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Distances 100 242 177 355 329 2140 240
Adjacent Commercial Uses 59 51.6 54.3 48.3 49.0 32.7 51.7
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Distances 50 125 1968
Deisel Generator 82 74.0 50.1

¢ǊǳŎƪ aƻǾŜƳŜƴǘǎ
wŜŦŜǊŜƴŎŜ 
[ŜǾŜƭ {w р{w с

Distances 16 5 1968
Truck Movements 66 75.9 24.0
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Distances 50 177 2140
Truck Movements 73 62.0 40.4

Notes:

Parking truck movements reference Lmax level obtained by Ascent Environmental in 2014 during preparation of the Village At Squaw Valley Specific Plan EIR (Placer County 2014)

Estimates of attenuated noise levels do not account for reductions from intervening barriers, including walls, trees, vegetation, or structures of any type.

Attenuation calculated through Inverse Square Law: Lp(R2) = Lp(R1) - 20Log(R2/R1)
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Addition of Noise Levels from Multiple Sources at a Discrete Receptor

OBJECTIVE: This work sheet is designed to estiamte the combined level of noise exposure at a single discrete receptor from multiple point sources.

KEY: Orange cells are for input.

Grey cells are intermediate calculations performed by the model.

Green cells are data to present in a written analysis (output).

Receptor Name: Industrial Receptors along Etiwanda (SR 5) and Victoria Woods Apartments (SR 6)

STEP 1: Identify the noise sources and enter the reference noise levels (dBA and distance).
Hour of Day (24-HR time)
STEP 3: Select the distance to the receptor and the reduction provided by any intervening barrier.

Step 1. Step 2. Step 3. 
Noise Source Attenuated Noise Level at Receptor (SR 5)

Reference 
Noise
Level

Reference 
Distance Ground Type

Source 
Height Receiver Height

Ground 
Factor

Noise 
Level

Distance to 
Receptor

Reduction 
Provided 

by Barrier, 
if any

(dBA) @ (ft) (soft/hard) (ft) (ft) (dBA) @ (ft) (dBA)
HVAC Unit 75.0 @ 3 hard 35 5 0.00 43.6 @ 112 0
HVAC Unit 75.0 @ 3 hard 35 5 0.00 43.6 @ 112 0
HVAC Unit 75.0 @ 3 hard 35 5 0.00 43.6 @ 112 0
HVAC Unit 75.0 @ 3 hard 35 5 0.00 43.6 @ 112 0

Combined level of noise exposure at receptor from all noise sources (dBA): 49.6

Noise Source Attenuated Noise Level at Receptor (SR6)
Noise
Level

Reference 
Distance Ground Type

Source 
Height Receiver Height

Ground 
Factor

Noise 
Level

Distance to 
Receptor

Provided 
by Barrier, 

(dBA) @ (ft) (soft/hard) (ft) (ft) (dBA) @ (ft) (dBA)
HVAC Unit 75.0 @ 3 hard 35 5 0.00 18.7 @ 1968 0
HVAC Unit 75.0 @ 3 hard 35 5 0.00 18.7 @ 1968 0
HVAC Unit 75.0 @ 3 hard 35 5 0.00 18.7 @ 1968 0
HVAC Unit 75.0 @ 3 hard 35 5 0.00 18.7 @ 1968 0

Combined level of noise exposure at receptor from all noise sources (dBA): 24.7

Sources:
Summation of noise levels from different stationary noise sources at the same receptor is based on the equation presented on page 2-3 of FTA 2006. 

Federal Transit Association (FTA). 2006 (May). Transit Noise and Vibration Impact Assessment. FTA-VA-90-1003-06. Washington, D.C. Available: 

Reference Noise Level Attenuation Characteristics

Reference Noise Level Attenuation Characteristics

Computation of the attenuated noise level is based on the equation presented on pg. 12-3 and 12-4 of FTA 2006. 
Computation of the ground factor is based on the equation presentd in Figure 6-23 on pg. 6-23 of FTA 2006, where the distance of the reference noise leve can be 
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Vibration Modeling 

  



KEY: Orange cells are for input.

Grey cells are intermediate calculations performed by the model.

Green cells are data to present in a written analysis (output).

Table A. Propagation of vibration decibels (VdB) with distance
Noise Source/ID Attenuated Noise Level at Receptor

vibration level distance vibration level distance
(VdB) @ (ft) (VdB) @ (ft)

vibratory roller - Residential Threshold 94 @ 25 79.7 @ 75
vibratory roller - Residential Threshold 94 @ 25 80.6 @ 70
Locomotive-Powered Passenger or Freight 
Vibration Level 85 @ 50 74.8 @ 109
Locomotive-Powered Passenger or Freight 
Vibration Level 85 @ 50 82.8 @ 59
Locomotive-Powered Passenger or Freight 
Vibration Level 85 @ 50 71.1 @ 145

The Lv metric (VdB) is used to assess the likelihood for vibration to result in human annoyance. 

Table B. Propagation of peak particle velocity (PPV)  with distance
Noise Source/ID Attenuated Noise Level at Receptor

vibration level distance vibration level distance
(PPV) @ (ft) (PPV) @ (ft)

vibratory roller 0.210 @ 25 0.198 26
vibratory roller 0.210 @ 25 0.045 70
Hoe Ram 0.089 @ 25 0.019 70
Large Bulldozer 0.089 @ 25 0.019 70

The PPV metric (in/sec) is used for assessing the likelihood for the potential of structural damage.

Notes:

Federal Transit Association (FTA). 2018 (September). Transit Noise and Vibration Impact Assessment Manual. FTA Report No. 
0123. Washington, D.C. Accessed: December 20, 2020. Page Available: 

https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-
assessment-manual-fta-report-no-0123_0.pdf

Reference Noise Level

STEP 2A: Identify the vibration source and enter the reference 
vibration level (VdB) and distance.

Reference Noise Level

Computation of propagated vibration levels is based on the equations presented on pg. 185 of FTA 2018. Estimates of 
attenuated vibration levels do not account for reductions from intervening underground barriers or other underground 
structures of any type, or changes in soil type.

Distance Propagation Calculations for 
Stationary Sources of Ground Vibration

STEP 1: Determine units in which to perform calculation.
          — If vibration decibels (VdB), then use Table A and proceed to Steps 2A and 3A.
          — If peak particle velocity (PPV), then use Table B and proceed to Steps 2B and 3B.

STEP 3A: Select the distance to the 
receiver.

STEP 3B: Select the distance to the 
receiver.

STEP 2B: Identify the vibration source and enter the reference peak 
particle velocity (PPV) and distance.
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Arrow Commerce Center Cumulative Construction Noise Attenuation

Orange cells are for input. KEY: Orange cells are for input.

Grey cells are intermediate calculations performed by the model.Grey cells are intermediate calculations performed by the model.

Green cells are data to present in a written analysis (output).Green cells are data to present in a written analysis (output).

Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to all three project sites noise level distance Ground Type noise level distance
Daytime Construction (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Grading Phase - SR 5 (Industrial) 86.3 @ 50 hard 8 5 0.00 63.6 @ 684
Site 2 Grading Phase at SR 5 (Industrial) 86.3 @ 50 hard 8 5 0.00 64.3 @ 631
Site 3 Demolition Phase at SR 5 (Industrial) 87.4 @ 50 hard 8 5 0.00 63.9 @ 752

Combined Leq @ Receptor
68.7
80.0 -11
65.0 @ 4
60.0 @ 9

Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to Project Site noise level distance Ground Type noise level distance
Daytime Construction (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Grading Phase - SR 3 (Industrial) 86.3 @ 50 hard 8 5 0.00 73.2 @ 226
Site 2 Grading Phase at SR 3 (Industrial) 86.3 @ 50 hard 8 5 0.00 67.2 @ 450
Site 3 Demolition Phase at SR 3 (Industrial) 87.4 @ 50 hard 8 5 0.00 56.4 @ 1773

Combined Leq @ Receptor
74.2
80.0 -6
65.0 @ 9
60.0 @ 14

Ground 
Factor

Receiver 
Height (ft)

Source 
Height (ft)

STEP 1: Identify the noise source and enter the reference noise level 
(dBA and distance).

STEP 2: Select the ground type (hard or soft), 
and enter the source and receiver heights.

STEP 3: Select the distance to the 
receiver.

Attenuation CharacteristicsReference Noise Level

Ground 
Factor

Source 
Height (ft)

Receiver 
Height (ft)

Reference Noise Level Attenuation Characteristics



Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to two project sites noise level distance Ground Type noise level distance
Nighttime Construction (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Concrete Pour - SR 5 (Industrial) 85.9 @ 50 hard 8 5 0.00 63.1 @ 684
Site 2 Concrete Pour at SR 5 (Industrial) 85.9 @ 50 hard 8 5 0.00 63.8 @ 631

Combined Leq @ Receptor
66.5
80.0 -14
65.0 @ 1
60.0 @ 6

Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to Project Site noise level distance Ground Type noise level distance
Nighttime Construction (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Concrete Pour - SR 3 (Industrial) 85.9 @ 50 hard 8 5 0.00 72.8 @ 226
Site 2 Concrete Pour at SR 3 (Industrial) 85.9 @ 50 hard 8 5 0.00 66.8 @ 450

Combined Leq @ Receptor
73.8
80.0 -6
65.0 @ 9
60.0 @ 14

Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to Project Site noise level distance Ground Type noise level distance
Nighttime Construction - Mitigated (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Concrete Pour - SR 3 (Industrial) 85.9 @ 50 hard 8 5 0.00 62.8 @ 226
Site 2 Concrete Pour at SR 3 (Industrial) 85.9 @ 50 hard 8 5 0.00 66.8 @ 450

Combined Leq @ Receptor
68.3
80.0 -12
65.0 @ 3
60.0 @ 8

Notes:

Sources:
Federal Transit Association (FTA). 2018 (September). Transit Noise and Vibration Impact Assessment. Washington, D.C. Available: 
<http://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-report-no-0123_0.pdf>Accessed: March 

Estimates of attenuated noise levels do not account for reductions from intervening barriers, including walls, trees, vegetation, or structures of any type.
Computation of the attenuated noise level is based on the equation presented on pg. 176 and 177 of FTA 2018.

Computation of the ground factor is based on the equation presentd in Table 4-26 on pg. 86 of FTA 2018, where the distance of the reference noise leve can be adjusted and the usage factor 
is not applied (i.e., the usage factor is equal to 1).

Source 
Height (ft)

Receiver 
Height (ft)

Ground 
Factor

Reference Noise Level Attenuation Characteristics
Source 

Height (ft)
Receiver 

Height (ft)
Ground 
Factor

Reference Noise Level Attenuation Characteristics

Reference Noise Level Attenuation Characteristics
Source 

Height (ft)
Receiver 

Height (ft)
Ground 
Factor

I I I I 

I I I 

I I I 



Arrow Commerce Center Cumulative Stationary Noise Attenuation

Orange cells are for input. KEY: Orange cells are for input.

Grey cells are intermediate calculations performed by the model.Grey cells are intermediate calculations performed by the model.

Green cells are data to present in a written analysis (output).Green cells are data to present in a written analysis (output).

Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to all three project sites noise level distance Ground Type noise level distance
Loading Dock Activity (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Loading Docks at SR 5 (industrial) 59.0 @ 100 hard 8 5 0.00 51.4 @ 248
Site 2 Loading Docks at SR 5 (industrial) 59.0 @ 100 hard 8 5 0.00 47.9 @ 370
Site 3 Loading Docks at SR 5 (industrial) 59.0 @ 100 hard 8 5 0.00 51.0 @ 250

Combined Leq @ Receptor
55.1
80.0 -25
65.0 -10
60.0 -5

Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to Project Site noise level distance Ground Type noise level distance
Loading Dock Activity (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Loading Docks at SR 3 (industrial) 59.0 @ 100 hard 8 5 0.00 48.3 @ 355
Site 2 Loading Docks at SR 3 (industrial) 59.0 @ 100 hard 8 5 0.00 35.2 @ 1556
Site 3 Loading Docks at SR 3 (industrial) 59.0 @ 100 hard 8 5 0.00 63.4 @ 60

Combined Leq @ Receptor
63.5
80.0 -16
65.0 -1
60.0 @ 4

STEP 1: Identify the noise source and enter the reference noise level 
(dBA and distance).

STEP 2: Select the ground type (hard or soft), 
and enter the source and receiver heights.

STEP 3: Select the distance to the 
receiver.

Reference Noise Level Attenuation Characteristics
Source 

Height (ft)
Receiver 

Height (ft)
Ground 
Factor

Reference Noise Level Attenuation Characteristics
Source 

Height (ft)
Receiver 

Height (ft)
Ground 
Factor

ASCENT 
~ 



Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to two project sites noise level distance Ground Type noise level distance
Truck Movements (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Truck Movements at SR 5 (industrial) 66.0 @ 16 hard 8 5 0.00 75.9 @ 5
Site 2 Truck Movements at SR 5 (industrial) 66.0 @ 16 hard 8 5 0.00 47.5 @ 134
Site 3 Truck Movements at SR 5 (industrial) 66.0 @ 16 hard 8 5 0.00 63.2 @ 22

Combined Leq @ Receptor
76.1
80.0 -4
65.0 @ 11
60.0 @ 16

Noise Source/ID Attenuated Noise Level at Receptor
SR Closest to Project Site noise level distance Ground Type noise level distance
Truck Movements (dBA) @ (ft) (soft/hard) (dBA) @ (ft)
Site 1 Truck Movements at SR 3 (industrial) 66.0 @ 16 hard 8 5 0.00 51.5 @ 85
Site 2 Truck Movements at SR 3 (industrial) 66.0 @ 16 hard 8 5 0.00 26.2 @ 1565
Site 3 Truck Movements at SR 3 (industrial) 66.0 @ 16 hard 8 5 0.00 76.1 @ 5

Combined Leq @ Receptor
76.1
80.0 -4
65.0 @ 11
60.0 @ 16

Notes:

Sources:

Reference Noise Level Attenuation Characteristics

Computation of the attenuated noise level is based on the equation presented on pg. 176 and 177 of FTA 2018.

Computation of the ground factor is based on the equation presentd in Table 4-26 on pg. 86 of FTA 2018, where the distance of the reference noise leve can be adjusted and the usage factor 
is not applied (i.e., the usage factor is equal to 1).

Federal Transit Association (FTA). 2018 (September). Transit Noise and Vibration Impact Assessment. Washington, D.C. Available: 
<http://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/118131/transit-noise-and-vibration-impact-assessment-manual-fta-report-no-0123_0.pdf>Accessed: March 

Estimates of attenuated noise levels do not account for reductions from intervening barriers, including walls, trees, vegetation, or structures of any type.

Source 
Height (ft)

Receiver 
Height (ft)

Ground 
Factor

Reference Noise Level Attenuation Characteristics
Source 

Height (ft)
Receiver 

Height (ft)
Ground 
Factor



Temporary Increase in Cumulative Construction Noise Calculations

dBA Leq FT
Activity 

Noise at SR
Combined (Existing 

+ Project) Change Threshold
Exceeds 
Threshold?

Reference Daytime Noise Level (Arrow Route)1 72.4 60
Reference Nighttime Noise Level (Arrow Route)1 67.2 60
Calculated noise level 73.2 50
SR 5 Daytime 73.1 51 68.7 74.5 1.3 5 No
SR 5 Nighttime 67.9 51 66.5 70.3 2.4 5 No
SR 3 Daytime 73.4 48 74.2 76.8 3.5 5 No
SR 3 Nighttime 68.2 48 73.8 74.8 6.7 5 Yes
Mitigated Nighttime Noise at SR 3 68.2 48 68.3 71.2 3.1 5 No
Daytime Truck Movement at SR 5 73.1 51 76.1 77.9 4.8 5 No
Daytime Truck Movement at SR 3 73.4 48 76.1 78.0 4.6 5 No
Nighttime Truck Movement at SR 5 67.9 51 76.1 76.7 8.8 5 Yes
Nighttime Truck Movement at SR 3 68.2 48 76.1 76.8 8.6 5 Yes

Sources
Attenuation Formula (line source)
Lp(R2)=Lp(R1)-10*Log(R2/R1)

8
Lp(R1) = reference noise level at known distance 5
Lp(R2) = noise level at second location soft
R1 = reference level distance 6.5
R2 = distance to second location

0.6339286
1. 12-hour daytime Leq measurement conducted 60 feet from the centerline of Arrow Route

Noise Level
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Day Night Day Night
0 1 0 2,818,383
0 1 0 1,148,154
0 1 0 1,659,587
0 1 0 4,365,158
0 1 0 8,912,509
0 1 0 15,848,932
0 1 0 19,498,446
1 0 21,379,621 0
1 0 17,378,008 0
1 0 10,232,930 0
1 0 7,943,282 0
1 0 8,511,380 0
1 0 7,943,282 0
1 0 12,302,688 0
1 0 9,332,543 0
1 0 11,481,536 0
1 0 10,964,782 0
1 0 9,772,372 0
1 0 10,232,930 0
1 0 8,912,509 0
1 0 8,128,305 0
1 0 4,786,301 0
0 1 0 4,168,694
0 1 0 3,467,369

Sum of Sound Power during Period wo/penalty ######### 61,887,231
Log Factor for Penalty (i.e., 10*log(x)) 1 10

Sound Power during Period with penalty ######### 618,872,314

Total Daily Sound Power, with penalties 778,174,785
Hours per Day 24

Average Hourly Sound Power, with penalties 32,423,949

Ldn 75.1
Notes:

Log factors for the Ldn and CNEL penalties are provided in Table 2-12 on pg. 2-52 of Caltrans 2009.

Source: 

Computation of Ldn

Computation of the CNEL based on 1-hour Leq measurements for each hour of a day are based on equation 2-27 on pg. 2-57 
of Caltrans 2009.
Computation of the Ldn based on 1-hour Leq measurements for each hour of a day are based on equation 2-26 on pg. 2-56 of 
Caltrans 2009.

California Deaprtment of Transportation (Caltrans), Divisiong of Environmental Analysis. 2009 (November). 2009 Technical 
Noise Supplement . Sacramento, CA. Available: <http://www.dot.ca.gov/hq/env/noise/>. Accessed September 24, 2010.

Period of 24-Hour 
Day (1=included, 

0=not)

Sound Power Breakdown 
by

Period of Day



Long-Term Measurement Summary
Start Date Start Time Duration LAeq LAFmax LAFmin Overall: Leq Ldn CNEL Daytime Leq Nighttime Leq

3/7/2024 1:00 PM 1:00:00 70.9 94.1 48.4 69.6 75.1 75.3 72.4 67.2
3/7/2024 2:00 PM 1:00:00 69.7 83.8 48.1
3/7/2024 3:00 PM 1:00:00 70.6 89.9 49.6
3/7/2024 4:00 PM 1:00:00 70.4 83.5 51.3
3/7/2024 5:00 PM 1:00:00 69.9 87.1 52.2
3/7/2024 6:00 PM 1:00:00 70.1 83.3 52.6
3/7/2024 7:00 PM 1:00:00 69.5 91.9 50.6
3/7/2024 8:00 PM 1:00:00 69.1 94.9 50.2
3/7/2024 9:00 PM 1:00:00 66.8 83.8 47.8
3/7/2024 10:00 PM 1:00:00 66.2 83.1 44.5
3/7/2024 11:00 PM 1:00:00 65.4 84.5 43.5
3/7/2024 12:00 AM 1:00:00 64.5 88.8 40.5
3/8/2024 1:00 AM 1:00:00 60.6 81.4 41.1
3/8/2024 2:00 AM 1:00:00 62.2 79.7 40.7
3/8/2024 3:00 AM 1:00:00 66.4 90 41.2
3/8/2024 4:00 AM 1:00:00 69.5 84.8 42.7
3/8/2024 5:00 AM 1:00:00 72 86.7 48
3/8/2024 6:00 AM 1:00:00 72.9 83.7 47.2
3/8/2024 7:00 AM 1:00:00 73.3 91 51.2
3/8/2024 8:00 AM 1:00:00 72.4 97 54.6
3/8/2024 9:00 AM 1:00:00 70.1 88 50.1
3/8/2024 10:00 AM 1:00:00 69 83.5 51
3/8/2024 11:00 AM 1:00:00 69.3 88.7 54.4
3/8/2024 12:00 PM 1:00:00 69 87.5 51.5
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Summary of Long-Term (24-Hour) Noise Measurement
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8-Hour (10 p.m. - 6 a.m.) Nighttime Leq Calculator
Hour Hourly Leq (dB) Linear Power (P)

10 p.m. 66.2 4168693.835

11 p.m. 65.4 3467368.505

12 a.m. 64.5 2818382.931

1 a.m. 60.6 1148153.621

2 a.m. 62.2 1659586.907

3 a.m. 66.4 4365158.322

4 a.m. 69.5 8912509.381

5 a.m. 72.0 15848931.92

Sum 42388785.43

Avg. Sound Power 5298598.178

8-hour Leq 67.2

Note
The sheet converts dBA noise levels to sound power (watts), for 
each individual hour of the measurment period. Then SP values are 
summed and averaged, then converted back to dBA to obtain the 8-
hour Leq
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12-Hour (7 a.m. - 7 p.m.) Leq Calculator
Hour Hourly Leq (dB) Linear Power (P)

7 a.m. 73.3 21379620.9

8 a.m. 72.4 17378008.29

9 a.m. 70.1 10232929.92

10 a.m. 69.0 7943282.347

11 a.m. 69.3 8511380.382

12 p.m. 69.0 7943282.347

1 p.m. 70.9 12302687.71

2 p.m. 69.7 9332543.008

3 p.m. 70.6 11481536.21

4 p.m. 70.4 10964781.96

5 p.m. 69.9 9772372.21

6 p.m. 70.1 10232929.92

Sum 137475355.2

Avg. Sound Power 17184419.4

12-hour Leq 72.4

Note
The sheet converts dBA noise levels to sound power (watts), for each 
individual hour of the measurment period. Then SP values are summed and 
averaged, then converted back to dBA to obtain the 12-hour Leq
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11-Hour (8 p.m. - 7 a.m.) Leq Calculator
Hour Hourly Leq (dB) Linear Power (P)

8 p.m. 69.1 8128305.162

9 p.m. 66.8 4786300.923

10 66.2 4168693.835

11 65.4 3467368.505

12 64.5 2818382.931

1 a.m. 60.6 1148153.621

2 a.m. 62.2 1659586.907

3 a.m. 66.4 4365158.322

4 a.m. 69.5 8912509.381

5 72 15848931.92

6 72.9 19498446

Sum 74801837.51

Avg. Sound Power 9350229.689

12-hour Leq 69.7

Note
The sheet converts dBA noise levels to sound power (watts), for each 
individual hour of the measurment period. Then SP values are summed and 
averaged, then converted back to dBA to obtain the 12-hour Leq
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