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Table J: Potential Construction Vibration Annoyance Impacts at Nearest Receptor 

Receptor (Location) Reference Vibration 
Level (VdB) at 25 feet1 Distance (feet) 2 Vibration Level 

(VdB) 
Government Office (Central) 

87 

160 63 
Industrial Uses (North) 350 53 
Industrial Uses (East) 380 52 
Commercial Uses (South) 510 48 
Public Institutions (West) 700 44 
Residences (East) 800 42 
Source: Compiled by LSA (2023). 
1 The reference vibration level is associated with a large bulldozer, which is expected to be representative of the heavy equipment 

used during construction. 
2 The reference distance is associated with the average condition, identified by the distance from the center of construction 

activities to surrounding uses. 
VdB = vibration velocity decibels 

 
Table K: Potential Construction Vibration Damage Impacts at Nearest Receptor 

Receptor (Location) Reference Vibration 
Level (PPV) at 25 feet1 Distance (feet) 2 Vibration Level  

(PPV) 
Government Office (Central) 

0.089 

80 0.016 
Industrial Uses (North) 200 0.004 
Industrial Uses (East) 150 0.006 
Commercial Uses (South) 355 0.002 
Public Institutions (West) 350 0.002 
Residences (East) 585 0.001 
Source: Compiled by LSA (2023). 
1 The reference vibration level is associated with a large bulldozer, which is expected to be representative of the heavy equipment 

used during construction. 
2 The reference distance is associated with the peak condition, identified by the distance from the perimeter of construction 

activities to surrounding structures. 
in/sec = inch/inches per second 
PPV = peak particle velocity  

 
As shown in Table D above, the threshold at which vibration levels would result in annoyance would 
be 78 VdB for daytime residential uses and 84 VdB for office type uses. As shown in Table E, the FTA 
guidelines indicate that for a non-engineered timber and masonry building, the construction 
vibration damage criterion is 0.2 in/sec in PPV. 

Based on the information provided in Table J, vibration levels are expected to approach 63 VdB at 
the closest office uses located central to the project site and 42 VdB at the closest residential use to 
the east, which is below the 84 VdB and 78 VdB annoyance threshold for office types uses and for 
daytime residential uses, respectively. Based on the information provided in Table K, vibration levels 
are expected to approach 0.016 PPV in/sec at the surrounding structures and would be below the 
0.2 PPV in/sec damage threshold. 

LSA 
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Because construction activities are regulated by the City’s Code of Ordinances, which states 
temporary construction, maintenance, or demolition activities are not allowed between 8:00 p.m. 
on one day and 7:00 a.m. of the following day, vibration impacts would not occur during the more 
sensitive nighttime hours. 

Other building structures surrounding the project site are farther away and would experience 
further reduced vibration. Therefore, no construction vibration impacts would occur. No vibration 
reduction measures are required.  

LONG-TERM OFF-SITE TRAFFIC NOISE IMPACTS 

The guidelines included in the FHWA Highway Traffic Noise Prediction Model (FHWA-RD-77 108) 
were used to evaluate highway traffic-related noise conditions along roadway segments in the 
project vicinity. This model requires various parameters, including traffic volumes, vehicle mix, 
vehicle speed, and roadway geometry to compute typical equivalent noise levels during daytime, 
evening, and nighttime hours. The resultant noise levels are weighted and summed over 24-hour 
periods to determine the CNEL values. Table L provides the traffic noise levels for the opening year 
with and without project scenarios. These noise levels represent the worst-case scenario, which 
assumes no shielding is provided between the traffic and the location where the noise contours are 
drawn. 

The without and with project scenario traffic volumes were obtained from the Traffic Impact 
Analysis Report – Hardt And Brier Business Park Project (Linscott, Law & Greenspan, engineers, 
2023). Appendix C provides the specific assumptions used in developing these noise levels and 
model printouts. Table L shows that the increase in project-related traffic noise would be no greater 
than 2 dBA. Noise level increases less than 3 dBA are not perceptible to the human ear. Therefore, 
traffic noise impacts from project-related traffic on off-site sensitive receptors would be less than 
significant and no mitigation measures are required. 

LONG-TERM TRAFFIC-RELATED VIBRATION IMPACTS  

The proposed project would not generate vibration levels related to on-site operations. In addition, 
vibration levels generated from project-related traffic on the adjacent roadways are unusual for on-
road vehicles because the rubber tires and suspension systems of on-road vehicles provide vibration 
isolation. Based on a reference vibration level of 0.076 in/sec PPV, structures greater than 20 ft from 
the roadways that contain project trips would experience vibration levels below the most 
conservative standard of 0.12 in/sec PPV; therefore, vibration levels generated from project-related 
traffic on the adjacent roadways would be less than significant, and no mitigation measures are 
required. 

 

LSA 
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Table L: Traffic Noise Levels Without and With Proposed Project 

Roadway Segment 

Existing  Existing With Project  Buildout (2040) Buildout With Project (2040) 

ADT 

CNEL (dBA) 
50 ft from 

Centerline of 
Nearest Lane 

ADT 

CNEL (dBA) 
50 ft from 

Centerline of 
Nearest Lane 

Increase 
from Existing 

Conditions 
(dBA) 

ADT 

CNEL (dBA) 
50 ft from 

Centerline of 
Nearest Lane 

ADT 

CNEL (dBA) 
50 ft from 

Centerline of 
Nearest Lane 

Increase 
from Existing 

Conditions 
(dBA) 

Hardt Street West of 
Tippecanoe Avenue 980 49.4 1,550 51.4 2.0 1,130 50.0 1,700 51.8 1.8 

Brier Drive West of 
Tippecanoe Avenue 3,890 56.1 4,470 56.7 0.6 5,620 57.6 6,200 58.1 0.5 

Tippecanoe Avenue 
North of Hardt Street 14,930 64.7 15,190 64.8 0.1 21,340 66.2 21,600 66.3 0.1 

Tippecanoe Avenue 
between Hardt Street 
and Brier Drive 

15,510 64.8 16,100 65.0 0.2 22,570 66.5 23,160 66.6 0.1 

Tippecanoe Avenue 
South of Brier Drive 14,800 64.6 15,690 64.9 0.3 21,700 66.3 22,590 66.5 0.2 

Source: Compiled by LSA (2023). 
Note: Shaded cells indicate roadway segments adjacent to the project site. 
ADT = average daily traffic 
CNEL= Community Noise Equivalent Level 
dBA = A-weighted decibels 
ft = foot/feet 

LSA 
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LONG-TERM OFF-SITE STATIONARY NOISE IMPACTS 

Adjacent off-site land uses would be potentially exposed to stationary-source noise impacts from 
the proposed on-site heating, ventilation, and air conditioning (HVAC) equipment, trash enclosure 
activity, and truck loading and unloading activities. The potential noise impacts to off-site sensitive 
land uses from the proposed operations are discussed below. To provide a conservative analysis, it is 
assumed that operations would occur equally during all hours of the day. Additionally, it is assumed 
that within any given hour, 6 trucks would maneuver to park at one of the proposed loading spaces. 
To determine the future noise impacts from project operations to the noise sensitive uses, a 3-D 
noise model, SoundPLAN, was used to incorporate the site topography as well as the shielding from 
the proposed building on site. A graphic representation of the operational noise impacts is 
presented in Appendix D. 

Heating, Ventilation, and Air Conditioning Equipment 

The project would have various rooftop mechanical equipment including heating, ventilation and air 
conditioning (HVAC) units on the proposed building. To be conservative, the analysis assumed the 
project could have four rooftop HVAC units at each building (a total of 20 units) and would operate 
24 hours per day. The HVAC equipment could operate 24 hours per day and would generate sound 
power levels (SPL) of up to 87 dBA SPL or 72 dBA Leq at 5 feet, based on manufacturer data (Trane 
n.d.). 

Truck Deliveries and Truck Loading and Unloading Activities 

Noise levels generated by delivery trucks would be similar to noise readings from truck loading and 
unloading activities, which generate a noise level of 75 dBA Leq at 20 ft based on measurements 
taken by LSA (Operational Noise Impact Analysis for Richmond Wholesale Meat Distribution Center 
[LSA 2016]). To present a conservative assessment, it is assumed that loading and unloading 
activities could occur at all 6 loading spaces simultaneously for a period of 30 minutes in a given 
hour.  

Trash Enclosure Activities 

Noise levels generated by trash enclosures are of short-term duration, less than 1 minute, and are 
conservatively assumed to occur at all locations within the same clock hour. Noise levels that occur 
during the unloading of trash enclosures by large trucks typically generate noise levels of 
approximately 84 dBA at 50 ft based on measurements presented in Investigation of Dumpster 
Noise Controls (Daly-Standlee & Associates, Inc. 2003). 

Cumulative Operations Noise Assessment 

Tables M and N below show the combined hourly noise levels generated by HVAC equipment, trash 
enclosure activities, and truck delivery activities at the closest off-site land uses. The project-related 
noise level impacts would range from 38.7 dBA Leq to 47.8 dBA Leq at the surrounding sensitive 
receptors. These levels would be well below the City’s exterior noise standard of 65 dBA Leq. Because 
project noise levels would not generate a noise level by 3 dBA or more or exceed the City’s 
thresholds, the impact would be less than significant, and no noise reduction measures are required. 

LSA 
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Table M: Daytime Exterior Noise Level Impacts 

Receptor 
(Location) Direction 

Existing Quietest 
Daytime Noise 
Level (dBA Leq) 

Project Generated 
Noise Levels 

(dBA Leq) 

Projected Future 
Noise Level  
(dBA Leq)1 

Potential 
Operational 

Noise Impact?2 

Premier Outpatient 
Surgery Center South 63.0 47.8 63.1 No 

Residential  
(1575 Tippecanoe 
Avenue)  

East 73.6 40.3 73.6 No 

Source: Compiled by LSA (2023). 
1 The projected future noise level is a combination of the existing ambient noise level and the project noise contribution. If the project 

contribution is 10 dBA or more below the existing ambient noise level, there would be no expected noise increase. 

2 A potential operational noise impact would occur if (1) the quietest daytime ambient hour is less than the applicable hourly standard 
and project noise impacts would cause an exceedance of said standard, OR (2) the quietest daytime ambient hour is greater than 
the applicable hourly standard and project noise impacts are 3 dBA greater than the quietest daytime ambient hour. 

dBA = A-weighted decibels 
Leq = equivalent noise level  

 

 
Table N: Nighttime Exterior Noise Level Impacts 

Receptor 
(Location) Direction 

Existing Quietest 
Nighttime Noise 
Level (dBA Leq) 

Project Generated 
Noise Levels 

(dBA Leq) 

Projected Future 
Noise Level  
(dBA Leq)1 

Potential 
Operational 

Noise Impact?2 

Premier Outpatient 
Surgery Center South 54.5 47.3 55.3 No 

Residential  
(1575 Tippecanoe 
Avenue)  

East 69.7 38.7 69.7 No 

Source: Compiled by LSA (2023). 
1 The projected future noise level is a combination of the existing ambient noise level and the project noise contribution. If the project 

contribution is 10 dBA or more below the existing ambient noise level, there would be no expected noise increase. 

2 A potential operational noise impact would occur if (1) the quietest daytime ambient hour is less than the applicable hourly standard 
and project noise impacts would cause an exceedance of said standard, OR (2) the quietest daytime ambient hour is greater than 
the applicable hourly standard and project noise impacts are 3 dBA greater than the quietest daytime ambient hour. 

dBA = A-weighted decibels 
Leq = equivalent noise level  
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BEST CONSTRUCTION PRACTICES 

In addition to compliance with the City’s Municipal Code allowed hours of construction of 7:00 a.m. 
to 8:00 p.m., the following best construction practices would further minimize construction noise 
impacts: 

• The project construction contractor shall equip all construction equipment, fixed or mobile, with 
properly operating and maintained noise mufflers consistent with manufacturer’s standards. 

• The project construction contractor shall locate staging areas away from off-site sensitive uses 
during the later phases of project development. 

• The project construction contractor shall place all stationary construction equipment so that 
emitted noise is directed away from sensitive receptors nearest the project site whenever 
feasible. 

LSA 
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APPENDIX A 

NOISE MONITORING DATA 

LSA 



Noise Measurement Survey – 24 HR 
 
Project Number:  ESL2201.27  Test Personnel:  Corey Knips   
Project Name:  Hardt and Brier  Equipment:  Spark 706RC (SN:18906)  
 
Site Number:  LT-1   Date:  8/30/2022  Time: From   10:00 a.m.  To   10:00 a.m.   
 
 
Site Location:  1194 East Brier Drive, San Bernardino, CA, in a tree near southwest corner of   
the property. Approximately 50 feet north of the centerline for East Brier Drive.  
   
  
  
 
Primary Noise Sources:  Light traffic on Brier Drive, faint traffic on Tippecanoe Avenue,  
and light parking lot activity nearby.   
 
  
  
 
Comments:  
  
  
  
 
Photo: 
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Noise Measurement Survey – 24 HR 
 
Project Number:  ESL2201.27  Test Personnel:  Corey Knips   
Project Name:  Hardt and Brier  Equipment:  Spark 703+ (SN:20224)  
 
Site Number:  LT-2   Date:  8/30/2022  Time: From   10:00 a.m.  To   10:00 a.m.   
 
 
Site Location:  1194 East Brier Drive, San Bernardino, CA, on tree near Tippecanoe Avenue.  
Approximately 50 feet west of the centerline of Tippecanoe Avenue and 100 feet south of the  
centerline of Hardt Street.  
  
 
Primary Noise Sources:  Traffic on Tippecanoe Avenue and faint truck activity to the west.  
   
  
  
 
Comments:  
  
  
  
 
Photo: 

  



Long-Term (24-Hour) Noise Level Measurement Results at LT-2 

Start Time Date 
Noise Level (dBA) 

Leq Lmax Lmin 
10:00 AM 8/30/2022 75.1 97.2 50.1 
11:00 AM 8/30/2022 75.7 97.7 53.7 
12:00 PM 8/30/2022 74.3 93.4 53.0 
1:00 PM 8/30/2022 74.9 96.4 51.8 
2:00 PM 8/30/2022 74.9 94.4 50.6 
3:00 PM 8/30/2022 75.1 97.6 52.3 
4:00 PM 8/30/2022 74.4 95.0 51.1 
5:00 PM 8/30/2022 73.6 94.2 53.2 
6:00 PM 8/30/2022 73.9 92.5 53.4 
7:00 PM 8/30/2022 72.9 91.1 51.0 
8:00 PM 8/30/2022 73.6 95.1 49.3 
9:00 PM 8/30/2022 72.8 95.6 49.3 

10:00 PM 8/30/2022 72.1 91.0 47.5 
11:00 PM 8/30/2022 71.0 90.5 47.1 
12:00 AM 8/31/2022 70.4 88.7 49.8 
1:00 AM 8/31/2022 69.7 94.8 49.2 
2:00 AM 8/31/2022 71.6 93.2 50.0 
3:00 AM 8/31/2022 71.5 93.6 51.6 
4:00 AM 8/31/2022 73.0 90.2 53.5 
5:00 AM 8/31/2022 72.5 88.9 54.5 
6:00 AM 8/31/2022 73.5 91.3 55.8 
7:00 AM 8/31/2022 74.5 92.8 54.1 
8:00 AM 8/31/2022 74.1 93.6 48.2 
9:00 AM 8/31/2022 75.0 96.3 50.9 

Source: Compiled by LSA Associates, Inc. (2022). 
dBA = A-weighted decibel 
Leq = equivalent continuous sound level 

Lmax = maximum instantaneous noise level 
Lmin = minimum measured sound level 
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APPENDIX B 

CONSTRUCTION NOISE LEVEL CALCULATIONS 

LSA 



Phase: Site Preparation

Lmax Leq
Dozer 3 82 40 50 0.5 82 83
Tractor 4 84 40 50 0.5 84 86

Combined at 50 feet 86 88
Combined at Receptor 160 feet 76 78
Combined at Receptor 350 feet 69 70
Combined at Receptor 380 feet 66 68
Combined at Receptor 510 feet 66 68
Combined at Receptor 700 feet 63 65
Combined at Receptor 800 feet 62 64

Phase: Grading

Lmax Leq
Excavator 1 81 40 50 0.5 81 77

Grader 1 85 40 50 0.5 85 81
Dozer 1 82 40 50 0.5 82 78
Tractor 3 84 40 50 0.5 84 85

Combined at 50 feet 89 87
Combined at Receptor 160 feet 79 77

Phase: Building Construction

Lmax Leq

Crane 1 81 16 50 0.5 81 73
Man Lift 3 75 20 50 0.5 75 73

Generator 1 81 50 50 0.5 81 78
Tractor 3 84 40 50 0.5 84 85

Welder / Torch 1 74 40 50 0.5 74 70
Combined at 50 feet 87 86

Combined at Receptor 160 feet 77 76

Phase: Paving

Lmax Leq

Paver 2 77 50 50 0.5 77 77

All Other Equipment > 5 HP 2 85 50 50 0.5 85 85
Roller 2 80 20 50 0.5 80 76

Combined at 50 feet 87 86
Combined at Receptor 160 feet 77 76

Phase: Architectural Coating

Lmax Leq
Compressor (air) 1 78 40 50 0.5 78 74

Combined at 50 feet 78 74
Combined at Receptor 160 feet 68 64

Sources: RCNM
1- Percentage of time that a piece of equipment is operating at full power.
dBA – A-weighted Decibels
Lmax- Maximum Level
Leq- Equivalent Level

Construction Calculations

Equipment Noise Level (dBA)

Equipment Quantity
Reference (dBA) 

50 ft Lmax

Usage 

Factor1
Distance to 
Receptor (ft)

Ground 
Effects

Noise Level (dBA)

Quantity
Reference (dBA) 

50 ft Lmax

Usage 

Factor1
Distance to 
Receptor (ft)

Ground 
Effects

Equipment Quantity
Reference (dBA) 

50 ft Lmax
Usage 

Factor1
Distance to 
Receptor (ft)

Ground Effects
Noise Level (dBA)

Noise Level (dBA)Ground 
Effects

Distance to 
Receptor (ft)

Usage 

Factor1
Reference (dBA) 

50 ft Lmax
QuantityEquipment

Noise Level (dBA)
Equipment Quantity

Reference (dBA) 
50 ft Lmax

Usage 

Factor1
Distance to 
Receptor (ft)

Ground 
Effects

I I I 

I I I I I I 

I I I 
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APPENDIX C 
 

FHWA TRAFFIC NOISE PRINTOUTS  

LSA 



                             TABLE Existing -01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Hardt Street West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Existing  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 980    SPEED (MPH): 25     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 20      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  49.41 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 



 
                             TABLE Existing -02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Brier Drive West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Existing  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 3890    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 40      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  56.05 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0        102.8     
 
______________________________________________________________________ 
 



 
                             TABLE Existing -03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue North of Hardt Street 
NOTES: Hardt And Brier Business Park Project - Existing  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14930    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  64.68 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0         91.4        177.3        372.0     
 
______________________________________________________________________ 
 



 
                             TABLE Existing -04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue between Hardt Street and Brier Drive 
NOTES: Hardt And Brier Business Park Project - Existing  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 15510    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  64.84 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0         93.2        181.5        381.5     
 
______________________________________________________________________ 
 



 
                             TABLE Existing -05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue South of Brier Drive  
NOTES: Hardt And Brier Business Park Project - Existing  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14800    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  64.64 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0         91.0        176.3        369.9     
 
______________________________________________________________________ 
 



 
                             TABLE Existing with Project -01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Hardt Street West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Existing with Project  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1550    SPEED (MPH): 25     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 20      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  51.41 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 



 
                             TABLE Existing with Project -02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Brier Drive West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Existing with Project  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 4470    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 40      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  56.65 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0        111.3     
 
______________________________________________________________________ 
 



 
                             TABLE Existing with Project -03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue North of Hardt Street 
NOTES: Hardt And Brier Business Park Project - Existing with Project  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 15190    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  64.75 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0         92.2        179.2        376.3     
 
______________________________________________________________________ 
 



 
                             TABLE Existing with Project -04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue between Hardt Street and Brier Drive 
NOTES: Hardt And Brier Business Park Project - Existing with Project  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 16100    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  65.00 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0         95.0        185.8        391.0     
 
______________________________________________________________________ 
 



 
                             TABLE Existing with Project -05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue South of Brier Drive  
NOTES: Hardt And Brier Business Park Project - Existing with Project  
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 15690    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  64.89 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0         93.8        182.8        384.4     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout-01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Hardt Street West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Buildout 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1130    SPEED (MPH): 25     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 20      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  50.03 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout-02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Brier Drive West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Buildout 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 5620    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 40      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  57.65 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0         69.0        127.4     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout-03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue North of Hardt Street 
NOTES: Hardt And Brier Business Park Project - Buildout 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 21340    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  66.23 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        110.6        222.2        470.8     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout-04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue between Hardt Street and Brier Drive 
NOTES: Hardt And Brier Business Park Project - Buildout 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 22570    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  66.47 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        114.1        230.3        488.5     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout-05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue South of Brier Drive  
NOTES: Hardt And Brier Business Park Project - Buildout 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 21700    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  66.30 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        111.6        224.5        476.0     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout With Project-01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Hardt Street West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Buildout With Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1700    SPEED (MPH): 25     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 20      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  51.81 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout With Project-02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Brier Drive West of Tippecanoe Avenue 
NOTES: Hardt And Brier Business Park Project - Buildout With Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 6200    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 40      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  58.07 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0         72.1        135.2     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout With Project-03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue North of Hardt Street 
NOTES: Hardt And Brier Business Park Project - Buildout With Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 21600    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  66.28 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        111.3        223.9        474.5     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout With Project-04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue between Hardt Street and Brier Drive 
NOTES: Hardt And Brier Business Park Project - Buildout With Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 23160    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  66.58 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        115.8        234.1        496.9     
 
______________________________________________________________________ 
 



 
                             TABLE Buildout With Project-05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 06/06/2023 
ROADWAY SEGMENT: Tippecanoe Avenue South of Brier Drive  
NOTES: Hardt And Brier Business Park Project - Buildout With Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 22590    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       75.51       12.57        9.34 
M-TRUCKS 
        1.56        0.09        0.19 
H-TRUCKS 
        0.64        0.02        0.08 
 
ACTIVE HALF-WIDTH (FT): 45      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  66.48 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        114.1        230.4        488.8     
 
______________________________________________________________________ 
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APPENDIX D 

SOUNDPLAN NOISE MODEL PRINTOUTS 

LSA 



Hardt and Brier Business Park
Project No. ESL2201.27

Project Operational Noise Levels

Hourly Noise
Level (dBA Leq)

 <= 50
50 < <= 53
53 < <= 56
56 < <= 59
59 < <= 62
62 < <= 65
65 < <= 68
68 < <= 71
71 < <= 74
74 < <= 77
77 <  

Scale
0 45 90 180 270 360

feet

Signs and symbols
Point source

Building

Limit line - 65 dBA Leq

Point receiver
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