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ACRONYMS/ABBREVIATIONS

Acronyms/Abbreviations

Definition

°F

uPa

dB
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Hz
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Leq

Lw

Lp

Lic)

m

mi

ML
mph
NIST
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OSHA
the Project
pwW
STC
STG
Tetra Tech
USEPA
UuT™Mm
WCT

degrees Fahrenheit

microPascal

decibel

A-weighted decibel

linear decibel

combustion turbine generator

heat recovery steam generator

Hertz

Interstate 80

International Organization for Standardization
kilohertz

equivalent sound level

sound power level

sound pressure level

interior sound pressure level

meters

miles

monitoring location

miles per hour

National Institute of Standards and Technology
Ohio Power Siting Board

Occupational Safety and Health Administration
Lordstown Energy Center

picowatt

Sound Transmission Class

steam turbine generator

Tetra Tech, Inc.

United States Environmental Protection Agency
Universal Transverse Mercator

wet mechanical draft cooling tower
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1.0 INTRODUCTION

Tetra Tech, Inc. (Tetra Tech) has prepared this noise impact assessment for the proposed Lordstown Energy Center
(the Project) to support a regulatory application to the Ohio Siting Siting Board (OPSB). The Project has a nominal
net capacity of 800 megawatts, with a maximum of 940 megawatts, utilizing two highly efficient Siemens SCC6-
8000H combustion turbine generators (CTG) operating in a combined-cycle mode. As a combined-cycle power
plant, the exhaust heat of the CTG is used in the heat recovery steam generator (HRSG) to produce steam to
generate additional energy in a steam turbine generator (STG). The two CTGs and the STG are located in separate
acoustically treated enclosures. A wet mechanical draft cooling tower (WCT) is located in the northeast section of
the Project site. Other external equipment includes transformers, circulating water pumps, gas compressors, and
lube oil packages.

The report provides background information on concepts related to environmental sound including: descriptions of
the noise metrics used throughout the report; applicable noise standards and regulations; the results of the ambient
sound measurement program; predicted noise levels from full-load operation of Project equipment; and an
assessment of the potential noise impacts from operation of the proposed Project.

The objectives of this report are to:
o |dentify noise-sensitive land uses in the area that may be affected by the proposed Project;
e Describe the standards to which the Project is held;
e Document existing ambient noise levels in the area;
o |dentify the principal noise source levels associated with the Project;

e Assess the potential impact of the Project on noise levels through the use of a predictive acoustic modeling
for both construction and operation analysis; and

e Propose practicable measures to minimize noise impacts associated with operation of the Project. These
mitigation measures are presented to show the feasibility of the proposed Project to meet the specific noise
requirements, but the final design may incorporate different mitigation measures in order to achieve the
same objective as demonstrated in this assessment.

The Project site is located within the Village of Lordstown, Trumbull County, Ohio. The Project footprint is along the
southern side of Henn Parkway, located east of and perpendicular to State Route 45 (Tod Avenue), and northeast
of Interstate 80 (I-80). The Project site is zoned for industrial use and is located within the Lordstown Industrial Park,
a designated Enterprise Zone with Foreign Trade Zone status. Area to the west is also zoned for industrial use,
with the General Motors Lordstown Assembly Plant located on the opposite side of State Route 45. Areas to the
north, east, and south, however, are predominantly zoned for residential use, with scattered commercial zones
along the major roadways. In addition to the roadway corridors that extend through the area, several Norfolk
Southern rail lines run east-west just north of the Project site. Several transmission and transportation corridors
traverse the area, with three First Energy-owned 345-kilovolt transmission circuits extending in a general north-
south direction just east of the Project site.

The Project site currently consists of agricultural land, with some scattered trees. Mud Creek, located southeast of
the Project site, flows northeast and an unnamed tributary of Mud Creek flows east just north of the Project site
before joining with Mud Creek. Construction laydown will occur on the southern portion of the Project site, while
the facility’s footprint will be located on the northern portion.

Baseline sound levels in the residential areas abutting the Project site were measured at five different locations: on
Hallock Young Road, Goldner Lane, Woodridge Way, and two locations on State Route 45. The dominant sources
of sound were high speed motor vehicles on [-80, local area businesses, periodic aircraft over flights, train

@ TETRA TECH



Lordstown Energy Center Sound Survey and Analysis Report

movements, local traffic, and natural sounds. Acoustic modeling of Project equipment was performed using the
Cadna-A® model to predicted maximum sound levels at residences and other noise sensitive areas including the
closest school, day care center, library, hospital, community center, and cemetery. Figure 1 provides an overview
of the Project site as well as these noise sensitive land uses.
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1.1 ACOUSTIC METRICS AND TERMINOLOGY

All sounds originate with a source, whether it is a human voice, motor vehicles on a roadway, or a combustion
turbine. Energy is required to produce sound and this sound energy is transmitted through the air in the form of
sound waves — tiny, quick oscillations of pressure just above and just below atmospheric pressure. These
oscillations, or sound pressures, impinge on the ear, creating the sound we hear. A sound source is defined by a
sound power level (abbreviated “Lw”), 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.

A source sound power level cannot be measured directly. It is calculated from measurements of sound intensity or
sound pressure at a given distance from the source outside the acoustic and geometric near-field. A sound pressure
level (abbreviated “Le”) is a measure of the sound wave 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. The sound pressure level in decibels (dB) is the logarithm of the ratio of the sound
pressure of the source to the reference sound pressure of 20 microPascals (uPa), multiplied by 20.> The range of
sound pressures that can be detected by a person with normal hearing is very wide, ranging from about 20 yPa for
very faint sounds at the threshold of hearing, to nearly 10 million pPa for extremely loud sounds such as a jet during
take-off at a distance of 300 feet.

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 bands ranging from 16 Hz (low)
to 16,000 Hz (high). 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.

Sound can be measured, modeled, and presented in various formats, with the most common metric being the
equivalent sound level (Leq). 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 in the State of Ohio.
Estimates of noise sources and outdoor acoustic environments, and the comparison of relative loudness are
presented in Table 1. Table 2 presents additional reference information on terminology used in the report.

Table 1. Sound Pressure Levels (Lp) and Relative Loudness of Typical Noise Sources and Acoustic
Environments
. L Sound Level Subjective
Noise Source or Activity (dBA) Impression
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 )
; R ; — Quiet
Quiet rural residential area with no activity 45

1 The sound pressure level (Lp) in decibels (dB) corresponding to a sound pressure (p) is given by the following equation:
Lp =20 log10 ( p / pref);
Where:
p = the sound pressure in pPa; and
pref = the reference sound pressure of 20 yPa.
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Noise Source or Activity Sou(gték;evel Enupbrjeescstii\é?]
Bedroom or quiet living room; Bird calls 40 )

Typical wilderness area 35 Faint

Quiet library, soft whisper (15 feet) 30 Very quiet

Wilderness with no wind or animal activity 25 ]

High-quality recording studio 20 Extremely quiet
Acoustic test chamber 10 Just audible
0 Threshold of hearing

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

Table 2. Acoustic Terms and Definitions
Term Definition
Noise Typically defined as unwanted sound. This word adds the subjective response of humans to the

physical phenomenon of sound. Itis commonly used when negative effects on people are known
to occur.

Sound Pressure Level

(L)

Pressure fluctuations in a medium. Sound pressure is measured in dB referenced to 20
microPascals, the approximate threshold of human perception to sound at 1,000 Hz.

Sound Power Level (Lw)

The total acoustic power of a noise source measured in dB referenced to picowatts (one trillionth
of a watt). Noise specifications are provided by equipment manufacturers as sound power as it is
independent of the environment in which it is located. A sound level meter does not directly
measure sound power.

A-Weighted Decibel
(dBA)

Environmental sound is typically composed of acoustic energy across all frequencies. 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 Decibels
(dBL)

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.

Propagation and
Attenuation

Propagation is the decrease in amplitude of an acoustic signal due to geometric spreading losses
with increased distance from the source. Additional sound attenuation factors include air
absorption, terrain effects, sound interaction with the ground, diffraction of sound around objects
and topographical features, foliage, and meteorological conditions including wind velocity,
temperature, humidity, and atmospheric conditions.

Octave Bands

The audible range of humans spans from 20 to 20,000 Hz and is typically divided into center
frequencies ranging from 31 to 8,000 Hz.

Broadband Noise

Noise which covers a wide range of frequencies within the audible spectrum, i.e., 200 to 2,000 Hz.

Frequency (Hz)

The rate of oscillation of a sound, measured in units of Hz or kilohertz (kHz). One hundred Hz is a
rate of one hundred times (or cycles) 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.
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2.0 NOISE LEVEL REQUIREMENTS AND GUIDELINES

Noise levels resulting from construction and operation of the Project were evaluated with respect to noise guidelines
and policies as established by the OPSB. OPSB Rule §4906-13-07(A)(3) provides certification requirements for
noise during both Project construction and operation, but does not set absolute limits necessary to provide a
regulatory compliance determination. Although the OPSB approval subsumes local requirements, consideration of
local standards is recommended. Part 11 of the Lordstown Planning and Zoning Code provides nuisance clauses
as they pertain to noise, but no numerical limits are prescribed. The OPSB and Lordstown guidance is further
discussed below. Also referenced is the Occupational Safety and Health Administration (OSHA) noise standard
developed for worker safety.

2.1 OHIO POWER SITING BOARD NOISE REQUIREMENTS

OPSB 84906-13-07(A)(3)(a) through (d) define requirements for the assessment of noise that must be addressed
during the permitting process for electric power generating facilities, including construction noise levels; operational
noise levels; the location of noise-sensitive areas within one mile; and a description of equipment and procedures
to mitigate the effects of noise emissions during both construction and operation. The OPSB rules do not define
guantifiable sound limits; however, precedent for recent energy facilities undergoing permitting has shown that the
OPSB has previously identified thresholds of significance including increases in sound level relative to ambient
conditions and in the form of absolute sound level limits. The OPSB has typically required ambient measurements
for comparative purposes. In recent cases, the OPSB has determined that a new noise source should not exceed
ambient levels by more than 6 dBA Leq at any given noise sensitive area.

2.2 VILLAGE OF LORDSTOWN NOISE ORDINANCE

The Village of Lordstown sets noise standards to prohibit any use which would cause objectionable noise as well
as other potential nuisances such as dust, odor, and smoke. There is no numerical decibel limit associated with the
nuisance clause and the Board of Zoning Appeals has the authority to determine what would constitute an
objectionable condition. The Codified Ordinances of Lordstown, Part 11 of the Planning and Zoning Codes under
Chapter 1161 Supplementary Regulations, Section 4 states:

1161.04 BUSINESS AND INDUSTRIAL USES IN B-1, B-2 AND I-1 DISTRICTS

No land or building in any district shall be used or occupied in any manner creating dangerous,
injurious, noxious, or otherwise objectionable conditions which could adversely affect the
surrounding areas or adjoining premises, except that any use permitted by this Zoning Ordinance
may be undertaken and maintained if acceptable measures and safeguards to reduce dangerous
and objectionable conditions to acceptable limits as established by the performance requirements
in the following subsections.

(h) Noise. Objectionable noise as determined by the Board of Zoning Appeals which is due to
volume, frequency, or beat shall be muffled or otherwise controlled. Air-raid sirens and related
apparatus used solely for public purposes are exempt from this requirement.

2.3 OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION NOISE
SAFETY STANDARDS

The federal government has long recognized the potential hazards caused by noise associated with construction
projects, as well as operating industrial facilities. OSHA's current noise standard stems from the occupational noise
standard originally published in 1969 by the Bureau of Labor Standards under the authority of the Construction
Safety Act (40 United States Code [U.S.C.] 333). OSHA adopted the construction noise standard in 1971 (36
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Federal Register 7340, 4/27/71) and later recodified it as 29 Code of Federal Regulations (CFR) 1926.52. Another
section of the construction standard (29 CFR 1926.101) contains a provision requiring employers to provide hearing
protection devices when needed. Both sections 1926.52 and 1926.101 apply to employers engaged in construction
where high noise levels are possible.

Paragraph CFR 1926.52(a) requires protection against the effects of both construction and operational noise
exposure when 8-hour time-weighted average sound levels exceed a permissible exposure limit of 90 dBA,
measured on the A-scale of a sound level meter set at slow response. The exposure level is raised 5 dB for every
halving of exposure duration as shown in Table 3. Furthermore, exposure to impulsive or impact noise should not
exceed a 140 dB peak sound pressure level.

Paragraph 29 CFR 1926.52(b) states that when employees are subjected to noise doses exceeding those shown
in Table 3, feasible administrative or engineering controls will be identified and implemented to lower employee
noise exposure. If controls fail to reduce sound to the PEL, personal protective equipment must be provided and
used to reduce noise exposure. In compliance with OSHA, project contractors will be required to readily provide
construction workers with OSHA approved hearing protection devices and to identify high noise areas and activities
where hearing protection will be required.

Table 3. OSHA Permissible Daily Noise Exposure Limits
Duration of Exposure Sound Level
Per Day (Hours) (dBA)

8 90

6 92

4 95

3 97

2 100
1% 102

1 105

Yo 110

Ya or less 115

7
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3.0 EXISTING ENVIRONMENT

Tetra Tech conducted a series of ambient sound level measurements to characterize the existing acoustic
environment in the vicinity of the proposed Project. This section summarizes the methodologies used by Tetra
Tech to conduct the sound survey, describes the measurement locations, and presents the results of the ambient
sound levels.

3.1 FIELD METHODOLOGY

Ambient sound measurements were performed on November 20 and 21, 2014. The measurements were conducted
using a Larson Davis Model 831 precision integrating sound-level meter that meets the requirements of American
National Standards Institute Standards for Type 1 instruments. This instrument has an operating range of 5 dB to
140 dB, and an overall frequency range of 8 to 20,000 Hz. During the measurements, the microphone was fitted
with a windscreen and set upon a tripod at a height of approximately 5 feet above ground, and located out of the
influence of any vertical reflecting surfaces. The sound level meter was calibrated at the beginning and end of the
measurement period using a Larson Davis Model CAL200 acoustic calibrator following procedures that are
traceable to the National Institute of Standards and Technology (NIST). Table 4 lists the measurement equipment
employed during the survey; the NIST laboratory calibration certifications are provided in Appendix A. The sound
level meters were programmed to sample and store A-weighted and octave band sound level data, including Leq
and the percentile sound levels.

Table 4. Measurement Equipment
Description Manufacturer Type
Signal Analyzer Larson Davis 831
Preamplifier Larson Davis PRM902
Microphone PCB 377B02
Windscreen ACO Pacific 7-inch
Calibrator Larson Davis CAL200

During the survey there was no substantial precipitation, though brief snow flurries occurred during the nighttime
noise measurements. Temperatures ranged from 39 to 42 degrees Fahrenheit (°F) during the day, and 15 to 20°F
during the nighttime. Wind speeds were variable, averaging from 15 to 20 miles per hour (mph) during the daytime,
and 9 to 13 mph during the nighttime, with occasional higher gusts during both time periods. Atmospheric conditions
during the survey period were acceptable for the collection of accurate sound measurements. There was a coating
of new snow on the ground, but roadways conditions were generally dry during the survey period.

3.2 MEASUREMENT LOCATIONS

Short-term, attended sound measurements were performed at five locations in adjoining residentially zoned areas,
as shown on Figure 2. The monitoring locations (ML) were selected to be representative of the closest noise-
sensitive land use in the vicinity of the Project site. Measurements of 30 minutes (minimum) in duration were made
at each location for daytime (10:00 am to 4:00 pm) periods and nighttime periods (10:00 pm to 2:00 am) during a
typical weekday. In addition, an extended duration measurement was made onsite to further document variation
within the study area. The measurement locations are mapped on Figure 2. Additional descriptions of the
monitoring locations and field observations are provided in Sections 3.2.1 to 3.2.4.
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3.2.1 Monitoring Location 1: State Route 45, South

Monitoring Location 1 (ML-1) is 0.65 mile (1,038 meters) south-southwest of the northern Project stack?. The
measurement was taken in the parking lot behind Ross’ Eatery and Pub. Daytime sound measurements were
collected from 10:06 am to 10:38 am. Weather was partly sunny with light winds and a temperature of 21 degrees
Fahrenheit (°F). Field observations identified a dominant acoustic source of motor vehicle traffic on State Route
45, distant noise from I-80, aircraft flyovers possibly from the Youngstown-Warren Airport, and other natural sounds
such as rustling branches. All of these sources are considered typical for this residential environment near a busy
roadway.

Nighttime sound measurements were collected from 11:01 pm to 11:33 pm. Temperature was 21°F with winds of
13 mph. Field observations identified motor vehicle traffic on State Route 45, distant noise from 1-80, aircraft
flyovers, tree branches rustling, and other natural sounds. Nighttime levels were noticeably lower than daytime
levels due to the lower contribution of nearby motor vehicle and aircraft over flights. Figure 3 presents a view of
ML-1 to the north-northeast, toward the Project. Figure 4 presents a view of ML-1 to the south-southwest facing
toward State Route 45 and a residence.

Figure 3: View north-northeast toward the Figure 4: View south-southwest toward the
Project residence

2 Note that distance was measured from this particular location as it is centrally-located within the Project site.

10
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3.2.2 Monitoring Location 2: State Route 45, North

Monitoring Location 2 (ML-2) is 0.61 mile (978 meters) north-northwest of the northern Project stack. The
measurement was taken across from the residential address 7439 State Route 45, at the gated entrance near the
water towers. Daytime sound measurements were collected from 11:07 am to 11:37 am. Field observations
identified a dominant acoustic source of trucks and light vehicle traffic on State Route 45, distant noise from [-80,
trains from a nearby rail yard, and birds chirping.

Nighttime sound measurements were collected from 11:40 am to 12:10 am. Field observations identified a
dominant acoustic source of vehicle traffic on State Route 45, distant noise from 1-80, trains from a nearby rail yard,
and airplanes over flights. The vehicular traffic consisted of mostly cars. Figure 5 presents a view of ML-2 to the
south-southeast facing toward the Project. Figure 6 presents a view of ML-2 to the southeast facing toward the
residence located on State Route 45.

Figure 5: View to the south-southeast toward

! Figure 6: View to the southeast toward
the Project

the residence
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3.2.2 Monitoring Location 3: Hallock Young Road

Monitoring Location 3 (ML-3) is 0.45 mile (717 meters) south-southeast of the northern Project stack. The
measurement was taken within an electrical transmission right-of-way and is representative of the residential
address of 1277 Hallock Young Road. Daytime sound measurements were collected from 11:50 am to 12:20 pm.
The temperature was 23°F with winds up to 17 mph. Field observations identified noise from 1-80 and State Route
45, light vehicle traffic on Hallock Young Road, natural sounds from rustling branches, and two four-propeller
airplanes flying low above ML-3. The airplane noise was deemed extraneous and subsequently removed from the
monitored data. Construction vehicles moved into the area after the measurement was completed.

Nighttime sound measurements were collected from 12:20 am to 12:50 am. Field observations identified vehicular
noise from 1-80 and State Route 45, light traffic of Hallock Young Road, train noise, and natural sounds. Figure 7
presents a view of ML-3 to the north, looking down the electrical transmission right-of-way, facing toward Hallock
Young Road and the Project. Figure 8 presents a view of ML-3 to the east facing toward an electrical transmission
tower and the residence located at 1277 Hallock Young Road.

Figure 7: View to the north toward the Project Figure 8: View to the east toward the residence
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3.2.3 Monitoring Location 4: Goldner Lane

Monitoring Location 4 (ML-4) is 0.56 mile (901 meters) east of the northern Project stack. The measurement was
taken adjacent to the residential address of 3500 Goldner Lane, Lordstown. Measurements were stopped to avoid
capturing noise from snow-plows and other heavy machinery. Daytime sound measurements were collected from
1:12 pm to 1:42 pm. Field observations identified a distant traffic noise, dogs, birds, and other natural sounds.

Nighttime sound measurements were collected from 1:02 am to 1:32 am. Field observations identified highway
noise, train noise, some wind rustle noise, and natural sounds. Figure 9 presents a view of ML-4 to the west-
northwest facing toward the Project. Figure 10 presents a view of ML-4 to the northwest facing toward residence.

Figure 9: View to the west-northwest toward the

) Figure 10: View to the northwest toward the
Project

residence
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3.2.4 Monitoring Location 5: Woodridge Way

Monitoring Location 5 (ML-5) is 1.0 mile (1,610 meters) northeast of the northern Project stack. The measurement
was taken adjacent to the residential address of 6570 Woodridge Way, Lordstown. Woodridge Way is a dead end
road with a wooded lot at the end. Daytime sound measurements were collected from 1:55 pm to 2:35 pm. Field
observations identified traffic noise likely from State Route 45, periodic train movements, wind and rustling leaves,
bird sounds, and other natural sound.

Nighttime sound measurements were collected from 1:48 am to 2:19 am. Field observations identified distant light
traffic likely from State Route 45, periodic train movements, tree branch rustling, and other natural sounds. Figure
11 presents a view of ML-5 to the south-southwest facing toward the Project. Figure 12 presents a view of ML-5 to
the northwest facing toward the residence.

Figure 11: View to the south-southwest toward Figure 12: View to the northwest toward the
the Project residence
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3.3 MEASUREMENT RESULTS

Tables 5 and 6 provide a summary of the measured ambient sound levels on a weekday at the short-term locations
and a one-week average at the long-term location. For each monitoring location table 5 provides the corresponding
Universal Transverse Mercator (UTM) coordinates are given, the linear distance to the northern Project stack, and
the average daytime and nighttime Leq. Table 6 provides representative daytime and nighttime octave band sound
pressure levels for the short term and long term measurements on a weekday at the short-term locations and an
average over eight days at the long-term locations. In general, ambient sound levels were lowest during nighttime
periods. Consequently, the nighttime ambient sound levels were used as the basis for assessing the potential noise
impacts associated with normal Project operation.

Table 5. Sound Measurement Results — Leq Sound Levels

Measurement Location

Coordinates
Mao 1D (UTM Zone 17N) Distance and Direction
P from the Northern Stack
Easting (m) Northing (m)

] Day 53

ML-1 512074.48 4554350.81 0.65 mi (1,038 m) SSW -
Night 52
] Day 60

ML-2 511950.86 4556134.91 0.61 mi (978 m) NW -
Night 54
. Day 49

ML-3 512640.67 4554616.52 0.45 mi (717 m) SSW -
Night 45
. Day 48

ML-4 513388.66 4555270.91 0.56 mi (901 m) E -
Night 45
) Day 46

ML-5 512708.59 4556912.73 1.0 mi (1,610 m) NNE -
Night 38
. . Day 49

LT-1 512306.8 4555203.13 Located on Project site -
Night 48

Table 6. Sound Measurement Results — Composite Octave Band Center Frequencies

. : 1/1 Leq Octave Band Sound Pressure Levels (dB)
Monitoring Time

Location Period 16 315 63 125 250 500 1 2 4 8 16
Hz Hz Hz Hz Hz Hz kHz kHz kHz kHz kHz
71 63 62 53 49 52 48 39 31 29 24

Day

ML Night 68 60 59 52 49 51 48 40 25 16 @ 12
Day 65 64 68 6L 58 56 57 53 43 30 18
ML-2 Night =63 62 62 57 51 51 51 45 34 23 15
s Day =70 62 56 49 51 49 42 35 26 19 13
Night =~ 64 59 = 53 45 47 46 38 29 22 16 10
L Day 68 62 62 54 56 55 51 47 38 27 20
Night =~ 62 55 52 44 41 41 32 32 22 18 11
L Day 63 57 53 49 48 46 39 32 30 24 16

Night 58 51 48 41 39 38 29 23 18 14 10
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Day 62 58 58 50 48 48 45 34 27 21 15
Night 60 58 60 51 45 47 44 34 24 21 15

LT-1

Results of the ambient sound survey show that sound levels surrounding the Project site are at moderate levels
reflective of sound sources within their area-specific environment (i.e., near an industrial area, roadway, rail corridor,
or local businesses). Ambient sound levels also exhibited typical diurnal patterns, with higher ambient sound levels
during the day than at night, except at the onsite location which exhibited a more constant level. Daytime Leq Sound
levels at the measurement locations ranged from low of 46 dBA at ML-5 to a high of 60 dBA at ML-2. Nighttime
sound levels ranged from a low of 38 dBA at ML-5 to 54 dBA at ML-2. The high sound levels recorded at ML-2 and
ML-1 are as expected given their proximity to local roadways and the 1-80, which influenced both the daytime and
nighttime measurement periods. The varied sound levels during daytime versus nighttime measurements at ML-3
and ML-4 are as expected, given that dominant daytime sources, which tend to fluctuate over time, contribute
considerably less during the nighttime due to lower human activity levels. The sound levels presented for ML-5,
situated north of the Project site, were the lowest due to minimal observed traffic within the residential area. The
dominant sources within this area during the nighttime measurement period were natural sounds and distant high
speed traffic. During the daytime and nighttime measurement periods, noise from train movements and occasional
overhead aircraft also contributed to the measured ambient sound levels.
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4.0 PROJECT CONSTRUCTION

Construction of the Project is expected to be typical of other power generating facilities in terms of schedule,
equipment, and activity. Construction is anticipated to require approximately 32 months. Nighttime construction
will be limited, but activities may occur 6 days per week, 10 hours per day. The last 4 to 6 months of construction
would include commissioning and start-up, which would involve steam blows potentially occurring 24 hours a day,
7 days a week.

4.1 NOISE CALCULATION METHODOLOGY

Acoustic emission levels for activities associated with Project construction were based upon typical ranges of energy
equivalent noise levels at construction sites, as documented by the United States Environmental Protection Agency
(USEPA) (USEPA, Technical Document NTID300.1, December 1971) and the USEPA’s “Construction Noise
Control Technology Initiatives” (USEPA, Technical Report No. 1789, September 1980). The USEPA methodology
distinguishes between type of construction and construction phase.

Using those energy equivalent noise levels as input to a basic propagation model, construction noise levels were
calculated at the nearest property boundary and five MLs. The basic model assumed spherical wave divergence
from a point source located at the acoustic center of the site. Furthermore, the model conservatively assumed that
all pieces of construction equipment associated with an activity would operate simultaneously for the duration of
that activity. An additional level of conservatism was built into the construction noise model by excluding potential
shielding effects due to intervening structures and buildings along the propagation path from the site to receiver
locations.

4.2 PROJECTED NOISE LEVELS DURING CONSTRUCTION

Table 7 summarizes the projected noise levels due to Project construction, organized into the following five broad
work activities:

1. Site clearing and grading.

2. Placement of major structural concrete foundations.
3. Erection of building structural steel.

4. Installation of mechanical and electrical equipment.
5. Commissioning and testing of equipment.

Construction sound levels are predicted to range from 38 to 56 dBA at the MLs, which are representative of nearby
noise sensitive areas, based on a simplified model. Periodically, some noises will be higher or lower than the levels
presented here, but the overall sound levels should generally be lower because of excess attenuation and the trend
toward quieter construction equipment in the intervening decades since these data were developed. As shown in
Table 7, the highest projected noise level from construction-related activity is expected to occur at ML-3, during
activities associated with excavation and project commissioning.

Reasonable efforts will be made to minimize the impact of noise resulting from construction activities at proximate
noise sensitive areas through the use of noise mitigation. Because of the temporary nature of the construction
noise, no adverse or long-term effects are expected. Compliance with OSHA standards will be achieved through
equipment mitigation practices, use of personal protective equipment such as hearing protection devices, and
limitations on duration of noise exposure in high noise areas.
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Table 7. Projected Construction Noise Levels by Phase (dBA)
USEPA. Closest
. Construction
Construction Phase " Property
Noise Level Line
50 feet
Phase 1: Site clearing and grading 86 69 49 50 53 51 46
Phase 2: Excavation and placement of major 89 72 52 53 56 54 49
structural concrete foundations
Phase 3: Erection of building structural steel 78 61 41 42 45 43 38
Phase 4: Installation of mechanical and electrical 83 66 46 47 50 48 43
equipment

Phase 5: Equipment installation, commissioning 89 72 52 53 56 54 49

and testing of equipment

4.3 CONSTRUCTION NOISE MITIGATION

Since construction machines operate intermittently, and the types of machines in use at the site change with the
phase of the Project, noise emitted during construction will be mobile and highly variable, making it challenging to
control. The construction management protocols will include the following noise mitigation measures to minimize
noise impacts using the following measures:

e Maintain all construction tools and equipment in good operating order according to manufacturers’
specifications.

e Limit use of major excavating and earth moving machinery to daytime hours.

e To the extent practicable, schedule construction activity during normal working hours on weekdays when
higher sound levels are typically present, and are found acceptable. Some limited activities, such as
concrete pours, will be required to occur continuously until completion.

e Equip any internal combustion engine used for any purpose on the job or related to the job with a properly
operating muffler that is free from rust, holes, and leaks.

e For construction devices that utilize internal combustion engines, ensure the engine’s housing doors are
kept closed, and install noise-insulating material mounted on the engine housing consistent with
manufacturers’ guidelines, if possible.

e Limiting possible evening shift work to low noise activities such as welding, wire pulling and other similar
activities, together with appropriate material handling equipment.

e Prior to the start of construction, a procedure for addressing any noise complaints received from residents
will be prepared.

e Commissioning activities could involve extended periods of activity that could be temporarily disruptive to
the community. Before conducting specific loud noise activities, such as steam blows, communication will
occur to plan ahead for such events.
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5.0 OPERATIONAL NOISE

This section describes the methods and input assumptions used to calculate noise levels due to the Project’'s normal
operation, a conceptual noise mitigation strategy, and the results of the noise impact analysis.

5.1 NOISE PREDICTION MODEL

The Cadna-A® computer noise model was used to calculate sound pressure levels from the operation of the Project
equipment in the vicinity of the site. Anindustry standard, Cadna-A® was developed by DataKustik GmbH to provide
an estimate of sound levels at distances from sources of known emission. It is used by acousticians and acoustic
engineers due to the capability to accurately describe noise emission and propagation from complex facilities
consisting of various equipment types like the Project and in most cases yields conservative results of operational
noise levels in the surrounding community.

The current International Organization for Standardization (ISO) standard for outdoor sound propagation, ISO 9613
Part 2 — “Attenuation of sound during propagation outdoors,” was used within Cadna-A.® The method described in
this standard calculates sound attenuation under weather conditions that are favorable for sound propagation, such
as for downwind propagation or atmospheric inversion, conditions which are typically considered worst-case. The
calculation of sound propagation from source to receiver locations consists of full octave band sound frequency
algorithms, which incorporate the following physical effects:

e Geometric spreading wave divergence;

e Reflection from surfaces;

e Atmospheric absorption at 10 degrees Celsius and 70 percent relative humidity;
e Screening by topography and obstacles;

o The effects of terrain features including relative elevations of noise sources;
e Sound power levels from stationary and mobile sources;

e The locations of noise-sensitive land use types;

e Intervening objects including buildings and barrier walls;

e Ground effects due to areas of pavement and unpaved ground;

e Sound power at multiple frequencies;

e Source directivity factors;

e Multiple noise sources and source type (point, area, and/or line); and

e Averaging predicted sound levels over a given time period.

Cadna-A® allows for three basic types of sound sources to be introduced into the model: point, line, and area
sources. Each noise-radiating element was modeled based on its noise emission pattern. Point sources were
programmed for concentrated small dimension sources such as building ventilation fans that radiate sound
hemispherically. Line sources are used for linear-shaped sources such as ducts and pipelines. Larger dimensional
sources such as the HRSGs and building walls were modeled as area sources. Noise walls, equipment enclosures,
stacks and plant equipment were modeled as solid structures as diffracted paths around and over structures tend
to reduce computed noise levels. The interaction between sound sources and structures was taken into account
with reflection loss. The storage tanks were modeled as obstacles impeding noise propagation. The reflective
characteristic of the structure is quantified by its reflection loss, which is typically defined as smooth facade from
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which the reflected sound energy is 2 dB less than the incident sound energy. Transformer fire walls and sound
barriers were modeled as reflective or absorptive barriers.

Offsite topography was obtained using the publically available United States Geological Survey digital elevation
data. A default ground attenuation factor of 0.5 was assumed for offsite sound propagation over acoustically “mixed”
ground. A ground attenuation factor of 0.0 for a reflective surface was assumed for paved onsite areas.

The output from Cadna-A® includes tabular sound level results at selected receiver locations and colored noise
contour maps (isopleths) that show areas of equal and similar sound levels.

5.2 INPUT TO THE NOISE PREDICTION MODEL

The Project general arrangement was reviewed and directly imported into the acoustic model so that on-site
equipment could be easily identified, buildings and structures could be added, and sound emission data could be
assigned to sources as appropriate. Figure 13 shows the Project equipment layout based on Siemens Drawing No.
GH45130101 dated December 11, 2014.

Figure 13: Project Equipment Layout
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The primary noise sources during base load operation have been identified as the WCT, STG, CTG, main step-up
transformers, combustion inlet face and filter house, HRSG, and HRSG exhaust stack exit at 160 feet above finished
grade. Reference sound power levels used as input to Cadna-A® were provided by equipment manufacturers,
based on information contained in reference documents, or developed using empirical methods. The source levels
used in the predictive modeling are based on estimated sound power levels that are generally deemed to be
conservative. The projected operational noise levels are based on vendor-supplied estimated sound power level
data for the major sources of equipment, including the Siemens power generation package. The sound power level
(abbreviated “Lw”") is defined as ten times the logarithm (to the base 10) of the ratio of a given sound power to the
reference sound power of 1 picowatt (1 pW = 1012 watts). Sound power levels are expressed in terms of dB. Sound
power is defined as the rate per unit time at which sound energy is radiated from a source and is expressed in terms
of watts. Table 8 summarizes the equipment sound power level data used as inputs to the modeling analysis.
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Table 8. Modeled Octave Band Sound Power Level (Le) for Major Pieces of Project Equipment

Broadband
Level

118 109 104 94 79 88 71 88 95 97

Sound Power Level (Lp) by Octave Band Frequency dBL
Sound Source

GT Inlet Filter House &

Evaporative Cooler Lw

GT Inlet Duct Wall Radiated — Lw 109 104 103 92 86 100 85 86 @ 91 101
Lagged

GT Enclosure Walls? Lw 08 101 86 81 77 82 8 8 @ 8 91
GT Enclosure Air Inlet Vents Lw 94 101 89 91 90 90 93 93 93 99
GT Enclosure Air Discharge Lw 95 102 90 88 85 92 | 94 95 95 101
Vents

GT Exhaust Diffuser & Lw 129 126 111 109 106 104 102 96 = 73 110
Expansion Joint

HRSG Inlet Transition Duct Lw 120 125 109 105 101 99 99 95 74 106
Radiated

HRSG Wall Radiated Lw 115 119 102 08 93 89 8 82 61 98
HRSG Exhaust Stack Wall Lw 110 106 92 83 78 77 61 | 53 27 84
Radiated

HRSG Exhaust Stack Exit - Lw 120 116 115 113 114 108 90 = 89 68 114
w/o Directivity

HRSG Duct Burner Gas Piping = Lw 102 108 110 102 92 95 99 | 100 97 105
SCR Ammonia Skid Lw 96 103 99 96 97 97 95 92 87 101
GT Fuel Gas Systems Lw 104 100 89 81 80 86 88 91 89 96
GT Generator Lw 110 115 110 93 82 77 18 75 12 96
Unenclosed Lube Oil Package Lw 96 100 98 105 102 97 97 92 83 104
Steam Turbine — Total — partly

oot onolosed | 1 Sulatod? Lw 112 114 115 111 109 103 103 102 = 89 111
Condenser during Base Load Lw 118 117 116 112 111 106 106 102 95 113
Hydrogen-cooled Generator

o S Lw 117 123 120 112 113 | 109 113 111 108 118
Enclosed Lube Oil Package —

Stoam Turbine? Lw 94 94 100 95 97 92 8 8 | 80 98
Steam Turbine Control Oil

Supply Skid Lw 110 109 103 105 104 105 100 99 = 96 109
Boiler Feed Water Pumps In Lw 104 110 = 108 = 102 = 103 112 110 106 96 116

Building
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Main GSU Transformer Lw 106 106 110 110 110 94 89 82 77 108
Auxiliary Transformer Lw 87 87 91 88 94 86 76 71 65 93
Circulating Water Pump Lw 102 102 99 97 98 102 93 90 81 104
Service Water Pump Skid Lw 74 81 82 89 94 91 89 91 88 98
Cooling Tower — Total Lw 70 74 81 86 101 103 103 105 101 110
Demin Water Forwarding Lw 88 82 82 85 92 95 9 92 84 101
Pump

Raw Water Forwarding Pump Lw 71 78 79 86 91 88 86 88 85 95
Cooling Water Heat Lv 117 = 112 113 109 107 99 = 93 101 = 103 109
Exchangers and Pump Skid

Gas Compressor — Enclosed? Lw 112 107 108 104 102 94 88 96 98 104
Steam Turbine Building Lic) 89 87 94 84 81 80 75 65 56 85

1 “Lw” is the sound power level in dBL, and dBA broadband, (re: 1 pW). “Liw” is the calculated average interior sound pressure in dBL, and
dBA broadband, (re: 20pPa), within a building or enclosure, based on the sound power levels of noise sources located within that building
or structure. Data presented may contain project proprietary information and should be considered privileged and confidential to the client
and is not intended for use for any other purposes.

2 Sound levels presented are equipment housed in acoustical package enclosures.

The Project has been designed such that several large components, such as the combustion and steam turbines
and the steam generators, are housed in acoustical package enclosures specifically designed for the attenuation
of noise. As specified by Siemens, silencers were applied to the combustion turbine air inlets and transmission loss
ratings were incorporated into the wall and roof assemblies of the steam turbine and generator buildings based on
the projected Sound Transmission Class (STC) rating of 35, a typical design choice for combined-cycle plants.
These pre-packaged mitigation measures for which data were available from the equipment manufacturers are
summarized in Table 9, which also includes the expected insertion loss associated with the installation of lagging
and the net reduction resulting from the combined HRSG and silencer at the exhaust stack. Note that the selected
mitigation is intended to reflect the feasibility of achieving the resulting level of impact; final design is may incorporate
different mitigation in order to achieve the same objective.

Table 9. Noise Level Reductions for Different Types of Construction and Acoustical Treatments

Modeled Noise Level Reductions by
Type of Construction or Acoustical Octave Band Center Frequency (dBL)

Treatment
s [ [ [ [ | i | o [
5 9 14 19 29 38 46 52 58

Standard Equipment Enclosure

Wall Panel STC 35 10 16 17 29 32 41 49 52 57

Acoustical Building Roof 12 18 23 28 38 43 50 52 51

Building Acoustical Louver 1 1 2 3 3 4 5 5 3
22
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Building Fan Attenuators 3 3 8 10 13 16 8 5 4
HRSG + Stack Silencer Attenuation 13 10 24 29 36 45 36 42 41
Acoustical Lagging Insertion Loss - 3 8 14 18 23 25 27 28

5.3 NOISE PREDICTION MODEL RESULTS

Broadband (dBA) sound pressure levels were calculated for expected normal Project operation assuming that all
components identified previously are operating continuously and concurrently at the representative manufacturer-
rated sound levels. The sound energy was then summed to determine the equivalent continuous A-weighted
downwind sound pressure level at a point of reception. Sound contour plots displaying broadband (dBA) sound
levels presented as color-coded isopleths are provided in Figure 14. The noise contours are graphical
representations of the cumulative noise associated with full operation of the equipment and show how operational
noise would be distributed over the surrounding area within a 1-mile radius of the Project site. The contour lines
shown are analogous to elevation contours on a topographic map, i.e., the noise contours are continuous lines of
equal noise level around some source, or sources, of noise. Figure 14 also shows the monitoring locations,
representative of proximate noise sensitive, that were used to assess potential noise impacts on a cumulative basis.
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Table 10 shows the projected exterior sound levels resulting from full, normal operation of the Project at the MLs
under the mitigated design. The table also provides the total predicted net increase in sound energy at each of the
five MLs, which are representative of proximate noise sensitive areas in each of the principal geographical directions
relative to the Project site.

Table 10. Acoustic Modeling Results Summary — Mitigated Design
Monitorin Nighttime Project Total Sound Net Increase
Locationg Ambient Leq, | Sound Level, | Level (Ambient in Sound

dBA dBA + Project), dBA Level, dBA
ML-1 52 44 53 +1
ML-2 54 42 54 <1
ML-3 45 46 49 +4
ML-4 45 41 46 +1
ML-5 38 34 39 +1

Table 11 shows the projected exterior sound levels resulting from full, normal operation of the Project at the closest
culturally significant locations. The resulting sound levels are lower due to the greater separation distance between
the Project site and these specific receiver locations.

Table 11. Received Sound Levels at Culturally Acoustic Modeling Results Summary — Mitigated
Design

Noise Sensitive Cultural Location Project

Distance

Hac)2 Direction Sound

Lion’s Club?! 512134.3 4555179.8 0.06 SW 59
Lordstown Center Cemetery 512413.96 4557058.82 15 N 33
Lordstown High School 511900.99 4557274.97 1.6 N 31
Lordstown Branch Library 512610.17 4557106.79 1.8 N 33
Newton Falls Community Center 502075.82 4559141.92 2.0 W N/A
Best Friends Day Care 519358.57 4555000.96 2.3 SE N/A
Warren General Hospital 518663.58 4564410.97 6.8 NE N/A

*N/A: outside calculation area
1 CEF-L is working to relocate the Lion’s Club to a property further away from the proposed Project.
2 Distance measured from the northern stack as it is centrally-located within the Project site.
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6.0 NOISE CONTROL MEASURES

The Project will incorporate design features to minimize potential noise impacts on the surrounding community.
Sound resulting from Project operation will be minimized through design measures both inherent in the equipment
and added for additional attenuation. Through the modeling process, alternative noise control mitigation measures
underwent two evaluations before they were incorporated in the final noise mitigation design. First, all major
potential noise sources were entered into the software model. Next, candidate mitigation strategies were tested
and applied or discarded until the design was optimized. Specific measures may be refined through final design
details, but will be required to be fully compliant with the applicable standards. The following mitigation measures
have been included in this analysis to demonstrate that compliant sound levels can be achieved by the Project:

e Project siting to achieve an adequate distance buffer between noise sensitive areas and noise-producing
equipment;

e Combustion and steam turbines and the steam turbine generators will be housed in acoustical enclosures
equipped with acoustic silencers and attenuators as required to reduce noise emissions from ventilation
openings, fans, and make-up air units.

o Safety and relief valves that release high pressure steam will be equipped with silencing, to the extent
permitted by the American Society for Mechanical Engineers code;

e A combustion turbine inlet silencing package designed to reduce air inlet sound power levels below the
base design inlet silencer;

e Acoustical lagging of the CTG exhaust diffuser as it exits the turbine compartment and enters the HRSG;
e On-site gas compressors (if required) will be located within a self-contained building with sound insulation.

e A stack silencing package inclusive of the HRSG will be designed to achieve a total sound power level of
114 dBA to reduce sound pressure levels leaving the flue in the stack structure, which is consistent with
Siemens plan to install HRSG exhaust silencing;

e National Electrical Manufacturers Association low-noise-rated step-up transformers associated with the
CTG and the STG, combined with the use of fire walls and acoustical barriers will further serve to reduce
offsite transformer noise levels;

e Alow-noise design WCT is specified in the design. Use of splash attenuators or other acoustical treatments
will be applied as necessary to achieve far-field acoustic design targets; and

e For balance of plant components, no additional mitigation is required beyond what is typically provided by
the manufacturers as part of their standard design. This may include the use of low-noise gas heaters and
housing large pumps and air compressors associated with the HRSG and power train (i.e. boiler feed water
pumps, vacuum pumps, and fuel oil forwarding pumps) in buildings or acoustical enclosures.

In addition, all equipment will include sound attenuation to meet OSHA nearfield sound levels whenever practical.
Hearing protection will be mandatory in any areas where this is not practical. The treatments with the acoustic
performance as outlined above relate to the dominant noise sources. Table 8 includes the noise level reduction
values associated with the installation mitigation where noted, as assumed in the acoustic modeling analyses.
Table 9 presents further sound reduction indices as incorporated in the modeling calculations. These mitigation
measures were incorporated into this screening level assessment to demonstrate the feasibility of the proposed
Project to meet the specific noise requirements, but the final design may incorporate different mitigation measures
in order to achieve the same objective as demonstrated in this assessment.
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7.0 CONCLUSIONS

The operation of the Project will fully comply with all of the applicable noise standards and guidance pursuant to the
OPSB, OSHA, and local requirements.

During the construction period, as outlined in Table 7, sound levels will increase during certain phases, and will vary
over time. However, the construction period will be limited in duration, and most construction activities will occur
during daytime hours. Reasonable efforts will be made to minimize the impact of noise resulting from construction
activities at proximate noise sensitive areas. No adverse or long-term effects are expected. Compliance with OSHA
standards will be achieved through equipment mitigation practices, use of personal protective equipment such as
hearing protection devices, and limitations on exposure.

During operation, noise levels from the Project will range from 34 to 46 dBA Leq at nearby noise sensitive areas, as
represented by the five MLs. Since ambient nighttime noise levels range from 38 to 54 dBA Leq, the Project is
expected to have a minimal effect on ambient sound levels in the adjacent community. With the basic noise control
features described in Sections 5 and 6, the projected increase in the nighttime Leq at the MLs is expected to range
from less than 1 to 4 dBA. Although the specific mitigation assumptions incorporated in this modeling effort may
be refined in final design, the level of impact reflected in the analysis can be readily achieved by the Project. OSHA
standards will apply to on-site operational workers, and will be met through equipment mitigation, use of personal
protective equipment such as hearing protection devices, and limitations on exposure.
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