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TECHNICAL MEMORANDUM

To: Jet Brite Services, Inc.
590 Kildeer Drive
Bolingbrook, IL 604400

From: Clay Shipley, P.E.
Veenstra & Kimm, Inc.

Date: January 13, 2023

Subject:  Noise Study
Jet Brite Car Wash Development
IL 59 and 83rd Street
Naperville, IL

Introduction

Veenstra & Kimm, Inc. (V&K) prepared a noise study for the subject car wash development. This
development will provide a single car wash tunnel with three pay stations, queuing lanes, and vehicle
prep, vacuum, and employee parking stalls.

The site is located on the NE quadrant of IL 59 and 83rd Street and is currently vacant. Nearby land uses
include commercial on the SE and SW quadrants, a vacant portion of Calvary Christian School on the NW
quadrant. Land uses immediately adjacent to the site on the same quadrant of IL 59 and 83rd Street
include one commercial parcel to the north and six single family residential parcels to the east.

The purpose of this study is to evaluate potential noise impacts from the proposed car wash development
on adjacent properties. An aerial location of the proposed site is provided as Exhibit 1 and the car wash
development site plan is provided as Exhibit 2.

Noise Criteria

Title 6, Chapter 14 of the City of Naperville’s Code of Ordinances (Ord. 01-68, 4-4-2001) details prevailing
performance standards for noise levels in all zoning districts. The decibels generated from a land use
shall not exceed the exterior noise thresholds set forth in Table 1 as measured at the property line of the
parcel from which the noise is generated. Decibel readings are a measure of relative loudness and are
measured on a logarithmic scale. A-weighted decibels (dBA) are used for this noise measurement, which
is a frequency-based adjustment to the decibel level that more closely reflects the absorption of noise by
the human ear. To illustrate this, common sound levels for everyday noise are shown in Figure 1.

Table 1: Exterior Noise Thresholds

7:00 am to 7:00 pm 7:00 pm to 7:00 am
Residential 55 dB(A) 50 dB(A)
Commercial 62 dB(A) 55 dB(A)
Light industrial 70 dB(A) 70 dB(A)
Industrial 80 dB(A) 80 dB(A)
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Figure 1: Common sound levels dB(A) scale
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Noise Sources and Levels

Noise levels generated by car wash developments are primarily due to the equipment noise from within
the car wash tunnel and central vacuum systems. Equipment noise emanating from the tunnel openings
spread in all directions, diminishing in intensity with distance and by tunnel entrance/exit wall shielding.
Industrial blowers are used at the exit of the car wash tunnel and are the most significant source of noise
on site. Blower equipment sound levels can measure as much as 90 dB(A) from ten feet away.

Exhibit 3 illustrates sound propagation from the car wash blowers located at the exit tunnel. When directly
facing the tunnel, the anticipated sound levels will reduce to 79 dB(A) from 50 feet away. Sound levels
from the car wash exit will be reduced when facing the tunnel exit, for example, at 90-degrees or 45-
degrees due to the intervening building structure. Note that a rapid roll door will be located at the tunnel
exit. This will help to reduce noise when vehicles are not exiting the tunnel.

The car wash tunnel entrance is also considered a significant source of noise. However, as there are no
blowers at the entrance, noise levels are typically significantly less when compared to the tunnel exit.
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The site will have a total of 39 vacuum stalls powered by seven Industravac Series E central vacuuming
turbines that control the motor and separator systems. Provided as Exhibit 4 are manufacturer details for
the central vacuuming turbines, which account for the largest and controlling source of noise from the
vacuuming systems. The manufacturer specifications list the average sound level at 84 dB(A) at 3 feet
away. The hoses located at individual vacuum stalls do not account for a significant source of noise. Two
vacuum turbines will be located on the inside of each “vac enclosure” shown in Exhibit 2.

Noise Modeling

To estimate the potential noise levels from the proposed car wash, the Noise Mapping (Sound Level
Modeling) tool developed by MAS Environmental Ltd was utilized. This web-based tool incorporates point
sources of noise, barriers, and buildings to accurately model predicted sound levels. The model develops
noise contours from point sources and is capable of estimating sound levels at specific receiver points.

The model is in accordance with ISO 9613, the international standard that describes a method for
calculating the attenuation of sound during propagation outdoors in order to predict the levels of
environmental noise at a distance from a variety of sources. The method predicts the equivalent
continuous A-weighted sound pressure level (as described in ISO 1996) under meteorological conditions.
The Noise Mapping tool also adjusts for overlapping sources of noise at one time and how noise reflects
off of hard surfaces such as walls and buildings.

Point source noise generators were added to the model to represent the sound generated from the car
wash tunnel exit, car wash tunnel entrance, and the two central vacuuming systems located outdoors in
the parking lot. A point source measuring 96 dB(A) (8-ft above ground) was placed at the immediate exit
of the car wash tunnel to represent the noise from drying blowers and other equipment. The model could
not incorporate reduced noise levels from the rapid roll door, so the model assumes the worst-case
conditions with the door remaining in the open position. An additional point source measuring 79 dB(A)
(8-ft above ground) was added to represent equipment noise from the car wash tunnel entrance. This
noise level was estimated based on previous noise analyses of other similar type car wash facilities. Four
separate point sources measuring 84 dB(A) (4-ft above ground) were added to represent the outdoor
central vacuuming turbines. Two vacuum turbines will be located on the inside of each “vac enclosure”
shown in Exhibit 2.

Buildings and barriers located on the property were incorporated into the model to measure how sound
would be reflected and blocked as it propagates to the property line and onto adjacent properties. The
proposed car wash tunnel structure was also incorporated into the model. Barriers added to the model
are identified in the noise contour maps included as Exhibit 5. Several maps are included to provide
clarity on various point source, barrier, and receiver notes. Noise contours are the same on all maps.

To measure the noise effects on surrounding properties, individual receiver points were added to
measure resulting noise levels. These receivers were placed at sensitive receptor locations such as
residential and commercial properties in the vicinity and at property lines around the site at critical
locations. Sound levels are estimated near entrances to buildings or areas of outdoor use. Each sensitive
receptor location (point) can be seen in Exhibit 5 and include the properties identified in Table 2.

Table 2: Noise Model Sensitive Receptors

Receptor Address ‘ Land Use

Green State Credit Union 1903 Springbrook Square Drive Commercial
Oxford Bank 2920 831 Street Commercial

US Bank Branch 4455 Montgomery Road Commercial
Keep It Clean 95301 IL Route 59 Commercial
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Receptor Address ‘ Land Use
Single family home 9S310 Aero Drive Residential
Single family home 95324 Aero Drive Residential
Single family home 98336 Aero Drive Residential
Single family home 98350 Aero Drive Residential
Single family home 98362 Aero Drive Residential
Single family home 9S374 Aero Drive Residential

Findings
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The noise contour map attached as Exhibit 5 illustrates results from the noise model. The noise contours
shown on the exhibit are at 5 dB(A) intervals ranging from 30 dB(A) to 80+ dB(A). The decibel level
contours illustrate how noise propagates from each of the major noise sources located on the car wash
development. Sound energy spreads with distance, resulting in reduced sound levels with increased
distance. In general, sound sources reduce by approximately 6 dB(A) with every doubling of distance over
a hard surface. Table 3 and Table 4 list the A-weighted decibel levels measured at each of the sensitive
receptor locations near the proposed development and at car was property lines around the site at critical

locations, respectively.

Table 3: Noise Model Results at Sensitive Receptors

Address

Land Use

Receptor

Noise Level dB(A)

Green State Credit Union 1903 Springbrook Square Drive Commercial 31.8
Oxford Bank 2920 83 Street Commercial 33.7

US Bank Branch 4455 Montgomery Road Commercial 32.6
Keep It Clean 95301 IL Route 59 Commercial 35.3
Single family home 95310 Aero Drive Residential 34.9
Single family home 95324 Aero Drive Residential 36.8
Single family home 95336 Aero Drive Residential 37.8
Single family home 95350 Aero Drive Residential 37.0
Single family home 95362 Aero Drive Residential 38.2
Single family home 9S374 Aero Drive Residential 36.6

Table 4: Noise Model Results at Property Lines, Critical Locations

Property Line Location ‘ Noise Level dB(A)

Property Line Location Noise Level dB(A)

BUILDING RELATIONSHIPS

Northwest 51.8 Southcentral-2 35.1
Northcentral 394 Southcentral-3 34.7
Northeast 453 Southwest 38.0
East-1 33.7 West-1 51.1
East-2 35.1 West-2 52.6
Southeast 371
Southcentral-1 344
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Conclusion

The primary source of noise from the proposed development will be the car wash tunnel exit. The other
sources of noise include the tunnel entrance and central vacuum systems. Given the orientation of the
car wash tunnel and the location of the tunnel exit to IL 59 and 831 Street, the fact that the vacuum
turbines are enclosed, and the distance from point source noise generators to sensitive receptors and
property lines - exterior noise thresholds will not be exceeded in the worst-case scenario as a result of
the proposed development.

End Tech Memo
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Exhibit 1 - Aerial Site Location

Nolse Study - Jet Brite Car Wash Development, IL 59 and 834 Street, Naperville
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Exhibit 2 - Car Wash Site Plan

Nolse Study - Jet Brite Car Wash Development, IL 59 and 834 Street, Naperville
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Exhibit 3 - Blower Sound lllustration

Nolse Study - Jet Brite Car Wash Development, IL 59 and 834 Street, Naperville
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Exhibit 4 - Vacuum Turbine Details

Nolse Study - Jet Brite Car Wash Development, IL 59 and 834 Street, Naperville



Product Features

Vacuum Producer

Multistage centrifugal

Standard overhung direct drive

Bottom exhaust with silencer (Patent No. 4,874,410)
Average sound level from 84 dBA at 3 feet

Factory performance tested

Motor

10, 15, 20 or 25 HP, 3500 rpm
200-230/460 or 575 volt, three phase, 60 Hz
TEFC

Bearing life: 100,000 hours (L-10)

Separator

Tubular bag separator, shaker type: 30" diameter
Multiple-inverted filter bags: Quantity 12

Filter bag area: 56.5 sq. ft

Filter bag material: cotton sateen (P/N BVA90051)

Industravac® Series E Vacuum Producer and Separator components

interconnected with piping. (Note: Components ship in (3) pieces.) Filter bag diameter: 6" (Cat. No. 6445-N)
Internal manual bag shaker
Number of Operators Large, hinged inspection door (accepts padlock)
Catalog Numbers of Motor Removaple debris receptacle, capacity: 2.6 cu. ft.
il Operators* HP (small hinged access door accepts padlock)
SE410-C 4 10 Avgralge flltrapon efficiency: 99.9% at 3 microns
SEA15-C 6 15 Axial inlets with target plate:
primary inlet — 5" tubing with sleeve
SE420-C 8 20 secondary inlet —inlet valve
SE510-C 3 10 (P/N VLV90083) for 1'/2" diameter hose
SE515-C o 15 Interconnecting kit (P/N KI090021): (2) 90° mitered
SE520-C 7 20 elbows (P/N ELT90689) and (3) rubber sleeve/clamp kits
SE525-C 8 25 (P/N KAC90062)
SE615-C 4 15 Available Options
SE620-C 5 20 Explosion-proof and premium efficiency motors
SE625-C / 25 NEMA 4, 7 and 9 starter enclosures
Performance based on 70 °F inlet temperature at sea level. Grounded filter bags
*Based on 100 SCFM/Operator with 11/2" diameter x 15 feet hose. Other filter bag materials
Inlet valve (P/N VLV90100) for 2" diameter hose
Materials of Construction Island adapter kit (P/N PLT90023)
Casing, separator, base: ASTM A1011 hot-rolled steel Bottom discharge conversion adapter to change to 6" tube
Impellers: 5052-H34 aluminum horizontal on motor end (P/N KAC90267)

Removable debris receptacle: High density polyethylene

e Shaft: AISI-1045 hot-rolled bar steel
e Finish: Epoxy primer with Spencer blue urethane topcoat
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Exhibit 5 - Noise Contour Map

Nolse Study - Jet Brite Car Wash Development, IL 59 and 834 Street, Naperville
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