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Subject:   Ann Arbor Public Schools (AAPS) – Thurston Elementary School 

 Ambient Sound Level Measurement and Shell Design - REVISED 
 
 
Dear Lindsay, 
 
Soundscape Engineering has measured the pre-construction ambient sound level at the site of the future 
Thurston Elementary School in Ann Arbor.  The results of the measurements and the predicted interior 
levels from exterior sound are presented in this report.   
 
 
Project Background 
 
A new elementary school will be built north of the existing Thurston Elementary School at 2300 Prairie 
Street in Ann Arbor.  The Ann Arbor Public Schools has set a project goal to achieve Collaborative for 
High-Performance Schools (CHPS) verified leader certification.  The acoustics prerequisites must be met 
at a minimum, and best practices should be applied where practical per direction by Ann Arbor Public 
Schools. 
 
The new school is cited on the property as shown in Figure 1.  Georgetown Boulevard is a main road to 
the east and is approximately 460 feet from the nearest classrooms, which are highlighted in orange in  
Figure 2.  Plymouth Road is 1500 feet to the south.  A less busy side road, Prairie Street, is approximately 
200 feet west of the nearest classroom.  These classrooms are the basis for the exterior-to-interior building 
shell analysis and recommendations. 
 
 
Acoustics Terminology 
 
A glossary of acoustical terminology is provided in Appendix A in case you wish to refer to it while 
reading the report. 
 
 

mailto:Lindsay.Woods@Stantec.com


Thurston Elementary – Ambient Measurement and Shell Design REVISED February 24, 2024 
SE No. 2165.1 Page 2 of 9 

 Soundscape Engineering 
3711 N. Ravenswood Ave., Ste. 104  •  Chicago, IL  60613  •  (312) 436-0032 

729 W. Ann Arbor Trl., Ste. 150  •  Plymouth, MI  48170  •  (734) 418-8663 
  www.SoundscapeEngineering.com 

 

 
Figure 1- Thurston Site Plan 

 
Figure 2- Level 1 Floor Plan Showing Core Learning Studios Closest to Busiest Road in Orange 
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Instrumentation 
 
An NTi Audio model XL2-TA acoustic analyzer with model MC230 microphone and model MA220 
preamp was used for all measurements.  This system is Class 1 Type Approved, meeting the requirements 
of IEC 61672 and ANSI S1.4.  This equipment has been calibrated within the past two years to a 
reference traceable to the National Institute of Standards and Technology (NIST) by the equipment 
manufacturer or a laboratory in the business of providing calibration services.  The sensitivity of the 
sound level meter was checked using a handheld sound level calibrator conforming to the Class 1 
requirements of IEC 60942 and ANSI S1.40 both before and after the measurements. 
 
 
Acoustic Criteria  
 
The CHPS prerequisite for interior sound level from exterior noise is listed in Section EQ P15.0.2 
Background Noise Requirements of the 2020 US-CHPS Criteria 2.0 document as follows: 
 

In Core Learning Spaces and in spaces designated as ICWS and SER, the total background noise from 
the combination of building HVAC systems and exterior noise shall not exceed 40 dBA. 
 

• The metric for HVAC and exterior noise shall be the Equivalent Sound Level (Leq). 
• For exterior noise sources, the maximum hourly Leq during instructional hours shall be used. 

 
 
Measurement Procedure and Results 
 
Soundscape Engineering visited Thurston Elementary to install a sound level meter on the evening of 
November 3, 2023.  The measurement equipment was on site for approximately 90 hours to capture the 
existing ambient exterior sound level data for an entire school day on November 4 to determine the 
maximum hourly Leq during instructional hours.   
 
The balance of the measurement was used to assess the neighborhood ambient levels to estimate the 
audibility of radiated sound from the rooftop mechanical equipment.  A separate report presents this 
environmental sound propagation analysis. 
 
The meter was installed in a secure location at the property line as shown in Figure 3 at the blue pin.  
Figure 4 shows the microphone on a tripod as installed on site and a wide view of the vegetation near the 
property line where the equipment was placed.  
 
The raw measurement results for the school day on November 4 are provided in Appendix B.   
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Figure 3- Meter Installation Location 

 

       
Figure 4- Installed Meter Placement 
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The closest core learning space will be located approximately 460 ft from Georgetown Boulevard, which 
is approximately 330 ft further than the onsite measurement location.  With the increased distance from 
the road, we calculated an 11 dB reduction of Georgetown Boulevard traffic noise at the façade.  
However, we only used a 5 dB reduction since sounds from other sources, such as Prairie Street, could 
start to influence the background sound level.  This is a conservative approach.   
 
Figure 5 presents the A-weighted energy averaged sound level (LAeq) during school hours with the 5 dB 
reduction for distance attenuation between the measurement location and future building facade.  The 
loudest record hours occurred between 11 AM to noon and 2-3 PM at a sound level of 51 dBA.  The latter 
was chosen as the basis of design. 
 

 
Figure 5- Adjusted Measurement of Overall LAeq by Hour at the New School Façade 

 
 
Building Shell Analysis 
 
The following finishes were determined from the 100% CD Exterior Finish Legend: 
 

- Glazed Brick 
- High Pressure Laminate 
- Wood Composite 
- Metal Panel 
- Brick 

 
We calculated the composite sound transmission class (STCc) of the façade of the learning studio nearest 
to Georgetown Boulevard.  It consists of high pressure laminate and 1” IGU windows.   
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The predicted interior sound level in both the first and second-floor learning studios due to exterior 
sources is 25 dBA.  The interior HVAC level in the classroom is 37 dBA.  With the sound from the 
exterior being more than 10 dB below the HVAC contribution, the exterior sound energy will not increase 
the interior building sound levels.  Refer to Appendix A for logarithmic addition information.  Therefore, 
the building shell design complies with the CHPS standard for interior background noise levels and no 
upgrades are needed. 
 
 
Final Note 
 
Please note that our recommendations and comments are exclusive to acoustics.  We cannot comment on 
such things as local codes, life-safety requirements, or any other non-acoustic issues.  Our 
recommendations should be reviewed by an appropriate design professional for code compliance and 
constructability before they are implemented. 
 
This concludes our measurement and recommendations report.  We will be happy to elaborate on 
anything contained within this report. 
 
 
Sincerely, 

Soundscape Engineering 
Per: 

 
Mandy Kachur, PE, INCE.Bd.Cert. 
Principal Consultant 
mkachur@SoundscapeEngineering.com 
direct: (734) 494-0322 

 
Kenadie Barringer, Consultant 
BSE 
kbarringer@SoundscapeEngineering.com  
direct: (734) 796-7098 

 
 
 
 

Anna Catton, Consultant 
MSAE 
acatton@SoundscapeEngineering.com 
direct: (616) 414-1405 
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Appendix A: Acoustics Terminology 
 
Sound level is measured in units called decibels (abbreviated dB).  Decibels are logarithmic rather than 
linear quantities and thus a doubling of the sound level does not translate to a mathematical doubling of 
decibels.  Also, the human ear does not interpret a doubling of sound energy (two sources instead of one) 
as a doubling of loudness.  The logarithmic nature of dB and the human subjective perception of relative 
sound levels result in the following approximate rules for judging increases in sound.  
 

• 3 dB sound level increase or decrease - just noticeable  
(the addition of one identical sound source to an existing source) 

• 5 dB sound level increase or decrease - clearly perceptible and is often considered significant  
(the addition of two identical sound sources to an existing source) 

• 10 dB sound level increase or decrease - perceived as twice as loud/half as loud  
(the addition of nine identical sound sources to an existing source) 

 
These perceived changes in the sound level are mostly independent of the absolute sound level.  That is, a 
35 dB sound will be perceived as twice as loud as a 25 dB sound, and a 60 dB sound will be perceived as 
twice as loud as a 50 dB sound. 
 
Audible sound occurs over a wide frequency range, from low pitched sounds at approximately 20 hertz 
(Hz) to high pitched sounds at 20,000 Hz.  These frequencies are commonly grouped into octave bands or 
1/3 octave bands.  Building mechanical systems generally produce noise in the 63 Hz to 1000 Hz octave 
bands, with the lower frequency noise generated by large fans.  Human speech is predominantly 
contained in the 250 Hz to 2000 Hz octave bands. 
 
A-weighted sound level - Humans do not hear equally well at all frequencies.  We are especially poor  
at hearing low frequency sound and are best at hearing sound in the frequency range of speech.   
A microphone does not have these same characteristics.  Therefore, when sound is being measured to 
determine how well people will be able to hear it, a “weighting” or microphone-to-human correction 
factor is applied to the sound level measured using a microphone.  The most common weighting is the 
“A-weighting”, and the resulting sound level is expressed in A-weighted decibels (dBA).  This weighting 
reduces the low frequency energy contribution to the overall sound level, slightly increases the 
contribution at the dominant frequencies of speech, and slightly reduces the contribution at high 
frequencies.  
 
Equivalent Sound Level (Leq) is essentially the average sound level in an environment.  However, the 
Leq is a logarithmic average over a period of time and not a simple arithmetic average which means that 
louder sounds have more influence on the level.  Leq can be measured for any time period.  It is typically 
measured for the time increments of 10 minutes, 15 minutes, 1 hour, or 24 hours.  Steady sounds, such as 
fan or pump noise, can be accurately measured for much shorter periods of time, such as 30 to 60 seconds 
if the equipment is the dominant sound.  An A-weighted equivalent sound level is sometimes designated 
as LAeq though the unit dBA after the decibel level also indicates an A-weighted level. 
 
The ambient or background sound level often refers to the indoor or outdoor sound level without the 
sound source of interest but with other sounds that contribute to the level.  For example, if the sound level 
of an outdoor condensing unit is being assessed, the extraneous sound of traffic and other mechanical 
equipment should also be measured to determine if it affects the measurement of the condensing unit.  
Indoor background/ambient sound often originates with the air ventilation system.  If the background 
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sound does interfere with the measurement of the sound of interest, then most of the time a correction 
factor can be applied. 
 
Sound Transmission Class (STC) is a single number rating of the amount of sound blocked by a 
material or assembly (a window glazing unit, door, wall, floor-ceiling assembly).  This metric is measured 
in a laboratory under ideal conditions.  STC is a single number reduction calculated from the measured 
one-third octave band spectrum.  This metric is mathematically normalized and can be compared other 
partitions or test data.  STC is most appropriately used to assess the ability of a material or partition to 
block sound in the frequency range of speech.  The original sound transmission test reports should be 
consulted when the sound source contains low frequencies, such as music or mechanical noise.  A higher 
number indicates better sound isolating performance.   
 
Composite Sound Transmission Class (STCc) is the combined sound transmission class rating of all 
elements in a partition.  The rating is often controlled by the weakest element of the partition, though its 
influence is dependent on the relative size of the weak element.  For example, a window in a concrete 
block wall will reduce the STCc rating.  Another example is an undercut in a door.  A higher number 
indicates better sound isolating performance. 
 
Decibel addition is not on an arithmetic basis but on a logarithmic basis.  This means that the level 
produced from two sound sources of 60 dBA is 63 dBA and not 120 dBA.  While acoustics consultants 
use the mathematical formulas for this calculation, this table provides a shorthand method of estimation.  
To add up a spectrum of multiple bands, the logarithmic process must be repeated multiple times.  

 
When two dB values 

differ by… 
…add the following dB to the 

higher value. 
0 or 1 3 
2 or 3 2 
4 to 9 1 

10 or more 0 
 

Examples: 
 43 dB + 44 dB = 47 dB (difference between numbers is 1, so add 3 to the highest value) 
 43 dB + 48 dB = 49 dB (difference between numbers is 5, so add 1 to the highest value) 
 43 dB + 53 dB = 53 dB (difference between numbers is 10 dB, so add 0 to the highest value) 
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Appendix B: Measurement Data Compilation and Distance Correction 
 
Wind gusts on 11/3/2023 most of the time exceeded 12 mph, which exceeds the national standard for 
outdoor measurements.  Consequently, the actual ambient level may be quieter than the reported values.  
Some sounds occurred very close to the microphone, such as birds and dog barking.  They were excluded 
so that they did not aberrantly affect the overall levels.   
 
The distance correction was calculated by the following calculation.  Only a part of the credit was taken 
to compensate for the addition of other potential sound sources at the location where the classroom will 
be.   
 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 = 20 log
(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐺𝑒𝑜𝑟𝑔𝑒𝑡𝑜𝑤𝑛 𝐵𝑙𝑣𝑑 𝑎𝑛𝑑 𝑚𝑖𝑐𝑟𝑜𝑝ℎ𝑜𝑛𝑒)
(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐺𝑒𝑜𝑟𝑔𝑒𝑡𝑜𝑤𝑛 𝐵𝑙𝑣𝑑 𝑎𝑛𝑑 𝑐𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚)  

 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 = 20 log
(130 𝑓𝑡)
(460 𝑓𝑡) 

 
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 = −11 𝑑𝐵 

 
 

 
Table 1- One Hour Leq 

 
* Duration may be shorter than one hour due to elimination of extraneous sound. 

 

Date and Hour
Time

Duration of
Calculation*

Measured
LAeq (dBA)

Distance
Correction

Corrected
Level at Facade

LAeq (dBA)
11/3/23 7:00 1:00:00 54 5 49
11/3/23 8:00 1:00:00 54 5 49
11/3/23 9:00 1:00:00 53 5 48

11/3/23 10:00 1:00:00 55 5 50
11/3/23 11:00 0:38:00 56 5 51
11/3/23 12:00 0:23:20 54 5 49
11/3/23 13:00 0:38:18 53 5 48
11/3/23 14:00 0:59:34 56 5 51
11/3/23 15:00 1:00:00 54 5 49

* Duration may be shorter than one hour due to elimination of 
   playground sound and other school related sound.
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