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INTRODUCTION

Ostergaard Acoustical Associates (OAA) carried out a variety of tasks in order to assist with analysis

of sound emitted by a proposed data center project located in the Smithfield Gateway
development in Smithfield Township, Monroe County, Pennsylvania. Tasks include a review of
conceptual site plan drawings showing the potential layout and locations of onsite buildings and
equipment, a review of candidate generator and mechanical equipment sound levels, and
modeling of future sound emissions from a typical equipment configuration to the surrounding
areas.

The purpose of this sound study is to identify future site sound emissions from a possible
equipment arrangement for comparison with applicable code limits, and to evaluate the potential
for noise complaints. The goal of this study is to determine the compatibility of this project with
the surrounding area and outline potential mitigation measures to ensure compliance with
applicable noise regulations. Sound emissions from the facility were evaluated against applicable
Smithfield Township, Monroe County, and the State of Pennsylvania noise codes. Sound
produced by a data center primarily comprises sound from chillers and emergency generators.
The project also proposes to include an electrical substation and corresponding infrastructure to
serve the needs of the data center campus.

Note that all acoustical modeling for this professional evaluation relied on analyses in octave
frequency bands. However, in the interest of providing a concise report of findings, results in this
report are provided using the most common metric of environmental sound, the A-weighted sound
level. Full acoustical data in octave bands for all measurements and modeling are available upon
request; these octave band data are consistent with the findings presented within this report.

Tasks for OAA were overseen and carried out by Benjamin C. Mueller, P.E. with assistance from
staff. The representative for Legend Properties, Inc. coordinating the project is James DePetris.

SITE AND VICINITY

The site and vicinity are shown in Figure 1 below with the approximate site property lines outlined
in blue. Figure 1 is based on aerial imagery obtained from Google Earth Pro Software. The site
and much of the surrounding area is in the ED, Economic Development, District. Abutting the
northeast part of the site is Music Center Drive and various single-family residences in the R1, Low
Density Residential, District. To the northwest there are multi-family residences along Mosier
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Dairy Lane in the ED District and single-family residences fronting on Brinleigh Drive in the R1
District. Southwest of the site is a hotel and various medical offices in the ED District, along Route
447 (Independence Road). Lastly, to the southeast is the commercial corridor of Seven Bridge
Road, which hosts retail, restaurants, and a car wash; these receptors are also in the ED District.
About 2,000 feet south of the site is Interstate 80.

The Smithfield Gateway development site currently accommodates a Wawa gas station and
convenience store, and a medical office building. Plans call for two data center buildings and an
electrical substation to be developed interior to the site, near the intersection of Gateway Drive
and Mosier Farm Drive. A part of this project, Mosier Farm Drive will be extended and connected
to Route 447. Two 2-story buildings, nominally about 125,000 ft* in footprint, are proposed in
the center of the site. Building 1 will be west of the Gateway Drive and Mosier Farm Drive
intersection while Building 2 will be north of that intersection. Each building will be about 50 feet
tall. Building 1 will have employee parking on the east side and an equipment yard on the west
side. Building 2 will have parking on the north side and equipment on the south side. The layout
intends to place noisy mechanical equipment away from nearby residences. The equipment yard
for each building will accommodate emergency generators and chillers. All of this equipment will
be on grade. The only rooftop equipment expected are small rooftop units that will serve building
office spaces; these units will be screened from view by a parapet. A 20-foot-tall sound barrier
will surround the chillers. While equipment details are not finalized, an appropriate assumption
estimates that each data center would have 12 rooftop units, 30 chillers, and 24 emergency
generators. A customer electrical substation is proposed in the northwest corner of the site,
comprised of five large power transformers, a control house, and switchgear enclosure; this
electrical equipment produces little sound compared to other proposed equipment but was
included in this study to be thorough.

It is worth noting that the site sees a steep elevation rise from southeast to northwest. As a result,
much of the data center project will require significant grading cuts. This is acoustically favorable
to most northeastern residences as noise sources will be significantly lower in elevation than these
receptors. For example, the eastern portion of Building 2 will be comparable in grade to the
dwelling at 148 Music Center Drive, however the western portion of Building 2 will be about 70
feet lower in elevation than the residence at 161 Music Center Drive. This elevation change
continues as the substation will be about 100 feet lower in elevation than residences along Del Sol
Drive.
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CRITERIA

When developing a site of this type, it is appropriate to consider how sound from the facility will

likely be received, especially by noise-sensitive receptors. Sound produced by steady noise
sources, such as HVAC equipment, should be controlled to not disturb residences during the
nighttime hours. Emergency generators are unique sources that will only operate during an
emergency. Despite this rarity, they should be controlled to not negatively impact the public when
routinely tested. All site sound emissions must comply with applicable regulatory limits.

Local, County, and State noise codes were reviewed. The State of Pennsylvania defers regulation
and enforcement of noise issues to local municipalities. No noise regulations pertaining to site
sound emissions were found under Monroe County ordinances.

The Township of Smithfield Township discusses noise primarily in Chapter 10 Health and Safety,
Part 2: Noises and Nuisances. Section 10-205 provides maximum allowable sound levels for
continuous noise, depending on the receiving property category and time of day. Limits are not
to be equaled or exceeded and apply at or within the real property line of the receiving property.
For a residential property or residential portion of a multi-use property, site sound emissions are
limited to 65 dB(A) during the daytime between 0700 and 2200 hours, and 50 dB(A) during the
nighttime between 2200 and 0700 hours. Sound emissions at commercial receptors are limited
to 65 dB(A) at all hours. Of note is that the above limits apply to both the A-weighting scale and
C-weighting scale. There are also indoor noise limits given that are 10 dB lower than outdoor
limits. Impulsive sounds, which are less than 1 second in duration, must not exceed 80 dB(A); if
an impulsive sound occurs for more than four times in any hour during the night, the continuous
noise limit will apply. Specifically exempt from code limits are noise produced by safety signals,
warning devices, or emergency work. Zoning Section 27-511(22) has specific provisions for data
centers. Section 27-511(22)A.3 requires submission of a noise and vibration study to the Township
for review. Further details are provided under Section 27-511(22)G, which require a preliminary
sound study submitted as part of the conditional use and/or land development process showing
compliance with Township code. An as-built sound study is also required, calling for a post-
construction sound survey to confirm compliance. This provision also requires that the site comply
with Chapter 10, Part 2, discussed above. Additional octave band frequency limits are also
provided under Section 27-511(22)G.2, however these limits use an outdated metric no longer
used by modern sound level meters. Section 27-511(22)K.3 calls for no discernable vibrations
beyond the property line that are perceptible to the human sense.
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A discussion of code provisions is needed. Under Chapter 10, the Township takes a typical
approach to controlling site sound emissions by requiring more stringent nighttime limit than
allowed during the daytime. Provided limits are commonly seen in noise codes used across the
country; OAA finds these limits to be adequate to protect the health, safety and welfare of the
public. The Township noise code applies the same limit for both the A-weighted and C-weighted
sound level. These weightings are dramatically different, can result in different values for the same
octave band spectrum, and are normally not given the same limit. It is unclear if this was the
intention of the Township. OAA has focused on compliance with the A-weighted sound limit as
it is the weighting scale that best mimics the hearing response of people. Emergency generators
are a unique noise source and handled differently in the code. Despite being exempt from code
limits during an actual emergency, per Section 10-207(1)B, it is prudent that this equipment should
meet daytime noise limits during daytime routine testing. Therefore, daytime operations, which
will include a generator testing, should not exceed 65 dB(A) at or within the receptor’s property
line. During the night, chiller and HVAC operation should not exceed 50 dB(A).

As stated above, regulatory limits apply “at or within the property line” of the receptor. This
language is commonly used in noise ordinances but can seem contradictory. The use of the word
“or” allows for professional judgement to apply and enforce noise code limits at the location of
the affected person. This is seen as a location where recreation, repose, and conversation may
reasonably occur. In other words, it is most appropriate to evaluate site sound where a complaint
might originate, such as at upper-story window elevations or at locations 5 feet above grade within
landscaped and/or hardscaped residential property areas (e.g., decks, pools, patios, etc.). It is of
less use to evaluate site sound emissions in inaccessible wooded areas or vantage points where an
affected person would not typically be. The overall goal of the noise code is to protect the health,
safety, and welfare of the public.

MODELING OF SOUND EMISSIONS

Acoustical modelling software, specifically CadnaA, was used to create and analyze site sound
emissions. The model takes into account relevant parameters between the noise source and
receptor positions of interest to predict how sound will propagate. In addition to distance
attenuation, the model accounts for the effects of terrain, various types of ground cover, shielding
by structures, and reflections from buildings. On-site topography was provided by the project
team; offsite elevation information was obtained from ArcGIS software. Elevation contour lines
are in the model but were hidden to clearly see sound emission contours. Model results show
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only the sound emissions of the site, which are directly comparable to the project noise goal;
ambient sound is not included in the model. In the model, buildings are white, and the site
property line is outlined in blue. Note that north is pointing up in all figures, and the scale of each
model is in feet.

Input into the acoustical model was based on the following information using parameters ensuring
a conservative analysis:

O Thirty chillers are associated with each data center building. Chillers were based on a
Trane model ACR air-cooled screw chiller which provides nominally 450 tons of cooling
capacity. Chillers were modelled with low noise fans operating at 825 rpm and each
producing a maximum sound power level of 104 dB(A) based on manufacturer’s sound
data. Chillers were modeled at a height of six feet above grade and are represented by a
green “+” symbol.

O A 20-foot-tall acoustical screen is proposed around all chillers and is shown in light blue.
The barrier is assumed to have nominal sound attenuation on the barrier side facing the

equipment to minimize any build-up of noise.

O Twenty-four emergency generators are shown for each building. The basis of design for
each emergency generator is a 2.5 MW Cummins diesel generator placed in an acoustical
enclosure designed to reduce generator sound levels to a maximum of 85 dB(A) at a
distance of 23 feet from the unit. Each generator is shown using pink “+” symbols and
modeled at a height of 12 feet above grade. Generators can be stacked as needed
depending on available space.

O Twelve 25-ton rooftop units are shown for each building. Units are shown in the corners
of each building over anticipated office areas. Each unit is modeled with a sound power
level of 93 dB(A) at a height of 4 feet above the roof.

The acoustical model shows the results graphically as colored A-weighted sound level contours in
1 dB increments and tabulates the summed A-weighted sound levels at six nearby residential
receptors. Receptors A through F are modelled at a height of 15 feet above grade to typify an
upper story receptor. Sound level contours are calculated at ear height, 5 feet above grade.
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Three acoustical models were developed to show the modeled worst-case A-weighted sound level
emissions for the proposed project. Figure 2 shows expected worst-case daytime and nighttime
sound emissions from the project with only chillers operating. Figure 3 shows resulting daytime
sound emissions during periodic testing of emergency generators; the model conservatively shows
the testing of 25% of all generations simultaneously. Finally, Figure 4 shows an emergency
condition with all chillers and all emergency generators running.

Results from the typical daytime and nighttime operation model shown in Figure 2 show that the
more stringent nighttime project noise goal of 50 dB(A) is met at all residential receptors. Figure
3 provides resulting sound emissions when emergency generators are tested, showing a
conservative number of generators being tested simultaneously. This analysis is conservative as
generators are usually periodically tested individually or in small groups. Sound emissions from
this operating condition comply with the daytime noise code limit of 65 dB(A) by margins of 6 dB
or more. Results in Figure 4 show what emissions might look like during an actual emergency
when all units are operating at the same time. Although this condition is exempt from code limits,
there is compliance with applicable daytime noise code limits at residential receptors.

It is noted that some model results are at the noise code limit whereas the code requires that site
sound emissions should not “equal or exceed” limits. As the design is not yet finalize, this sound
study is considered conceptual in nature with the directive to illustrate that a project of this caliber
and nature, has the ability to fully comply with applicable noise regulations. The deviation of 1
dB is not a concern during this conceptual phase of the project and will be resolved as the design
progresses.

The final design of the project will ensure that the site will fully meet daytime and nighttime project
criteria for nearby receptors. In doing so, the project will not introduce a negative acoustical
impact on the surrounding area and minimize the potential for noise complaints.
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Figure 2 — Model of future data center campus sound emissions during a typical daytime or nighttime period. Colored contours

are A-weighted sound emissions 5 feet above grade. All Receptors are 15 feet above grade.
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Figure 3 — Model of future data center campus sound emissions during the daytime with 25% of all generators being tested
simultaneously. Colored contours are A-weighted sound emissions 5 feet above grade. All Receptors are 15 feet
above grade.
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Figure 4 — Model of future data center campus sound emissions during an emergency. Colored contours are A-weighted sound
emissions 5 feet above grade. All Receptors are 15 feet above grade.
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CONCLUSION

Plans call for the construction of a new data center project within the Smithfield Gateway

development in Smithfield Township, Monroe County, Pennsylvania. The project and much of
the surrounding area is in the ED District, which is mixed in nature. Southwest and southeast of
the project are commercial uses whereas to the northeast and northwest there are residential
receptors. Somewhat central to the site, two data center buildings are proposed. The layout is
configured to have equipment yards facing away from northeastern residences. An electric
substation is also proposed in the northwest corner of the site. This project is comprised of various
noise sources including HVAC equipment, chillers, emergency generators, and smaller noise
sources associated with the electrical substation. The Township noise code prescribes specific
noise limits for residential and commercial receptors. There were no County or State noise
regulations that applied. OAA developed a conceptual data center equipment arrangement with
associated mitigation that would comply with the Township noise code.

Although the equipment specifics of the project are currently not finalized, OAA developed a
conservative acoustical model of a potential data center equipment arrangement to determine the
compatibility of this project with the area. Analyses show that during daytime data center
operations, which may include periodic generator testing, that site sound emissions will meet
daytime project noise goals at all residential receptors. During the nighttime period, with only
chillers operating, site sound emissions were shown to meet the intent of all nighttime project
noise goals at all receptors. An acoustical model also showed resulting sound emissions for an
emergency scenario should all generators operate at the same time. These results were based on
a modest degree of mitigation measures discussed in this report.

All equipment will be isolated using current standards and as a result, no perceptible vibration is
expected to be detectable at any off-site vantage point. All proposed equipment is separated from
off-site receptors by several hundred feet of earth, which provides ample isolation from any
vibrating equipment and associated concrete slabs. The project will fully comply with Township
vibration regulations resulting in no perceptual vibration detected off site.

Overall, the site layout and anticipated mitigation measures represent good acoustical planning,
and this project can be designed to be compatible with the surrounding area. Implementation of
an equipment arrangement and mitigation strategy aligned with what is discussed in this report
will allow the project to comply with the Township noise regulations. As the project progresses
into detailed design, this sound study can be updated based on final equipment selections to
ensure that project goals are met. Given the above, the findings in this report support and
conclude that this data center project will not create any adverse sound impacts to the area.



