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Tucson AT&T Cell Tower - Noise Study (SS 13018)

At your request, Noise Expert evaluated the noise radiating from the proposed cellular service
tower located at 3201 E Presidio Road, Tucson, Arizona to nearby residences. This letter
summarizes our noise measurements, predictions and results.
For the benefit of the reader, an Acoustic Terminology section is provided in Section 6.0.

1.0

Executive Summary

An AT&T cellular service tower is proposed to be installed at the back of the property located at
3201 E Presidio Road, 375 feet north of Presidio Road. The noise radiating from the proposed
operation is from air conditioning units. Existing noise levels were measured to be between 52
and 70 dBA at residences in the vicinity of the site. The predicted noise levels from the cell
tower were between 18 and 19 dBA at the same residences. The predicted noise levels are below
the City of Tucson’s noise limit (70 dBA daytime, 62 dBA nighttime). Hence, no additional
noise mitigation is required.
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2.0

Operation

The proposed cellular service tower site is located on a small lot that is just owned by St. Frances
Cabrini Church, as shown in Figure 1.
The proposed installation consists of a 65 foot Monopalm cell tower and a proposed equipment
compound. The primary noise source is the cooling system for the cabinets. The cooling fans
can operate any time cooling the equipment is required.
Based on noise data from the equipment manufacturer (Alcatel-Lucedent), the sound power level
of the two air conditioning units is 65 dBA.

3.0

Applicable Noise Regulations/Standards

The AT&T cell tower site is located in the city of Tucson, county of Pima and state of Arizona.
Pima County and the State of Arizona do not have specific regulations related to noise radiating
from commercial facilities.
The Tucson City Code (Section 16-31(a)) limits noise radiating to residential property to a 70
dBA during daytime hours (7am-10pm) and 62 dBA during nighttime hours (10pm-7am).

4.0 Sound Level Measurements
Sound level measurements were made on April 4, 2013 between 5 PM and 7:30 PM.
Measurements were made at three different locations in the vicinity of the proposed AT&T
monopalm cell tower site, as shown in Figure 1.
Noise levels were measured using one Larson Davis 820 sound level meter, which meets the
American National Standard Institute (ANSI) requirements for Type 1 sound level meters. The
detector of the meter was set for "slow" response. The microphone was located approximately
five feet above the ground. The sound level meter was calibrated prior to and immediately after
the noise measurement.
Location 1 – 3202 E Presidio Road. Located approximately 400 feet south of the proposed
operation. There is a church parking lot between the proposed equipment and the nearest
residences to the south.
Location 2 – 3231 E. Presidio Road unit #402. Located approximately 410 feet east of the
proposed equipment. There is a parking lot and picnic area west of the residents.
Location 3 – 3202 E. Fort Lowell Road (Deerfield Village Apartments). Located approximately
370 feet north of the proposed equipment. There is a 5 foot block wall between the proposed
equipment and the nearest residences to the north.
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The noise measurement results are presented in Table 1 below.
Table 1
Background Sound Level Measurements Near the proposed Roman Cabrini Church
AT&T Cell Tower
Location
Location 1 – 202 East Presidio Road
Location 2 – 3231 East Presidio Road #402
Location 3 – 3202 E. Fort Lowell Road

Time
5:00 PM – 5:30 PM
5:45 PM – 6:15 PM
6:30 PM – 7:00 PM

Measured Leq Noise
Levels (dBA)
58
52
70

During the measurement period, it was partly cloudy and the temperature was 87°F. The relative
humidity was approximately 20% and the wind was calm (<3 mph from the northwest). The
primary noise source was traffic on E Fort Lowell Road.

Location 1

5.0

Location 2

Location 3

Noise Predictions

Established acoustical formulas for outdoor sound propagation (Handbook of Acoustical
Measurements and Noise Control, Third Edition, Cyril M. Harris, 1991) were used to predict the
noise levels that will radiate from the cooling units.
Reference noise levels were based on levels provided by the manufacturer. Table 2 presents the
predicted noise levels from the proposed cell tower and equipment.
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Table 2
Predicted Sound Levels from the AT&T Telecom Operation

Location

Measured Noise
Levels (dBA)

Location 1 – 202 East Presidio Road
Location 2 – 3231 East Presidio Road #402
Location 3 – 3202 E. Fort Lowell Road
City of Tucson Noise Limit

57
52
70

Predicted Noise Levels
from the Proposed
Equipment (dBA)
18
18
19
62

The predicted noise levels are well below the City of Tucson noise limits and below the existing
noise levels. No additional noise mitigation is required.

6.0

Acoustic Terminology

Sound Pressure Level
Sound, or noise, is the term given to variations in air pressure that are capable of being detected
by the human ear. Small fluctuations in atmospheric pressure (sound pressure) constitute the
physical property measured with a sound pressure level meter. Because the human ear can detect
variations in atmospheric pressure over such a large range of magnitudes, sound pressure is
expressed on a logarithmic scale in units called decibels (dB). Noise is defined as “unwanted”
sound.
Technically, sound pressure level (SPL) is defined as:
SPL = 20 log (P/Pref) dB
where P is the sound pressure fluctuation (above or below atmospheric pressure) and Pref is the
reference pressure, 20 µPa, which is approximately the lowest sound pressure that can be
detected by the human ear.
The sound pressure level that results from a combination of noise sources is not the arithmetic
sum of the individual sound sources, but rather the logarithmic sum. For example, two sound
levels of 50 dB produce a combined sound level of 53 dB, not 100 dB. Two sound levels of 40
and 50 dB produce a combined level of 50.4 dB.
Human sensitivity to changes in sound pressure level is highly individualized. Sensitivity to
sound depends on frequency content, background noise, time of occurrence, duration, and
psychological factors such as emotions and expectations. However, in general, a change of 1 or
2 dB in the level of sound is difficult for most people to detect. A 3 dB change is commonly
taken as the smallest perceptible change and a 6 dB change corresponds to a noticeable change in
loudness. A 10 dB increase or decrease in sound level corresponds to an approximate doubling
or halving of loudness, respectively.
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A-Weighted Sound Level
Studies have shown conclusively that at equal sound pressure levels, people are generally more
sensitive to certain higher frequency sounds (such as made by speech, horns, and whistles) than
most lower frequency sounds (such as made by motors and engines)1 at the same level. To
address this preferential response to frequency, the A-weighted scale was developed. The Aweighted scale adjusts the sound level in each frequency band in much the same manner that the
human auditory system does. Thus the A-weighted sound level (read as "dBA") becomes a
single number that defines the level of a sound and has some correlation with the sensitivity of
the human ear to that sound. Different sounds with the same A-weighted sound level are
perceived as being equally loud. The A-weighted noise level is commonly used today in
environmental noise analysis and in noise regulations. Typical values of the A-weighted sound
level of various noise sources are shown in Table 3.
Equivalent Sound Level
The Equivalent Sound Level (Leq) is a type of average which represents the steady level that,
integrated over a time period, would produce the same energy as the actual signal. The actual
instantaneous noise levels typically fluctuate above and below the measured Leq during the
measurement period. The A-weighted Leq is a common index for measuring environmental
noise.

1

D.W. Robinson and R.S. Dadson, “A Re-Determination of the Equal-Loudness Relations for Pure Tones,”
British Journal of Applied Physics, vol. 7, pp. 166 - 181, 1956. (Adopted by the International Standards
Organization as Recommendation R-226).
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Table 3
Common Sound Levels in dBA

Common Outdoor Sounds
Auto horn at 10’

Sound Pressure
Level (dBA)

Common Indoor Sounds

Subjective
Evaluation

100

Printing plant

Deafening

90

Auditorium during
applause

Very Loud

Jackhammer at 50’
Gas lawn mower at 4’
Pneumatic drill at 50’

Food blender at 3’
Concrete mixer at 50’

80

Vacuum cleaner at 5’

Jet flyover at 5000’
Large dog barking at 50’

Telephone ringing at 8’

70

Electric shaver at 1’

60

Normal conversation at 3’

50

Office noise

Loud

Large transformer at 50’
Automobile at 55 mph at
150’
Urban residential
Small town residence

Moderate
40

Soft stereo music in
residence
Library

30
Rustling leaves
Quiet rural nighttime

Average bedroom at night

Faint

Soft whisper at 3’
20

Broadcast and recording
studio

10

Human breathing

0

Threshold of hearing (audibility)

Very Faint

