
 

  

 

 
 

 

 

Stonewall Farm Colorado Acoustic Analysis 

May 13, 2019 

This report summarizes acoustic measurements of actual Stonewall Farm 2018 Weddings and 

Makes Recommendations for Additional Mitigations 

Data and Reporting: Michael and Keenan Verzuh, Acoustic Consultant Bill Holliday, P.E. 
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Stonewall Farm Acoustic Analysis 

 
Sound level at a 

distance from source 

is calculated as 

follows:  
  

L2 is sound level measured 

(dBA) at a distant location, 

r2 

L1 is sound level measured 

(dBA) close to source, r1  

Therefore  

L2 = L1 - |20 * Log r1/r2| 

Example:  

L1 = 76 dBA 

r1 = 10 ft 

r2 = 300 ft 

L2 (Sound at radius r2) = 

46.5 dBA 

 

 

 

Methodology 
This report considers sound generated from outdoor wedding 

receptions at Stonewall Farm. It uses site sound data taken during 

three separate events (one by LC Health), site topography, 

landscape, structure locations, a data analysis and it recommends 

appropriate mitigation actions. The overhead image below captures 

the landscape and comments on topology. The basic sound 

reduction is calculated per the accepted relationships to the right. 

Dampening mitigations of the home and earth landscape are a 

reduction of 6dB.  
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Measurements and Data Analysis 

 
Sound measurements were captured during three different wedding events on consecutive 

weekends late fall of 2018. The data included measurements taken at the sound system 

source (speaker), baseline measurement at 10 ft. These measurements provide a basis for 

overall projected sound reduction levels as a function of distance from the source. Refer to 

table 1 (Measurement Summary) below. The data includes Calculated sound levels using 

levels measured at r1 = baseline threshold of 76 dbA @ 10 ft. The levels at the 10/06/2018 event 

were measured by Larimer County Health. County Maximum levels are 55 dBA (7am to 7pm) 

and 50 dBA (7pm to 7am). The measurements indicate mitigation is appropriate as levels at 

8:53 pm were measured at 55 dBA which is 5 dBA above the requirement. During the events 

the directional speaker was situated facing the west. Even though the tent has walls 

insufficient sound attenuation due to speaker location was realized. It was also noted that 

announcer sound levels were not limited. Music levels and announcements or audience 

cheering can combine at certain frequencies to increase overall levels. During music playing, 

the bass portion of a song (below 100 Hz) can significantly add to overall sound levels and 

must be controlled.  Based on sound level -- of 76 dBA 10 ft from the speaker -- levels 

measured at property boundaries can be maintained below county requirements. In this 

situation it is clear there is insufficient attenuation of music levels, and the combination of 

crowd clapping with music levels during the 10/06/2018 wedding, measurements exceeded 

the LCR threshold (50 dBA 7 pm to 7 am).  

 

It was noted that traffic noise, in particular multiple motorcycles, generated high sound levels 

and in one case the levels exceeded 81 dBA.  Also of note directional speakers were used for 

music and announcement and these were directed at the west, north-west side of the 

property. This direction is in the closest proximity to neighbors and does not take advantage of 

directional speaker’s rearward sound attenuation (decrease) and natural sound dampening 

of the adjacent hills, tree barriers and Verzuh home. 

 

Based on this data and the event configuration a reduction of 6 dBA will be appropriate to 

maintain levels below County Threshold. And Can be easily accomplished by bass reduction 

and the southwest positioning of speakers.



      

Stonewall Farm Colorado Acoustic Analysis  

3 

 

 
Table 1 Stonewall Farm Event Measured Acoustic Levels 
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Findings and Mitigation Activities 
 

Based on sound measurement data taken during multiple events, including Larimer County 

Health measurements and sound attenuation calculations additional mitigations are 

appropriate. These mitigations should reduce the levels at CR23 and all critical measurement 

points. Expectation is levels will be reduced by 6dBA at minimum (but likely more) which will 

keep event below county thresholds.  

 

The first most important mitigation is to better position the directional speakers. Refer to 2018 

layout drawing and it is clear the location and direction of the sound system speakers is not 

optimal, pointing at the west – northwest. The change is to position the speakers as shown in 

the second drawing (Recommended Adjustments to Mitigate Sound Levels). With the speakers 

positioned in this manner an estimated 6-10dBA attenuation at west points can be realized. 

This will come from using the natural directional nature of the speakers and dampening from 

the house, earth berm with ever green trees, and overhead hill directly to the south.  

 

The second mitigation will be to insure sound levels as measured 10 ft from speakers are at no 

more than 76 dBA. This must be done for both music and announcements separately and then 

combined. 

 

The third mitigation is the music base levels (below 100 hz) should be reduced. This is typically 

accomplished by adjusting that portion of the spectrum below ¼ settings. Lastly levels should 

be monitored during the event at the 10 feet baseline measurement position to insure they 

stay in check. 
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