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Executive Summary

The purpose of this technical memorandum is to summarize the evaluated noise levels associated
with the typical mechanical operational equipment expected to be located at the proposed Allentown
Data Center site in the Township of South Whitehall, Lehigh County, PA. The proposed data center
project site is located less than a mile northwest of Fullerton, less than a mile southeast of Orefield,
approximately 1 mile west of Hokendauqua, approximately 1.5 miles southwest of Egypt, and
approximately 2 miles north of Allentown. The site is located south of Orefield Road (SR-4003), west
of Mauch Chunk Road (SR-1017), and east of North Cedar Crest Boulevard (SR-1019) with
residential streets surrounding the project area. The proposed data center site will be located on land
zoned as Industrial and is currently undeveloped with commercial land uses to the northwest and
north, a school to the west, and residential land uses surrounding the project area. Additionally,
Norfolk Southemn (NS) railroad tracks and rail yard are located just south of the site. The location of
the proposed Allentown Data Center site is shown in Figure 1.

Analysis Findings
e The proposed data center project will be located on undeveloped land with commercial land

uses to the northwest and north, a school to the west, and residential land uses surrounding the
project area. Additionally, NS railroad tracks and rail yard are located just south of the site. The
Township of South Whitehall establishes a maximum permissible noise level of 57 dB(A) at the
project property boundary when adjacent to residential, commercial, or institutional land uses. It
should be noted that emergency operations are anticipated to be exempt from the Township of
South Whitehall data center noise ordinance. The 24-hour average ambient noise levels at the
proposed site ranged from approximately 51 to 52 dB(A) and the maximum hourly noise levels
ranged from approximately 54 dB(A) to 62 dB(A). The land uses around the site were observed
to be currently receiving noise contributions from nearby roadways and operations from
surrounding commercial land uses. The primary sources of typical mechanical operational noise
at the Allentown Data Center site are anticipated to be the ventilation/chiller units at each data
center building and the transformers at the proposed substation. Unmitigated hourly equivalent
operational noise levels at the project property boundary adjacent to residential, commercial, or
institutional land uses are estimated to be near or below approximately 60 dB(A) during typical
mechanical operations, when only chillers and substations are in use. Hourly equivalent
operational noise levels when chillers and substations are in use are anticipated to exceed the
maximum permissible noise level established by the Township of South Whitehall; therefore,
additional noise abatement for the rooftop chillers is recommended.
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Figure 1: Site Location and Vicinity
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Characteristics of Noise

Noise is generally defined as unwanted sound. It is emitted from many natural and man-made
sources. Sound pressure levels are usually measured and expressed in decibels (dB). The decibel
scale is logarithmic and expresses the ratio of the sound pressure unit being measured to a standard
reference level. Most sounds occurring in the environment do not consist of a single frequency, but
rather a broad band of differing frequencies. The intensities of each frequency add together to
generate sound. Because the human ear does not respond to all frequencies equally, the method
commonly used to quantify environmental noise consists of evaluating all of the frequencies of a
sound according to a weighting system. It has been found that the A-weighted decibel [dB(A)] filter on
a sound level meter, which includes circuits to differentially measure selected audible frequencies,
best approximates the frequency response of the human ear.

The degree of disturbance from exposure to unwanted sound — noise — depends upon three factors:

1. The amount, nature, and duration of the intruding noise
2. The relationship between the intruding noise and the existing sound environment; and
3. The situation in which the disturbing noise is heard

In considering the first of these factors, it is important to note that individuals have varying sensitivity
to noise. Loud noises bother some people more than other people, and some individuals become
increasingly upset if an unwanted noise persists. The time patterns and durations of noise(s) also
affect perception as to whether or not it is offensive. For example, noises that occur during nighttime
(sleeping) hours are typically considered to be more offensive than the same noises in the daytime.

With regard to the second factor, individuals tend to judge the annoyance of an unwanted noise in
terms of its relationship to noise from other sources (background noise). A car horn blowing at night
when background noise levels are low would generally be more objectionable than one blowing in the
afternoon when background noise levels are typically higher. The response to noise stimulus is
analogous to the response to turning on an interior light. During the daytime an illuminated bulb
simply adds to the ambient light, but when eyes are conditioned to the dark of night, a suddenly
illuminated bulb can be temporarily blinding.

The third factor — situational noise — is related to the interference of noise with activities of individuals.
In a 60 dB(A) environment such as is commonly found in a large business office, normal conversation
would be possible, while sleep might be difficult. Loud noises may easily interrupt activities that
require a quiet setting for greater mental concentration or rest; however, the same loud noises may
not interrupt activities requiring less mental focus or tranquility.

As shown in Figure 2, most individuals are exposed to fairly high noise levels from many sources on
a regular basis. To perceive sounds of greatly varying pressure levels, human hearing has a non-
linear sensitivity to sound pressure exposure. Doubling the sound pressure results in a three decibel
change in the noise level; however, variations of three decibels [3 dB(A)] or less are commonly
considered “barely perceptible” to normal human hearing. A five decibel [5 dB(A)] change is more
readily noticeable. A ten-fold increase in the sound pressure level correlates to a 10 decibel [10
dB(A)] noise level increase; however, it is judged by most people as only sounding “twice as loud”.
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Figure 2: Common Noise Levels
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Over time, individuals tend to accept the noises that intrude into their lives on a regular basis.
However, exposure to prolonged and/or extremely loud noise(s) can prevent use of exterior and
interior spaces and has been theorized to pose health risks.
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Project Description

The proposed Allentown Data Center site will be developed on approximately 399 acres of land in the
Township of South Whitehall, Lehigh County, PA. The site will consist of four (4) approximately
478,470 square-foot and two (2) approximately 366,950 square-foot data center buildings. Each
approximately 478,470 square-foot data center building is anticipated to have approximately sixty-four
(64) emergency generators in the generator yards adjacent to the building and approximately one
hundred ninety-two (192) rooftop chillers. Each approximately 366,950 square-foot data center
building is anticipated to have approximately forty-eight (48) emergency generators in the generator
yards adjacent to the building and approximately one hundred forty-four (144) rooftop chillers.
Additionally, three (3) substations are proposed directly west of Building 6. It should be noted that
each data center building is anticipated to have 6-foot-tall rooftop screening walls.

Local Regulations

The Allentown Data Center site is located in the Township of South Whitehall, Lehigh County, PA.
Part Il, Chapter 350, Section 350-33 of the Township of South Whitehall Code of Ordinances states
that “average continuous noise generated by a Data Center under the PIRT (Planned Innovation,
Research, and Technology) during normal operations shall be limited to maximum levels at the
property line in accordance with the following table:”

Maximum Continuous Noise Levels at Property Line*

Facing Residential/lCommercial/lnstitutional Uses Facing Industrial Uses

57 dB 67 dB

* Measured as the average dB over a 24-hour period

It should be noted that this section also states that “these restrictions shall not apply to Intermittent
Noise or Impulsive Noise from either routine maintenance or emergency situations”; therefore,
emergency generator noise levels are anticipated to be exempt from these noise level limits.

Existing Noise Contributions

The combination of various commercial noise sources, as well as the traffic noise from nearby
roadways, are anticipated to contribute to the existing noise levels throughout the entire day at the
residences surrounding the proposed site.

The predominant sources of noise in the vicinity of the proposed data center were observed to be
traffic along Orefield Road (SR-4003), Mauch Chunk Road (SR-1017), North Cedar Crest Boulevard
(SR-1019), and other rural roadways. Other sources of noise included ambient environmental noise,
which includes wind, birds chirping, insects, etc. Commercial land uses and a school are located
around the proposed site. Additionally, the NS railroad tracks and rail yard located south of the
proposed site are anticipated to experience three (3) rail pass-by events during daytime hours and
one (1) rail pass-by event during nighttime hours per data from the Federal Railroad Administration
(FRA) Rail Crossing Inventory.
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To assess existing noise conditions near the proposed Allentown Data Center site, two (2) long-term
noise measurements were collected for 24-hour durations from May 19, 2025, to May 20, 2025. Two
(2) Norsonic Nor140 Type | Integrating Meters were set up in the vicinity of the proposed site: one
near the northern portion of the proposed site, approximately 315 feet southeast of the residence at
2946 Orefield Road and the other near the southern portion of the project site, approximately 1,100
feet east of Parkland High School. Long-term noise measurement hourly Leq values obtained in the
field ranged between approximately 38 dB(A) and 62 dB(A). It should be noted that approximately two
hours of data at LT1 were not recorded due to equipment malfunction. A summary of the long-term
noise field data is shown in Table 1.

Table 1: Long-term Noise Measurement Data

Average Average Maximum

Measurement Daytime Nighttime Hourly

Location Description i Leq Noise Leq Noise | Leq Noise
Level Level Level
[dB(A)] [dB(A)] [dB(A)]

Near the northern portion of the 11:00 PM
proposed site, approximately (05/19) —
LT | 7315 feet southeast of 2046 11:00 PM °16 532 462 619
Orefield Road (05/20)
Near the southern portion of the 11:00 PM
proposed site, approximately (05/19) —
LT2 1,100 feet east of Parkland High 11:00 PM 506 5038 50.3 53.5
School (05/20)

The measurements were taken using the A-weighted scale and are reported in decibels [dB(A)]. Data
collected by the noise meters included time, average noise level (Leq), maximum noise level (Lmax),
and instantaneous peak noise level (Lpk) for each interval. Hourly average noise levels (Leq(h)) were
derived from the Leq values. The existing noise measurements were collected under meteorologically
acceptable conditions and were conducted based on the acceptable collection of existing noise level
readings. The locations of the monitoring sites are shown in Figure 3, and pictures of the field
monitoring setups are shown in Table 2.
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Figure 3: Measurement Site Location
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Noise Analysis

Typical mechanical operational sound levels from the proposed Allentown Data Center site were
evaluated using SoundPLAN. This program computes predicted sound levels at noise-sensitive areas
through a series of adjustments to reference sound levels. SoundPLAN also accounts for topography,
groundcover type, and intervening structures. Sound levels generated from chillers and emergency
generators are anticipated to be the main sources of sound from the proposed data center buildings;
however, noise emissions from emergency generators were not considered in this analysis, as they
are anticipated to be exempt from the applicable noise level limits. Only noise emissions from typical
mechanical operations were modeled in this analysis.

It should also be noted that noise from surrounding roadways was not included in this analysis,
although Orefield Road (SR-4003), Mauch Chunk Road (SR-1017), North Cedar Crest Boulevard
(SR-1019), and other nearby roadways as well as surrounding commercial land uses and are
anticipated to contribute to the ambient noise environment throughout the entire day.

Chillers

Chiller equipment can generate steady, unvarying sound that may create issues when located near
noise-sensitive areas. Based information provided for the site layout, it was assumed that one
hundred forty-four (144) to one hundred ninety-two (192) chillers would be located on the roof of each
data center building, totaling one thousand fifty-six (1,056) chillers. A reference sound power level of
100 dB(A) was used for the chillers, based on noise emission data for the Daikin AWV026B chiller
model. This value reflects operation at 88.9% load. While the specific location and type of chiller
equipment may change with the final layout, if chiller equipment with similar noise emissions to the
Daikin AWV026B chiller at 88.9% load is used, sound levels at the nearest noise-sensitive receptors
are expected to remain consistent with this analysis

Sound generated by the chillers is expected to be partially mitigated by providing sufficient offsets
between the chillers and surrounding noise-sensitive land uses as well as by the positioning of the
data center buildings and the presence of rooftop screening walls, which are anticipated to shield and
disperse some of the sound emitted by the chillers.

Substation/Transformers

Substations and their associated transformers can also generate steady, unvarying noise that may
create issues when located near noise-sensitive uses. It was assumed that the three (3) substations
would be located directly west of Building 6. Based on typical substation noise emission levels, a
reference sound level for a transformer of 75 dB(A) at 1 meter was used.

Noise generated from the substations is not anticipated to significantly contribute to the operational
project noise and is expected to be kept under the noise limits by the distance provided to noise-
sensitive receptors.

Results
The SoundPLAN-predicted maximum unmitigated equivalent operational sound levels during typical
mechanical operations, when only chillers and the substation are operating, are anticipated to remain
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near or below approximately 60 dB(A) at the project property boundary adjacent to residential,
commercial, or institutional land uses.

Since the estimated maximum hourly equivalent operational noise levels at the closest noise-
sensitive uses around the site are anticipated to exceed the 57 dB(A) noise level limit established by
the Township of South Whitehall, additional noise mitigation measures should be considered for the
rooftop chillers at each data center building.

The anticipated operational noise contours for the chillers and substations in operation are shown in
Figure 4.

Figure 4: Anticipated Operational Noise Contours with Chillers and Substation
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Noise Abatement Measures

Passive noise abatement measures are effective because they absorb sound energy, extend the
source-to-receptor sound transmission path, or both. Sound absorption is a function of abatement
medium (e.g. earth berms absorb more sound energy than noise walls of the same height because
earth berms are more massive). The source-to-receptor path is extended by placement of an
obstacle, such as an earth berm or concrete wall, that sufficiently blocks the transmission of sound
waves that travel from the source to the receptor.

Sound barriers are primarily constructed as earth berms or solid-mass walls adjacent to sources of
noise that are in proximity to noise-sensitive land use(s). To be effective, a sound barrier must be
long enough and tall enough to shield potentially impacted areas. Generally, the noise barrier length
must be eight times the distance from the barrier to the receptor. For example, if a receptor is 200
feet from the noise source, an effective barrier would be approximately 1,600 feet long — with the
noise-sensitive land use in the horizontal center.

Since predicted operational noise levels from chiller and substation operations are anticipated to
exceed the noise level limit established by the Township of South Whitehall at the project property
boundary adjacent to residential, commercial, or institutional land uses, noise abatement measures
were evaluated to reduce these levels to approximately 57 dB(A) or lower.

Increasing the heights of the rooftop screening walls on Data Center Building #1 and Data Center
Building #4 to approximately 24 feet in height is anticipated to reduce the on-site operational noise
levels by up to approximately 5 dB(A) at the project property boundary. As a result of these mitigation
measures, SoundPLAN-predicted maximum equivalent typical mechanical operational noise levels—
based on chiller and substation operations alone—are expected to remain near or below
approximately 57 dB(A) at the project property boundary adjacent to residential, commercial, or
institutional land uses.

It should be noted that alternative noise mitigation measures, including reducing chiller load, utilizing
quieter chiller equipment, or utilizing specific sound dampening measures on each chiller unit should
be considered to reduce anticipated operational noise levels to be near or below the established
reference noise level goal of 57 dB(A).

The anticipated noise contours for the typical mechanical operational scenario involving only chillers
and substations, including the additional modeled sound abatement measures, are illustrated in
Figure 5.
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Figure 5: Anticipated Operational Noise Contours with Chillers and Substations and
Additional Abatement
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Conclusions

The proposed data center site is located south of Orefield Road (SR-4003), west of Mauch Chunk
Road (SR-1017), and east of North Cedar Crest Boulevard (SR-1019) with residential streets
surrounding the project area. The proposed data center site will be located on land zoned as
Industrial and is currently undeveloped with commercial land uses to the northwest and north, a
school to the west, and residential land uses surrounding the project area. Additionally, Norfolk
Southern (NS) railroad tracks and rail yard are located just south of the site.

The Township of South Whitehall establishes a maximum permissible noise level of 57 dB(A) at the
project property boundary when adjacent to residential, commercial, or institutional land uses. It
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should be noted that emergency operations are anticipated to be exempt from the Township of South
Whitehall data center noise ordinance; therefore, noise from emergency operations was not
considered in this analysis. The 24-hour average ambient noise levels at the proposed site ranged
from approximately 51 to 52 dB(A) and the maximum hourly noise levels ranged from approximately
54 dB(A) to 62 dB(A).

After modeling and analyzing the anticipated operational noise levels using SoundPLAN, it was
determined that maximum equivalent sound levels are expected to remain near or below
approximately 60 dB(A) at the project property boundary adjacent to residential, commercial, or
institutional land uses during typical mechanical operations, when chillers and substations are
operational.

The predicted operational noise levels from chillers and substations are expected to exceed the noise
level limit established by the Township of South Whitehall. To address this, increasing the height of
the proposed rooftop screening walls, to approximately 24 feet in height at Data Center Buildings #1
and #4, is recommended. With these additional noise abatement measures in place, operational
noise levels from the chillers and substations are anticipated to be reduced by up to 5 dB(A), bringing
sound levels to near or below approximately 57 dB(A) at the project property boundary adjacent to
residential, commercial, or institutional land uses.

Lastly, the site plan and operational equipment may change as the design of the project progresses.
Alternative mitigation measures, such as reducing chiller load, utilizing quieter chiller equipment, or
utilizing specific sound dampening measures on each chiller unit may need to be considered in future
analyses.
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