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LIST OF ACRONYMS

Acronym or Abbreviation Full Phrase

uPa microPascal

ANSI American National Standards Institute
CCE Carroll County Energy

dB decibels

dBA A-weighted decibels

EPA United States Environmental Policy Act
Facility Site the 77-acre Project parcel

ft feet

GPS global positioning system

HVAC heating, ventilation, and cooling

Hz hertz

INCE Institute of Noise Control Engineers
kHz kilohertz

Leg Equivalent Sound Level

LT long-term measurement

NIST National Institute of Standards and Technology
OPSB Ohio Power Siting Board

Project Carroll County Energy

ST short-term measurement
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1. INTRODUCTION

Tetra Tech, Inc. (Tetra Tech) has completed the Baseline Sound Survey Report for the Carroll County
Energy LLC (CCE) proposed electric generating facility in Washington Township, Carroll County, Ohio (the
Project). This survey was undertaken to assist CCE in complying with its permit application to the Ohio
Power Siting Board (OPSB). OPSB Rule §4906-13-07(A)(3) defines certification requirements for the
assessment of noise that must be addressed during the permitting process for electric power, gas and
natural gas transmission facilites. 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 survey. However, precedent of recent energy facilities undergoing permitting has shown that the
OPSB is generally requesting that applicants conduct a baseline sound survey to document existing pre-
construction ambient sound levels.

Sound pressure levels are frequently used in the assessment of compliance with regulatory limits and in
determining potential impacts when used in conjunction with modeling results. Baseline sound
measurements were collected in May 2013 to document existing conditions on and surrounding the
Project. Resultant data can be used for comparative purposes, for impact analysis under the OPSB
criteria, and for compliance with other applicable federal, state, and local ordinances or regulations. This
report describes applicable noise descriptors and criteria; the baseline sound survey instrumentation and
methodology; and data analysis results.

The Project is proposed to be located on an approximately 77-acre parcel (Facility Site) of privately owned
lands within Carroll County, Ohio (Project Site). The Facility Site is approximately 2.5 miles northeast of
the village of Carrollton. It is generally bounded by State Route 9 (Kensington Road) to west (set back
approximately 0.5 mile), Mobile Road to the east, and rural agricultural lands to the north and south. An
approximately 23-acre privately owned property also in agricultural use is located between the Facility Site
and Route 9; this parcel will be temporarily used for construction laydown and parking and will be
traversed by several easements associated with the Project.

Land uses surrounding the Facility Site are agricultural lands, consisting of soybeans, corn, pasture/grass
and some livestock production and dairying, as well as patches of wooded areas. Residential density is
low, with scattered homes present throughout the area; the nearest densely populated area is the village
of Carrollton. Utility infrastructure (e.g., natural gas pipeline and electric transmission line corridors)
extends through the vicinity of the Facility Site. North of the Facility Site, approximately 0.5-mile distant,
Carroll County has designated property for commercial and industrial development, with several county-
owned institutional facilities (e.g., Carroll Hills School, dog pound, Carroll County Transit, Golden Age
Home) currently existing in this location. Approximately 1 mile further north and east is a Tennessee Gas
Pipeline compressor station.

Background sound levels surrounding the Facility Site were found to vary both spatially and temporally
depending on receptor proximity to area sound sources, roadways and natural sounds. Principal
contributors to the existing acoustic environment are expected to include motor vehicle traffic, mobile
farming equipment, farming activities such as plowing and irrigation, all-terrain vehicles, local roadways,
compressor station and treatment works (for example, associated with the Golden Age Home), periodic
aircraft flyovers and rail movements, and natural sounds such as birds, insects, and leaf or vegetation
rustle during elevated wind conditions in areas near tree stands or established crops.

To document the existing ambient sound levels in the Project area, a combination of short-term and long-
term sound measurements were conducted as part of baseline sound monitoring program. Locations
selected such that they are distributed throughout the area surrounding the Project are expected to
accurately represent the existing acoustic environment. Figure 1-1 shows the approximate Project fence
line and the short-term (ST) and long-term (LT) baseline sound measurement locations.
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2. ENVIRONMENTAL NOISE DESCRIPTORS

Airborne sound levels are presented on a logarithmic scale to account for the large range of acoustic
pressures that the human ear is exposed to and are 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 (uPa). Broadband sound includes sound energy
summed across the entire audible frequency spectrum. In addition to broadband sound pressure levels,
analysis of the various frequency components of the sound spectrum can be completed to determine tonal
characteristics. The unit of frequency is Hertz (Hz), measuring the cycles per second of the sound
pressure waves; typically the frequency analysis examines 11 octave (or 33 1/3 octave) bands ranging
from 16 Hz (low) to 16,000 Hz (high). One third (1/3) octave bands take these ten octave bands and split
them into three, giving a higher resolution and a more detailed description of the frequency content of the
sound. Since the human ear does not perceive every frequency with equal loudness, spectrally varying
sounds are often adjusted with a weighting filter. The A-weighted filter is applied to compensate for the
frequency response of the human auditory system and is represented in dBA.

An inherent property of the logarithmic decibel scale is that the sound pressure levels of two separate
sources are not directly additive. For example, 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 perceive changes in the sound pressure level as equal changes in loudness.

The analysis of acoustic data requires special consideration of sound levels that will generally fluctuate
over time. To account for the time-varying nature of environmental noise, a single descriptor known as the
equivalent sound level (L) is often used. The L¢q value is the sound energy averaged over a complete
measurement period. It is defined as the steady, continuous sound level over a specified time that has the
same acoustic energy as the actual varying sound levels over the same time. The metrics commonly
used for environmental sound studies, including the Loy, are reported as dBA. The equivalent sound level
has been shown to provide both an effective and uniform method for describing time-varying sound levels
and is widely used in acoustic assessments. Estimates of noise sources and outdoor acoustic
environments, and the comparison of relative loudness are presented in Table 1-1.

Table 1-1 Sound Pressure Levels and Relative Loudness of Typical Noise Sources

Noise Source or Activity Sou(r(;c;k)evel I?::rj::;ii\;?\
Jet aircraft takeoff from carrier (50 feet) 140 Threshold of pain
50-hp siren (100 feet) 130
Loud rock concert near stage 120 Uncomfortably loud
Jet takeoff (200 feet)
Float plane takeoff (100 feet) 110
Jet takeoff (2,000 feet) 100 Very loud
Heavy truck or motorcycle (25 feet) 90
Garbage disposal or food blender (2 feet)
Pneumatic drill (50 feet) 80 Loud
Vacuum cleaner (10 feet) 70
Passenger car at 65 mph (25 feet) 65 Moderate
Large store air-conditioning unit (20 feet) 60
Light auto traffic (100 feet) 50 Quiet
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Table 1-1 Sound Pressure Levels and Relative Loudness of Typical Noise Sources

Noise Source or Activity Sou(rcrlgk)evel I?r:‘g:::.li:\

Quiet rural residential area with no activity 45
Bedroom or quiet living room
Bird calls 40 Faint
Typical wilderness area 35
Quiet library, soft whisper (15 feet) 30 Very quiet
Wilderness with no wind or animal activity 25

Ext I iet
High-quality recording studio 20 xiremely quie
Acoustic test chamber 10 Just audible

0 Threshold of hearing

Adapted from: Beranek (1988) and United States Environmental Protection Agency (EPA) (1971)

3. AMBIENT SOUND LEVEL MEASUREMENTS

This section includes a description of the sound terminology, survey methodologies, areas surveyed, and
measurement equipment used. Sound measurements were done by a full member of the Institute of
Noise Control Engineers (INCE) or under their direct supervision. The locations of monitoring positions
were determined by using a global positioning system (GPS) unit, and photographs were taken from the
measurement points in the directions of receptors of interest and the Facility Site.

3.1 MEASUREMENT PROCEDURE AND INSTRUMENTATION

To establish existing acoustic conditions for the area surrounding the Facility Site, an ambient sound
survey was conducted over a 7-day period from May 8 to May 15, 2013. The measurement locations
were selected to be representative of noise sensitive areas nearest to the Facility Site in varying
geographical directions. The ambient sound survey included both automated unattended long-term
measurements (7-day) and short-term measurements with an engineer present (minimum 30-minute
duration. Short-term measurements were made during both daytime (10:00 a.m. to 4:00 p.m.) and
nighttime (10:00 p.m. to 2:00 a.m.) periods. Measurements were taken with a Larson Davis 831 real-time
sound level analyzer equipped with a PCB model 377B02 Y2-inch precision condenser microphone. This
instrument has an operating range of 5 dB to 140 dB, and an overall frequency range of 8 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).

Table 3-1 lists the measurement equipment used. All instrumentation components, including
microphones, accelerometers, preamplifiers and field calibrators, had current laboratory certified
calibrations traceable to the National Institute of Standards Technology (NIST). The NIST laboratory
calibration certifications for the measurement instrumentation used are in Appendix A.
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Table 3-1 Measurement Equipment
Description Manufacturer Type
Signal Analyzer Larson Davis 831

Preamplifier Larson Davis PRM902
Weather Transmitter Vaisala WXT520
Microphone PCB 377B02

Windscreen ACO Pacific 7-inch
Windscreen Larson Davis WS-15
Calibrator Larson Davis CAL200

The microphone and windscreen were tripod-mounted at an approximate height of 1.5 to 1.7 meters (4.9
to 5.6 feet) above grade away from effects of ground level noise and reflective surfaces. In addition, the
sound level analyzer microphones were protected from wind-induced self-noise effects by a 180-millimeter
(mm; 7 inch) diameter foam windscreen made of specially prepared open-pored polyurethane. Each
sound analyzer was programmed to measure and log broadband A-weighted sound pressure levels in 10-
and 1-minute time intervals, including a number of statistical parameters such as the average (L)
maximum (Lax), and statistical sound levels (Lo, Lso, and Lgg). Data were collected for 1/1 and 1/3 octave
bands spanning the frequency range of 8 Hz to 20 kHz. Following the completion of the measurement
period, all measured data were downloaded to a computer for the purposes of storage and further
analysis.

3.2 MONITORING LOCATIONS

Prior to launching the baseline sound survey, Tetra Tech consulted with CCE to select appropriate
monitoring locations. Monitoring positions were selected based on their geographical location with respect
to proposed Facility Site. Alternate monitoring positions were also chosen in the event that, upon arrival at
any of the preferred monitoring positions, it was determined that one of the preferred monitoring positions
would be unsuitable due to nearby or on-site noise sources, which could bias the results of the baseline
sound survey.

Baseline sound measurements were taken at 10 monitoring locations (Figure 1-1). Table 3-2 lists the
corresponding map identifier for Figure 1-1, the GPS coordinates, existing land uses, and a description of
each location surveyed.

Table 3-2 Baseline Sound Monitoring Locations
Nllgp Sengi?iivs:Use Coordinates Description
ST-1 Residential 40°37.241" N, 81°3.566’ W 1175 Cobbler Road
ST-2 Residential 40°35.912’ N, 81°2.899' W 1347 Andora Street
ST-3 Residential 40°35.827° N, 81°3.828' W Near Residence
ST-4 Residential 40°36.028’ N, 81°4.387° W Near Residence
ST-5 Residential 40°36.598’ N, 81°4.680° W 2136 Brenner Road
ST-6 Residential 40°36.088’ N, 81°4.749' W Near Residence
ST-7 Civic/Public 40°36.723’ N, 81°4.137° W School & Living Center
LT-1 Residential 40°36.533’ N, 81°3.256’'W Property Line (PL) / Near Residence
LT-2 Residential 40°36.387’ N, 81°4.133'W PL / Near Residence
LT-3 Residential 40°36.172’ N, 81°3.543'W PL / Near Residence
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The following sections provide additional descriptions of each monitoring location as well as a photograph
of where the monitoring location was established.

3.2.1 ST-1: Cobbler Road Residence

Monitoring location ST-1 (shown in the
photograph to the right) is representative of farm
property approximately 1,480 meters (4,880 feet)
north of the Facility Site boundary, along Cobbler
Road. Field observations identified sounds from
local roadway traffic, birds, dogs and other natural
sounds. During the daytime monitoring period,
heavy trucks passed this location, which may
have influenced the overall L., sound levels
reported.

3.2.2 ST-2: Andora Road Residence

Monitoring location ST-2 (shown in the photograph to the
left) is representative of farm residences near the pond
on Bayside Court, approximately 920 meters (3,020 feet)
southeast of the Facility Site boundary, along Andora
Road NE. Field observations identified sounds from
local ftraffic, dogs, crickets, frogs and other natural
noises.

3.2.3 ST-3: Mobile Road NE Residence 1

Monitoring location ST-3 (shown in the photograph to
the right), approximately 640 meters (2,120 feet)
south of the Facility Site, is representative of several
residences along Mobile Road NE. Field
observations identified sounds from local roadway
traffic, cows and natural sounds.
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3.2.4 ST-4: Route 9 NE Residence

Monitoring location ST-4 (shown in the photograph to the
right), approximately 760 meters (2,480 feet) southwest of
the Facility Site boundary, is representative of several
residences along Route 9. Field observations identified
sounds from fairly steady traffic on Route 9 during the
daytime period including heavy truck traffic, natural sounds
and distant lawn maintenance activities.

3.2.5 ST-5: Brenner Road Residence 1

Monitoring location ST-5 (shown in the photograph to
the left), approximately 1,650 meters (5,400 feet)
west of the Facility Site boundary is representative of
the residence at and near 2136 Brenner Road. Field
observations identified sounds from light local traffic
and natural sounds.

3.2.6 ST-6: Brenner Road Residence 2

Monitoring location ST-6 (shown in the photograph
to the right) represents the residences near 1270
Brenner Road, approximately 1,220 meters (3,960
feet) west of the Project Site boundary and in
proximity to the Carroll County Veterans Club
playing fields. Field observations identified sounds
from local traffic and distant lawnmowing activities
during the daytime monitoring period. Nighttime
levels were generally low with natural sounds
dominating.

3.2.7 ST-7: School / Residential

Monitoring location ST-7 (shown in the photograph to the
left) represents the area near Carroll Hills School and
Carroll Golden Age Retreat on Route 9 northwest of the
Facility Site. Field observations identified local traffic
during the daytime measurement period, including heavy
truck traffic. Additional elements of ambient sound at this
location include heating, ventilation and cooling (HVAC)
and mechanical noise from a wastewater treatment
facility and nearby buildings, local traffic, dogs from local
pound and natural sounds including crickets and frogs.
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3.2.8 LT-1: Mobile Road NE Residence

Monitoring location LT-1 (shown in the photograph
to the right) lies within the eastern portion of the
Facility Site and represents a residence along
Mobile Road NE.

3.2.9 LT-2: Kensington Road NE
Residence

Monitoring location LT-2 (shown in the photograph
below) lies within the western portion of the Project
site boundary and is located at the Jenkins farm
along Kensington Road NE.

3.2.10 LT-3: Mobile Road NE Residence

Monitoring location LT-3 (shown in the photograph
below) represents a residence along Mobile Road NE.
The monitoring station was located on southeast edge
of the Facility Site. A direct line-of-site between the
monitoring station and closest residences was possible
through a forested buffer area.

ot
i
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4. SOUND SURVEY RESULTS AND CONCLUSIONS

Noise measurements were taken to document the existing baseline acoustic environment. The goal of
the field program was to identify the regularly occurring baseline sound at monitoring positions near the
Facility Site. Upon completion of the baseline sound survey, the results were tabulated into relevant time
periods. The monitoring included the collection and reporting of the following data:

e Sound pressure level data present during daytime and nighttime test periods.
e For each time period, the following sound measurement descriptors were compiled:
o Spectral octave-band analysis (31.5, 63, 125, 250, 500, 1K, 2K, 4K, and 8K Hz);
o One hour L statistical values, in dBA,
o A narrative description of sounds audible during testing and a discussion of any
anomalous or regularly occurring sounds identified during the monitoring program; and
o A description of existing land uses near the measurement location.

Tables 4-1 and 4-2 present baseline monitoring results in terms of sound level metrics and octave band
frequencies, respectively, for both short and long-term measurement locations. Figure 4-1 presents time
history plots for the three long-term monitoring locations.

The analysis results contained with this report are intended to support the technical analysis required as
part of the permitting process for the Project. The degree of audibility of a new or modified sound source
is dependent in a large part on the relative level of the ambient noise. CCE will utilize this information to
determine appropriate assumptions for assessing the potential for the Project to result in a change in the
sound environment.
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Table 4-1 Sound Monitoring Results — L., dBA
Sound Level
Monitoring Location . Metrics
Date Time Time (Leg, dBA)
Period
Map ID Land Use GPS Coordinates
o ' o . 5/15/2013  2:55 p.m. Da 64
ST-1 Residential 40737241 81°3.566 p y
N w 5/15/2013  11:00 p.m.  Night 53
o ' o . 5/16/2013  1:24 p.m. Da 45
ST Residential  40°35:912 81°2.899 P y
N w 5/16/2013  1:11 a.m. Night 46
o ' o . 5/16/2013  1:09 p.m. Da 45
ST3 Residential  40°35.827 81°3.828 P y
N w 5/7/2013  11:24 p.m.  Night 32
o , o . 5/16/2013  12:00 p.m. Da 59
ST4 Residential  40°36.028 81°4.387 P y
N w 5/8/2013  12:10a.m.  Night 52
o ' o . 5/16/2013  10:22 a.m. Da 48
STo5 Residentia] 40736598 81°4.680 y
N w 5/15/2013 12:24a.m.  Night 48
o ' o . 5/16/2013  11:00 a.m. Da 50
ST6 Residentia]  40°36.088 81°4.749 y
N w 5/8/2013  12:53a.m.  Night 39
o ' o . 5/15/2013  3:40 p.m. Da 56
ST-7 CivicPublic ~ 40736:723° 8174137 P Y
N w 5/15/2013 11:42 p.m.  Night 52
: o , ° ) Da 42
LT1 Residential ~ 40736:933  81%3.256" 5015013 10 5/15/2013 Y
(Composite) N w Night 36
LT-2 — 40°36.308'  81°4.4152' Day 52
. Residential 5/8/2013 to 5/15/2013
(Composite) N w Night 45
LT-3 — 40°36.172'  81°3.543 Day 43
. Residential ’ : 5/8/2013 to 5/15/2013
(Composite) N w Night 38
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Table 4-2 Sound Monitoring Results — Composite L., Octave Band Center Frequencies
Monitoring Location Ti Octave Band Sound Pressure Levels (dB)
ime
Map . Period 16 315 63 125 250 500 1 2 4 8 16
p  Coordinates Hz Hz Hz Hz Hz Hz Hz kHz kHz KkHz kHz KkHz
oq  40°37.247N, Day 72 67 61 62 61 58 56 58 53 46 49 30
81°3.566'W  Night 45 46 51 52 50 45 46 50 46 36 26 16
oy 40°35.912'N, Day 58 53 49 46 42 41 36 37 39 37 33 22
81°2.899°W  Night 56 58 58 55 54 50 45 36 29 23 20 11
og 40°35.827'N, Day 57 52 50 52 45 41 39 40 37 33 23 13
81°3.828 W Night 50 47 48 45 38 32 30 26 20 16 15 14
40°36.028'N, Day 58 56 58 66 65 58 56 54 51 46 36 21
S4 814387 W -
' Night 50 49 49 65 54 51 47 45 42 37 32 23
40°36598'N, Day 51 50 49 54 58 48 44 39 39 38 39 12
SS 814680 W
' Night 42 44 47 46 39 39 42 44 39 29 21 13
g 40°36.088 N, Day 48 50 50 49 50 42 42 46 40 39 39 23
i 81°4.749' W -
Night 38 44 46 44 40 37 33 36 32 25 19 16
40°36.723N, DPay 70 66 61 64 60 61 50 52 49 43 38 27
S8 814137 W -
' Night 42 48 49 52 52 44 46 49 46 38 28 15
14 40°36533 N, Day 55 52 53 49 44 41 38 35 32 31 22 12
81°3.256'W  Night 48 47 54 43 39 36 33 29 23 21 15 8
40°36.309N, Day 68 63 58 61 59 51 47 47 41 35 28 19
LT-2 g1o4.4152W
- Night 61 56 54 54 52 45 41 41 35 29 21 15
13 40°36.172'N, Day 51 49 50 48 43 41 39 35 34 34 28 18
81°3.543W  Night 44 45 49 42 37 36 32 28 26 24 20 16
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Certificate of Calibration and Conformance

This document certifies that the instrument references below meets published specifications per
Procedure PRD-P263; ANSI 51.4-1983 (R 2008) Type 1; S1.4A-1985: $1.43-1997 Type 1; 51.11-
2004 Octave Band Class 0; 51.25-1991; |EC 61672-2002 Class 1; 60651-2001 Type 1, 60804-2000
Type 1, 61260-2001 Class 0; 61252-2002.

Manutacturer: Larson Davis Tamperature: 758.2 °F
Model Number: 831 24 °G
Serial Number: 2442 Ael, Humidity: 22 Y
Customer: Acouslizal Conaylting Services Pressure: 1009 mbars
Description: Sound Laval Meter 1009 hPa
Nata: As Found / As Laft: In Taolerance

Upen recaipt for tasting, this instrument was lound to be:
Within the Stated tolerance of the manufacturer's spaciilcation

Calibration Date; 30-dan-12 Callbration Due:

Callbration Standards Usad:
Manuwlicturer Muode! Serial Number Cal Due Traveability No.
Larson Davig LDSiaGanZHQ 07600100 412012 2011-138647

Thig Certificaie aitasts \hat this instrumeni has been caliprated under the staled conditions with Measyramant and
Test Equipmant (M&TE) Standards traceabls to the Natlonal Institute of Slandards and Tachnolagy (NIST). Al of the
Measurement Standargds nave Bean calibrated to thelr manylacturers' spacifiag ACoUrALY / unceralnty. Evidengg of
traceability and accuracy is on file at The Modal Shop and/or Larson Davis Corporate Headquarters. An accoptablo
accuracy rallo between the Standard{s) and Lhe item callbrated has been mainained. This Ingltument mests or
exceeds the manulacturers publishod spocification unless noted,

Thig calibration comples with 180 17025 and ANSI 2540, Tha collective uncertainty of the Measurament Standard
used does not extend 25% of the applicable tolorance tor each characlanistic ealibrated unless othemwise noted.

The results documentod in this certificate relate ooly to the item{z) calibrated or tested. Calibtation inlerval

assignmeant ghd adjusiment are the regponsibility of the and uzer. This ceaificate may nat be repraduced, except in
tull, withaut the written approval of The Modal Shop.

= 5
Technician:  Ed Devilp Signature: Ay & '{ﬂ

o T H E '
\ M 0 D A L The Modal Shap, Ing,
SHOP 3149 East Kemper Aoad

I w o Clnzinnati, OH 45241
AT Phona: (513} 351-9919
(80Q) BGO-4B67
PRD-F242 revNA December 2, 2008 wwaw, madalshop.com Page 1 of 1
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Certificate of Calibration and Conformance

This document certifies that the Instrument referenced below meats published specifications per
Frocedure PRD-P263; ANSI 51.4-1983 (R 2006) Type 1; 51.4A-1985; 51.43-1997 Type 1; 51.11-
2004 Celave Band Class 0; 51.25-1991, |IEC 61672-2002 Class 1; 60651-2001 Type 1; B0804-20C0
Type 1; 61260-2001 Class 0; 61252.2002.

Manufacturer; Larson Davis Temparature: 725 °F
Model Number: 831 24 L
Sartal Number: 2258 Rei. Humidity: 23 o
Customer: Prassura: 1007 mbars
[Pescripticn: Sound Level Mater 1007 hPg
MNote: As Found/ As Left: In Tolerance

Upon receipt for testing, this instrurneant was laund to be:
Within the Stated tolerance ot the manutacturer's specification
Calibration Date: 8-Jan-13 Calibration Due:

Calibration Standards Llzed:

Manufacturer Maode] Serial Number Cal Due Tracenbilily No.
Larson Davis LDSigCGen/2239 0760/0109 4/16/2013 2012-157887

Thig Certificate attests hal this instrument has been callbrated under the stated conditions with Measurement and
Tost Equipment {ME&TE) Siandards traceable to the Maticnal Institute of Standards and Technalagy (NIST), All of the
Measuremant Standards have been calibrated to their manulacturers” speciliad acturacy / uncertainty, Evidonce of
tracaability and accuracy is on fila at The Madal Shop and/or Larson Davis Corporato Headguariers. An acceptable
accoracy ratlo batween the Standard(s) and tha ilam calibrated has been maintained. This inatrument meeta or
excaeds 1he manulacturer's published spacilication unless noted.

This calibration camplios with 150 17025 and ANSI 2540. The collactive uncertainty of the Maasuremant Standard
used does not exceed 25% of the applicable tolerance for each charactaristic callbraled unloss olhorwise noted.

Tha results docurnened in this cerificate relate only to the itemi{s) calibrated or legied, Calibration intarval
assignrient and adjustment are the responsibility of the and uzer. This cerificate may nat be repraduced, excapl in
full, without the written approval of The Modal Shop,

Technician;  Tim Rardan Sigrature: “;Z:‘_" fﬁ-—’

H E
OF The Mol Shop, Inc.
P 3145 Easl Kempar Road
—— - Cincinnati, OH 4L2a1
PUNGKOUP LY. Phona: (513) 351-9918
{B0O0) A6R-48G7
PRD-F242 revMR Decembear 2, 2008 www.madalshop.com Page 1 of 1




Certificate of Calibration and Conformance

This document certifies that the instrument referenced below meats published specifications per
Frocedura PRD-P263; ANS! 51.4-1883 (R 2006) Type 1; S1.4A-1985; S1.43.1997 Type 1; 51.11-
2004 Qctave Band Class 0; 5$1.25-1991: IEC 61672-2002 Class 1; 60651-2001 Type 1: 60804-2000
Type 1; B1260-2001 Class 0; 61252.2002,

Manufaciurer; Larson Davis Temperature: 72.5 ’F
Maodel Numbar: 831 a4 ac
Serial Nurmber; 2544 Ral. Humidlty: 22 %
Customer: Prassure; 083 mbars
Dascription: Sound Leve! Mater hPa

Mote: As Found / As Laft; In Tolerance

Upon receipt for testing, this instrument was found to ha:
Within tha Stated tolarance of the manufacturer's specification

Calibration Date; 21-Mar-13 Calibration Die:

Calibration Standards Used:
Manufacturer Model Scrial Number Cul Due Traceability No.
Larson Davis LDSichanE'J*} 0760/0109 4/ 162013 2002- 154016

This Certificate attesia that thiz instrumant has besn calibrated under the stated canditions with Moasurement and
Test Equipment (MATE) Standards traceable to tha National Institute of Standards and Technology (NISTY. Al of the
Measurament Standards have bean calibraled to their manufacturers’ specified accuracy / uncerainty, Evidence of
traceability and accuracy ia on file at The Madal Shop and/or Larson Davis Corparate Headquarlars, An acceptable
accuracy rafio botween the Standard{s) ang the item calibrated has baen maintainad. Thig instrument magts ar
excaads the manulacturer's published spocification unless notad.

This calibration complies with 130 17025 and ANSI Z540. The callective uncertainly of the Maasuroment Standard
used does nol exceed 25% of the applicable taleranca for each characteristic calibratad unless siherwise noted,

The resulta decumented In this eerificate relate only ta tho itern(s) calibrated or tested, Calibratlon inlgrval

assignment and adjustment are the ragpansitility of the end user. This cerilicate may not be raproduced, axcept in
fill, without the written approval of Tha Moda! Shop,

Technician: Tim Rardan Signature; ,«F‘&p ,&1@-—-—

il MODAL

- SHOP The Modal Shop, Ine.,
Frh e o 4149 East Kempar Road
- — Cincinnatt, OH 45241
APC ROGRORIP U, Phona: (513) 351-9914
(800) A60-4867
PRO-F242 reviR December 2, 2008 www.madalshop.cam Fage 1 of 1




SPCB PIFOTRONICS

A PCRBR GRSl

Ceriificate of Calibration and Conformance
Cenificate Mumber 2013-183871

Instrument Model 831, Serial Number 0003140, was calibrated on 18JAN2013. The instrument
meets factory specifications per Procedure BO001.8310, ANSI 314-1983 (R 2006) Type 1.
$1.4A-1585 ; 51.43-1997 Type 1, $1.11-2004 Octave Band Class 1; 51.25-18%1; IEC 61672-2002
Class 1; 60651-2001 Type 1; 60804-2000 Type 1; 61260-2001 Class 1; 61252-2002,

Merwy Instrument
Date Calibrated; 18JAN2013
Calibration due:

Cafibration Standards Used

MANUFACTURER, MODEL SERIAL MUMBER INTERWAL  CAL DUE TRACEABILITY B,
[ Slantord Research Syslenss [ DS380 [ 61746 [ 12 Monlhs ] D5MUL2313 | 1748070612 |

Relarence Slandards are iraceable to lhe Malionsd Instilule of Standards and Technolagy (MEST)

Calibratian Environmental Conditians

Temperaiure: 23 ° Centigrade Relative Humidity: 18 %
Afirmations

This Cartificale atiosls thal lhis Instrumend has been cafiwated under lha stated corddions wiln Measureranl and Tes! Equipmer! [METE)
Stapdards Iraceable L the W5, Hational InsFiuls of Standards and Technology [MIST). All of the Measwement Standards have been callbraied lo
their manwladiure s’ spesified agcuracy [ uncedalnly. Evience of kacesbilty and accuracy B on filke al Provo Engnearing & Manufaciuring Center.
An acceplable accwiacy ratio between the Stardasd(sh and ihe flem celiraled has been memtakied. This inslmenl meels or excesds the

manpuwfaciurers published spacifzalion unless aated.

The cofectwe uncertainty of fhe Measuremenl Slandzrd Lsed does nat exceed 25% of the applicetia tokerance lor sach character(slic calbralad
unkass clhanwisa roled,

The resulis documenled ia his certificala refate onby b the Jamis) calhraled or esled. A ons year calfbration i ecomrmended, howsvar callbralion
Intereal assigamenl and adjusimenl ana the respansBility of Lhe and user. This cerificale may nel be reproduced, excapt in full withoul the wrilten
approval of lhe &suar.

Tested with PRMEI -G23866

Signed:
Technician: Ron Harris

Page 1 of 1

Provo Engineering and Manufacturing Center, 1681 West 820 North, Provo, Utah 84601
Toll Free: 888.258.3222  Telephone: 716.926.8243  Fax: 716.926.8215
1SO 9001-2008 Certified



T H 5 3149 Fout Kemper [,
MODAL Cincinnatl, O 45241
SHQP * . ’ Th: 513-351-%a 19
L N ¢ ~Certificate of Calibration~ Fun: #13-458-2172
ArvnumLeCn www iodalshop.com
Manufaglurer: FCH Asset D
Model Number: 3T7RO2 Customer: TMSE Rental
Serial Number; L1200 Culibration Dage: Feh 12, 2013 14:12:23
Description: Free-Field Mizrophone Due Dute:
Sensitiviy: 250 Hz 1 kHz Temperature: 73{23y F()
2631 -26.36  dB re 1¥/Pa Humidity: 18 Ya
48.34 4509 mVMPa Ambient Pressure: 9055 mbur
Cal. Results; [ Tolerance Polarizatlon Yoltape: ] V¢
5 - 3 I l, = . - ’ — —
g ] = ][ ] [ — R

" Frequency Response Characterisnes | The wpper curve is the frec ficld
chariwteristic for the mierophone with protectnn grid. The lower curve i the
pressure respoisd recorded by sleenoslutic orluator.

CALIBRATION CERT 2849 (1
e eer— T —— — —

Fage 1 uf |
T

10 Sensitivily . The slaled sensiclvity is tie upen circuit sensilivity. When used with o
typical preomphiles the sensilivity will b 0,2 dB lower.
A% T —rT - r—r T + b =t
1 L) 1000 10000
Frequengy [Hz|
Traceability: The calibration is traceable through 68 1728041 1-11,
Nutes:; Calibration results relate only w the ilemy calibroted.
Thix certificate may nol be reproduced, exceplin full, without written permigiion.
This catibration is performed in complionee with [SQ 9001, 150 17025 and ANST 2540,
Measurennt uncertningy {250 Hr sensitivity cabibration) nt 95% conBdence level: 0,30 dB.
Calibrated per procedure PRC-P204.
User Nate : As Found / As Lett: In Tolerance.
Frequency Response with reference (o level at 250 Hx
Frequency Upper Freguency Upper Frequensy Upper Frequency LUpper
(Hz} (dB) (Hz) dh3) {Hz} (dB) Hn tdi)
10 019 630 0.2 i 03
5 0.08 800 00,06 L 034
alLs {1 10404k 0.07 s600 0.42
40 0.01] 1020 0.0% 6300 (hd8
L] 042 1250 0.4 Tioa UL
3 0.04 1400 0.1a LILTE 0.5%
50 -0 160n Q.10 9000 .34
L .41 Liqe g.11 LiHA LR
125 0.01 2000 013 18204 024
160 004} 1240 4 12500 {0.dd
2{H 0.0 Is(i 011 Ldoad 080
150 0.00 2800 .20 164040 1.21
E) 0.t 3150 122 1811 117
400 0.4 RLLI] 0.24 20000 (.28
500 a3 4y 0.26
Techaician: Bd Devlin Reference Equipment Used:
- i r_(; ’,‘,:“\ Manf  Model Serial  Cal Date  Due Daw
R Approval; S=tee L0 GRAS 40ALG 7606 92172012 942142013




"
2139 Lot Kempor 134,
Cinginmac, kL 352G
- . ’ Ph; 513=35|-93]13
~Certificate of Calibration~ Fin: (3.8 38.7 172
www,modalshop com
Manufacturer: PCB Ascet I
Model Number: 31ROz Customer: TMS5 Rental
Serlal Nupiber: LWil5|28 Calibration Date: Apr 2%, 2013 16:42:08
Description: Frec-Field Microphone Due Date;
Sensltivity: 250 Hy 1 kHz Temperature: 72(22) °F ()
-2d 85 -24.98  dBre, [ViFa Humildity: 42 ]
57.20 56.1% mV/Pa Ambiant Pressure: 90313 mbar
Cal, Results: In Tolerunce Polarizatien Voltage: 0 VO
5
------ T T
T N i i
1 ] i I
o ! 1 ! P
il i B \\;\\
[ ] - 1
. -5 Fregquency Respunse Characlenstics : The upper qurve is the free feld N
charugtesistic for the microphane with protection grid. The lower curve is The ] \
pressure respanse revurded by etecorasisnic mtglor, AN
A0 A\
Sensitivity : The stuted sensilivity is the open-vircuil sensitivity. When used with o
Vypicul presmplifier the sensitivity will be 0.2 B lnwey,
.15 Y - . +
1} 100 10010 10000
Fregusney [Hz)
Traceability: The calibration is traceuble through 681728041111,
Moles; Calibration results relawe only to the jlems colibrated.
This cenificute may not be raproduced, except in full. without written permission,
This colibration is performed in compllanes with 1309001, 150 17023 und ANS] Z540.
Meusurement unceriainty (250 He sensitivity calibration) ot 95% confidesce level: 0,30 dB.
Calibrated per procedure PFRD-F204.
User Mate : As Found / As Left: Tn Tolerance.
Frequency Response with reference to level at 250 Hz
Frequency iipper Frequency Lipper Frequency Upper Freguency Upper
{Hx} {dDy {Hz} (dBy [Fi) {dB} ({Hz) {dy)
0 0.08 610 0.0z 4500 0.3}
15 LUK K00 0oz 5000 043
315 000 1040 -0l 5400 -0.47
aft 0.16 1120 0.00 S -0.50
1] 0.00 1250 0.00 THH £0.54
63 0.06 1400 0Nl #0040 -0.33
i 0,04 1600 .03 008 -0.53
10 4.1 1500 -0.04 104D -0.66
125 0.00 ZHH .0 11200 {073
160 0.00 1240 -0.09 12500 3.4
200 0.00 1300 RINE 14000 0,13
it 0.00 2841y .19 L G 0.538
S 000 A 50 1,22 15000 .1l
40 0.00 3550 £1.27 20000 -loy
500 nal 4000 (.33
Technician: EAD Reference Equipment Used:
i 3 Manuf  Modsf Seriat  Cal Dute  [Dhie Date
= Approval; “ﬁ-ﬁiﬂ"w o de "L‘\ GRAS 40m G 706 2172002 9218013
CALIBRATION CERT 26445.01 Page | of |
L —— L= — T




~ Calibration Report ~

Microphone Model: 3177R02 Seral BMumber; LW131849 Deacription; 172" Free-Field Microphone

Calibration Dyia

Open Circuit Sensitivity @ 231.2 [z 36,38 mV/Py Polarization Voltage, External: 0¥
-24 98 48 re | V/Pn Capacitmce: 1.8 pF

Temperature: 72 °F (32°C) Ambien Pressure: 982 mbar Relative Humidity: 48 %4

Frequency Response (0 d8 @y 251.2 Ha)

by e T e
| .3 . = LI ST
=% L i = G N
0] ~--- : —1
A s K ' ______:_i""f_]
-5 - e
o z : i
= i R T A8 P ROR R R C I i P e gy 1o
I B WS
-10 o o IS Ne LN
1% Lipper curve: Pren-hetd s ui':lrruplmm el it bl mg o vl geld cvre . X )
i, Lorwer nrve: Pressues napoenie ow bosled wilh oleciremk ouvunigs I - _::_:-_-___?-_ i
S . ' - . . T e B |
Joilime e o S0 i R s Uil bl -5
0 100 1300 10000 100000
Frequency (Hz)
Freq Lower  Upper Freq Luwer  Lipper Freq lower  Upper Froy Cower  Upper
(Hz) Gy (da) {H2) (dB} {uB) {Hz) {€8) {de {Hz) fdBy {dB}
20.0 o2 QA2 15849 06 0% 66834 245 0.07 . - -
251 0.00 DD 1478.8 G018 00 7079.5 -2.68 009 . . -
.6 .01 ol 1778.3 020 005 7498.9 297 0.0 - . .
LR [P, B 18837 022 006 T3 -334 Q03 - - -
LN daoz 002 194953 228 0.0% 8414.0 368 Q.08 -
fi3. | f0: 0. 2hE53 g D04 g912.5 408 0.03 ' - -
M4 0.0z 0.02 12187 231 0da 5440.,4 450 002 . . .
10g.¢ opl o 00l 2371 4 035 004 10GRQ.0 BL LU N . - .
1239 &b om 5119 038 0.08 10592.5 141 023 - - R
158 % 6.0t 4ol 2560.7 D2 009 112202 A0 017 - - -
199.5 000 000 2RI1E4 047 Q.09 1 1585.0 551 -0.21 . . )
251.2 000 000 19854 -0.53  p.on 125891 S84 -0.07 - - .
E1E-¥d i a0l 3162.] 361 0.07 13335.2 Or I A L - . -
1981 R AT I P} 13407 -0.67 Q.05 [4125.4 120 039 - - -
501.2 o 002 1343, 276 Q06 49624 .33 084 . - -
§31.0 .03 601 AMR.4 D85 00 | 58489 44 08l . . -
1943 Q85 0.0 J9RILI 094 006 16780 790 0.8z - . .
10,0 007 0.05 4217.0 05 046 117824 E20 91 - - .
10583 -00E 003 4466.8 -6 007 18836.5 RES O66 - - -
11228 B0 DO 47515 -1.29 008 19952.6 S8 Q.1
[ 188.5 .00 D08 R -ld5 008 - . . . - -
1158.9 .11 {05 5108 8 el g - - . . . f
13135 0.1 006 56214 .80 008 - - - - - .
12,3 D3 006 5956.6 2600 047 . - - . - -
1.2 s Do £I00.6 221 o008 . . . . - -
Technician Lenard Lukosik 147 Dute: August 20, 2012
P 5 ,
e G PCB PIEZOTRONICS
WA EEANETIe VIGRATION OMBIDN
ARk GRA 4 3425 Wulden Avenue, Depew, Mew York, |d0d]
TEI.. 333'034'0(” 1 FAX: 716-685.3880 www.pcb.cnm o Cad e b B 374

Tuge duri

—- e P Y m__ﬂ.




Microghone Mudel: 377R02

Open Cireuit Sensitivity G2 25t.2 Ha

Temperature; 7 °IF {22°C)

A~

~ Calibration Report

Serml Mumber: LW 135143 Descripiion: 1/2" Free-Field Microphone

Calibration Dot
Palarization Voliage, External:
Cappcitance;

oV
i12.5pF

4925 mV/Pp
-26.13 dB re 1V/Pa

Ambient Pressure: 997 mbar Relative Humidily: 29 %

Frequency Response (0 dfl @ 257.2 Hz)

0 g e F
-5
= 4]
~
-G
15 . i oyl bz Fivn- Mehh irupanes of micraphong n 0" anusd Ineldeer with ged covee
-l Lo cunve: 1"ndiauy sl 4k fiaod beblb clocirosistc scisoor
I
1
-20 +———-- - T N T QTR '
14 100 1000 L0300 1 0000
Frequency (Hz)
Fren  Lower  Upper T Freq  Tower  Uppar | Freq Lower Upper | Freq . Lawer . Upper
{Elz) (dB) {dB) {H) (dD) 1dB} {H® o) {dB} {Hz) (4R (]
20,0 008 (0K 1364.9 026 005 A68I.d Ay s . . .
251 o0  0m 1678.8 G208 0003 70793 -0 832 L - .
ilG 004 0.0 173 B30 0.0 MeE4 M 327 . g -
ELN: a4z Q.02 1883.7 FLF BT R i1 T3] J.64 D26 - -
3010 00l 0.0 1995,1 0J8 007 B4 155 032
1.1 601 0.0 21115 D4 00 ¥92.5 W 008
%4 ool oM Fretiirg 047 D0 qdi o 460 008 ) H
loto 222 I ] 2171 .4 052 40 100000 AT AT . :
125% 004 0.04 2519 -0.58 0.2 |8592.% 556 006 c -
158,53 04l -00l 2860.7 Oed Q) 11220.2 GBS 0 g '
199.5 000 b BB 0% .04 ) 15850 A 00 . .
31,2 000 000 20844 078 Lk 125893 G Q2] ' - -
1162 LN - S K 1623 D87 09 131352 6.0 033 h B .
LEL A 00 0.03 1349.7 Q% -0.22 L1254 704 DS 5 . .
§01.2 0.01 &0 3548.1 08 0 14962 4 -TIE 01 - - '
43,0 006 A0.07 hyLy-A] - 0.7 15848 8 T L . .
794.] 0046 43 3Bt -1.29 .03 16788.0 2530 19 . .
1000,3 Q.01 0.0t 41170 -4 -2.31 177828 -1E 1,39 " . -
1059.3 Q1Y bha 4466.8 J.58 0 0.3 19815, 5 17 132 - - .
11322.0 ) o0 a731.5 -l 013 19952 & -H.H0 1,13 ' - -
I 1883 013 QA0 e BT B9 - . . . . R
1758.% 07 001 1088 0% -015 ' - - ' '
11315 A1 007 56214 225 s - - ' . R
14125 RN 1] 8464 B 1B ' - R e N .
1496.2 B3 503 5309.6 [ e [ 1 - - . - . .
Technician: Milton Munger g7+ Dare:  December 14, 2012
g
ot -
fomie) T SPCB AIEZOTRONCS
"nﬁ-"’ SIEARMISN GRASION
EALINRATCH CHAT 411 14254 Walden Avenue, Depeiv, Now Yark, 14041
TEL: 228-£84.0011 FaX: T16-6B5-JERE WWAY. P b ofn GG Bk Bk M 1 Y
Page tufl
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3149 Enxt kcmiper Red.
Climcimnuouti, CO1H 45249

SHO ~Calibration Certificate~ Phi $13/351.0010
prrrTeTTY www.modalshop.com
Manufacturer: Larson Davis Asset ID:
Muodel: CAL2OG Calbration Dage: May 06, 2013 14:22:29
Serial Numher: BROY Due Date:
Description; Acoustic Calibrawe Techmgian: EAD
Customer: THS Fental Approval; ..,:_4,":,,,..., '.2,7 ‘5;, 4/,--,
Calibration Results: Temperature, 23°*C (73 °F)
Measured SPL : 94.1% dB re. 2ipPa Humidity: 43, 30%
Measured Frequeney @ 1L,006.00 Hz Pressure; 992.2 mbar

Upon eeeipt for calibration, the insirument was found o be:
WITHIN  the stated toleranee of the manufactured's specificanon,

Note! As Found / As Left: In Tolerance.
Measuraient wneenainty at 95% confidence level: 0.3 dB

The subject instrument was calibrated to the indicated specification wsing standards suated below or (o accepred
values of natural physical constants, This document cermifies thar the instrument mer the following specification upon
105 rendrn 1o the cusomear.

This calibration is tracesble through ; 681/280411-11

Nates:

The calibration was performed under vperating procedures inrended o jmplement the requicements of [50 900,
[30 17025 and ANS[ 2540, Unless otherwise noted, the reparted value 13 borh "33 found” and "as left” dac,
Calibration results relate only to the items calibrated. This certificate may not be reproduced, except in Tull, without
written permission.

Reference Equipment Used:
Manuf. Model Serial Cal. Date Dure Date
GRAS A0AG 71606 Q212012 9217203

Buge [ nf 1







This foregoing document was electronically filed with the Public Utilities

Commission of Ohio Docketing Information System on

11/15/2013 1:27:15 PM

Case No(s). 13-1752-EL-BGN

Summary: Application Appendix J: Baseline Sound Survey Report electronically filed by Ms.
Miranda R Leppla on behalf of Carroll County Energy LLC



