MEMORANDUM

To: Kurt Nelson, Jupiter Power

From: Dana Lodico, PE, INCE Bd. Cert.

Subject: Blackberry Grove Battery Storage Project Acoustic Report
Date: June 4, 2025

Attachment(s): Appendix A: Baseline Sound Measurement Field Data

Appendix B: Baseline Sound Measurement Photographs

This report contains Dudek’s operational sound study for the Blackberry Grove Battery Storage Project (Project).
The Project would develop a 100-megawatt BESS facility in Washington County, Oregon (County). Residences are
located to the north and east of the site. The sound study evaluates sound levels generated from Project on-site
stationary mechanical equipment (battery storage units and power conversion systems).

1 Background

1.1 Acoustical Fundamentals

1.1.1 Common Terminology

“Sound” is defined as any gas or fluid pressure variation detected by the human ear, and “noise” is unwanted
sound. The preferred unit for measuring sound is the decibel (dB), which expresses the ratio of sound pressures to
a reference value logarithmically and enables a wide range of audible sound to be evaluated and discussed
conveniently. On the low end of this range, zero dB is not the absence of sound energy, but instead corresponds
approximately to the threshold of average healthy human hearing; on the upper end, 120-140 dB corresponds to
an average person’s threshold of pain.

The human ear is not equally responsive to all frequencies of the audible sound spectrum. An electronic filter is
normally used when taking noise measurements that de-emphasizes certain frequencies in a manner that mimics
the human ear’s response to sound; this method is referred to as A-weighting. Sound levels expressed under the A-
weighted system are sometimes designated dBA. All overall sound levels discussed in this report are A-weighted.
However, 1/31 and full octave band sound levels are given as unweighted.

The energy-equivalent sound level (Leq) is also referred to as the time-average sound level. It is the equivalent
steady-state or constant sound level that in a stated period of time would contain the same acoustical energy as
the time-varying sound level during the same time period. For instance, the 1-hour A-weighted equivalent sound
level, Leqn), is the energy average of the A-weighted sound levels occurring during a 1-hour period. The statistical
sound level (Lx) is a statistical value corresponding with the decibel level exceeded for a cumulative percent (XX%)
over a defined time period. The “L-fifty” value (Lso) is a decibel level exceeded 50% during a given measurement
period (such as 30 minutes out for an hour) and is the basis for most of the County’s Noise Ordinance standards.

People are generally more sensitive to and thus potentially more annoyed by noise occurring during the evening
and nighttime hours. Hence, another noise descriptor used in community noise assessments—the day-night
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equivalent level (Lan)—represents a time-weighted, 24-hour average noise level based on the A-weighted sound
level. However, unlike an unmodified 24-hour Leq value, the Ldan descriptor accounts for increased noise sensitivity
during the nighttime (10 p.m. to 7 a.m.) by adding 10 dBA to the average sound levels occurring during these
defined hours within a 24-hour period.

1.2.2 Exterior Sound Attenuation

Sound sources are classified in two forms: (1) point sources, such as stationary equipment or a group of
construction vehicles and equipment working within a spatially limited area at a given time, and (2) line sources,
such as a roadway with a large number of pass-by sources (motor vehicles). Sound generated by a point source
typically diminishes (attenuates) at a rate of 6.0 dBA for each doubling of distance from the source to the receptor
at acoustically “hard” sites and at a rate of 7.5 dBA for each doubling of distance from source to receptor at
acoustically “soft” sites. Sound generated by a line source (i.e., a roadway) typically attenuates at a rate of 3 dBA
and 4.5 dBA per doubling of distance, for hard and soft sites, respectively. Sound levels can also be attenuated by
human-made or natural barriers. For the purpose of a sound attenuation discussion, a hard or reflective site does
not provide any excess ground-effect attenuation and is characteristic of paved ground surfaces, as well as very
hard-packed soils. An acoustically soft or absorptive site is characteristic of unpaved loose soil or vegetated ground.

For example, in the case of a 65 dBA noise level measured at 25 feet from a roadway centerline (a line source) with
hard-packed shoulder (a hard site), an attenuation rate of 3 dBA per doubling of distance would apply; the traffic
noise would diminish to 62 dBA at 50 feet from the centerline and to 59 dBA at 100 feet from the centerline. On a
construction site (point source) where there is open ground with or without vegetation between the construction
equipment and receiver (soft site), an attenuation rate of 7.5 dBA per doubling of distance would apply; the
construction equipment noise, measured as 85 dBA at 50 feet from the construction equipment, would diminish to
77.5 dBA at 100 feet from the source and to 70 dBA at 200 feet from the source.

1.2 Noise Regulations

1.2.1 Washington County Municipal Code

The Washington County Municipal Code, Chapter 8.24 (Noise Control) contains policies that are applicable to sound
generated by Project operations. The Code states that “it is unlawful for any person to make, continue or cause to
be made or continued, any noise which unreasonably annoys, disturbs, injures or endangers the comfort, repose,
health, peace or safety of any person of normal sensitivity in a noise sensitive unit.” The Code does not include any
quantitative noise limits that are relevant to Project operations.

1.2.2 Oregan Secretary of State Administrative Rules

Chapter 340 of the State of Oregon’s Administrative Rules includes Noise Control Regulations. The Code specifies
that “no person owning or controlling a new industrial or commercial noise source located on a previously used
industrial or commercial site shall cause or permit the operation of that noise source if the statistical noise levels
generated by that new source and measured at an appropriate measurement point, ..., exceed the levels specified
in (Table 1, below), except as otherwise provided in these rules.” In addition, “no person owning or controlling a
new industrial or commercial noise source located on a previously unused industrial or commercial site shall cause
or permit the operation of that noise source if the noise levels generated or indirectly caused by that noise source
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increase the ambient statistical noise levels, Lio or Lso, by more than 10 dBA in any one hour, or exceed the levels
specified in (Table 1, below). ... The ambient statistical noise level of a new industrial or commercial noise source
on a previously unused industrial or commercial site shall include all noises generated or indirectly caused by or
attributable to that source including all of its related activities.”

In addition, the following “when the Director has reasonable cause to believe that the requirements of this rule
(stated above) do not adequately protect the health, safety, or welfare of the public”, the Department may require
the noise source to meet the octave band limits given in Table 2 and that the received sound not be tonal, as
defined as when project operations generate a median one-third octave band sound pressure level which exceeds
the arithmetic average of the median sound pressure levels of the two adjacent one-third octave bands by:

a. 5 dB for such one-third octave band with a center frequency from 500 Hertz to 10,000 Hertz,
b. 8 dB for such one-third octave band with a center frequency from 160 Hertz to 400 Hertz, or
c. 15 dB for such one-third octave band with a center frequency from 25 Hertz to 125 Hertz.

d. This rule shall not apply to audible discrete tones having a one-third octave band sound pressure
level 10 dB or more below the allowable levels specified in Table 2.

Table 1. New Industrial and Commercial Noise Source Standards

Allowable Statistical Noise Levels in Any One Hour, dBA

7:00 a.m. - 10:00 p.m. 10:00 p.m. - 7:00 a.m.
55 dBA Lso 50 dBA Lso
60 dBA Lo 55 dBA Lio
75 dBA L1 60 dBA L1

Source: OAR 340-035-0035, Table 8

Table 2. Octave Band Standards for Industrial and Commercial Noise Sources

Allowable Octave Band Sound Pressure Levels

Octave Band Center Frequency, Hz 7:00 a.m. - 10:00 p.m. 10:00 p.m. - 7:00 a.m.

315 68 65

63 65 62

125 61 56

250 55 50

500 52 46
1000 49 43
2000 46 40
4000 43 37
8000 40 34
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Table 2. Octave Band Standards for Industrial and Commercial Noise Sources

Allowable Octave Band Sound Pressure Levels

Octave Band Center Frequency, Hz 7:00 a.m. - 10:00 p.m. 10:00 p.m. - 7:00 a.m.

Source: OAR 340-035-0035, Table 10

2 Existing Conditions

2.1 Sound Monitoring Survey

Sound pressure level (SPL) measurements were conducted near the Project site on February 19 through 24, 2025,
to quantify and characterize the existing outdoor ambient sound levels. Long term sound level measurements were
performed using SoftdB “Piccolo II” model sound level meters (SLM) equipped with windscreen-protected, 0.5-inch
diameter pre-polarized condenser microphones with pre-amplifiers. The accuracy of these American National
Standards Institute (ANSI) Type 2 sound level meters were verified using a Larson-Davis (LD) CAL-150 field
calibrator before and after the measurements, and the measurements were conducted with the microphone
positioned approximately five feet above the ground.

Two long-term (LT) sound measurement locations (LT1-LT2) were selected to represent existing noise-sensitive
receptors on and near the Project site (see Figure 1). The primary noise source at both LT locations was traffic. After
deployment of the aforementioned SLM, one at each location, unattended sound measurements were taken over
multiple days in successive 5-minute intervals, capturing Leq, L1o, Lso, and Leo metrics. The Leq value provides an
overview of the overall sound exposure detected, while Loo serves as an indicator of background noise, filtering out
brief acoustical disturbances. The Lio statistical value reflects the upper range of fluctuating sound levels, and Lso
represents the median sound level for the measurement period. A summary of the results of the sound monitoring
is given in Table 3. Plots showing these metrics, along with field survey photos and weather data, are included in
Attachment A.

Table 3. Results of Long-term Sound Monitoring

Sltaen'(l;ag MoPnelrti(:)r(ljng Daytime Nighttime Daytime Nighttime Psr(l)r:;ﬁ(rjy
Lasetfanm (mm/dd/yy) Leg-1hr, dBA | Leg-1hr, dBA | dBA |Ls0-1hr, dBA| Lso-1nr, dBA Sources
LT1: North 02/19-
project 53-73 49-61 61-67 50-63 48-60 Traffic, Train
02/24/25
boundary
LT2: South 02/19-
project 52-74 49-59 60-67 49-63 48-58 Traffic, Train
02/24/25
boundary

Source: Attachment A
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3 Operational Sound Levels

3.1 Methodology

Sound modeling of Project operations was conducted in accordance with ISO Standard 9613-2, Acoustics -
Attenuation of Sound During Propagation Outdoors, Part 2: General Method of Calculation, implemented using
Datakustik’s CadnaA software application. The CadnaA model takes into account source sound power levels,
surface reflection and absorption, atmospheric absorption, geometric divergence, meteorological conditions, walls,
barriers, berms, and terrain. A temperature of 10°C with 70% relative humidity was used. No attenuation due to
foliage was included.

Sound sources modeled for the Project were major producers of continuous-type noise generation, which include
battery containers, power conversion systems (PCS), and a main power transformer at the Project collector
substation. While there may be other electrical transmission system components on site, such as breakers and
buses, their noise emissions are—if any—sporadic and thus have no meaningful contribution to overall aggregate
noise emission from the BESS facility during charging or discharging conditions. The following sound sources are
included in the sound propagation model:

= Battery energy storage containers (BESS): The Project proposes to use Hithium Generation 2 Model
LX501501 battery storage systems with a noise reduction device (NRD). Sound test results for the battery
energy storage enclosures by octave band were provided from the manufacturer for a variety of operating
conditions. The Project proposes to use the 95% fan speed with a compressor speed of 7000 rpm with the
manufacturer provided NRD installed. This operating condition generates a sound power level of 74.5 dBA
with the NRD implemented and was calculated to have audible prominent tones in the 2,500 Hz band (see
Figure 2). The Project proposes installation of 120 BESS containers.

= Power conversion system (PCS) - The PCS includes a bi-directional inverter and a medium-voltage
transformer. The Project plans to use the SMA SCS 3950UP XT system with the silencer option. Based on
sound emission data results provided by the manufacturer, the reference sound power level for this unit is
86 dBA and was calculated to have audible prominent tones in the 3,150 and 6,300 Hz bands (see Figure
2). The Project proposes installation of 40 PCS units on site.

= Substation transformers: The Project utilizes one 138 megavolt-ampere (MVA) high voltage transformer.
Based on the methodology outlined in the Electric Power Plant Environmental Noise Guide (Teplitzky et al.
1979), this would generate a sound power level of 100 dBA under full power with cooling fans operating
(i.e., oil natural air force [ONAF] conditions).

Sound power levels of this equipment are given in Table 4. The tonal prominence of the Proposed equipment is
shown in Figure 2.
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Table 4. Sound Power Levels of Proposed Individual Equipment Pieces

Octave Band Sound Power Levels, dB

Octave Band Center

Frequency, Hz BESS with NRD PCS with Silencer

31.5 50 45

63 60 60

125 71 65

250 63 72

500 64 69
1000 67 68
2000 65 76
4000 59 85
8000 55 75

Source: Manufacturer Provided Data
Notes: BESS = battery energy storage system; NRD = noise reduction device; PCS = power conversion system; dB =
decibel; Hz = Hertz (sound frequency expressed as cycles per second)

Figure 2. Tonal Prominence of Project Operational Sound Sources
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Source: Dudek 2025

Sound-sensitive uses in the general vicinity of the Project site include suburban residences north and east of the
site. Residences are also located about 340 feet to the west. Other adjacent land uses are primarily agricultural /
industrial. Sound modeling included five discrete off-site receivers. In addition, a grid spaced 2 meters by 2 meters
was set at a height of 1.5 meters (5 feet) aboveground, spanning the project area and its immediate surroundings.

The Project includes a 10-foot-tall sound barrier along the northern site boundary, as illustrated in Figure 2. This
barrier is included in the modeling.
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3.2 Sound Modeling Results

The model results and receptor locations are presented graphically in Figure 3. Table 5 presents the results
of the operational sound propagation modeling based on continuous operation of all project equipment across an
hour and compares these operational sound levels to the Noise Control Regulations in Chapter 340 of the State of
Oregon’s Administrative Rules.

Table 5. Project Operational Sound Levels Compared to Noise Limits

Octave Band Sound Levels, dB

A- _-
Receiver | Weighted | 31.5 63 125 250 | 500 1 2 4
ID Lso, dBA Hz Hz Hz Hz Hz | kHz | kHz | kHz 8 kHz Compliant?
54 52 54 45 46 40 35 34 17
57 54 55 42 40 35 33 36 19

R1 46 YES

R2 44 YES

R3 44 56 | 54 | 54 | 41 | 40 | 34 | 32 | 36 18 YES

R4 43 55 | 52 | 53 | 40 | 40 | 35 | 32 | 35 18 YES

R5 44 57 | 54 | 54 | 42 | 41 | 35 | 32 | 35 18 YES
N'%_Tr:;tme 50 65 | 62 | 56 60 | 46 | 43 | 40 | 37 34

Source: Dudek 2025

As shown in Table 5, project operational sound level would be below the applicable code daytime and nighttime
limits of 55 dBA Lio and 50 dBA Lio, respectively, at each of the noise-sensitive receivers modeled in the Project
vicinity. Operational sound levels would be below daytime and nighttime Lso-1nr ambient sound levels (see Table 3)
and would not result in an increase of more than 10 dB.

Due to the audible prominent tones that were identified for the Proposed operational equipment, the octave band
standards were also applied to the Project. As indicated in Table 5, the octave band limits were also met at all
receptors. Note that the level of tonality is generally reduced at the receiver due to the attenuation of the sound
over distance and masking by broadband background sound.

12995 8
DUDEK N 2025






MEMORANDUM
SUBJECT: BLACKBERRY GROVE BATTERY STORAGE PROJECT ACOUSTIC REPORT

Appendix A

Baseline Sound Measurement Field Data

DUDEK 12995 10

JUNE 2025

































MEMORANDUM
SUBJECT: BLACKBERRY GROVE BATTERY STORAGE PROJECT ACOUSTIC REPORT

Appendix B

Baseline Sound Measurement Photographs
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Blackberry BESS Appendix B
Sample Photographs from Baseline Sound Level Survey

Looking east Looking north

Looking south Looking east

Dudek P#: 12995.32 02/10/25 - Sound Level Meter (SLM) Long-term Survey Position LT2 June 2025





