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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 Leq Statistical Sound Levels (Ln)
(day) (night)

Start

MP-1 -122.4951 48.4525 4:00 PM 3:00 PM 63 59 66 66 64 61 58 56 52
(Near Wetland 1/4/2016 1/5/2016

Mitigation Site)

MP-2 -122.4417 48.4455 12:00 PM 11:00 AM 67 63 70 71 68 66 62 60 56
1/4/2016 1/5/2016

MP-3 -122.3861 48.4569 1:00 PM 12:00 PM 58 56 63 62 59 56 53 51 47
1/4/2016 1/5/2016

MP-4 -122.3531 48.4678 1:00 PM 12:00 PM 57 54 61 59 56 54 51 50 a7
1/4/2016 1/5/2016

MP-5 -122.3279 48.4714 2:00 PM 1:00 PM 64 61 68 64 55 50 48 a7 45
1/4/2016 1/5/2016

MP-6 -122.3258 48.4418 3:00 PM 2:00 PM 71 72 79 64 55 47 45 44 43
1/5/2016 1/6/2016

MP-7 -122.3363 48.4110 3:00 PM 2:00 PM 59 60 66 62 58 54 52 51 49
1/5/2016 1/6/2016

MP-8 -122.3431 48.3416 3:00 PM 2:00 PM 63 65 71 65 57 54 52 51 49
1/5/2016 1/6/2016
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Monitoring Position AE Area Longitude Latitude Date/Time Leq Leq Statistical Sound Levels (Ln)
(day) (night)

Start

MP-9 -122.3425 48.3320 3:00 PM 2:00 PM 67 65 72 72 67 64 61 60 57
1/5/2016 1/6/2016

MP-10 -122.5388 48.4619 4:26 AM 12:00 PM 64 60 67 70 66 63 61 58 54

(Near Heron Rookery) 1/6/2016 1/6/2016

MP-11 -122.5464 48.4782 5:08 AM 1:19 PM 60 59 66 69 56 50 a7 46 45

(Near Bald Eagle Nest) 1/6/2016  1/6/2016
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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-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 feetin height

FTA impact criteria are based on

= Multiple barriers with total length of approximately 15,724 feet a comparison of existing outdoor
The modeling effort demonstrated that the installation of sound barriers could achieve a reduction of | Noise levels with future outdoor
up to 14 dBA. Noise impacts under this mitigated condition were reduced to 24 moderate impacts noise levels ffom a project.

. . . Lo . .. ) ) Impacts are identified via both
and one severe impact of the fixed impact limits. Relative to the existing environment, or the relative absolute criteria and relative
impact limits, with barriers, the impact conditions would be reduced to 13 moderate impacts and one criteria:

severe impact. o o
P Absolute criteria: noise impacts

. . . caused by the project alone.
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.

Relative criteria: noise impacts
caused by a change (increase)
in the noise environment as a
result of the proposed project.

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
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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-
guadrant 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

Page D-26 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-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

Calibration Certificate

Certificate Number 2015008657
Custommer;

The Modsl Shap

3149 East Kemper Bond

Cineinnail, (H 45241, Undied States

Model Number  LXT SE Procedure Number  D0001 8384

Sorial Number 0004528 Tachniclan Fan Harria
Test Results Pass Calibration Date B Sep 2015
Calibration Dere
nitial Conaitfon A8 Manulachured Temperature 7201 ¢ +0.04 G
Description Sound Expert LxT Humigity 515 WRH £0.5%RH
Static Pressure BETH wPa £003kPa
Ewaluation Method Tasted with: Data reported in d8 ro 20 pPa,

PRMLTIL. S/N 036012
377HOZ, /MW 15125668

C L= ta Manufacturar Specifications and the following standands when combsined with
Calbration Cenificate from procedure D0001.8278:

IEC 805512001 Type 1
IEC G0B04:2000 Typa 1
IEC 61252:2002

IEC 51260:2001 Class 1

ANSI S1.4-2014 Class 1
ANSTS1,4 (R2006) Type 1
ANEI 1,11 (R2008) Class 1
ANSI 51,25 (R200T)

Iszulng lab caifies hal lhe mslumant described ab or axcasds all as ataled in the referanced precedure:
{unbess olherwise noled). 1| has been caliated using mansursment atandsrds iracaable Lo Ihe S1 through the Masianal insiiue of
Slandards and Techralogy (NIST), or oiher nalional maasusement Instituias, and mesls the requinsmenls of ISOVEC 170252008
Tist points marked with a £ in the sncertanties eabumn do nat (Al within this laborton's scope of aocreditation.

The quality systern is registered 1o IS0 BI01:2008

Thig calibrafion is a direc comparisan of e unit under {est 1o tha llsled referencs slandards and did not imeatve @y sampling plars ta
complete. No allowance has been mada for the instability of the (est device due fo use, Sme, ela. Such alkrwances wadd be mada by
I eustarmses as rendad,

The uncertanties wers computed in sccordance with the 150 Guide to ha Expression of Unceriainty in Measuramant (GUM). A
waverage factor of approximately 2 sigma (k=2) has bean applied 1o the standard uncerainty o express the expanded uncariainty at
apprasdmutely 85% confidance leval,

This e may nol be reproduced, excapt i Ul unless parmission for he publicaion of an approved absiract is chiained In wiiling
froen e anganizadion issuing this report.

Standards Used

Deseription CalDate  Cal Due Cal Stumdard

SRS DS360 Lilra Low Distortion Generatar OE2G2003 06242006 anesny

Hurt Scienfific 2626-H Temperatre Proke UEF1720015 061G 006798

Larson Davie CAL20D Acoustic Calibraior ORA22005  DRAZ20IE 0o70EY

Larsen Davvis Mozl &31 035005 0RDSZ016 DOvIE2

172 inch Microghoss - P - 0% DR L2005 03102016 WITIES

Larsoa Davis CALZSN Residunl Intensity Calibrator 0022004 09262015 7287
Larson Davis, & division of FCE Fiezotronis, Inc AT @
o LARSON DAVIS
Brove, UT B4601, United States =~
66840001 W SEHAPITY A PCB PIEZOTRONICS DIV,
HEO15 1L0ESEAM Page 1 of 2
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Certificate Number 2015008651

Acoustic Calibration
Meagured according o IEC B1672-3:2013 10 and ANSI 51.4-2014 Part 3: 10

: Expanded
M
M ensure ment Test Reault [dB]  Lower Limit 48] Upper Limit [d8] T Ity (8]

1000 Hz 114.00 11380 11420 014 Fass

Resule

Acoustic Signal Tests, C-weighting
Messured eccording lo IEG 61672-3:2013 12 and ANSI §1.4-2014 Part 3 12 using a comparnison coupler with Unit Undar Test

{UUT) and peference SLM using S-tite scand eyl

Frequency 1] Test Result (] Expected [dB]  Lower Liit [4B]  Uppier Limit [dB] Umlwm'; Result
125 021 020 .20 .80 0 Pass
1000 0.10 0.00 470 070 021 Pass
ao0od -2.80 -3.00 -5.50 -1.50 21 Pass

== Bl of mensurement risulis--

Self-generated Noise
Measurad accordng 10 IEC 61672-3:2013 11.1 and ANSI 51.4-2014 Pari 3 11,1

Mensurement > Test Resuli [dB]
Low Range, 20 dB gain G4.00
= Eand of mensurement resalis--
— End of Report.-
Signatory:  Rewe blagrie
Larson Diivis, a divishon of PCB Pieznironics, Ing
= ®, ARSONDAVIS

Frove, UT B4601, United States

T16-4-0001 A RCB PIEZOTRONICS DIV,

%- 5
Tri [ACEAEBINE)
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