






































































Noise and Vibration Impact Study 

Wiley Canyon Mixed Use Project 30  ESA / D201900894.00 
Noise and Vibration Impact Study  October 2022 

Factors that influence groundborne vibration and noise include the following: 

• Vibration Source: Vehicle/equipment suspension, wheel types and condition, track/roadway 
surface, track support system, speed, transit structure, and depth of vibration source 

• Vibration Path: Soil type, rock layers, soil layering, depth to water table, and frost depth 

• Vibration Receiver: Foundation type, building construction, and acoustical absorption 

Among the factors listed above, there are significant differences in the vibration characteristics 
when the source is underground compared to at the ground surface. In addition, soil conditions 
are known to have a strong influence on the levels of groundborne vibration. Among the most 
important factors are the stiffness and internal damping of the soil and the depth to bedrock. 

TABLE 12 
 HUMAN RESPONSE TO DIFFERENT LEVELS OF GROUNDBORNE NOISE AND VIBRATION 

Vibration 
Velocity 

Level (VdB) 

Noise Level (dBA) 

Human Response 
Low 

Frequencya 
Mid 

Frequencyb 

65 25 40 Approximate threshold of perception for many humans. Low-frequency sound 
usually inaudible, mid-frequency sound excessive for quiet sleeping areas. 

75 35 50 Approximate dividing line between barely perceptible and distinctly 
perceptible. Many people find transit vibration at this level annoying. Low-
frequency noise acceptable for sleeping areas, mid-frequency noise 
annoying in most quiet occupied areas. 

85 45 60 Vibration acceptable only if there are an infrequent number of events per 
day. Low-frequency noise annoying for sleeping areas, mid-frequency 
noise annoying even for infrequent events with institutional land uses such 
as schools and churches. 

SOURCE: Federal Transit Administration. Table 7-1, Transit Noise and Vibration Impact Assessment (2006). 
NOTES: 
VdB = vibration velocity decibels; dBA = A-weighted decibels 
a Approximate noise level when vibration spectrum peak is near 30 Hz. 
b Approximate noise level when vibration spectrum peak is near 60 Hz. 

 
Experience with groundborne vibration shows that vibration propagation is more efficient in stiff 
clay soils than in loose sandy soils, and shallow rock seems to concentrate the vibration energy 
close to the surface, resulting in groundborne vibration problems at large distance from the 
source. Factors such as layering of the soil and depth to water table can have significant effects on 
the propagation of groundborne vibration. Soft, loose, sandy soils tend to attenuate more vibration 
energy than hard, rocky materials. Vibration propagation through groundwater is more efficient 
than through sandy soils. 

3.1.1 Thresholds of Significance for Vibration 
Federal Transit Administration and California Department of Transportation 
The criteria for environmental impact from groundborne vibration are based on the maximum levels 
for a single event. Table 13 lists the potential vibration damage criteria associated with construction 
activities, as suggested in the Transit Noise and Vibration Impact Assessment (FTA 2006). 
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SOURCE: Open Street Map; ESA, 2019.

Figure 1
Regional Project Location Map

Wiley Canyon (Smiser Ranch) Mixed Use Project
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SOURCE: NearMap; ESA, 2020.

Figure 2
Project Layout Plan

Wiley Canyon (Smiser Ranch) Mixed Use Project
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