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King County SCRTS Preliminary Draft Environmental Impact Statement B-1 

Noise Metrics 

The following mathematical descriptors correlate with human response to sound, and are used 
to assess sounds that vary over time: 

 Equivalent Sound Level (Leq):  Leq is the average of a time-varying A-weighted sound 
level during a specified interval. The Leq is used to characterize complex, fluctuating 
sound levels with a single number. This study utilizes an hourly Leq. 

 Maximum Sound Level (Lmax):  Lmax is the maximum recorded A-weighted sound level 
for a given time interval or event. This study utilizes an hourly Lmax fast (125 millisecond 
averaging time) to correlate with the typical response time of the human ear. 

 Percent Sound Level (Ln):  Ln is the sound level that is exceeded n percent of the time; 
for example, L08 is the level exceeded 8 percent of the time. L25 is the sound level 
exceeded 25 percent of the time. Percent sound levels isolate louder events of short 
duration in a given measurement period, the smaller the percentage, the more shorter-
duration events influence the value. 

The appropriate descriptor for a given situation will depend on the following sound source, 
receiver, and analysis conditions: 

 Transient character of the sound (constant level, changes frequently over time) 
 Jurisdictional criteria (descriptors defined by municipal code, interpretations of code 

requirements, existing sound levels) 
 Source characterization (influence of each sound source) 

Noise Modeling Methodology 

The primary methodology used for the environmental sound level analysis and prediction was a 
computer noise model. This model was created with the acoustic modeling software Cadna/A. 
Cadna/A uses the Control of Accuracy and Debugging for Numerical Applications (CADNA) 
computation engine developed by the Pierre et Marie Curie University of Paris. The Cadna/A 
model utilizes the International Organization for Standardization (ISO) 9613 standard for 
predicting outdoor sound levels (ISO 1996). Sound propagation over distances greater than 
1,000 feet is strongly influenced by meteorological conditions. Special atmospheric conditions, 
such as inverted thermal gradients or downwind conditions can create a downward-refracting 
atmosphere that could potentially increase sound levels at large distances. The Cadna/A 
implementation of ISO 9613 always includes the effects of a moderately downward-refractive 
atmosphere. While under some atmospheric conditions the sound levels at great distances may 
be greater than what is predicted by Cadna/A, the received sound levels should generally be 
less (when no downward-refraction occurs) or much less (when upward-refraction occurs). 

The Cadna/A model was built from CAD drawings provided by URS/AECOM, satellite imagery, 
and King County Geographic Information Systems data. The data contained within the noise 
model included: conceptual site layouts, topography, property boundaries, zoning, and streets 
(where applicable). After the noise model was constructed, sound emissions from both 
alternatives were predicted based on conceptual site layouts, expected facility equipment, and 
trip generation estimates. Where increases to local traffic are anticipated, traffic on public 



King County SCRTS Preliminary Draft Environmental Impact Statement B-2 

roadways was also modeled. Sound emissions from vehicles operating within the site 
boundaries were only modeled where the receiving properties were zoned as residential or 
rural in the King County Noise Ordinance, as vehicles operated off of public roadways are 
exempt in receiving properties that are zoned commercial or industrial. The baseline 
permissible sound levels and the exceedances allowed for short-term sound events defined in 
the King County Noise Ordinance are typically applied as statistical sound levels (L25 for the 
baseline limit, L08 for the 5 dB exceedance, L02 for the 10 dB exceedance, and Lmax for the 15 dB 
exceedance). However, the level of project design detail available during environmental review 
pursuant to SEPA does not support this level of analysis. Therefore, this analysis assesses 
regulatory compliance using the baseline sound level limits applied as an hourly Leq metric, 
which is the average sound during one-hour. Potential noise impacts are also identified based 
on increases to existing average hourly noise conditions.  

 



A1King County SCRTS | Noise Appendix
The Greenbusch Group, Inc. 

Table B-1. No Action Alternative, Long Term Daytime Ambient Noise Monitoring Hourly Data (LT-NA), dBA 

Date Time Leq Lmax Lmin Date Time Leq Lmax Lmin Date Time Leq Lmax Lmin 

6/28/13 12:00 PM 70 86 61 6/30/13 10:00 AM 68 82 56 7/1/13 7:00 PM 69 83 56 

6/28/13 1:00 PM 70 91 55 6/30/13 11:00 AM 69 91 58 7/1/13 8:00 PM 68 84 57 

6/28/13 2:00 PM 69 84 56 6/30/13 12:00 PM 68 79 60 7/1/13 9:00 PM 67 77 56 

6/28/13 3:00 PM 68 86 57 6/30/13 1:00 PM 69 83 58 7/2/13 7:00 AM 70 87 63 

6/28/13 4:00 PM 69 84 57 6/30/13 2:00 PM 68 85 59 7/2/13 8:00 AM 70 86 60 

6/28/13 5:00 PM 68 81 57 6/30/13 3:00 PM 68 88 59 7/2/13 9:00 AM 70 81 60 

6/28/13 6:00 PM 70 83 60 6/30/13 4:00 PM 68 80 58 7/2/13 10:00 AM 70 82 61 

6/28/13 7:00 PM 69 84 60 6/30/13 5:00 PM 68 85 59 7/2/13 11:00 AM 70 85 61 

6/28/13 8:00 PM 69 85 60 6/30/13 6:00 PM 68 83 60 7/2/13 12:00 PM 70 88 60 

6/28/13 9:00 PM 69 85 58 6/30/13 7:00 PM 68 80 60 7/2/13 1:00 PM 70 87 63 

6/29/13 9:00 AM 69 87 58 6/30/13 8:00 PM 67 79 58 7/2/13 2:00 PM 70 84 59 

6/29/13 10:00 AM 69 85 61 6/30/13 9:00 PM 67 78 57 7/2/13 3:00 PM 69 85 58 

6/29/13 11:00 AM 69 82 60 7/1/13 7:00 AM 70 84 61 7/2/13 4:00 PM 69 89 59 

6/29/13 12:00 PM 69 88 58 7/1/13 8:00 AM 70 81 61 7/2/13 5:00 PM 68 82 57 

6/29/13 1:00 PM 69 93 57 7/1/13 9:00 AM 70 82 61 7/2/13 6:00 PM 68 82 57 

6/29/13 2:00 PM 69 84 58 7/1/13 10:00 AM 71 85 61 7/2/13 7:00 PM 69 87 59 

6/29/13 3:00 PM 69 88 58 7/1/13 11:00 AM 70 81 58 7/2/13 8:00 PM 68 83 59 

6/29/13 4:00 PM 69 84 58 7/1/13 12:00 PM 70 86 60 7/2/13 9:00 PM 67 79 57 

6/29/13 5:00 PM 69 84 59 7/1/13 1:00 PM 71 83 63 7/3/13 7:00 AM 71 84 62 

6/29/13 6:00 PM 68 89 60 7/1/13 2:00 PM 70 93 61 7/3/13 8:00 AM 71 81 63 

6/29/13 7:00 PM 68 81 60 7/1/13 3:00 PM 69 88 59 7/3/13 9:00 AM 71 86 63 

6/29/13 8:00 PM 68 81 58 7/1/13 4:00 PM 69 85 59 7/3/13 10:00 AM 71 88 61 

6/29/13 9:00 PM 67 80 57 7/1/13 5:00 PM 68 80 58 7/3/13 11:00 AM 72 83 66 

6/30/13 9:00 AM 68 86 53 7/1/13 6:00 PM 69 84 61 7/1/13 7:00 PM 69 83 56 

Lower quartile Leq 68 Median Leq 69 Upper quartile Leq 70 



A2King County SCRTS | Noise Appendix
The Greenbusch Group, Inc. 

Table B-2. Alternative 1, Long Term Daytime Ambient Noise Monitoring Hourly Data (LT-1), dBA 

Date Time Leq Lmax Lmin Date Time Leq Lmax Lmin Date Time Leq Lmax Lmin 

7/3/13 2:00 PM 63 93 50 7/5/13 10:00 AM 58 83 48 7/6/13 9:00 PM 60 86 49 

7/3/13 3:00 PM 63 84 50 7/5/13 11:00 AM 59 87 48 7/7/13 9:00 AM 59 80 45 

7/3/13 4:00 PM 61 83 50 7/5/13 12:00 PM 62 83 50 7/7/13 10:00 AM 58 80 47 

7/3/13 5:00 PM 58 84 51 7/5/13 1:00 PM 58 81 48 7/7/13 11:00 AM 57 83 47 

7/3/13 6:00 PM 58 87 49 7/5/13 2:00 PM 63 81 49 7/7/13 12:00 PM 61 84 47 

7/3/13 7:00 PM 59 86 49 7/5/13 3:00 PM 63 84 54 7/7/13 1:00 PM 56 80 47 

7/3/13 8:00 PM 58 84 49 7/5/13 4:00 PM 61 90 55 7/7/13 2:00 PM 60 79 47 

7/3/13 9:00 PM 63 85 48 7/5/13 5:00 PM 61 86 55 7/7/13 3:00 PM 57 79 46 

7/4/13 9:00 AM 64 85 54 7/5/13 6:00 PM 60 74 56 7/7/13 4:00 PM 59 80 47 

7/4/13 10:00 AM 60 85 55 7/5/13 7:00 PM 60 76 57 7/7/13 5:00 PM 55 76 47 

7/4/13 11:00 AM 62 86 55 7/5/13 8:00 PM 60 73 57 7/7/13 6:00 PM 55 72 47 

7/4/13 12:00 PM 61 90 54 7/5/13 9:00 PM 61 83 56 7/7/13 7:00 PM 59 83 47 

7/4/13 1:00 PM 60 83 54 7/6/13 9:00 AM 64 85 49 7/7/13 8:00 PM 56 76 50 

7/4/13 2:00 PM 59 75 54 7/6/13 10:00 AM 58 83 47 7/7/13 9:00 PM 55 71 50 

7/4/13 3:00 PM 61 79 54 7/6/13 11:00 AM 59 79 48 

7/4/13 4:00 PM 62 88 56 7/6/13 12:00 PM 57 81 48 

7/4/13 5:00 PM 62 91 54 7/6/13 1:00 PM 57 78 48 

7/4/13 6:00 PM 60 74 56 7/6/13 2:00 PM 58 87 49 

7/4/13 7:00 PM 61 84 56 7/6/13 3:00 PM 56 76 48 

7/4/13 8:00 PM 59 78 56 7/6/13 4:00 PM 59 84 49 

7/4/13 9:00 PM 60 83 56 7/6/13 5:00 PM 55 74 49 

7/5/13 7:00 AM 61 76 56 7/6/13 6:00 PM 56 79 49 

7/5/13 8:00 AM 61 83 47 7/6/13 7:00 PM 56 76 50 

7/5/13 9:00 AM 60 79 47 7/6/13 8:00 PM 58 80 52 

Lower quartile Leq 58 Median Leq 59 Upper quartile Leq 61 
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Table B-3. Alternative 2, Long Term Daytime Ambient Noise Monitoring Hourly Data (LT-2), dBA 

Date Time Leq Lmax Lmin Date Time Leq Lmax Lmin Date Time Leq Lmax Lmin 

6/28/13 12:00 PM 61 73 56 6/30/13 10:00 AM 63 72 57 7/1/13 7:00 PM 62 68 56 

6/28/13 1:00 PM 59 66 55 6/30/13 11:00 AM 63 78 56 7/1/13 8:00 PM 61 70 52 

6/28/13 2:00 PM 59 70 54 6/30/13 12:00 PM 62 71 57 7/1/13 9:00 PM 61 71 53 

6/28/13 3:00 PM 60 67 53 6/30/13 1:00 PM 61 78 55 7/2/13 7:00 AM 63 68 57 

6/28/13 4:00 PM 60 71 55 6/30/13 2:00 PM 61 68 56 7/2/13 8:00 AM 63 68 58 

6/28/13 5:00 PM 60 78 54 6/30/13 3:00 PM 60 70 53 7/2/13 9:00 AM 64 74 59 

6/28/13 6:00 PM 63 73 57 6/30/13 4:00 PM 61 67 55 7/2/13 10:00 AM 63 68 58 

6/28/13 7:00 PM 62 73 55 6/30/13 5:00 PM 62 69 56 7/2/13 11:00 AM 63 73 54 

6/28/13 8:00 PM 62 78 56 6/30/13 6:00 PM 63 71 58 7/2/13 12:00 PM 62 69 56 

6/28/13 9:00 PM 61 69 54 6/30/13 7:00 PM 63 71 56 7/2/13 1:00 PM 63 73 56 

6/29/13 9:00 AM 63 72 57 6/30/13 8:00 PM 62 71 56 7/2/13 2:00 PM 60 76 55 

6/29/13 10:00 AM 63 72 58 6/30/13 9:00 PM 62 74 56 7/2/13 3:00 PM 60 75 55 

6/29/13 11:00 AM 63 72 57 7/1/13 7:00 AM 63 73 57 7/2/13 4:00 PM 59 71 54 

6/29/13 12:00 PM 63 72 55 7/1/13 8:00 AM 64 77 60 7/2/13 5:00 PM 60 72 56 

6/29/13 1:00 PM 62 69 55 7/1/13 9:00 AM 64 75 59 7/2/13 6:00 PM 61 74 55 

6/29/13 2:00 PM 62 75 56 7/1/13 10:00 AM 64 73 56 7/2/13 7:00 PM 62 71 57 

6/29/13 3:00 PM 62 71 55 7/1/13 11:00 AM 63 74 58 7/2/13 8:00 PM 64 74 57 

6/29/13 4:00 PM 63 72 57 7/1/13 12:00 PM 64 78 56 7/2/13 9:00 PM 64 75 56 

6/29/13 5:00 PM 63 74 56 7/1/13 1:00 PM 64 76 58 7/3/13 7:00 AM 64 79 60 

6/29/13 6:00 PM 62 70 55 7/1/13 2:00 PM 62 83 56 7/3/13 8:00 AM 65 71 60 

6/29/13 7:00 PM 63 75 56 7/1/13 3:00 PM 61 75 55 7/3/13 9:00 AM 64 77 59 

6/29/13 8:00 PM 63 69 55 7/1/13 4:00 PM 60 75 54 

6/29/13 9:00 PM 63 70 58 7/1/13 5:00 PM 61 74 54 

6/30/13 9:00 AM 62 73 54 7/1/13 6:00 PM 63 75 57 

Lower quartile Leq 61 Median Leq 62 Upper quartile Leq 63 



King County SCRTS | Noise Appendix 
The Greenbusch Group, Inc. 

Table B-4. Operational Noise Model Sound Level Input Data 

Sound Source 
Sound Level at 

50 feet 
Usage Factor Reference 

Vehicles 

Commercial Haul 84 100% FHWA Specification 721.560 

Residential Haul 65 100% FHWA Specification 721.560 

Stationary Equipment 

Compactor 102 100% South Transfer Station measurements, 2013, 
Seattle, WA Compactor Power Pack 90 100% 

Compactor Radiator 96 
100% 

Mobile Equipment 

Backup Alarm 85 10% Greenbusch historical data 

Goat Truck 94 50% Algona Transfer Station measurements, 2013 

Tipping Floor Activities 

Front End Loader 91 100% FHWA 2006 
Dump Truck 104 100% 

Pickup Truck 85 100% FHWA 2006 + 10 dB 

Table B-5. Noise Model Operational Traffic Input Data, Vehicles Per Hour 

Vehicle Class 
2020 2040 

Weekday Saturday Weekday Saturday 
Self-Haul – peak hour 73 162 94 209 

Commercial Haul – peak hour 17 12 19 14 

Total Trip Generation 90 174 113 223 

Source: Totals from the Transpo Group Trip Generation Summary, July 2013. 
Self-haul/commercial haul distributions based on field observations by The Greenbusch Group, Inc., 2013



King County SCRTS | Noise Appendix
 The Greenbusch Group, Inc. 

Figure B-1. Alternative 1, Regulatory Compliance Noise Model 



King County SCRTS | Noise Appendix
The Greenbusch Group, Inc. 

Figure B-2. Alternative 1, Impact Analysis Noise Model 



King County SCRTS | Noise Appendix 
The Greenbusch Group, Inc. 

Figure B-3. Alternative 2, Regulatory Compliance Noise Model



King County SCRTS | Noise Appendix 
The Greenbusch Group, Inc. 

Figure B-4. Alternative 2, Impact Analysis Noise Model
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VISUAL ANALYSIS MATRIX
Project Title King County SCRTS Project
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No Action Alternative

VIEWPOINT NA-A EXISTING To 2 5 2 3.00 4 3 3.5 3 3.17
PROPOSED 2 5 2 3.00 4 3 3.5 3 3.17

VIEWPOINT NA-B EXISTING To 2 4 4 3.33 4 5 4.5 3 3.61

PROPOSED 2 4 4 3.33 4 5 4.5 3 3.61

VIEWPOINT NA-C EXISTING To 2 2 1 1.67 3 2 2.5 1 1.72

PROPOSED 2 2 1 1.67 3 2 2.5 1 1.72

VIEWPOINT NA-D EXISTING To 1 2 1 1.33 3 2 2.5 1 1.61

PROPOSED 1 2 1 1.33 3 2 2.5 1 1.61

VIEWPOINT NA-E EXISTING To 3 3 2 2.67 3 4 3.5 1 2.39

PROPOSED 3 3 2 2.67 3 4 3.5 1 2.39

Vividness:
7- Very High
6 - High
5 - Moderately High
4- Average
3 - Moderately Low
2 - Low
1 - Very Low
-- Non existent

Intactness:
Development:

7 - No development
6- Little development
5 - Some development
4 - Average level of development
3 - Moderately high development
2 - High level of development
1  - Very high level of development

Encroachment (undesirable eyesores):
7 - None
6 - Few
5 - Some
4 - Average
3 - Several
2- Many
1 - Very Many

Unity:
7 - Very High
6 - High
5 - Moderately High
4 - Average
3 - Moderately Low
2 - Low
1 - Very Low
- - Non existent

Existing
Equal to Existing
Higher than Existing

Rater's Total Visual Quality 
Score Breakdown
7 - Dramatic, Pristine Natural 
Environment with water, 
mountains, and mature vegetation 
or Superb example of built 
environment in dramatic physical 
setting.
6 - Very High
5 - High
4 - Moderately High
3 - Average
2 - Moderately Low
1 - Low
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VIEWPOINT 1-B EXISTING To 3 4 3 3.33 3 6 4.5 4 3.94
PROPOSED 3 4 2 3 2 5 3.5 3 3.17

VIEWPOINT 1-C EXISTING To 2 2 2 2 3 4 3.5 3 2.83
PROPOSED 2 1 1 1.33 2 4 3 2 2.11

VIEWPOINT 1-D EXISTING To 2 4 2 2.67 4 5 4.5 4 3.72
PROPOSED 2 4 2 2.67 4 5 4.5 4 3.72

VIEWPOINT 1-E EXISTING To 3 3 1 2.33 5 5 5 2 3.11
PROPOSED 1 1 1 1 2 3 2.5 1 1.50

VIEWPOINT 1-F EXISTING To 2 3 1 2 2 2 2 1 1.67
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Vividness:
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6 - High
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4- Average
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Development:
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4 - Average level of development
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7 - None
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Rater's Total Visual Quality 
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7 - Dramatic, Pristine Natural 
Environment with water, 
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6 - Very High
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4 - Moderately High
3 - Average
2 - Moderately Low
1 - Low
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PROPOSED 4 5 4 4.33 3 4 3.5 4 3.94

VIEWPOINT 2-B EXISTING To 4 4 5 4.33 4 6 5 5 4.78
PROPOSED 4 4 5 4.33 4 6 5 5 4.78

VIEWPOINT 2-C EXISTING To 4 4 4 4 4 6 5 4 4.33
PROPOSED 4 4 4 4 4 5 4.5 4 4.17

VIEWPOINT 2-D EXISTING To 3 4 3 3.33 4 3 3.5 3 3.28
PROPOSED 3 3 2 2.67 3 2 2.5 3 2.72

Vividness:
7- Very High
6 - High
5 - Moderately High
4- Average
3 - Moderately Low
2 - Low
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6- Little development
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4 - Average level of development
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2 - High level of development
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7 - None
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5 - Some
4 - Average
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2- Many
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4 - Average
3 - Moderately Low
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Score Breakdown
7 - Dramatic, Pristine Natural 
Environment with water, 
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environment in dramatic physical 
setting.
6 - Very High
5 - High
4 - Moderately High
3 - Average
2 - Moderately Low
1 - Low
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Alternative 1 - Commercial-haul Trip Distribution
King County South Transfer Station
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Alternative 1 - Self-haul Trip Distribution
King County South Transfer Station
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King County South Transfer Station
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Alternative 2 - Commercial Haul Trip Distribution
King County South Transfer Station
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Alternative 2 - Self-haul Trip Distribution
King County South Transfer Station
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King County South Transfer Station
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