Appendix E

Noise and Vibration
Modeling Calculations



E—
ASCENT

NMENTAL

ENVIRO

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 noise 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: Residences along Taylorville Road
STEP 1: Identify the noise sources and enter the reference noise levels (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 receptor and the reduction provided by any intervening barrier.

Step 1. Step 2. Step 3.
Noise Source Reference Noise Level Attenuation Characteristics Attenuated Noise Level at Receptor
Reduction
Reference Provided
Noise Reference Source Receiver Ground Noise Distance to by Barrier,
Level Distance || Ground Type Height Height Factor Level Receptor if any
(dBA) @ (ft) (soft/hard) (ft) (ft) (dBA) @ (ft) (dBA)
Traffic along SR 49 66.7 @ 110 soft 8 5 0.63 66.7 @ 110 0
Traffic along Taylorville Road 48.1 @ 80 soft 8 5 0.63 48.1 @ 80 0
0.66 0
0.66
0.66
0.66

Combined level of noise exposure at receptor from all noise sources (dBA):  66.8

Notes:

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

2 - 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).

3 - Summation of noise levels from different stationary noise sources at the same receptor is based on the equation presented on page 201 of FTA 2018.

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:

Sources:
Federal Transit Association (FTA). 2006 (May). Transit Noise and Vibration Impact Assessment. FTA-VA-90-1003-06. Washington, D.C. Available:
<http://www.fta.dot.gov/documents/FTA_Noise_and_Vibration_Manual.pdf>. Accessed: March 5, 2020.



Construction Source Noise Prediction Model

Combined Predicted Reference Noise Levels Usage
Distance in feet Noise Level (L., dBA) Equipment (L,nay) at 50 feet’ Factor’
Threshold 1,218 50.0 | Front End Loader 80 0.4
90 77.9 Excavator 85 0.4
115 75.1 Dozer 85 0.4
140 72.9
Ground Type soft
Source Height 8
Receiver Height 5
Ground Factor’ 0.63

Predicted Noise Level * L., dBA at 50 feet®

Front End Loader 76.0
Excavator 81.0
Dozer 81.0

Combined Predicted Noise Level (L., dBA at 50 feet)
84.7

Sources:

! Obtained from the FHWA Roadway Construction Noise Model, January 2006. Table 1.

?Based on Table 4-26 from the Federal Transit Noise and Vibration Impact Assessment, 2018 (pg 86).

®Based on the following from the Federal Transit Noise and Vibration Impact Assessment, 2018 (pg 176 and 177).
Leq(equip) = E.L.+10*log (U.F.) - 20*log (D/50) - 10*G*log (D/50)

Where: E.L. = Emission Level;

U.F.= Usage Factor;

G = Constant that accounts for topography and ground effects (FTA 2018: pg 86); and
D = Distance from source to receiver.



Distance Propagation Calculations for
Stationary Sources of Ground Vibration

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).

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 2: Identify the vibration source and enter the reference STEP 3: Select the distance to the
peak particle velocity (PPV) and distance. receiver.

Table B. Propagation of peak particle velocity (PPV) with distance

Noise Source/ID Reference Noise Level Attenuated Noise Level at Receptor
vibration level distance vibration level distance
(PPV) @ (ft) (PPV) @ (ft)
Large bulldozer 0.089 @ 25 0.013 @ 90

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

Notes:
Computation of propagated vibration levels is based on the equations presented on pg. 185 of FTA 2018. Estimates of

Sources:
Federal Transit Administration. 2018. Transit Noise and Vibration Impact Assessment. FTA Report No. 0123. Prepared by



Attenuation Calculations for Stationary Noise 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).

STEP 1: Identify the noise source and enter STEP 2: Select the ground type (hard or soft), STEP 3: Select the distance to the

the reference noise level (dBA and distance). and enter the source and receiver heights. receiver.
Noise Source/ID Reference Noise Level Attenuation Characteristics Attenuated Noise Level at Receptor
noise level distance || Ground Type Source Receiver Ground noise level distance
(dBA) @ (ft) (soft/hard) Height (ft)  Height (ft) Factor (dBA) @ (ft)
HVAC unit 70.0 @ 3 soft 8 5 0.63 311 @ 90
Notes:

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).

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-



Traffic Noise Spreadsheet Calculator

Project:  Grass Valley Southern SOl Amendment Project
Input Output
Noise Level Descriptor: Ldn
Site Conditions: Soft
Traffic Input: ADT
Traffic K-Factor: Distance to
Directional
Segment Description and Location Speed  Centerline, (feet), Traffic Distribution Characteristics Ldn, Distance to Contour, (feet);
Number Name From To ADT (mph) Near Far % Auto % Medium % Heavy %Day %Eve % Night| (dBA);s; 70 dBA 65 dBA 60 dBA 55 dBA
1 State Route 49 McKnight Way  Crestview Drive 21,690 55 110 110 97.0% 2.0% 1.0% 80.0% 15.0% 5.0% 66.5 64 138 297 639
2 State Route 50 McKnight Way  Crestview Drive 22,749 55 110 110 97.0% 2.0% 1.0% 80.0% 15.0% 5.0% 66.7 66 142 306 659
3 Taylorville Road McKnight Way  project driveway 1,059 30 80 80 97.0% 2.0% 1.0% 80.0% 15.0% 5.0% 48.1 3 6 13 28

*All modeling assumes average pavement, level roadways (less than 1.5% grade), constant traffic flow and does not account for shielding of any type or finite roadway adjustments. All levels are reported as A-weighted noise levels.
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