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cannot be combined using standard arithmetic equations. (2)  Instead, they must be 
logarithmically added using the following base equation: 

SPLTotal = 10log10[10SPL1/10 + 10SPL2/10 + … 10SPLn/10] 

Where “SPL1,” “SPL2,” etc. are equal to the sound pressure levels being combined, or in this case, 
the Project-operational and existing ambient noise levels.  The difference between the combined 
Project and ambient noise levels describes the Project noise level increases to the existing 
ambient noise environment.  Noise levels that would be experienced at receiver locations when 
Project-source noise is added to the daytime and nighttime ambient conditions are presented on 
Tables 9-5 and 9-6, respectively.  As indicated on Tables 9-5, the Project will generate a daytime 
operational noise level increases ranging from 0.0 to 1.2 dBA Leq at the nearest receiver locations.  
Table 9-6 shows that the Project will generate a nighttime operational noise level increases 
ranging from 0.0 to 1.3 dBA Leq at the nearest receiver locations.  Project-related operational 
noise level increases will satisfy the operational noise level increase significance criteria 
presented in Table 4-1, and, therefore, the increases at the sensitive receiver locations will be 
less than significant. 

TABLE 9-5:  DAYTIME PROJECT OPERATIONAL NOISE LEVEL INCREASES 

Receiver 
Location1 

Total Project 
Operational  
Noise Level2 

Measurement 
Location3 

Reference 
Ambient 

Noise Levels4 

Combined 
Project 

and 
Ambient5 

Project 
Increase6 

Increase 
Criteria7 

Increase  
Criteria 

Exceeded? 

R1 38.9 L1 48.1 48.6 0.5 5.0 No 

R2 38.4 L2 61.7 61.7 0.0 5.0 No 

R3 39.7 L3 47.8 48.4 0.6 5.0 No 

R4 42.8 L3 47.8 49.0 1.2 5.0 No 

R5 41.2 L4 53.6 53.8 0.2 5.0 No 

R6 44.7 L5 51.6 52.4 0.8 5.0 No 
1 See Exhibit 8-A for the receiver locations. 
2 Total Project daytime operational noise levels as shown on Table 9-2. 
3 Reference noise level measurement locations as shown on Exhibit 5-A. 
4 Observed daytime ambient noise levels as shown on Table 5-1. 
5 Represents the combined ambient conditions plus the Project activities. 
6 The noise level increase expected with the addition of the proposed Project activities. 
7 Significance increase criteria as shown on Table 4-1. 
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TABLE 9-6:  NIGHTTIME OPERATIONAL NOISE LEVEL INCREASES 

Receiver 
Location1 

Total Project 
Operational  
Noise Level2 

Measurement 
Location3 

Reference 
Ambient 

Noise Levels4 

Combined 
Project 

and 
Ambient5 

Project 
Increase6 

Increase 
Criteria7 

Increase  
Criteria 

Exceeded? 

R1 38.9 L1 49.8 50.1 0.3 5.0 No 

R2 38.3 L2 59.9 59.9 0.0 5.0 No 

R3 39.7 L3 47.2 47.9 0.7 5.0 No 

R4 42.8 L3 47.2 48.5 1.3 5.0 No 

R5 41.2 L4 54.2 54.4 0.2 5.0 No 

R6 44.7 L5 53.8 54.3 0.5 5.0 No 
1 See Exhibit 8-A for the receiver locations. 
2 Total Project nighttime operational noise levels as shown on Table 9-3. 
3 Reference noise level measurement locations as shown on Exhibit 5-A. 
4 Observed nighttime ambient noise levels as shown on Table 5-1. 
5 Represents the combined ambient conditions plus the Project activities. 
6 The noise level increase expected with the addition of the proposed Project activities. 
7 Significance increase criteria as shown on Table 4-1. 
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10 CONSTRUCTION ANALYSIS  

This section analyzes potential impacts resulting from the short-term construction activities 
associated with the development of the Project.  Exhibit 10-A shows the construction activity 
boundaries in relation to the nearest sensitive receiver locations previously described in Section 
6.  Section 9.215.060(C) of the City’s Development Code indicates that private construction 
projects, located within one-quarter of a mile from an occupied residence, are considered 
exempt from the Development Code noise standards if they occur within the permitted hours of 
6:30 a.m. and 7:00 p.m., with no activity allowed on Sundays and nationally recognized holidays 
(11).  In addition, since neither the City of Menifee General Plan or Development Code establish 
numeric maximum acceptable construction source noise levels at potentially affected receivers 
for CEQA analysis purposes.  Therefore, a numerical construction threshold based on Federal 
Transit Administration (FTA) Transit Noise and Vibration Impact Assessment Manual is used for 
analysis of daytime construction impacts.  The FTA considers a daytime exterior construction 
noise level of 80 dBA Leq as a reasonable threshold for noise sensitive residential land use. (8 p. 
179). 

10.1 CONSTRUCTION NOISE LEVELS 

The FTA Transit Noise and Vibration Impact Assessment Manual recognizes that construction 
projects are accomplished in several different stages and outlines the procedures for assessing 
noise impacts during construction.  Each stage has a specific equipment mix, depending on the 
work to be completed during that stage.  As a result of the equipment mix, each stage has its own 
noise characteristics; some stages have higher continuous noise levels than others, and some 
have higher impact noise levels than others.  The Project construction activities are expected to 
occur in the following stages: 

• Site Preparation 

• Grading 

• Building Construction 

• Paving 

• Architectural Coating 

10.2 CONSTRUCTION REFERENCE NOISE LEVELS 

To describe construction noise activities, this construction noise analysis was prepared using 
reference construction equipment noise levels from the Federal Highway Administration (FHWA) 
published the Roadway Construction Noise Model (RCNM), which includes a national database 
of construction equipment reference noise emission levels. (23)  The RCNM equipment database, 
provides a comprehensive list of the noise generating characteristics for specific types of 
construction equipment.  In addition, the database provides an acoustical usage factor to 
estimate the fraction of time each piece of construction equipment is operating at full power 
(i.e., its loudest condition) during a construction operation. 



Ethanac and Barnett Warehouse Noise and Vibration Analysis 

14775-03 Noise Study 

48 

EXHIBIT 10-A:  CONSTRUCTION NOISE SOURCE LOCATIONS 
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10.3 CONSTRUCTION NOISE ANALYSIS 

Using the reference construction equipment noise levels and the CadnaA noise prediction model, 
calculations of the Project construction noise level impacts at the nearby sensitive receiver 
locations were completed.  Consistent with FTA guidance for general construction noise 
assessment, Table 10-1 presents the combined noise levels for the loudest construction 
equipment, assuming they operate at the same time.  As shown on Table 10-2, the construction 
noise levels are expected to range from 42.0 to 52.9 dBA Leq at the nearby receiver locations.  
Appendix 10.1 includes the detailed CadnaA construction noise model inputs. 

TABLE 10-1:  CONSTRUCTION REFERENCE NOISE LEVELS 

Construction 
Stage 

Reference  
Construction Activity 

Reference Noise 
Level @ 50 Feet 

(dBA Leq)1 

Combined 
Noise Level 
(dBA Leq)2 

Combined Sound  
Power Level  

(PWL)3 

Site 
Preparation 

Crawler Tractors 78 

80 112 Hauling Trucks 72 

Rubber Tired Dozers 75 

Grading 

Graders 81 

83 115 Excavators 77 

Compactors 76 

Building 
Construction 

Cranes 73 

81 113 Tractors 80 

Welders 70 

Paving 

Pavers 74 

83 115 Paving Equipment 82 

Rollers 73 

Architectural 
Coating 

Cranes 73 

77 109 Air Compressors 74 

Generator Sets 70 
1 FHWA Roadway Construction Noise Model (RCNM). 
2 Represents the combined noise level for all equipment assuming they operate at the same time consistent with FTA Transit Noise and 
Vibration Impact Assessment guidance. 
3 Sound power level represents the total amount of acoustical energy (noise level) produced by a sound source independent of distance or 
surroundings.  Sound power levels calibrated using the CadnaA noise model at the reference distance to the noise source. 
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TABLE 10-2:  CONSTRUCTION EQUIPMENT NOISE LEVEL SUMMARY 

Receiver 
Location1 

Construction Noise Levels (dBA Leq) 

Site 
Preparation 

Grading 
Building 

Construction 
Paving 

Architectural 
Coating 

Highest 
Levels2 

R1 48.1 51.1 49.1 51.1 45.1 51.1 

R2 45.0 48.0 46.0 48.0 42.0 48.0 

R3 47.0 50.0 48.0 50.0 44.0 50.0 

R4 49.9 52.9 50.9 52.9 46.9 52.9 

R5 48.2 51.2 49.2 51.2 45.2 51.2 

R6 49.7 52.7 50.7 52.7 46.7 52.7 
1 Noise receiver locations are shown on Exhibit 10-A. 
2 Construction noise level calculations based on distance from the construction activity, which is measured from the 
Project site boundary to the nearest receiver locations.  CadnaA construction noise model inputs are included in 
Appendix 10.1. 

10.4 CONSTRUCTION NOISE LEVEL COMPLIANCE 

To evaluate whether the Project will generate potentially significant short-term noise levels at 
nearest receiver locations, a construction-related daytime noise level threshold of 80 dBA Leq is 
used as a reasonable threshold to assess the daytime construction noise level impacts.  The 
construction noise analysis shows that the nearest receiver locations will not exceed the 
reasonable daytime 80 dBA Leq significance threshold during Project construction activities as 
shown on Table 8-3.  Therefore, the noise impacts due to Project construction noise are 
considered less than significant at all receiver locations. 

TABLE 10-3:  CONSTRUCTION NOISE LEVEL COMPLIANCE 

Receiver 
Location1 

Construction Noise Levels (dBA Leq) 

Highest Construction 
Noise Levels2 

Threshold3 
Threshold 

Exceeded?4 

R1 51.1 80 No 

R2 48.0 80 No 

R3 50.0 80 No 

R4 52.9 80 No 

R5 51.2 80 No 

R6 52.7 80 No 
1 Noise receiver locations are shown on Exhibit 10-A. 
2 Highest construction noise level calculations based on distance from the construction noise source activity to 
the nearest receiver locations as shown on Table 10-2.  
3 Construction noise level thresholds as shown on Table 4-1. 
4 Do the estimated Project construction noise levels exceed the construction noise level threshold? 
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10.5 NIGHTTIME CONCRETE POUR NOISE ANALYSIS 

It is our understanding that nighttime concrete pouring activities may occur as a part of Project 
building construction activities.  Nighttime concrete pouring activities are often used to support 
reduced concrete mixer truck transit times and lower air temperatures than during the daytime 
hours and are generally limited to the actual building pad area as shown on Exhibit 10-B.  Since 
the nighttime concrete pours will take place outside the permitted City of Menifee Development 
Code, Section 9.215.060(C) of the City of Menifee Development Code indicates that construction 
activity is restricted to the hours within 6:30 a.m. and 7:00 p.m. with no activity allowed on 
Sundays and nationally recognized holidays.  The Project Applicant will be required to obtain 
authorization for nighttime work from the City of Menifee.  Any nighttime construction noise 
activities shall satisfy the noise limits outlined in Table 4-1. 

10.5.1 NIGHTTIME CONCRETE POUR REFERENCE NOISE LEVEL MEASUREMENTS 

To estimate the noise levels due to nighttime concrete pour activities, sample reference noise 
level measurements were taken during a nighttime concrete pour at a construction site.  Urban 
Crossroads, Inc. collected short-term nighttime concrete pour reference noise level 
measurements during the noise-sensitive nighttime hours between 1:00 a.m. to 2:00 a.m. at 
27334 San Bernardino Avenue in the City of Redlands.  The reference noise levels describe the 
expected concrete pour noise sources that may include concrete mixer truck movements and 
pouring activities, concrete paving equipment, rear mounted concrete mixer truck backup 
alarms, engine idling, air brakes, generators, and workers communicating/whistling.   

To describe the nighttime concrete pour noise levels associated with the construction of the 
Ethanac and Barnett Warehouse, this analysis relies on reference sound pressure level of 67.7 
dBA Leq at 50 feet representing a sound power level of 100.3 dBA Lw.  While the Project noise 
levels will depend on the actual duration of activities and specific equipment fleet in use at the 
time of construction, the reference sound power level of 100.3 dBA Lw is used to describe the 
expected Project nighttime concrete pour noise activities. 
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EXHIBIT 10-B:  NIGHTTIME CONCRETE POUR NOISE SOURCE AND RECEIVER LOCATIONS 
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10.5.2 NIGHTTIME CONCRETE POUR NOISE LEVEL COMPLIANCE 

As shown on Table 10-4, the noise levels associated with the nighttime concrete pour activities 
are estimated to range from 34.8 to 39.5 dBA Leq and will satisfy the City of Menifee stationary-
source nighttime exterior hourly average Leq residential noise level threshold at all the receiver 
locations.  Based on the results of this analysis, all nearest noise receiver locations will experience 
less than significant impacts due to the Project related nighttime concrete pour activities.  
Appendix 10.2 includes the CadnaA nighttime concrete pour noise model inputs. 

TABLE 10-4:  NIGHTTIME CONCRETE POUR NOISE LEVEL COMPLIANCE 

Receiver 
Location1 

Construction Noise Levels (dBA Leq) 

Paving 
Construction2 

Nighttime  
Threshold3 

Threshold 
Exceeded?4 

R1 37.4 45 No 

R2 34.8 45 No 

R3 36.7 45 No 

R4 39.5 45 No 

R5 37.8 45 No 

R6 39.2 45 No 
1 Noise receiver locations are shown on Exhibit 10-B. 
2 Paving construction noise level calculations based on distance from the construction noise 
source activity to nearby receiver locations. 
3 Exterior nighttime noise level standards as shown on Table 4-1. 
4 Do the estimated Project construction noise levels exceed the nighttime construction noise 
level threshold? 

10.6 CONSTRUCTION VIBRATION ANALYSIS 

Construction activity can result in varying degrees of ground vibration, depending on the 
equipment and methods employed.  Operation of construction equipment causes ground 
vibrations that spread through the ground and diminish in strength with distance.  Ground 
vibration levels associated with various types of construction equipment are summarized on 
Table 10-5.  Based on the representative vibration levels presented for various construction 
equipment types, it is possible to estimate the potential for human response (annoyance) and 
building damage using the following vibration assessment methods defined by the FTA.  To 
describe the vibration impacts the FTA provides the following equation: PPVequip = PPVref x 
(25/D)1.5 
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TABLE 10-5:  VIBRATION SOURCE LEVELS FOR CONSTRUCTION EQUIPMENT 

Equipment 
PPV (in/sec) 

at 25 feet 

Small bulldozer 0.003 

Jackhammer 0.035 

Loaded Trucks 0.076 

Large bulldozer 0.089 

Vibratory Roller 0.210 

Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual 

Table 10-6 presents the expected Project related vibration levels at the nearby receiver locations.  
At distances ranging from 1,092 to 2,435 feet from Project construction activities, construction 
vibration velocity levels are estimated to range from 0.000 to 0.001 PPV in/sec.  Based on 
maximum acceptable continuous vibration threshold of 0.3 PPV in/se), the typical Project 
construction vibration levels will fall below the building damage thresholds at all the noise 
sensitive receiver locations.  Therefore, the Project-related vibration impacts are considered less 
than significant during typical construction activities at the Project site. 

Moreover, the vibration levels reported at the sensitive receiver locations are unlikely to be 
sustained during the entire construction period but will occur rather only during the times that 
heavy construction equipment is operating adjacent to the Project site perimeter. 

TABLE 10-6:  PROJECT CONSTRUCTION VIBRATION LEVELS 

Location1 

Distance 
to 

Const. 
Activity 
(Feet)2 

Typical Construction Vibration Levels  
PPV (in/sec)3 Thresholds 

PPV  
(in/sec)4 

Thresholds  
Exceeded?5 Small 

bulldozer 
Jack-

hammer 
Loaded 
Trucks 

Large 
bulldozer 

Vibratory 
Roller 

Highest 
Vibration 

Level 

R1 1,816' 0.000 0.000 0.000 0.000 0.000 0.000 0.3 No 

R2 2,435' 0.000 0.000 0.000 0.000 0.000 0.000 0.3 No 

R3 1,710' 0.000 0.000 0.000 0.000 0.000 0.000 0.3 No 

R4 1,092' 0.000 0.000 0.000 0.000 0.001 0.001 0.3 No 

R5 1,535' 0.000 0.000 0.000 0.000 0.000 0.000 0.3 No 

R6 1,445' 0.000 0.000 0.000 0.000 0.000 0.000 0.3 No 
1 Receiver locations are shown on Exhibit 10-A. 
2 Distance from receiver building facade to Project construction boundary (Project site boundary). 

3 Based on the Vibration Source Levels of Construction Equipment (Table 10-5). 
4 Caltrans Transportation and Construction Vibration Guidance Manual, April 2020, Table 19, p. 38.   
5 Does the peak vibration exceed the acceptable vibration thresholds? 
"PPV" = Peak Particle Velocity 
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12 CERTIFICATIONS 

The contents of this noise study report represent an accurate depiction of the noise environment 
and impacts associated with the proposed Ethanac and Barnett Warehouse Project.  The 
information contained in this noise study report is based on the best available data at the time 
of preparation.  If you have any questions, please contact me directly at (949) 584-3148. 

 

Bill Lawson, P.E., INCE 
Principal 
URBAN CROSSROADS, INC. 
1133 Camelback #8329 
Newport Beach, CA  92658 
(949) 581-3148 
blawson@urbanxroads.com 

EDUCATION 

Master of Science in Civil and Environmental Engineering 
California Polytechnic State University, San Luis Obispo • December, 1993 

Bachelor of Science in City and Regional Planning 
California Polytechnic State University, San Luis Obispo • June, 1992 

PROFESSIONAL REGISTRATIONS 

PE – Registered Professional Traffic Engineer – TR 2537 • January, 2009 
AICP – American Institute of Certified Planners – 013011 • June, 1997–January 1, 2012 
PTP – Professional Transportation Planner • May, 2007 – May, 2013 
INCE – Institute of Noise Control Engineering • March, 2004 

PROFESSIONAL AFFILIATIONS 

ASA – Acoustical Society of America  
ITE – Institute of Transportation Engineers 

PROFESSIONAL CERTIFICATIONS 

Certified Acoustical Consultant – County of San Diego • March, 2018 
Certified Acoustical Consultant – County of Orange • February, 2011 
FHWA-NHI-142051 Highway Traffic Noise Certificate of Training • February, 2013 
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Ethanac and Barnett Warehouse Noise and Vibration Analysis 

14775-03 Noise Study 

58 

This page intentionally left blank 







61



62



Ethanac and Barnett Warehouse Noise and Vibration Analysis 

14775-03 Noise Study 

 

APPENDIX 5.1: 
 

STUDY AREA PHOTOS 
  

63



Ethanac and Barnett Warehouse Noise and Vibration Analysis 

14775-03 Noise Study 

 

This page intentionally left blank  

64



Date: Location: Meter: Piccolo II JN: 14775
Project: Ethanac and Barnett Warehouse Source: Analyst: A. Khan

Timeframe Hour L eq L max L min L1% L2% L5% L8% L25% L50% L90% L95% L99% L eq Adj. Adj. L eq

0 55.4 61.9 50.6 61.6 61.0 59.5 58.4 56.0 54.2 51.7 51.2 50.7 55.4 10.0 65.4
1 55.7 63.7 50.4 63.3 62.6 60.5 59.0 56.1 54.1 51.4 51.0 50.5 55.7 10.0 65.7
2 58.3 70.8 50.6 70.0 68.5 64.7 62.2 55.6 53.7 51.6 51.2 50.8 58.3 10.0 68.3
3 56.9 62.9 53.2 62.5 62.0 60.4 59.5 57.5 56.1 54.1 53.7 53.3 56.9 10.0 66.9
4 60.6 66.6 57.2 66.2 65.9 64.5 63.3 60.9 59.6 58.0 57.7 57.4 60.6 10.0 70.6
5 62.8 69.7 59.8 69.2 68.4 66.4 65.0 63.0 61.9 60.4 60.2 59.9 62.8 10.0 72.8
6 63.9 73.9 59.2 73.4 72.9 69.4 67.0 62.5 61.4 59.9 59.7 59.3 63.9 10.0 73.9
7 63.1 70.1 60.1 69.7 69.0 66.9 65.4 63.1 62.0 60.7 60.4 60.2 63.1 0.0 63.1
8 63.1 75.1 56.7 74.5 73.3 69.6 66.3 60.5 59.0 57.4 57.1 56.8 63.1 0.0 63.1
9 59.4 72.1 50.3 71.0 69.5 65.3 62.7 57.9 54.9 51.7 51.0 50.4 59.4 0.0 59.4

10 67.9 82.6 50.2 81.8 80.4 75.3 70.6 59.3 55.6 51.8 51.2 50.4 67.9 0.0 67.9
11 59.9 72.4 49.8 72.0 70.9 66.6 63.1 57.4 54.8 51.1 50.5 50.0 59.9 0.0 59.9
12 57.5 68.2 49.5 67.6 66.6 63.3 61.0 56.8 54.3 51.1 50.3 49.7 57.5 0.0 57.5
13 57.7 69.0 49.8 68.3 67.1 64.2 61.7 56.5 54.0 51.1 50.6 50.0 57.7 0.0 57.7
14 58.4 66.9 52.2 66.4 65.5 63.4 62.1 58.6 56.5 53.5 52.9 52.3 58.4 0.0 58.4
15 59.7 70.5 51.9 69.9 68.8 65.8 64.0 58.8 55.8 53.0 52.5 52.0 59.7 0.0 59.7
16 61.2 74.2 50.5 73.5 72.2 68.2 65.5 57.7 54.6 51.6 51.1 50.6 61.2 0.0 61.2
17 58.1 68.0 51.5 67.4 66.5 63.9 62.2 57.7 55.1 52.5 52.1 51.6 58.1 0.0 58.1
18 63.0 74.7 56.5 73.6 72.3 68.9 66.7 61.7 59.5 57.3 57.0 56.6 63.0 0.0 63.0
19 62.2 71.9 56.6 71.6 70.9 68.3 66.4 61.3 59.3 57.4 57.1 56.8 62.2 5.0 67.2
20 59.8 68.2 55.5 67.6 66.7 64.3 62.7 59.8 58.2 56.3 56.0 55.6 59.8 5.0 64.8
21 59.1 67.9 54.3 67.3 66.3 63.6 62.0 59.2 57.3 55.2 54.8 54.4 59.1 5.0 64.1
22 59.1 67.2 53.5 66.9 66.4 65.0 63.9 58.6 56.5 54.5 54.1 53.6 59.1 10.0 69.1
23 58.1 65.9 53.6 65.4 64.6 62.5 60.9 58.4 56.6 54.5 54.1 53.7 58.1 10.0 68.1

Timeframe Hour L eq L max L min L1% L2% L5% L8% L25% L50% L90% L95% L99%
Min 57.5 66.9 49.5 66.4 65.5 63.3 61.0 56.5 54.0 51.1 50.3 49.7
Max 67.9 82.6 60.1 81.8 80.4 75.3 70.6 63.1 62.0 60.7 60.4 60.2

61.7 70.8 69.7 66.5 64.2 59.1 56.7 54.1 53.6 53.2
Min 55.4 61.9 50.4 61.6 61.0 59.5 58.4 55.6 53.7 51.4 51.0 50.5
Max 63.9 73.9 59.8 73.4 72.9 69.4 67.0 63.0 61.9 60.4 60.2 59.9

59.9 66.5 65.8 63.6 62.1 58.7 57.1 55.1 54.7 54.4

Day

Night

Energy Average

Energy Average Average:

Average:

24-Hour Daytime
(7am-10pm)

Nighttime
(10pm-7am)

61.1 61.7 59.9

 24-Hour Noise Level Measurement Summary

Hourly L eq  dBA Readings (unadjusted)

L eq  (dBA)

Night

Wednesday, March 23, 2022 L2 - Located southeast of the Project site near single-family 
residence at 26515 Alta Avenue.
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