Appendix M

Noise and Vibration Modeling



Noise Calculation, Construction Equipment & Stationary Source Noise

Model Description: Composite Noise Level Calc, Various Distances, No Shielding

Model Approach and Cite: General Assesessment: FTA, 2018: Transit Noise and Vibration Impact Assessment Guidelines. Section 7.1
Levels and Use Factors: FHWA, 2006: Roadway Construction Noise Model, User's Guide. Table 1 (Actual measured Lmax).

Refc (ft)
50
Construction Phase Equipment Lmax @ Refc
Site Clearing
Excavator 80.7
Rubber Tired Loader 79.1
Tractor/Loader/Backhoe 84
Dump Truck 76.5
Water Truck 74.3
Skid Steer Loader 77.6
Site Preparation/Rough Grading
Rubber Tired Loader 83.4
Front End Loader 79.1
Tractor/Loader/Backhoe 84
Dump Truck 76.5
Water Truck 74.3
Grader 85
Fine/Pad Grading, Excavation for Underground
Conduit/Utilities, and Stormwater LID Areas
Rubber Tired Loader 83.4
Skid Steer Loader 79.1
Water Truck 84
Roller 80
Tractor/Loader/Backhoe 77.6
Grader 85
Plate Compactor 83.2
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Project Number:

Item @ Recept
Leq (dBA)

XXXX

Composite @ Recept

Leq (dBA)

Composite >>>>>>>>>>>>>>

62
61
66
58
56
59

1.7E+06
1.2E+06
3.7E+06
6.6E+05
4.0E+05
8.5E+05

Composite >>>>>>>>>>>>>>

65
61
66
58
56
67

3.2E+06
1.2E+06
3.7E+06
6.6E+05
4.0E+05
4.7E+06

Composite >>>>>>>>>>>>>>

65
61
66
59
59
67
62

3.2E+06
1.2E+06
3.7E+06
7.4E+05
8.5E+05
4.7E+06
1.5E+06
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Construction of Foundation Pads Composite >>>>>>>>>>>>>>

Water Truck 74.3 40 70 260 56 4.0E+05
Tractor/Loader/Backhoe 77.6 40 74 260 59 8.5E+05
Impact Pile Driver 100.8 20 94 260 79 8.9E+07
Concrete Mixer Truck 78.8 40 75 260 61 1.1E+06
Concrete Pump Truck 81.4 20 74 260 60 1.0E+06
BESS Container and Conduit Installation Composite >>>>>>>>>>>>>>
Compressor (air) 77.7 40 74 260 59 8.7E+05
Crane 80.6 16 73 260 58 6.8E+05
Excavator 80.7 40 77 260 62 1.7E+06
Generator 80.6 50 78 260 63 2.1E+06
Rough Terrain Forklift 83.4 40 79 260 65 3.2E+06
Skid Steer Loader 79.1 40 75 260 61 1.2E+06
Tractor/Loader/Backhoe 84 40 80 260 66 3.7E+06
Project Substation/Switchyard Gen-Tie Installation Composite >>>>>>>>>>>>>>
Aerial Lift 74.7 20 68 260 53 2.2E+05
Compressor (air) 77.7 40 74 260 59 8.7E+05
Bore/Drill Rig 84.4 20 77 260 63 2.0E+06
Crane 80.6 16 73 260 58 6.8E+05
Excavator 80.7 40 77 260 62 1.7E+06
Generator 80.6 50 78 260 63 2.1E+06
Rough Terrain Forklift 83.4 40 79 260 65 3.2E+06
Skid Steer Loader 79.1 40 75 260 61 1.2E+06
Tractor/Loader/Backhoe 84 40 80 260 66 3.7E+06
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Paving for Drive Aisles

Landscaping, Lighting, Architectural Finishes

Roller
Paver
Concrete Mixer Truck

Compressor (air)
Gradall
Tractor
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59 7.4E+05
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Composite >>>>>>>>>>>>>>

59 8.7E+05
65 3.2E+06
66 3.7E+06
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Vibration Source Levels for Construction Equipment Greenbark 30 BESS Project
Project Number: XXXXXX

Model Approach and Cite: FTA, 2018: Table 7-4 and Eq. 7-2, 7-3.
Caltrans, 2020 = "Distinctly Perceptible" over 0.24 in/sec

Vibration Assessment, Individual Source

Reference Source (at 25 ft): PPV 0.644 in/sec, Pile Driver (impact, typical)
Reference Source (at 25 ft): Lv 104 VdB, Pile Driver (impact, typical)
Damage Human
Criterion FTA, 2018 Perceptibilty Human Annoyance
(over 0.5 in/sec) (over 0.2 in/sec) (over 65 Vdb) (over 80 VdB)
D (ft) = ppv(eq) = Lv(D) =
(ref) 25 0.644 in/sec Yes Yes 104.0 vdB Yes Yes
At 50 feet 50 0.228 in/sec No Yes 95.0 vVdB Yes Yes
At 100 feet 100 0.081 in/sec No No 85.9 VdB Yes Yes
At 160 feet 160 0.040 in/sec No No 79.8 VdB Yes No
At 200 feet 200 0.028 in/sec No No 76.9 VdB Yes No
At 600 feet 600 0.005 in/sec No No 62.6 VdB No No

Vibration Assessment, Individual Source

Reference Source (at 25 ft): PPV 0.210 in/sec, Vibratory Roller (compactor)
Reference Source (at 25 ft): Lv 94 VdB, Vibratory Roller (compactor)
Damage Human
Criterion FTA, 2018 Perceptibilty Human Annoyance
(over 0.5 in/sec) (over 0.2 in/sec) (over 65 Vdb) (over 80 VdB)
D (ft) = ppv(eq) = Lv(D) =
(ref) 25 0.210 in/sec No Yes 94.0 vdB Yes Yes
At 50 feet 50 0.074 in/sec No No 85.0 VdB Yes Yes
At 100 feet 100 0.026 in/sec No No 75.9 VdB Yes No
At 200 feet 200 0.009 in/sec No No 66.9 VdB Yes No
At 600 feet 600 0.002 in/sec No No 52.6 VdB No No
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Vibration Assessment, Individual Source

Reference Source (at 25 ft): PPV 0.089 in/sec, Large Bulldozer
Reference Source (at 25 ft): Lv 87 VdB, Large Bulldozer
Damage Human
Criterion FTA, 2018 Perceptibilty Human Annoyance
(over 0.5 in/sec) (over 0.2 in/sec) (over 65 Vdb) (over 80 VdB)
D (ft) = ppv(eq) = Lv(D) =
(ref) 25 0.089 in/sec No No 87.0 vdB Yes Yes
At 50 feet 50 0.031 in/sec No No 78.0 VdB Yes No
At 100 feet 100 0.011 in/sec No No 68.9 VdB Yes No
At 200 feet 200 0.004 in/sec No No 59.9 VdB No No
At 600 feet 600 0.001 in/sec No No 45.6 VdB No No

Vibration Assessment, Individual Source

Reference Source (at 25 ft): PPV 0.076 in/sec, Loaded Trucks
Reference Source (at 25 ft): Lv 86 VdB, Loaded Trucks
Damage Human
Criterion FTA, 2018 Perceptibilty Human Annoyance
(over 0.5 in/sec) (over 0.2 in/sec) (over 65 Vdb) (over 80 VdB)
D (ft) = ppv(eq) = Lv(D) =
(ref) 25 0.076 in/sec No No 86.0 VdB Yes Yes
At 50 feet 50 0.027 in/sec No No 77.0 VdB Yes No
At 100 feet 100 0.010 in/sec No No 67.9 VdB Yes No
At 200 feet 200 0.003 in/sec No No 58.9 VdB No No
At 600 feet 600 0.001 in/sec No No 44.6 VdB No No
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