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APPENDIX D: NOISE MONITORING RESULTS, PHOTO LOG, AND LABORATORY CALIBRATION SHEETS 

Part A. Baseline Monitoring Results 

Monitoring Position AE Area Longitude Latitude Date/Time Leq 
(day) 

Leq 
(night) 

Ldn Statistical Sound Levels (Ln) 

Start End L2 L8 L25 L50 L66 L90 

MP-1  

(Near Wetland 
Mitigation Site) 

 -122.4951 48.4525 4:00 PM 
1/4/2016 

3:00 PM 
1/5/2016 

63 59 66 66 64 61 58 56 52 

MP-2  -122.4417 48.4455 12:00 PM 
1/4/2016 

11:00 AM 
1/5/2016 

67 63 70 71 68 66 62 60 56 

MP-3  -122.3861 48.4569 1:00 PM 
1/4/2016 

12:00 PM 
1/5/2016 

58 56 63 62 59 56 53 51 47 

MP-4  -122.3531 48.4678 1:00 PM 
1/4/2016 

12:00 PM 
1/5/2016 

57 54 61 59 56 54 51 50 47 

MP-5  -122.3279 48.4714 2:00 PM 
1/4/2016 

1:00 PM 
1/5/2016 

64 61 68 64 55 50 48 47 45 

MP-6  -122.3258 48.4418 3:00 PM 
1/5/2016 

2:00 PM 
1/6/2016 

71 72 79 64 55 47 45 44 43 

MP-7  -122.3363 48.4110 3:00 PM 
1/5/2016 

2:00 PM 
1/6/2016 

59 60 66 62 58 54 52 51 49 

MP-8  -122.3431 48.3416 3:00 PM 
1/5/2016 

2:00 PM 
1/6/2016 

63 65 71 65 57 54 52 51 49 
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Monitoring Position AE Area Longitude Latitude Date/Time Leq 
(day) 

Leq 
(night) 

Ldn Statistical Sound Levels (Ln) 

Start End L2 L8 L25 L50 L66 L90 

MP-9  -122.3425 48.3320 3:00 PM 
1/5/2016 

2:00 PM 
1/6/2016 

67 65 72 72 67 64 61 60 57 

MP-10 

(Near Heron Rookery) 

 -122.5388 48.4619 4:26 AM 
1/6/2016 

12:00 PM 
1/6/2016 

64 60 67 70 66 63 61 58 54 

MP-11 

(Near Bald Eagle Nest) 

 -122.5464 48.4782 5:08 AM 
1/6/2016 

1:19 PM 
1/6/2016 

60 59 66 69 56 50 47 46 45 
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Part B. Monitoring Positions 
MP-1 
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MP-2 
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MP-3 
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MP-4 
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MP-5 
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MP-6 
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MP-7 
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MP-8 
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MP-9 
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MP-10 
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MP-11 
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Part C: Noise Mitigation Analyzed but Dismissed 
Two mitigation scenarios were analyzed that were dismissed from further consideration due to high costs. Specifically, sound barriers were 
evaluated throughout the project corridor and a combination of a county-wide quiet zone paired with some sound barriers was also 
analyzed. The following subsections provide details on these mitigation scenarios that were analyzed but dismissed. 

Sound Barriers at Rail Corridor Right of Way 
Sound barriers were evaluated in several locations along the rail corridor to determine if they could effectively reduce sound levels at 
affected receptors. The acoustic model developed for the impact assessment was adjusted to account for these sound barriers. Sound levels 
were recalculated to identify barrier insertion loss, or project noise reduction, at the affected residences. The sound barriers modeled for 
this analysis included the following characteristics: 

 18 feet in height 

 Multiple barriers with total length of approximately 15,724 feet 

The modeling effort demonstrated that the installation of sound barriers could achieve a reduction of 
up to 14 dBA. Noise impacts under this mitigated condition were reduced to 24 moderate impacts 
and one severe impact of the fixed impact limits. Relative to the existing environment, or the relative 
impact limits, with barriers, the impact conditions would be reduced to 13 moderate impacts and one 
severe impact.  

Because sound barriers were found to effectively reduce noise levels at many of the affected 
receptors, a preliminary cost evaluation was conducted. The FTA estimated in the year 2006 that the 
cost per square foot for a sound barrier ranged from $25 to $35. That value is likely to be somewhat 
low compared to current construction trends. The Washington State Department of Transportation 
(WSDOT) has identified in its Traffic Noise Guidelines, a cost per square foot of $51.61 to construct a 
sound barrier. That cost was used in this analysis to achieve a realistic estimate. The sound barriers 
analyzed for this scenario would have a size of 283,031 square feet and an estimated cost of $14,607,244. These cost estimates do not 
include fees for design and inspection. The cost to provide mitigation per benefitted residence (of which there are 188) would be $78,114.  

To put this value in context, WSDOT criteria for reasonableness of noise mitigation were considered. WSDOT considers sound barriers to 
mitigate roadway noise, similar to what was modeled in this scenario, and would consider it reasonable to provide mitigation if the cost 

FTA impact criteria are based on 
a comparison of existing outdoor 
noise levels with future outdoor 
noise levels from a project. 
Impacts are identified via both 
absolute criteria and relative 
criteria: 

Absolute criteria: noise impacts 
caused by the project alone. 

Relative criteria: noise impacts 
caused by a change (increase) 
in the noise environment as a 
result of the proposed project. 
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were $36,127 or less per benefitted residence (WSDOT 2011). Because the expense for these sound barriers would be much greater than this 
cost allowance, it is unlikely that sound barriers would be considered a reasonable expenditure using WSDOT guidelines for reasonable 
noise mitigation.  

Because much of the project rail corridor is not owned or operated by Shell, it could be difficult, or impossible, for Shell to implement sound 
barriers along much of the corridor rights of way. In addition, in some areas sound barriers would not be compatible with existing land uses 
and would be likely to have impacts on scenic corridors in the Skagit Valley. Considering these factors, sound barriers are not recommended 
as mitigation for the proposed project.  

Implementation of FRA Quiet Zones 
FRA train horn regulations require that railroad operators sound their horns at all public at-grade crossings. Train horns produce a 
relatively large noise footprint and, for the proposed project, would be the main cause of impacts along the rail alignment. To mitigate noise 
impacts, Quiet Zones can be established by which trains can pass through an at-grade crossing without sounding their horns.   

The FRA Quiet Zone Calculator was used to evaluate the establishment of Quiet Zones at three at-grade crossings along the Anacortes 
Subdivision: 

 Avon-Allen Road Crossing (Skagit County jurisdiction) 

 Pulver Road (Skagit County jurisdiction) 

 Garrett Street/SR 20 (City of Burlington jurisdiction) 

These three locations were identified for primary consideration because they provide the most efficient amount of train horn noise 
mitigation. In other words, Quiet Zone treatment at these at-grade crossings would provide the most mitigation at the least amount of 
intersections. 

To establish a Quiet Zone, FRA requires that supplemental safety measures (SSMs) be implemented to negate the need for train operators 
to use their horns. FRA has predetermined a number of SSMs that fully compensate for lack of a train horn. These SSMs include temporary 
closure of the at-grade crossing at a predetermined time each day, installation of a four-quadrant gate system, installation of a two-
quadrant gate with medians or channelization devices, or creation of one-way streets with gates. Using the FRA Quiet Zone Calculator, it 
was determined that the “Mountable Medians with Reflective Traffic Channelization Devices” option to provide sufficient safety measures 
and institute a 24-hour Quiet Zone at each of the crossings would be the most cost-effective option at $13,000 per crossing.  
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Although the costs to implement a quiet zone may be a reasonable expenditure, Skagit County determined that for safety and reliability 
reasons quiet zones represent a risk that they are unwilling to take on at this time. Additionally, costs associated with routine maintenance 
are another reason why these Quiet Zones are not feasible. 

Implementation of FRA Quiet Zones and Sound Barriers 
As noted above, a countywide Quiet Zone would effectively mitigate noise impacts to 35 moderate impacts at residences. As described in the 
previous section, these impacts are localized in two general locations in Burlington and Mount Vernon.  

For these residences, seven sound barriers were evaluated to determine if, in combination with the countywide Quiet Zone, they could 
further mitigate noise impacts. Sound barriers were modeled at heights of 18 feet and varying lengths, depending on the location of each 
barrier, but in total have a length of 7,984 feet.  

Noise impacts under this mitigated condition were reduced to one moderate impact of the fixed impact limits and no impacts compared 
with the relative noise impact scenario. Using the same cost estimation methods described earlier, these seven barriers would have a square 
footage of approximately 143,711 and would cost $7,416,909, not including design and inspection fees. 

Three of the sound barriers, totaling 59,992 square feet in size, provide mitigation at only one or two residences. The cost of these barriers 
would total $3,096,204, or $774,051 per benefitted residence, a value that is over 20 times the amount WSDOT considers reasonable for 
noise mitigation. That means, in this scenario, these three barriers would be dropped from consideration and the number of moderate 
impacts would increase to five affected residences. Also, the cost to provide noise mitigation in the form of sound barriers would be reduced 
to $4,320,705, or $144,023 per benefitted residence (of which there are now 30), a value that is approximately four times the amount 
WSDOT considers reasonable for noise mitigation.  

Because the cost of these sound barriers would be much greater than the WSDOT cost allowance, it is unlikely they would be considered a 
reasonable expenditure. Furthermore, these residences are already experiencing relatively high noise levels associated with railroad traffic. 
The benefit received solely from the countywide Quiet Zone, even at these moderately affected residential properties, would be between 4 
and 7 dBA, which represents a noticeable reduction (i.e., over 3 dBA) in sound levels. Therefore, this mitigation scenario is not 
recommended as it would provide little improvement compared with the mitigation already achieved via the Quiet Zone.  
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Part D: Laboratory Calibration Certificates 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets Page D-27 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

Page D-28 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets 

  



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets Page D-29 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

Page D-30 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets Page D-31 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

Page D-32 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets Page D-33 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

Page D-34 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets 

 

 

  



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets Page D-35 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

Page D-36 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets Page D-37 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

Page D-38 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets 

 



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets Page D-39 

  



Shell Anacortes Rail Unloading Facility Draft Environmental Impact Statement  October 2016 

Page D-40 Appendix D | Noise Monitoring Results, Photo Log, and Laboratory Calibration Sheets 

 


	Appendix D: NOISE MONITORING RESULTS, PHOTO LOG, AND LABORATORY CALIBRATION SHEETS
	Part A. Baseline Monitoring Results
	Part B. Monitoring Positions
	MP-1
	MP-2
	MP-3
	MP-4
	MP-5
	MP-6
	MP-7
	MP-8
	MP-9
	MP-10
	MP-11

	Part C: Noise Mitigation Analyzed but Dismissed
	Sound Barriers at Rail Corridor Right of Way


	 18 feet in height
	 Multiple barriers with total length of approximately 15,724 feet
	Implementation of FRA Quiet Zones

	 Avon-Allen Road Crossing (Skagit County jurisdiction)
	 Pulver Road (Skagit County jurisdiction)
	 Garrett Street/SR 20 (City of Burlington jurisdiction)
	Implementation of FRA Quiet Zones and Sound Barriers




