












dmarcy@cairncross.com
direct: (206) 254-4465

December 9, 2024

VIA E-MAIL

Lauren Swift
Central Corridor Environmental Manager
Sound Transit
401 South Jackson Street
Seattle, WA 98104
lauren.swift@soundtransit.org
blescoping@soundtransit.org

Re: Scoping of Ballard Link Extension DEIS (“BLE DEIS”)

Dear Ms. Swift:

We represent the Seattle Center Foundation and the following resident organizations at Seattle Center: KEXP, 
Seattle Repertory Theatre, The Vera Project, Cornish College of the Arts, Classical KING FM 98.1, MoPOP, 
Seattle Children’s Theater, PNW Ballet, and Seattle Opera (collectively the “Clients”).  We commented 
previously on behalf of the Clients regarding the West Seattle Ballard Link Extension Draft Environmental 
Impact Statement (“WSBLE DEIS”).  A copy of that letter is attached as Attachment A for background and 
context for the comments this letter contains regarding the scoping of the BLE DEIS. Our Clients are ardent 
supporters of the Ballard Link Extension (“BLE”) as this transit facility will ultimately make it easier for people 
throughout the region to visit Seattle Center and partake of the offerings this cultural mecca provides. However, 
the construction of the BLE will create many impacts that must be analyzed both individually and cumulatively.  
Building six light rail stations and two tunnels simultaneously will create many related and interlinked impacts 
with potentially huge unintended consequences for the Clients.

TRANSPORTATION

This element of the environment is perhaps the most complicated one to assess the extent of the impacts due to 
the unpredictability of the decisions motorists will make as they confront closed streets and intersections.  Sound 
Transit must do more analysis of the transportation impacts than it did in the WSBLE DEIS.  Construction 
laydown sites must be identified and construction traffic routes must be identified to assess the transportation 
impacts. Sound Transit seems fairly committed to using design build contracts for the light rail stations which 
means postponing important means and methods decisions until contractors are hired. However, the potential 
magnitude of the impacts of the BLE necessitate earlier decisions regarding construction lay-down sites, 
construction routes, and closures of roads and intersections. Meaningful analysis of the construction impacts 
cannot otherwise occur. Additionally, there must be cumulative analysis that accounts for disrupted traffic taking
routes that might not normally be considered due to the simultaneous construction of other light rail stations. For 
the Seattle Center and its resident organizations, the analysis needs to include impacts for both event times and 
nonevent times.  



Lauren Swift 
December 9, 2024 
Page 2 

 

4899-2467-0469, v. 1 

 
Parking is another critical issue for the Clients.  Even with no closed streets or intersections, parking is a scarce 
resource when there are large or multiple events happening at Seattle Center. Construction of the Seattle Center 
Station will result in loss of street parking for periods of time and existing surface parking lots may be lost to lay-
down and construction staging areas. The loss of parking that occurs due to the construction activities for the 
Seattle Center Station and potential mitigation options should be analyzed.  Construction worker parking should 
also be considered and mitigation such as bussing the workers to the construction site(s) should be considered. 
 
One aspect of the Seattle Center Station that will create very large transportation impacts is the very large trench 
that will be dug in the Republican Street right-of-way from the station to the north tunnel portal.  This will close a 
number of intersections and severely complicate north-south travel in the Uptown/Seattle Center neighborhood.  
Mitigation for these impacts, such as bridging the trench with steel plates, must be incorporated into the 
construction plans, and the bridging must occur at all the impacted intersections. 
 
Another transportation impact that the Uptown/Seattle Center neighborhood will incur is the export of most of the 
dirt from excavating the tunnel.  This will necessitate hundreds of dump truck loads going from the Seattle Center 
Station location to I-5 or other highways.  The haul route(s) for these trips must be analyzed and the timing of the 
trips must be managed to avoid significant adverse transportation impacts. 
 
The BLE DEIS must also account for the concurrent development of significant transportation infrastructure 
contemplated by Proposition 1 which the voters of Seattle approved in November. The Revive I-5 project 
proposed by the Washington Department of Transportation may also present concurrent transportation impacts 
depending on the timing of Sound Transit’s construction work. These concurrent projects and their cumulative 
impacts must be analyzed and mitigated.  
 
NOISE AND VIBRATION 
 
The Clients appreciate and thank the Sound Transit Board for moving the preferred location of the Seattle Center 
Station further west on Republican Street.  That decision eliminated many potential construction impacts to 
Seattle Center and its resident organizations. However, the route from the South Lake Union Station to the new 
Seattle Center Station location further west on Republican Street will still traverse beneath the Seattle Center 
Campus. Our Clients all have buildings and performances that will be subject to potential noise and vibration 
impacts both during and after construction. Those potential impacts are serious and must be analyzed. Some of 
those impacts may be unavoidable, but they must be analyzed and mitigation measures must be evaluated. 
Potential mitigation measures include scheduling construction activities to avoid times when performances are 
occurring; utilizing vibration absorbing mats beneath the tracks; and using vehicles with rubber wheels for 
construction and to move materials and equipment into and out of the tunnels.    
 
UTILITIES 
 
The BLE will require extensive relocation of utilities.  The BLE DEIS must analyze the timing of those 
relocations and the potential cumulative effects of those relocations. There are not only utility service concerns 
but also transportation impacts that will result from this work. Roads, bike lanes, and sidewalks 
will all be impacted by the relocation work. Impacts and mitigations must be analyzed. 
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ECONOMIC IMPACTS

Although the State Environmental Policy Act regulations so not require rigorous economic analysis, where the 
proposed action may result in blight, economic impact analysis must occur during environmental review. The 
pandemic demonstrated that blight can occur even in a vibrant city such as Seattle. Rows of closed shops and 
stores appeared in Downtown Seattle during the pandemic as a result of the owners having to close because they 
had no customers.  Seattle has still not recovered from that blight.  The same thing can happen in the 
Uptown/Seattle Center neighborhood if closed streets and intersections make it difficult or impossible for 
pedestrians and motorists to access stores and shops. The owners of those businesses may have no choice but to 
close, especially given the seven to ten year period of construction.

SUMMARY

The BLE will be perhaps the most disruptive construction project for the City of Seattle since I-5 was constructed
through the City in the sixties. With the Proposition 1 projects being constructed concurrently, it is imperative that 
Sound Transit, and the City, plan carefully in a coordinated manner to minimize the impacts of these projects. 
Lack of analysis of the specific and cumulative impacts will likely create unintended consequences that become 
existential threats for the cultural organizations at Seattle Center as well as the many small businesses in the 
Uptown/Seattle Center neighborhood.  Thank you for your consideration of our suggestions for the scope of the 
BLE DEIS.

Sincerely,

Donald E. Marcy

cc: Jane Zalutsky, Executive Director Seattle Center Foundation
Brenda Barnes, CEO Classical KING FM 98.1
Pinky Estell, Director of Operations Cornish College of the Arts
Jeffrey Herrmann, Managing Director Seattle Repertory Theater
Kevin Malgesini, Managing Director Seattle Children’s Theater
Ethan Raup, CEO KEXP
James Robinson, General Director Seattle Opera
Ellen Walker, Executive Director Pacific Northwest Ballet
Jason Clackley, Artistic Director The Vera Project
Michele Smith, CEO MoPOP
Tom Mara, Executive Director Seattle International Film Festival
Marshall Foster, Seattle Center Director
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Attachment A 
 

SCF-Resident Orgs DEIS Comment Letter 
April 27, 2022 



































155 NE 100th St, Ste 302  •  Seattle, WA 98125  •  206.631.8680  •  www.landauinc.com

April 26, 2022

KEXP
472 1st Avenue N 
Seattle, WA 98109

Attn: Jamie Alls

Transmitted via email to: jalls@kexp.org

Re: Sound Transit WSBLE DEIS Review for KEXP
Seattle, Washington
Project No. 2055001.010

Dear Jamie: 

At the request of KEXP, Landau Associates, Inc. (Landau) prepared this summary of our assessment of 
the noise and vibration sections of the Sound Transit West Seattle and Ballard Link Extensions 
(WSBLE) Draft Environmental Impact Statement (DEIS).

Landau understands that KEXP has concerns regarding the proposed WSBLE project, specifically the 
preferred alternative Downtown-1 (DT-1) alignment that includes the Seattle Center Station. The 
station would be located immediately adjacent to the north of KEXP. Specific to this letter report, 
Landau understands that KEXP is concerned that construction and operation of DT-1 may result in 
noise and vibration impacts that could inhibit the use of some facilities within KEXP, such as for 
recording and live broadcasts.

KEXP has retained Landau noise and vibration expert consultants to review the DEIS and provide 
comment on the document’s accuracy and completeness regarding assessment of noise and vibration 
impact. Further, Landau has been asked to provide additional supporting information as needed to 
inform this review.

This letter report summarizes Landau’s assessment of the DEIS noise and vibration section and 
technical appendix as it relates to the potential for impact to KEXP, and includes a summary of our 
findings, a list of documents that were reviewed, and a detailed review of selected chapters of the 
DEIS. 

Summary
Landau finds the assumptions and methods used by Sound Transit to analyze noise and vibration 
impacts to be reasonably correct. However, Landau finds some elements of the WSBLE DEIS analysis 
to be incomplete and/or incorrect. These missing or incorrect analysis elements result in an 
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incomplete assessment of noise and vibration impacts and mitigation. The key findings of this review 
include: 

City of Seattle (City) noise limits are not applied in the construction noise impact section when 
determining the potential for noise impacts and whether additional mitigation is warranted. 

There are missing receptors, including the Northwest Plaza, an outdoor use area between 
KEXP and the Climate Pledge Arena. 

The noise limit used for the KEXP Mastering Suite (now Production 1 and 2) is incorrect. 

The assessment of airborne noise impacts during construction is incomplete. 

An assessment of mitigation measures is required for expected airborne noise impacts at 
KEXP. 

Additional assessments of groundborne noise and vibration mitigation measures from 
construction are warranted to fully address impacts from preferred alternative DT-1. 

Station construction methods for DT-1 include breaking a slurry wall with a hoe ram, a 
potential major source of groundborne noise and vibration that was not evaluated. 

Operational groundborne noise impacts warrant additional assessment of proposed high-
resilience fasteners as mitigation for DT-1. 

Landau’s assessment focused on the DT-1 alignment identified in the WSBLE DEIS. Downtown-2 (DT-2) 
is located sufficiently far from KEXP facilities that impacts from construction and operation of DT-2 are 
unlikely at KEXP. 

Review Documents 

Landau reviewed the following documents in support of the assessment: 

Sound Transit and Federal Transit Administration’s (FTA’s) WSBLE DEIS, Chapter 4.2.7: Noise 
and Vibration (pp. 4.2.7-1 to 4.2.7-23) (USDOT et al. 2022a) 

Sound Transit and FTA’s WSBLE DEIS, Appendix N.3: Noise and Vibration Technical Report 
(USDOT et al. 2022b) 

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3A: Noise Measurement Data, Site 
Details, and Photographs 

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3B: Vibration Measurement Site 
Photographs 

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3C: Vibration Propagation Measurement 
Results 

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3D: Maps of Noise Impact Assessment 

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3E: Maps of Vibration Impact Assessment 

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3F: Tables of Noise Predictions 

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3G: Tables of Vibration Predictions 
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Sound Transit and FTA’s WSBLE DEIS, Attachment N.3H: Vibration Analysis of Category 1 Land 
Uses and Special Buildings 

FTA’s Transit Noise and Vibration Impact Assessment Manual (FTA Guidance Manual; FTA 
2018) 

Sound Transit’s Design Criteria Manual, Revision 5, Amendment 11 (Sound Transit 2021). 

Review Format 

The following review of the DEIS has been organized by the chapters in DEIS Appendix N.3. The 
headings in the follow review therefore represent the chapter numbers in DEIS Appendix N.3. 

Landau’s assessment focused on chapters in the WSBLE DEIS that are relevant to the assessment of 
noise and vibration impacts at KEXP from DT-1. Headings that begin with “Chapter” refer to the 
corresponding chapter in WSBLE DEIS Appendix N.3: Noise and Vibration Technical Report (USDOT et 
al. 2022b). 

Chapter 3: Noise and Vibration Impact Criteria 

The WSBLE DEIS applies the noise and vibration impact criteria established for transit projects 
according to the Federal Transit Administration (FTA) Transit Noise and Vibration Impact Assessment 
Manual (FTA 2018). Sound Transit is a public transit authority that receives federal funding to support 
its projects. Landau finds the use of the FTA criteria to be appropriate for assessment of noise and 
vibration impacts from this project. 

WSBLE DEIS Appendix N.3, Chapter 3.1.3 identifies the City noise criteria, as established in Chapter 
25.08 of the Seattle Municipal Code (SMC). SMC noise limits are applicable during daytime and 
nighttime hours for various source and receiving “Districts.” Further, SMC 25.08 includes sound level 
limits that apply specifically to construction. Landau finds the DEIS interpretation of the City’s noise 
criteria to be correct. 

Landau finds that the assessment does not identify impacts relative to the City’s noise criteria. That is, 
the assessment is focused only on FTA criteria (that are applicable) and on whether construction or 
operation would meet FTA criteria. The assessment refers to the required compliance with City 
construction noise limits in WSBLE DEIS Appendix N.3, Chapter 7, Construction Noise Mitigation 
(p. 7-16), but not when evaluating the potential for noise impacts throughout Seattle Center. Because 
City construction noise limits apply to this project, the noise assessment should consider whether 
construction noise is expected to meet these limits. If the project cannot meet these limits, sufficient 
noise mitigation measures should be required; otherwise, alternative construction methods should be 
explored. 
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Chapter 4: Noise and Vibration Impact Analysis Assumptions and 
Methods 

WSBLE DEIS Appendix N.3, Chapter 4 summarizes the analysis assumptions and the methods for 
assessment of noise and vibration impacts. This chapter reviews multiple elements that are 
considered when predicting noise and vibration emissions from light rail projects and includes results 
of vibration propagation testing and discusses noise and vibration measurements made by Sound 
Transit to support the noise and vibration impact assessment. Landau finds the impact analysis 
assumptions and methods to be reasonably correct. 

Chapter 6: Impact Assessment 
The following summarizes Landau’s review of the WSBLE DEIS impact assessment of DT-1, including 
airborne noise from construction and groundborne noise and vibration from construction and 
operation, as received at KEXP. The Station Area Below Grade figure on p. 3 of the  KEXP Sound Transit 
Construction Impact, April 26, 2022 presentation (KEXP Presentation; Attachment 1) provides an area 
map that shows the location of KEXP relative to the location of DT-1, including the rail alignment, 
station platform, and construction area extents, as well as nearby Seattle Center resident 
organizations and facilities. 

Noise and Vibration Limits 

WSBLE DEIS Appendix N.3, Chapter 6.4 (p. 6-63) indicates that noise and vibration from construction, 
including tunneling (cutterhead and supply train) and surface construction, were compared to the 
same FTA operational noise limits “because this can be a relatively long-term activity.” Landau agrees 
with this determination. 

Landau notes that the noise limits in WSBLE DEIS Appendix N.3 are generally correct for most resident 
organizations within the Seattle Center. However, a required adjustment and an omission were noted 
for KEXP, as summarized below. 

Noise and Vibration Limits – Adjustments 

Landau notes that adjustments to the operational (and construction) groundborne noise and vibration 
limits at the Mastering Suite within KEXP are warranted following measurements by Landau staff and 
review of the noise- and vibration-sensitive nature of this space. That is, because the Mastering Suite 
(now Production 1 and Production 2) is used for audio recording, a noise limit of 30 A-weighted 
decibels (dBA), as provided in the DEIS, is not appropriate. An adjusted noise limit to 25 dBA aligns 
with the FTA criteria for a “Recording Studio.”  

A summary of the recommended adjustments to the groundborne noise and vibration limits, including 
a rationale for the adjustments, is provided in Table 1 below.  
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Table 1: DEIS Appendix N.3 KEXP Noise and Vibration Limit Adjustments 

KEXP Space 

DEIS Limits for 
Operation and 

Construction (a) 
Recommended Adjustments 

to DEIS Limits (b) 

Notes 
Justification for Adjusted Limits 

Noise 
(dBA) 

Vibration 
(VdB) Noise (dBA) 

Vibration 
(VdB) 

Mastering Suite 30 72 25 dBA 65 VdB Noise limit is appropriate as 
“Recording Studio” per FTA 
Guidance Manual, confirmed 
through Landau measurements. 

(a) Sound Transit WSBLE DEIS Appendix N.3, Attachment N.3H, Tables 8-2 and 8-3. 
(b) Based on use of Mastering Suite (Production 1 and 2) as an audio recording space. 
dBA = A-weighted decibels 
VdB = vibration decibels 

 

Noise and Vibration – Missing Sensitive Receivers 

Landau finds that WSBLE DEIS Appendix N.3 omits the International Plaza, also known as the 
Northwest Courtyards. The International Plaza is a hardscape area between the Northwest Rooms and 
Climate Pledge Arena. Northwest Courtyards will be used by KEXP to host future outdoor 
performances. This area also includes the historic DuPen Fountain, a popular family recreation spot in 
the summer, and is used heavily during campus events and festivals. 

The International Plaza is likely to be impacted by DT-1 construction noise and is classified as an FTA 
Category 1 noise-sensitive receiver. FTA defines Category 1 receivers as “Land where quiet is an 
essential element of its intended purpose. Example land uses include preserved land for serenity and 
quiet, outdoor amphitheaters and concert pavilions, and national historic landmarks with 
considerable outdoor use.” A summary of the missing noise-sensitive receiver is provided in Table 2 
below. 

Table 2: DEIS Appendix N.3 Missing KEXP Noise and Vibration Sensitive Receiver 

Omitted Facility 
Suggested Noise and Vibration 

Limits  Summary of Use 
Potential Source(s) of Noise 

or Vibration Impact (b) 

International Plaza FTA Category 1 Noise Limits (a) 
Recreational 

Outdoor Use Area, 
Concerts 

DT-1 Surface Construction 

(a) Outdoor use areas at Seattle Center are subject to FTA noise limits for a Category 1 receiver. Applicable noise limits 
are based on ambient levels; the City of Seattle construction noise limits identified in the Seattle Municipal Code (SMC) 
Chapter 25.08 also apply. 
(b) Potential for impact may be due to activities identified in this table and may also include activities not identified here. 
A complete assessment is required. 
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Chapter 6.2: Construction Noise Impacts 

The construction noise impact assessment (i.e., airborne noise) was completed using the methods 
described in the FTA Guidance Manual. 

Chapters 6.2.1.5 (Tunneling) and 6.2.1.6 (Cut-and-Cover) 

WSBLE DEIS Appendix N.3, Chapter 6.2.1.5 summarizes surface-level construction noise that would 
occur in support of tunneling operations; WSBLE DEIS Appendix N.3, Chapter 6.2.1.6 summarizes 
surface-level construction noise that would occur in support of cut-and-cover station construction. 

As identified in WSBLE DEIS Appendix N.3, Table 6-30, the location of the cut-and-cover construction 
area for DT-1 could be as near as 8 feet from KEXP. Therefore, noise from excavation of the cut-and-
cover station would be near enough to result in potential impact to operations at KEXP. 

WSBLE DEIS Appendix N.3, Chapter 6.2.1.5 identifies the use of excavators and backhoes for portal 
and shaft excavation, and of trucks and loaders for transporting spoils. In addition, WSBLE DEIS 
Appendix N.3, Chapter 6.2.1.5 identifies ventilation fans that “would likely run continuously to provide 
fresh air to construction crews working inside the tunnel.” For cut-and-cover construction, Chapter 
6.2.1.6 identifies haul trucks and vibratory rollers as the loudest sources of construction noise, “over 
88 dBA at 50 feet.” 

Landau finds that the DEIS does not fully evaluate the potential for impact from surface noise 
construction of stations or station entrances. Specifically, the following activities (i.e., sources of 
surface construction noise) were either not identified in the DEIS or additional information is 
required. 

Tunnel Exhaust Fans 

DEIS Chapter 6.2.1.5 states that “Ventilation fans would likely run continuously to provide fresh air to 
construction crews working inside the tunnel”.  Further, the DEIS states that “sound levels near the 
tunnel portals may be over 86 dBA at 50 feet from construction activities”. DEIS Chapter 2.6.6, p 2-88 
states that “fans could run for 24 hours a day and could be audible at tunnel portals, stations, or 
access locations.” 

Given the high volume of air required to maintain fresh air for construction workers, and the 
proximity of KEXP to the station and potentially to the tunnel portals, additional information is 
required to fully identify noise impacts from exhaust fans.  

Truck Haul Routes 

DEIS Chapter 2.6.6 (p. 2-88) states, “truck hauling would require a loading area, staging space for 
trucks awaiting loading, and provisions to prevent tracking soil on public streets. Truck haul routes 
and trucking hours would require approval by the City of Seattle. Surface hauling could occur at night 
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during off-peak traffic periods or could be concentrated during the day to minimize noise in 
noise-sensitive areas.” Table 7-1 of the FTA Guidance Manual (p. 176) identifies a sound level for haul 
trucks of 84 dBA at 50 feet. 

The DEIS does not include assessment of noise from haul trucks. Noise from haul trucks includes 
engine idling during loading, travel to and from loading locations, and banging noise when trucks drive 
over uneven or unsecured surfaces that are often found at and near construction sites. Airborne noise 
from haul trucks collecting and moving spoils away from the DT-1 station, located very near KEXP, 
could represent major sources of noise. 

As indicated in the DEIS, haul trucks may operate during daytime or nighttime hours, depending on 
the permitted hours of hauling. KEXP operates noise-sensitive recording spaces 24 hours per day, and 
therefore impacts from truck hauling may impact KEXP during any hour of the day or night. 

Construction Staging Areas 

Noise from construction staging areas was not evaluated in the DEIS.  Airborne noise from equipment 
moving within and to/from staging areas could represent a major source of airborne noise during 
construction.  

Given the potential near proximity of KEXP to construction staging areas, an assessment of noise 
impact from staging areas should be completed.  

Cut and Cover Construction 

WSBLE DEIS Appendix N.3, Chapter 6.2 (p. 6-30) identifies construction activities that would produce 
the highest levels of airborne construction noise and includes tunneling and cut-and-cover station 
construction proposed for preferred alternative DT-1, which would occur immediately adjacent to 
KEXP. Landau finds this section to be incomplete based on predicted levels of construction noise. 

Appendix N.3, Table 6-8 (p. 6-31) of the WSBLE DEIS provides a range of sound levels, referenced to 
50 feet, that are anticipated from tunneling and cut-and-cover construction. Sound levels are based 
on the FTA Guidance Manual. As identified in Table 6-30 (p. 6-70), and as illustrated in DEIS Drawing 
B11-ASX102, construction activities could occur as near as 8 feet from KEXP. Table 3 below identifies 
noise levels from construction summarized in DEIS Table 6-8, and calculates sound levels at 50 feet, 15 
feet, and 8 feet from construction equipment. Distance adjustments are based on noise propagation 
from a stationary source at +6 dBA per halving of distance to the source. 
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Table 3: Surface Construction Airborne Noise Equipment and Sound Levels 

Construction Activity (a) Construction Equipment (a) 

Sound Level 
at 50 feet 

Leq (dBA) (a) 

Sound Level 
at 15 feet 

Leq (dBA) (b) 

Sound Level 
at 8 feet Leq 

(dBA) (b) 

Tunneling Excavators, backhoes, haul trucks, loaders 84 to 86 94 to 96 100 to 102 

Cut-and-Cover Station 
Construction 

Excavators, backhoes, haul trucks, loaders, 
vibratory rollers 84 to 88 96 to 99 102 to 104 

(a) Sound Transit WSBLE DEIS Appendix N.3, Table 6-8. 
(b) Calculated using standard adjustment for distance from a point source: SPL2 = SPL1 + 20*Log(D1/D2). 
Leq = equivalent sound pressure level 

 

WSBLE DEIS Appendix N.3 does not include a detailed assessment of noise from tunneling and 
cut-and-cover construction. Rather, WSBLE DEIS Appendix N.3, Chapter 6.2.3.2, p. 6-38 indicates that 
cut-and-cover construction of DT-1 “would likely result in airborne construction noise impacts at 
Northwest Rooms at Seattle Center, which house several noise-sensitive spaces including KEXP, the 
Vera Project, the SIFF Film Center, and the A/NT Art Gallery. The construction noise would also impact 
spaces in the north end of the Seattle Center including Seattle Repertory Theatre (Seattle Rep) and 
Cornish Playhouse.” 

As noted in Table 3, for alternative DT-1, airborne noise levels from tunneling and cut-and-cover 
station construction could reach up to 104 dBA at the building facade of KEXP. The SMC sound level 
limits for construction, as correctly noted in WSBLE DEIS Appendix N.3, Table 3-4 (p. 3-7), is 85 dBA for 
a commercial district noise source affecting a commercial district receiving property, with shorter-
duration increases permitted for impact-type equipment. This limit would apply to noise received at 
KEXP from DT-1 construction. Predicted sound levels from construction therefore could well exceed 
City sound level limits at KEXP when equipment operates within approximately 50 feet of the building 
facade. 

Noise reductions provided by the building envelope of KEXP (i.e., transmission loss, or “TL,” provided 
by building construction materials) are not identified in the DEIS. Therefore, measurements were 
made at KEXP in February 2022 by Landau staff members to document interior/exterior reductions in 
noise provided by the building’s north wall (i.e., TL). The findings suggest that the building provides 
approximately 61 dBA exterior-interior reduction in noise. Therefore, for sound levels at the exterior 
facade that are 104 dBA, interior levels from exterior construction equipment could be up to 43 dBA. 
As summarized below and in DEIS Appendix N.3, Chapter 6.3, the applicable sound level limits for 
noise-sensitive recording spaces within KEXP is 25 dBA. Noise from construction could reach up to 18 
dBA over applicable interior sound level limits. The DEIS does not quantify the potential for impacts at 
interior recording spaces at KEXP; additional detail regarding mitigation measures is provided later in 
this report, in the section covering Chapter 6.4.2. Surface Construction Vibration Impacts. 
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Table 4 summarizes expected increases over ambient noise levels at rooms along the north facade of 
the KEXP facility. Increases are based on surface construction noise reaching 43 dBA inside the north 
facade of KEXP due to exterior noise levels that are up to 104 dBA; ambient noise levels are based on 
measurements made by Landau staff in December 2021 (see Figure 1). Reductions through the north 
wall facade of KEXP are based on Landau’s measured exterior-interior reduction of 61 dBA. 

Table 4. KEXP Surface Construction Airborne Noise Impacts (DT-1) 

KEXP Room 
Along North 

Wall 
Landau Ambient Noise 

Measurement (a) 

DT-1 Construction Noise 

Noise Level Inside North Facade 
of KEXP (dBA) (b) 

Increase Over Existing Ambient 
Interior Level (dBA)  

DJ 2 37 43 6 

Audio Edit 2 30 43 13 

Production 1 27 43 16 

Production 2 27 43 16 

Video Edit 2 24 43 19 

Video Control 
Room  

43 43 0 

(a) Ambient measurements taken by Landau Associates staff on December 21, 2021. See Figure 1 (attached). 
(b) Based on exterior sound level of 104 dBA and reduction of 61 dBA through KEXP north facade.  

 

The Construction Noise – Multiple Years figure on p. 6 of the KEXP Presentation (Attachment 1) shows 
the potential noise impact to KEXP as a “heat map,” highlighting potential impact from airborne 
construction noise during station construction for DT-1. As summarized in Table 4 and shown on the 
Construction Noise – Multiple Years figure on p. 6 of the  KEXP Presentation (Attachment 1), airborne 
noise from construction is expected to be up to 19 dBA over existing ambient interior sound levels at 
KEXP along the north facade (at Video Edit 2), including up to 16 dBA over existing ambient levels at 
audio recording spaces, including Production 1 and Production 2. Actual increases may be higher or 
lower and will depend on the sound frequencies of exterior source of construction noise. 

It is noted in WSBLE DEIS Appendix N.3, Chapter 6.2.3.2, p. 6-38 that “the loudest construction phase 
is expected to be near the beginning of construction during the cutting and removal of the existing 
street, which would likely include the use of impact equipment such as jackhammers or hoe rams.” 
Landau notes that during other phases construction noise levels may be lower. Note that the ranges 
of sound levels provided in Table 4, and estimates of impacts provided in Table 5, are based on the 
FTA reference sound levels for excavators, backhoes, haul trucks, loaders, and vibratory rollers. 
Therefore, reference sound levels in Table 4 do not represent the loudest noises that could occur from 
use of jackhammers and hoe rams, and actual noise impacts during the initial phases are likely to be 
higher than is predicted in Table 4. 
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Landau finds that airborne noise impacts from DT-1 station construction, including during the initial 
phases of demolition work and during ongoing use of heavy machinery, is likely to adversely impact 
the use of these spaces. 

Impact Noise 

As indicated above, the loudest construction phase would likely include the use of impact equipment 
such as jackhammers or hoe rams. WSBLE DEIS Appendix N.3, Chapter 3.1.3 correctly summarizes the 
City construction criteria. Specifically, this section notes that impact noises, such as those noises 
generated by jackhammers and hoe rams, will be limited to the daytime hours of 8 a.m. to 5 p.m. 
weekdays and 9 a.m. to 5 p.m. weekends. The Final Environmental Impact Statement (FEIS) and 
subsequent construction management plans should include consideration of timing restrictions for 
these types of impact noises. 

Northwest Courtyard 

In addition to the above assessment of impact at interior recording spaces within KEXP, noise impacts 
from airborne construction may occur within the Northwest Courtyard, located between KEXP and the 
Climate Pledge Arena. The Northwest Courtyard is used as a public gathering space and is also 
expected to be used for KEXP live performances. Noise from surface construction propagating through 
the breezeway between KEXP and Vera Project may result in sound levels that impact the ability of 
KEXP to stage a live performance at the Northwest Courtyard.  

Chapter 6.3: Operational Vibration Impacts 

The operational vibration section of WSBLE DEIS Appendix N.3 includes predicted impacts from both 
vibration and groundborne noise during operation of the proposed WSBLE project. WSBLE DEIS 
Appendix N.3, Tables 6-13 (p. 6-51) and 6-14 (p. 6-53) identify operational groundborne noise and 
vibration impacts for DT-1 and DT-2, respectively. 

The results in WSBLE DEIS Appendix N.3, Table 6-13 (and in WSBLE DEIS Appendix N.3, Attachment 
N.3H, Table 8-2) indicate that during operation of DT-1, KEXP would likely experience groundborne 
levels of up to 32 dBA at DJ2 and up to 35 dBA at the Mastering Suite. At DJ2 this level is a 7-dBA 
increase over the applicable limit; at the Mastering Suite this level is 10 dBA over the corrected limit 
of 25 dBA for a recording studio (see Table 1).  

Landau finds that additional information and/or corrections are required to evaluate completely the 
potential for operational vibration and groundborne noise impacts to KEXP. The following summarizes 
these findings. 

Groundborne Noise Limits 

DEIS Appendix N.3, Table 6-13 (p. 6-51) and 6-14 (p. 6-53) identifies groundborne noise limits for 
KEXP. As indicated in these tables, a limit of 25 dBA applies to the KEXP DJ booth, and as documented 
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in Attachment N.3H, this limit also applies to the studio (live performance room) and audio edit room. 
As noted, the limit applied for the Mastering Suite (Production 1 and 2) is incorrectly listed at 30 dBA 
and should be 25 dBA, similar to other recording spaces and per FTA criteria.  

Revised Assessment of Operational Groundborne Noise Impact 

Landau conducted ambient measurements to further validate the limits established in the DEIS and 
evaluate further potential for operation noise impacts at spaces within KEXP (see Figure 1). Note that 
Landau also conducted ambient vibration measurements of these same spaces (see Figure 2). 
Included in Table 5 is a summary of the DEIS operational noise limits and results of measurements 
made within each space at KEXP. Also included for reference are measurements made in support of 
the DEIS, as documented in WSBLE DEIS Appendix N.3, Attachment N.3H, Table 8-1.  

With the noted exception of the Mastering Suite (Production 1 and 2), the limits established in the 
DEIS are appropriate and highlight the need for mitigation of light rail operation. Note however that 
DEIS Appendix N.3, Tables 6-13 and 6-14, should include an expanded assessment to include a 
complete list of spaces within KEXP.  

The final column of Table 5 below identifies the potential increase over existing ambient noise levels 
during operation of DT-1. 
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Table 5.  KEXP Noise Limits, Ambient Noise Levels, and Operational Noise Levels 

KEXP Room 

Sound Level (dBA) 

DEIS Noise 
Limit (a) 

DEIS Ambient 
Measurement (b)  

Landau Ambient 
Noise 

Measurement (c) 
DEIS Operational 

Noise Level (d) 

Increase over 
Ambient Levels 

(e) 

DJ 1 25 - 38 26 0 

DJ 2 25 33 37 32 0 

Audio Edit 1 25 29 28 32 4 

Audio Edit 2 25 - 30 32 2 

Production A 30 (f)  - 27 35 8 

Production B 30 (f) - 27 35 8 

Video Edit 1 30 - 25 32 7 

Video Edit 2 30 - 24 32 8 

Control Room 30 - 36 26 0 

Live Room  25 28 28 26 0 

Video Control 
Room  

30 - 43 32 0 

(a) Sound Transit WSBLE DEIS Appendix N.3, Attachment N.3H, Table 8-2. For DJ2, Audio Edit 1, Production 1, Video Edit 
1 and 2, Control Room and Video Control Room, sound level limits are based on use of similar spaces within KEXP as 
defined in the DEIS. 

(b) Ambient measurements summarized in Sound Transit WSBLE DEIS Appendix N.3, Attachment N.3H, Table 8-1. 
(c) Ambient measurements taken by Landau staff on December 21, 2021. See Figure 1. 
(d) Sound Transit WSBLE DEIS Appendix N.3, Attachment N.3H, Table 8-2. For DJ2, Audio Edit 1, Production A, Video Edit 

1 and 2, Control Room and Video Control Room, predicted levels are based on impacts at spaces with similar 
setbacks within KEXP. 

(e) Increase based on DEIS predicted noise levels over Landau-measured ambient noise levels.  
(f) DEIS noise limit is incorrect for Production 1 and 2. Should be 25 dBA based on use as recording spaces.  

 
To further illustrate the results in Table 5, the Ongoing Light Rail Operational Groundborne Noise 
figure on p. 8 of the KEXP Presentation (Attachment 1) provides a noise “heat map” that shows 
operational noise impacts by room within KEXP, based on predicted DEIS operational noise over 
ambient levels measured by Landau.  

Train Speed 

As summarized in DEIS Appendix N.3, Table 6-13 (p. 6-51) and 6-14 (p. 6-53) light rail train speeds 
were assessed as part of the calculation of groundborne noise and vibration. It is noted that there are 
inconsistencies or potentially errors that warrant further clarification.  

For preferred alternative DT-1, the train speed through the Seattle Center campus is assumed to be 
45 mph at all receivers except at KEXP, where speeds would be 55 mph and at the Seattle Rep and 
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Vera, where it would be 30 mph. The DEIS does not provide an explanation for the discrepancy in rail 
speeds. It understood that rail speeds would slow when trains were arriving at the station and would 
increase when trains were departing. However, at KEXP DJ2, the nearest section of rail is at the 
station itself, where trains would be driving at slow speeds or stopped, and would not likely be 
traveling 55 mph. Additional clarification and analysis is needed to ensure that train speed 
calculations are correct, and that resulting operational groundborne noise impacts from rail operation 
are correct.  

For the DT-2 alternative, the train speed through the Seattle Center campus is 45 mph at all receivers 
except at the KEXP DJ booth, where is identified at 30 mph. Although impacts are not expected at 
KEXP from DJ2, the discrepancy in train speeds suggests that additional analysis may be warranted to 
ensure that the effect of rail speed has been adequately addressed.  

Chapter 6.4: Construction Vibration Impacts 

WSBLE DEIS Appendix N.3, Table 6-25 (p. 6-65) summarizes vibration impacts from construction. Table 
6-25 identifies a predicted supply train vibration level of 69 vibration decibels (VdB) at KEXP, with a 
limit of 64 VdB, an exceedance of vibration thresholds at KEXP by 4 VdB. Further, predicted vibration 
from operation of the supply train and cutterhead (69 VdB and 60 VdB, respectively) would exceed 
ambient vibration levels at each space within KEXP (see ambient vibration measurements made by 
Landau in Figure 2).   

WSBLE DEIS Appendix N.3, Table 6-27 predicts groundborne noise impacts at KEXP during tunneling, 
both with the cutterhead and supply train. Predicted groundborne noise levels would reach 42 dBA 
with the supply train and 38 dBA during use of the cutterhead, representing increases over the 
25-dBA groundborne noise limit of 17-dBA and 13-dBA, respectively.  

Table 8 below summarizes predicted tunneling groundborne noise emissions at each space within 
KEXP and compares these predictions with existing ambient conditions, as documented by Landau 
through noise measurements that were made in December 2021.  
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Table 6.  KEXP Tunneling Groundborne Noise Increases of Existing Ambient Noise Levels, DT-1 

KEXP Room 

Landau 
Ambient Noise 
Measurement 

(a) 

DT-1 Tunneling – Cutterhead  DT-1 Tunneling – Supply Train 

Noise Level (dBA) 
(b) 

Increase Over 
Existing Ambient 

(dBA)  
Noise Level (dBA) 

(b) 

Increase Over 
Existing Ambient 

(dBA)  

DJ 1 38 38 0 42 4 

DJ 2 37 38 1 42 5 

Audio Edit 1 28 38 10 42 14 

Audio Edit 2 30 38 8 42 12 

Production 1 27 38 11 42 15 

Production 2 27 38 11 42 15 

Video Edit 1 25 38 13 42 17 

Video Edit 2 24 38 14 42 18 

Control Room 36 38 2 42 6 

Live Room  28 38 10 42 14 

Video Control 
Room  

43 38 0 42 0 

(a) Ambient measurements taken by Landau staff on December 21, 2021. See Figure 1. 
(b) Sound Transit WSBLE DEIS Appendix N.3, Table 6-27. 

 

As summarized in Table 6, predicted groundborne noise levels from tunneling, including from the 
cutterhead and supply train, were compared to existing ambient sound levels. The results suggest 
high levels of impact at most spaces within KEXP for DT-1. The biggest impacts to KEXP recording 
spaces are at Production 1 and 2, where groundborne tunneling noise is predicted to be up to 11 dBA 
over ambient conditions during construction with the cutterhead, and 15 dBA over ambient 
conditions during use of the supply train. Similar increases would occur at Audio Edit 1. Increases at 
this level would be clearly audible and discernible and may inhibit use of KEXP’s audio recording 
facilities with low-frequency “rumbling” noise. 

Mitigation is addressed later in this letter report, including the effectiveness of rubber tires on supply 
train vehicles. However, it is worth noting here that mitigation of supply train vehicles is strongly 
recommended to minimize potential for impact to KEXP. That is, that rubber tires should be required 
for the supply trains during tunneling given the high levels of groundborne noise anticipated at KEXP 
and the long duration of tunneling activity (multiple years). 

To further illustrate the results in Table 6, the Tunneling Groundborne Noise figure on p. 7 of the KEXP 
Presentation (Attachment 1) provides a noise “heat map” that shows tunneling groundborne noise 
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impacts by room within KEXP, based on predicted DEIS operational noise over ambient levels 
measured by Landau.  

Tunneling Equipment 

WSBLE DEIS Appendix N.3, Section 6.4.1.2 and Table 6-26 (p. 6-66) identify equipment that would 
generate the highest levels of vibration during tunneling, including the boring machine cutterhead, 
thrust-jack retraction, and supply trains with steel wheels and jointed tracks. 

In the footnote of Table 6-27 (p. 6-67), the WSBLE DEIS states, “The predicted levels for the thrust-jack 
are more than 5 dB below the impact threshold for all sensitive receivers.” Groundborne noise 
predictions for thrust jack retraction are not provided in the WSBLE DEIS. However, Table 6-26 
(p. 6-66) provides a range of sound levels of 13 to 29 dBA, as measured between 0 and 200 feet from 
thrust-jack operation. The range in sound levels for supply trains with steel wheels and jointed tracks 
is 24 to 28 dBA. While the median level of groundborne noise for supply trains is clearly higher than 
for thrust jack retraction, there is a potential for thrust jack retraction to generate groundborne noise 
levels that are as high as supply trains, according to the data provided in Table 6-26. The potential for 
groundborne noise impact is further increased when the limits for KEXP are adjusted (i.e., lowered).  

A more detailed assessment should be conducted that further evaluates the potential for 
groundborne noise and vibration impact from thrust jack retraction. 

Chapter 6.4.2. Surface Construction Vibration Impacts 

WSBLE DEIS Appendix N.3, Table 6-29, p. 6-70, identifies distances for impact to Special Buildings 
during surface construction. The minimum distance for the least sensitive spaces (i.e., Vibration 
Criteria A, or V.C.-A) is greater than would be realized at KEXP for the equipment identified in this 
table. For example, the minimum distance for potential impact from a bulldozer under the V.C.-A 
curve is 125 feet, and the nearest distance to Special Buildings located near surface construction areas 
(i.e., KEXP) is 8 feet, as documented in Table 6-29. 

WSBLE DEIS Appendix N.3, Chapter 6.4.2.2, p. 6-70 states that “surface construction vibration has not 
been assessed for Category 1 or special-use buildings near tunnel alignments. However, vibration 
from surface construction may be of concern if these buildings are close to the tunnel portals or 
station construction. These activities should be assessed in the Construction Vibration Control Plan.” 

Given the degree of impact that may occur from surface vibration during construction (see WSBLE 
DEIS Appendix N.3, Tables 6-29 and 6-30) and given the need to understand if effective mitigation of 
these impacts is feasible, a more detailed assessment of potential impacts and proposed mitigation 
should be included in a supplemental DEIS study, in lieu of requiring future assessments only through 
a control plan. Specifically, for cut-and-cover station excavation, in addition to the potential for usage 
impacts to tenants of the Northwest Rooms, an additional assessment should be completed that 
evaluates the potential for structural damage to the KEXP building. 
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Slurry Wall Demolition 

The south wall of the DT-1 station design includes a diagonal portion that would extend underneath 
the Northwest Rooms, including underneath most of northern side of the KEXP building. A profile view 
of the station is provided on WSBLE DEIS Appendix J, Drawing B11-ASX102. Landau understands, 
through ongoing workshops hosted by Sound Transit during the WSBLE DEIS review period, that the 
southern wall of the DT-1 station would be constructed first as a vertical slurry wall, and then widened 
below grade toward the south to provide sufficient width for a station platform. Further, Landau 
understands that construction methods to expand the station footprint include breaking large 
portions of the slurry wall with a hoe ram. An illustration of how this construction activity may occur is 
provided in figures from the KEXP Presentation [Section A – Slurry Wall Demo (p. 4) and Perspective – 
Slurry Wall Demo (p. 5); Attachment 1].  

The WSBLE DEIS does not include a review of impacts that are specific to the breaking of the slurry 
wall. However, demolition of this wall would occur very near Seattle Center resident organizations, 
including KEXP. It is anticipated that high levels of vibration would be emitted during use of the hoe 
ram, and impacts from this activity were not considered or included in the DEIS. Given the likely 
lengthy construction schedule (up to a year or more), there is a high potential for substantial impacts 
to KEXP during this phase of construction. 

In addition to the use of a hoe ram, excavation of materials behind the slurry wall and directly 
underneath KEXP may result in additional vibration and groundborne noise impacts to multiple spaces 
within this facility. 

Chapter 7: Noise and Vibration Mitigation Measures 
Chapter 7.2: Construction Noise Mitigation 

DEIS Appendix N.3, Chapter 7.2 (p. 7-16) identifies standard mitigation measures for construction 
noise. The following summarizes mitigation measures that were not included but should be 
considered: 

General Construction Equipment 

Loud construction equipment operating within the cut-and-cover construction area could operate as 
near as 8 feet from the KEXP building. As summarized above, estimated sound levels at the KEXP 
building could reach 104 dBA, and accounting for measured 61 dBA transmission loss through the 
building, could reach up to 43 dBA at interior spaces, potentially impacting recording operations 
within KEXP. 

Mitigation measures summarized in the DEIS are effective strategies to reduce construction noise but 
do not specifically target the KEXP building and the potential for impacts therein. 
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Mitigation measures could include administrative controls, scheduling the noisiest activities during 
times that would be less likely to interfere with KEXP operations, including interior operations and 
outdoor performances within the Northwest Plaza. In addition, a noise barrier should be installed 
along the north wall of KEXP to provide additional shielding from construction equipment. A well-
placed barrier of sufficient density (mass) and tall enough to break line-of-sight between the KEXP 
building and Northwest Plaza and construction equipment, could be effective at reducing noise 
emissions by 5 to 10 dBA or more. While this would not remove entirely the potential for impact at 
KEXP, it could reduce the degree of impact, especially if implemented in conjunction with other 
mitigation measures. Noise barriers should be required as part of the project’s Construction Noise 
Control Plan.  

Tunnel Ventilation Fans  

Ventilation fans will be required to provide fresh air to crew within the tunnel and could operate 24-
hours per day. The location of the fans is not yet defined but could be located very near to KEXP, 
including adjacent to the north wall, near noise-sensitive recording spaces. Due to the low-frequency 
noise generated by such fans, mitigation may be required to ensure fan noise at KEXP does not result 
in impacts to interior recording spaces or during outdoor performances at the Northwest Plaza.  

Potential mitigation measures could include quieter fan models, strategic placement of fans, silencers, 
barriers, or other measures. Further, the EIS should include specific language within the Construction 
Noise Control Plan regarding exhaust fan noise. 

Haul Trucks 

Noise from idling and movement of haul trucks during construction, as well as noises from driving 
over uneven or unsecured surfaces, may result in impacts at noise-sensitive recording spaces within 
KEXP. Haul truck routes are not yet defined; however, an assessment should be completed to 
determine if mitigation of noise from haul trucks is warranted. 

Further, the FEIS should include specific language within the Construction Noise and Vibration Control 
Plan regarding permitted haul routes that minimize the potential for impact to KEXP. 

Staging Areas 

Mitigation of staging area noise should be included in an updated noise impact assessment. Mitigation 
measures could include the strategic location of staging areas to minimize noise impacts, noise 
barriers, and other measures as defined in WSBLE DEIS Appendix N.3, Chapter 7. 

Chapter 7.3: Operational Vibration Mitigation  

Operational groundborne noise impacts are predicted at KEXP to be 32 dBA, 7 dBA over the limit at 
noise-sensitive recording spaces (see DEIS Appendix N.3, Attachment N.3H, Table 8-2, p. 8-21). DEIS 
Appendix N.3, Chapter 7.3.2.2 (p. 7-26) provides DT-1 operational groundborne noise and vibration 
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mitigation measures that would mitigate impacts at “recording studios and performances spaces in 
Seattle Center” (Chapter 7.3.2.2., p. 7-26).  Included are high-resilience fasteners along 900 feet of 
new track between construction alignment stations 79+00 and 88+00.  

The FTA 2018 Design Manual, in Table 6-11 (p. 140) states that high-resilience fasteners can achieve 5 
dB of reduction in groundborne noise from tracks at frequencies above 40 hertz(Hz). As stated in DEIS 
Appendix N.3, Attachment N.3H, Chapter 8.4, p. 8-20, “Because Sound Transit expects at least 5 
decibels of reduction from the tunnel structure that is not included in the prediction model, no 
additional mitigation measures beyond high-resilience fasteners are proposed.”  

If the above-noted Sound Transit expectation is true, groundborne noise impacts from tunnel 
operation would be mitigated. However, without additional predictive modeling to confirm, there is 
not clear evidence provided in the DEIS that supports Sound Tpreransit’s position. Quantitative 
assessment of proposed mitigation suggests that groundborne noise impacts would likely occur at 
KEXP even with high-resilience fasteners. Therefore, additional assessment is needed to confirm that 
operational groundborne noise impacts would not occur at KEXP with the use of high-resilience 
fasteners and additional mitigation provided by the tunnel structure.  

Chapter 7.4: Construction Vibration Mitigation  

Chapter 7.4.1: Potential Surface Construction Vibration Mitigation  

DEIS Appendix N.3, Chapter 7.4.1 (p. 7-31) identifies surface vibration mitigation measures that 
include pre-construction surveys, construction timing, equipment locations, continuous vibration 
monitoring, and alternative construction methods. The following summarizes mitigation measures 
that are not included. 

Construction Vibration Control Plan 

As noted in Chapter 6.4.2.2 (p. 6-70) of the WSBLE DEIS Appendix N.3, “surface construction vibration 
has not been assessed for Category 1 or special-use buildings near tunnel alignments, However, 
vibration from surface construction may be of concern if these buildings are close to the tunnel 
portals or station construction. These activities should be assessed in the Construction Vibration 
Control Plan.”  

Construction vibration measures should be updated once a more detailed assessment of surface 
vibration measures is completed, to support a Construction Vibration Control Plan. Given the high 
potential for surface vibration impact during construction, mitigation of surface vibration will be 
critical to KEXP. 

Slurry Wall Demolition 

As indicated, the DEIS does not include detailed assessment of the potential for vibration impacts 
from demolition of the slurry wall underneath KEXP. It is expected that both vibration and 
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groundborne noise impacts would occur at KEXP as a result of the slurry wall demolition, and 
therefore mitigation measures should be clearly evaluated and provided in the Construction Vibration 
Control Plan.  

Chapter 7.4.2: Potential Tunneling Vibration Mitigation  

DEIS Appendix N.3, Chapter 7.4.2 (p. 7-32) identifies mitigation measures to reduce the potential for 
vibration and groundborne noise impact during tunneling. The following summarize key elements of 
this review.  

Supply Train 

Details provided in WSBLE DEIS Appendix N.3, Chapter 7.4.2 are focused on mitigating vibration from 
the supply train, including reduced supply train speeds, smooth running surfaces, reduced gaps 
between rail sections, adding rubber pads between ties, and using rubber tires on supply trains. 
Specifically, WSBLE DEIS Appendix N.3, Chapter 7.4.2, p. 7-32 suggests that rubber tires on supply 
trains could provide effective mitigation of vibration and groundborne noise at frequencies above 
10 Hz. 

As noted in WSBLE DEIS Appendix N.3, Table 6-27 (p. 6-67), groundborne noise from unmitigated 
supply trains could result in noise levels inside KEXP that are up to 42 dBA, exceeding the 25-dBA 
recording studio noise limit by 17 dBA. Mitigation of noise from supply trains in the vicinity of KEXP is 
warranted. 

Given the high level of impact that may occur due to the supply trains at multiple noise-sensitive 
Seattle Center facilities and resident organizations, and that predictive modeling has not been 
completed to fully evaluate the mitigating effect of rubber tires on supply trains, the Construction 
Vibration Control Plan should be supported by a detailed assessment of rubber tires on supply trains, 
including an assessment of impacts and mitigation effectiveness at KEXP. The assessment should 
evaluate whether impacts to each of the spaces within KEXP are effectively mitigated to below 
ambient levels. 

Thrust Jack 

As indicated, mitigation of vibration from thrust jacks may be warranted through slower retraction of 
the jacks. A mitigation assessment of thrust jacks should be completed once a more detailed 
assessment of the potential for impact from this activity is completed. If necessary, mitigation 
measures should be included in the Construction Vibration Control Plan. 

Cutterhead 

As stated in WSBLE DEIS Appendix N.3, Chapter 7.4.2, p. 7-32, it is not possible to mitigate vibration 
from the tunneling cutterhead. However, as stated, mitigation can be achieved through vibration 
monitoring and coordination with Category 1 and special use buildings (i.e., KEXP). The Construction 
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Vibration Control Plan should specify locations to be monitored at KEXP, including the number of 
monitors and duration of monitoring, as well as the established thresholds above which action is 
taken. Also, the Plan should include clear direction for the General Contractor to coordinate with KEXP 
so that noise-sensitive events can be schedule accordingly.  

*  *  *  *  *

If you have you any questions or comments regarding the information provided in this letter report, 
please contact the undersigned.

LANDAU ASSOCIATES, INC.

Kevin Warner
Principal

Kristen Wallace
Principal
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Attachments 

Figure 1: Chart of Landau Ambient Noise Measurements at KEXP 
Figure 2: Chart of Landau Ambient Vibration Measurements at KEXP 
Attachment 1: KEXP Sound Transit Construction Impact, April 26, 2022 
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155 NE 100th St, Ste 302  •  Seattle, WA 98125  •  206.631.8680  •  www.landauinc.com

April 26, 2022

Seattle Rep
P.O. Box 900923
155 Mercer Street 
Seattle, WA 98109

Attn: Jeffrey Herrmann

Transmitted via email to: jeff.herrmann@seattlerep.org

Re: Sound Transit WSBLE DEIS Review for Seattle Repertory Theater
Seattle, Washington
Landau Project No. 2063001.010

Dear Jeff: 

At the request of Seattle Repertory Theatre (Seattle Rep), Landau Associates, Inc. (Landau) prepared 
this summary of our assessment of the noise and vibration sections of the Sound Transit West Seattle 
and Ballard Link Extensions (WSBLE) Draft Environmental Impact Statement (DEIS).

Seattle Rep is located at Seattle Center and contains two main theaters: the 696-seat Bagley Wright 
Theater and the 282-seat Leo Kreielsheimer (Leo K.) Theater. Seattle Rep also houses additional 
rehearsal spaces, including the Poncho Forum (also used for performances) and the Leo K. Theater 
rehearsal space, set, prop, paint, and costume shops, administrative offices, and extensive lobby areas 
for the general public.

Seattle Rep has retained Landau noise and vibration expert consultants to review the WSBLE DEIS and 
provide comment on the document’s accuracy and completeness regarding assessment of noise and 
vibration impacts. 

This letter report summarizes Landau’s assessment of the WSBLE DEIS as it relates to the potential for 
noise and vibration impact to Seattle Rep, and includes a summary of findings, a list of documents 
that were reviewed, and a detailed review of selected chapters of the DEIS. 

Summary
Landau finds the assumptions and methods used by Sound Transit to analyze noise and vibration 
impacts to be reasonably correct. However, Landau finds some elements of the WSBLE DEIS analysis 
to be incomplete and/or incorrect. These missing or incorrect analysis elements result in an 
incomplete assessment of noise and vibration impacts and mitigation. The key findings of this review
include: 

City of Seattle (City) noise limits are not applied in the noise impact section when determining
the potential for construction noise impacts and whether additional mitigation is warranted.
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Edits to the document are required to adjust noise and vibration limits for sensitive spaces
within Seattle Rep; these adjustments will result in higher levels of impact at some sensitive
receivers.

There are missing receptors, including the Leo K. Rehearsal space and the Poncho Forum,
which are sensitive spaces within Seattle Rep.

The assessment of airborne noise impacts during construction is incomplete.

An assessment of mitigation measures is required for expected airborne noise impacts at
Seattle Rep.

Additional assessments of groundborne noise and vibration impacts from construction are
warranted to fully address potential impacts from both Downtown-1 (DT-1) and DT-2.

Additional assessments of groundborne noise and vibration mitigation measures from
construction are warranted to fully address impacts from both DT-1 and DT-2.

The surface construction vibration impact and mitigation assessment is incomplete.

Station construction methods for DT-1 include breaking a slurry wall with a hoe ram, a
potential major source of groundborne noise and vibration that was not evaluated.

East Station Entrances would be located immediately adjacent to Seattle Rep; groundborne
noise, vibration, and surface noise impacts from construction are not fully evaluated.

Operational groundborne noise impacts warrant additional mitigation for DT-1 beyond
high-resilience fasteners and beyond the linear extents identified in the DEIS.

Review Documents 
Landau reviewed the following documents in support of the assessment: 

Sound Transit and Federal Transit Administration’s (FTA’s) WSBLE DEIS, Chapter 4.2.7: Noise
and Vibration (pp. 4.2.7-1 to 4.2.7-23) (USDOT et al. 2022a)

Sound Transit and FTA’s WSBLE DEIS, Appendix N.3: Noise and Vibration Technical Report
(USDOT et al. 2022b)

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3A: Noise Measurement Data, Site
Details, and Photographs

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3B: Vibration Measurement Site
Photographs

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3C: Vibration Propagation Measurement
Results

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3D: Maps of Noise Impact Assessment

Sound Transit and FTA’s WSBLE, Attachment N.3E: Maps of Vibration Impact Assessment

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3F: Tables of Noise Predictions

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3G: Tables of Vibration Predictions

Sound Transit and FTA’s WSBLE DEIS, Attachment N.3H: Vibration Analysis of Category 1 Land
Uses and Special Buildings



Letter Report: Sound Transit WSBLE DEIS Review for Seattle Repertory Theatre Landau Associates 

April 26, 2022 3 

FTA’s Transit Noise and Vibration Impact Assessment Manual (FTA Guidance Manual; FTA 
2018) 

Sound Transit’s Design Criteria Manual, Revision 5, Amendment 11 (Sound Transit 2021). 

Review Format 
Landau’s assessment focused on chapters in the WSBLE DEIS that are relevant to the assessment of 
noise and vibration impacts from DT-1 and DT-2. Headings that begin with “Chapter” refer to the 
corresponding chapter in WSBLE DEIS Appendix N.3: Noise and Vibration Technical Report (USDOT et 
al. 2022b). 

Chapter 3: Noise and Vibration Impact Criteria 
The WSBLE DEIS applies the noise and vibration impact criteria established for transit projects 
according to the FTA Guidance Manual. Sound Transit is a public transit authority that receives federal 
funding to support its projects. Landau finds that the use of the FTA criteria is appropriate for the 
assessment of noise and vibration impacts from this project. However, as detailed below, the FTA 
noise and vibration limits that were applied to some sensitive receiving spaces were incorrect. 

WSBLE DEIS Appendix N.3, Chapter 3.1.3 identifies the City noise criteria, as established in Chapter 
25.08 of the Seattle Municipal Code (SMC). SMC noise limits are applicable during daytime and 
nighttime hours for various source and receiving “Districts.” Further, SMC 25.08 includes sound level 
limits that apply specifically to construction. Landau finds the DEIS interpretation of the City’s noise 
criteria to be correct. 

Landau finds that the assessment does not identify impacts relative to the City’s noise criteria. That is, 
the assessment is focused only on FTA criteria (that are applicable) and whether construction or 
operation would meet FTA criteria. The assessment refers to the required compliance with City 
construction noise limits in WSBLE DEIS Appendix N.3, Chapter 7, Construction Noise Mitigation (p. 7-
16), but not when evaluating the potential for noise impacts throughout Seattle Center. Because City 
construction noise limits apply to this project, the noise assessment should consider whether 
construction noise is expected to meet these limits. If the project cannot meet these limits, sufficient 
noise mitigation measures should be required; otherwise, alternative construction methods should be 
explored. 

Chapter 4: Noise and Vibration Impact Analysis Assumptions and 
Methods 

WSBLE DEIS Appendix N.3, Chapter 4 summarizes the analysis assumptions and the methods for 
assessment of noise and vibration impacts. This chapter reviews multiple elements that are 
considered when predicting noise and vibration emissions from light rail projects and includes results 
of vibration propagation testing and discusses noise and vibration measurements made by Sound 
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Transit to support the noise and vibration impact assessment. Landau finds the impact analysis 
assumptions and methods to be reasonably correct. 

Chapter 6: Impact Assessment 
The following summarizes Landau’s review of the WSBLE DEIS impact assessment of DT-1 and DT-2, 
including airborne noise from construction and groundborne noise and vibration from construction 
and operation, as received at Seattle Rep. Figure 1, a map of Seattle Rep within the Seattle Center 
campus, illustrates the locations of DT-1 and DT-2, including rail alignments, stations, and station 
entrances, as well as nearby Seattle Center resident organizations, facilities, and outdoor areas. 

Noise and Vibration Limits 

WSBLE DEIS Appendix N.3, Chapter 6.4 (p. 6-63) indicates that noise and vibration from construction, 
including tunneling (cutterhead and supply train) and surface construction were compared to the 
same FTA operational noise limits “because this can be a relatively long-term activity.” Landau agrees 
with this determination and notes that the noise limits in WSBLE DEIS Appendix N.3 contain errors 
and omissions for spaces within Seattle Rep. Table 1 summarizes the noise and vibration limits applied 
for each space, highlighting the errors that require correction or further assessment. The list of noise 
and vibration limits for Seattle Rep sensitive spaces was compiled from WSBLE DEIS Appendix N.3, 
Attachment N.3H, Tables 7-2 and 7-3. 

Noise and Vibration Limits – Corrections 

WSBLE DEIS Appendix N.3, Section 6.3, Tables 6-13 and 6-14 identify operational groundborne noise 
and vibration limits for DT-1 and DT-2, respectively. For Seattle Rep, the operational groundborne 
noise and vibration limits were expanded to consider different rooms within the facility as shown in 
Tables 7-2 and 7-3 in WSBLE DEIS Appendix N.3, Attachment N.3H. For example, in Table 6-13 Seattle 
Rep is identified as “Seattle Repertory Leo K. Theatre.” In Attachment N.3H, Table 7-2, Seattle Rep 
spaces include the Leo K. and the Bagley Wright Theaters. 

Landau notes that adjustments to some Seattle Rep noise limits, as documented in the DEIS, are 
warranted following measurements by Landau staff and review of the noise- and vibration-sensitive 
nature of selected spaces. That is, for many spaces within Seattle Rep, a quiet environment is 
germane to their use. Noise intrusion, such as low-frequency groundborne noise “rumbling” from 
nearby surface construction, tunneling, and rail operations, may negatively affect Seattle Rep’s use 
and audience experience. Vibration impacts, even at low levels, can affect the stability of Seattle Rep’s 
suspended lighting systems (i.e., vibrations may cause suspending lighting systems to sway). 

A summary of the recommended adjustments to the groundborne noise and vibration limits, including 
a justification for the adjustment, is provided below in Table 1. Additional detail is provided in the text 
after this table. Graphical illustrations of noise and vibration measurements made at spaces within 
Seattle Rep are provided on Figures 2 and 3, respectively. 
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Table 1: Summary of Noise and Vibration Limit Corrections 

Resident Organization 

Limits for Operation 
and Construction (a) 

Corrections 
(Source of Adjusted 

Limits) (b) 

Notes 
Justification for Adjusted Limits 

Noise 
(dBA) 

Vibration 
(VdB) 

Noise 
(dBA) 

Vibration 
(VdB) 

Seattle Rep Bagley 
Wright Theater 

35 72 -- 65 VdB Vibration limit is appropriate for “Concert 
Hall” per FTA Guidance Manual. DEIS 
noise limit appropriate, confirmed 
through DEIS and Landau measurements 

Seattle Rep 
Leo K. Theater 

35 72 25 dBA   65 VdB Noise and vibration limits are appropriate 
for “Concert Hall” per FTA Guidance 
Manual, confirmed through Landau 
measurements 

(a) Sound Transit WSBLE DEIS Appendix N.3, Attachment N.3H, Tables 7-2 and 7-3. 
(b) Based on measurements made by Landau staff for Seattle Rep in early 2022. 
dBA = A-weighted decibels 
VdB = vibration decibels 

Measurements at the Leo K. Theater by Landau staff in January 2022 suggest that a more appropriate 
limit is 25 dBA, aligning with FTA criteria for a “Concert Hall.” Although the measurement made for 
the DEIS and documented in WSBLE DEIS Appendix N.3, Attachment N.3H, Table 7-1 (p. 7-3) was 
30  dBA for the Leo K. Theater (which is still 5 dBA lower than what was applied in Tables 6-13 and 
6-14), the average ambient measurement by Landau was 26 dBA (see Figure 5) and align with the 
suggested adjustment to a limit of 25 dBA. Further, Landau notes that Seattle Rep’s experience during 
construction of the Climate Pledge Arena indicates that the Leo K. Theater is highly sensitive to 
groundborne noise intrusion due to the very low ambient noise levels within the theater and the 
sensitive use of this space (i.e., unamplified performances). 

Similarly, the vibration limit at Seattle Rep is identified as 72 VdB in DEIS Attachment N.3, Tables 6-13 
and 6-14. A more appropriate limit for Seattle Rep, including both the Leo K. and Bagley Wright 
Theaters, is 65 VdB, which also aligns with FTA criteria for a “Concert Hall.” In addition to 
groundborne noise impacts during construction of the Climate Pledge Arena, vibration impacts from 
this same construction resulted in movement (i.e., swaying) of lighting systems. An adjusted and more 
stringent vibration limit should apply to the Leo K. and Bagley Wright Theaters, reducing the potential 
for vibration impacts and stabilizing the lighting systems on these stages. 

Noise and Vibration – Missing Sensitive Receivers 

WSBLE DEIS Appendix N.3 omits two noise-sensitive spaces within Seattle Rep that should be included 
in the assessment of impacts from the WSBLE project: the Leo K. Rehearsal Space and the Poncho 
Forum. The Leo K. Rehearsal Space is regularly used for rehearsals. Performers rehearsing in this 
space require an ambient environment that is similar to what would be experienced during a live 
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performance in the Leo K. Theater. That is, it is expected that ambient noise and vibration levels 
would be low, and that interference from sources exterior to Seattle Rep would be minimal. 

The Poncho Forum is used as both a rehearsal space and performance space, with retractable seating 
for audiences. The room is fitted with acoustic paneling to minimize reverberation of sounds. Similar 
to the Leo K. Rehearsal Space, use of the Poncho Forum requires that ambient noise and vibration 
levels are low to minimize disturbances to performers as well as the audience (when applicable). 

Table 2 below summarizes proposed noise and vibration limits for these additional spaces, based on 
measurements and Landau’s understanding of their uses. Included on Figure 5 are graphical 
illustrations of average measurements made in these spaces. Note that Table 2 also includes a 
summary of potential sources of noise and vibration impact that are anticipated in the Leo K. 
Rehearsal Space and Poncho Forum from DT-1 or DT-2. 

Table 2: DEIS Appendix N.3 – Missing Seattle Center Noise- and Vibration-Sensitive Receivers 

Resident 
Organization 

Buildings 

Suggested Noise and 
Vibration Limits (a) 

Summary of Use 
Potential Source(s) of Noise or 

Vibration Impact (b) 
Noise 
(dBA) 

Vibration 
(VdB) 

Seattle Rep Leo K. 
Rehearsal Space 30 65 

Rehearsal space for Leo K. 
Theater; quiet is germane to 

use 

DT-1 and DT-2 surface construction and 
tunneling; DT-1 and DT-2 operation 

Seattle Rep 
Poncho Forum 30 72 Rehearsal and performance 

space; quiet is germane to use 
DT-1 and DT-2 surface construction and 
tunneling; DT-1 and DT-2 operation 

(a) Suggested limits appropriate for use of space and sensitivities to noise and vibration. Based on measurements by 
Landau and discussions with Seattle Rep. 
(b) Potential for impact may be due to activities identified in this table and may also include activities not identified here. 
A complete assessment is required. 

Chapter 6.2: Construction Noise Impacts 

The construction noise impact assessment (i.e., airborne noise) was completed using the methods 
described in the FTA Guidance Manual. WSLBE DEIS Chapter 2.6, Table 2-6, Major Construction 
Activities and Duration, provides estimated durations for various construction activities related to 
WSBLE. Cut-and-cover station construction is estimated to take 4 to 6 years to complete. Therefore, 
the following review of construction noise impacts applies to a construction schedule that could last 
up to 6 years. Landau notes that construction noise levels will vary and likely decrease as construction 
progresses. However, the duration of time required for each element of cut-and-cover station 
construction (e.g., demolition, excavation, shoring, structural, etc.) is unknown. 
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Chapters 6.2.1.5 (Tunneling) and 6.2.1.6 (Cut-and-Cover) 

WSBLE DEIS Appendix N.3, Chapter 6.2.1.5 summarizes surface-level construction noise that would 
occur in support of tunneling operations; WSBLE DEIS Appendix N.3, Chapter 6.2.1.6 summarizes 
surface-level construction noise that would occur in support of cut-and-cover station construction. 

As identified in WSBLE DEIS Appendix N.3, Table 6-30, the location of the cut-and-cover construction 
area could be as near as 8 feet from Seattle Rep under either alternative DT-1 or DT-2. WSBLE DEIS 
Appendix J, Drawing L50-GSP103, provides an illustration of the DT-1 Seattle Center station and 
entrances. Upon review of this drawing, Landau notes that DT-1 surface construction near Seattle Rep 
would impact the south side of the building during cut-and-cover and station construction, the east 
side of the building during construction of the East Station Entrance, and the west side of the building 
during construction activities along Warren Avenue North just north of the DT-1 station. 

WSBLE Appendix J, Drawing L50-GSP703 provides an illustration of the DT-2 Seattle Center station and 
entrances. Upon review of this drawing, Landau notes that DT-2 surface construction near Seattle Rep 
would impact the west side of the building during construction of the East Station Entrance as well as 
during cut-and-cover and station construction. Additional noise is likely to be received from 
construction activities along Warren Avenue North just south of Mercer Street. 

WSBLE DEIS Appendix N.3, Chapter 6.2.1.5 identifies the use of excavators and backhoes for portal 
and shaft excavation, and trucks and loaders for transporting spoils. In addition, WSBLE DEIS 
Appendix N.3, Chapter 6.2.1.5 identifies ventilation fans that “would likely run continuously to provide 
fresh air to construction crews working inside the tunnel.” For cut-and-cover construction, 
Chapter 6.2.1.6 identifies haul trucks and vibratory rollers as the loudest sources of construction 
noise, “over 88 dBA at 50 feet.” 

Give Seattle Rep’s close proximity to both DT-1 and DT-2, Landau finds that the DEIS does not 
sufficiently evaluate the potential for noise impact to Seattle Rep from surface construction of 
stations or station entrances. Further, in addition to the potential for impact from the equipment 
identified in the DEIS, the following activities (i.e., sources of surface construction noise) were either 
not identified in the DEIS or additional information is required: 

Truck Haul Routes 

DEIS Chapter 2.6.6 (p. 2-88) states, “truck hauling would require a loading area, staging space for 
trucks awaiting loading, and provisions to prevent tracking soil on public streets. Truck haul routes 
and trucking hours would require approval by the City of Seattle. Surface hauling could occur at night 
during off-peak traffic periods or could be concentrated during the day to minimize noise in noise-
sensitive areas.” Table 7-1 of the FTA Guidance Manual (p. 176) identifies a sound level for haul trucks 
of 84 dBA at 50 feet. 
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The DEIS does not include assessment of noise from haul trucks. Noise from haul trucks includes 
engine idling during loading, travel to and from loading locations, and banging noise when trucks drive 
over uneven or unsecured surfaces that are often found at and near construction sites. Airborne noise 
from haul trucks is expected when collecting and moving spoils away from the DT-1 or DT-2 stations 
and station entrances. The likely haul routes would include Warren Avenue North and Mercer Street, 
both adjacent to Seattle Rep, and could therefore represent major sources of construction noise. 

As indicated in the DEIS, haul trucks may operate during daytime or nighttime hours, depending on 
the permitted hours of hauling. Seattle Rep hosts both afternoon and late evening performances in 
the Leo K. and Bagley Wright Theaters. In addition, rehearsals in the Leo K. Rehearsal Space and 
Poncho Forum occur most days during typical daytime hours and may also occur during late evening 
hours. Noise from truck hauling therefore may impact facilities within Seattle Rep during day, evening, 
or late evening hours. 

Construction Staging Areas 

Noise from construction staging areas was not evaluated in the DEIS. Airborne noise from equipment 
moving within and to/from staging areas could represent a major source of airborne noise during 
construction. 

Seattle Rep may be located within close proximity to construction staging areas either for DT-1 or 
DT-2. Although the locations of the staging areas are yet to be defined, an assessment of noise impact 
from staging areas should be completed that evaluates equipment within the staging areas and 
potential routes to/from staging areas. 

Tunneling and Cut-and-Cover Construction Airborne Noise – Impacts Assessment 

WSBLE DEIS Appendix N.3, Chapter 6.2 (p. 6-30) identifies construction activities that would generate 
the highest levels of airborne construction noise and includes tunneling and cut-and-cover station 
construction, both of which are proposed for preferred alternative DT-1 and alternative DT-2, both of 
which could occur near Seattle Rep. 

Appendix N.3, Table 6-8 (p. 6-31) of the WSBLE DEIS provides a range of sound levels, referenced to 
50 feet, that are anticipated from tunneling and cut-and-cover construction. Sound levels are based 
on the FTA Guidance Manual. As identified in Table 6-30 (p. 6-70), equipment and activities associated 
with cut-and-cover station construction (i.e., hydromill, caisson drilling, hoe ram, jackhammer, and 
bulldozer) could operate as near as 8 feet from Seattle Rep. Table 3 below identifies noise levels from 
the construction equipment summarized in DEIS Table 6-8, and calculates these sound levels at 8 feet, 
15 feet, and 50 feet from construction equipment. Distance adjustments are based on noise 
propagation from a stationary source at +6 dBA per halving of distance to the source. 
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Table 3: Surface Construction Airborne Noise Equipment and Sound Levels 

Construction Activity (a) Construction Equipment (a) 

Sound Level 
at 50 feet 

Leq (dBA) (a) 

Sound Level 
at 15 feet 

Leq (dBA) (b) 

Sound Level 
at 8 feet Leq 

(dBA) (b) 

Tunneling Excavators, backhoes, haul trucks, loaders 84 to 86 94 to 96 100 to 102 

Cut-and-Cover Station 
Construction 

Excavators, backhoes, haul trucks, loaders, 
vibratory rollers 

84 to 88 96 to 99 102 to 104 

(a) Sound Transit WSBLE DEIS Appendix N.3, Table 6-8. 
(b) Calculations by Landau based on 6 dBA per halving of distance to a stationary noise source. 
Leq = equivalent sound pressure level. 

WSBLE DEIS Appendix N.3, Chapter 6.2.3.2, p. 6-38 indicates that for cut-and-cover construction of 
DT-1, “The construction noise would also impact spaces in the north end of the Seattle Center 
including Seattle Repertory Theatre and Cornish Playhouse.” 

For DT-2, the same page of the DEIS states that cut-and-cover construction “could result in noise 
impacts at the Seattle Repertory Theatre and Cornish Playhouse.” Further, the same page of the DEIS 
states that “Most of these noise-sensitive spaces are on the perimeter of the building and face 
Republican Street.” At Seattle Rep, facilities that are nearest Republican Street include the Leo K. 
Theater and the Leo K. Rehearsal Space. 

As noted in Table 3, airborne noise levels from tunneling and cut-and-cover station construction could 
reach up to 104 dBA at a distance of 8 feet, expected at the south and east building facades of Seattle 
Rep. Note that the SMC sound level limits for construction, as correctly noted in WSBLE DEIS Appendix 
N.3, Table 3-4 (p. 3-7), is 85 dBA for a commercial district noise source affecting a commercial district 
receiving property, with shorter-duration increases permitted for impact-type equipment. Predicted 
sound levels from construction therefore could well exceed City sound level limits at Seattle Rep when 
construction equipment associated with tunneling and cut-and-cover stations operates within 
approximately 50 feet of Seattle Rep’s south facade. 

Although not included in the DEIS, and as indicated earlier in this letter, noise impacts from 
construction of the DT-1 East Station Entrance would occur immediately adjacent to the east side of 
Seattle Rep. Landau anticipates that much of the equipment identified in Table 3 for cut-and-cover 
stations also would be required for construction of the East Station Entrance. Therefore, the range of 
sound levels presented in Table 3 also would be anticipated at the east side of Seattle Rep. 

Tunneling and Cut-and-Cover Construction Airborne Noise – Assessment of Impacts 
at Interior Spaces 

Noise reductions provided by Seattle Rep’s building itself (i.e., transmission loss provided by building 
construction materials) are not identified in the DEIS. Although Landau did not take exterior-interior 
measurements at Seattle Rep, such measurements were made at a resident organization of Seattle 
Center’s Northwest Rooms. Results of these measurements indicate that the north facade of the 
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Northwest Rooms provides approximately 61 dBA in reduction to exterior noises. For the purposes of 
this assessment, Landau assumed a similar interior-exterior reduction applies to Seattle Rep. It should 
be noted that the actual level of reduction will vary depending on the effectiveness of the building to 
shield exterior noise and on the dominant noise frequency of the construction noise source. 

Assuming an exterior-interior reduction of 61 dBA, Landau expects that, for construction noise 
received at Seattle Rep’s south or east facade at 104 dBA (the highest predicted noise level for cut-
and-cover construction, as received 8 feet from the noise source), interior noise levels would be 
43 dBA (i.e., 104 dBA – 61 dBA = 43 dBA). 

Using 43 dBA as an interior reference level 8 feet from construction activity, Landau estimated interior 
sound levels at each of the sensitive spaces within Seattle Rep. Estimates of sound levels at interior 
spaces were completed by estimating distances from the nearest areas of construction (i.e., the south 
or east facades of Seattle Rep) to each interior space and then applying a 6-dBA reduction per 
doubling of distance from the noise source, with 43 dBA at 8 feet as reference. The assessment 
assumes an additional reduction of 10 dBA is provided by interior walls to the Poncho Forum and the 
Bagley Wright Theater. The results of this assessment are summarized below in Table 4 for each noise-
sensitive interior space at Seattle Rep. 

Table 4: Surface Construction Interior Airborne Noise Impacts (DT-1) 

Seattle Rep Noise 
Sensitive Space 

Distance from 
Nearest Exterior 

Construction 
Activity to Interior 

Space (feet) 

Impact Assessment Result 

Ambient Noise 
Level (dBA) (c) 

Reference 
Sound Level 

Inside Building 
Facade 

Interior 
Construction 
Noise Level 

(dBA) (d) 

Increase Over 
Ambient Noise 

Level (dBA) 

Leo K. Theater 8 (a) 26 

43 

43 17 

Leo K. Rehearsal Space 8 (a) 36 43 7 

Poncho Forum 75 (b) 30 14 (e) 0 

Bagley Wright Theater 45 (b) 32 18 (e) 0 

(a) Sound Transit WSBLE DEIS Appendix N.3, Table 6-30, p. 6-70 applies to most sensitive spaces within Seattle Rep. 
(b) Estimated by Landau. 
(c) Sound level measurements by Landau, January and March 2022. 
(d) Calculated using standard adjustment for distance from a point source: SPL2 = SPL1 + 20*Log(D1/D2). 
(e) Includes an assumed 10-dBA reduction provide by interior walls. 

The impact to the Leo K. Theater and the Leo K. Rehearsal Space is shown on Figure 2, which 
illustrates impacts as a “heat map,” highlighting the spaces within Seattle Rep that would be impacted 
by airborne construction noise during tunneling and construction of the East Station Entrance for 
DT-1. 

As summarized above in Table 4 and as shown on Figure 2, airborne construction noise could exceed 
existing conditions in the Leo K. Theater and Leo K. Rehearsal Space by up to 17 dBA and 7 dBA, 
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respectively for a period of up to 6 years (i.e., the estimated duration of cut-and-cover station 
construction, as identified in WSBLE DEIS Chapter 2.6, Table 2-6). Note that a 10-dBA increase in noise 
is perceived as a doubling of sound “loudness.” So, an increase of 17 dBA, as predicted at the Leo K. 
Theater, would be perceived as more than twice as loud as ambient conditions, a clearly perceptible 
increase in ambient noise. Actual increases in noise may be higher depending on exterior-interior 
noise reductions provided by the building (i.e., if less than the estimated 61-dBA reduction). The 
results of this assessment indicate that mitigation will be required during surface construction related 
to tunneling and the cut-and-cover station. Increases over ambient conditions up to 17 dBA will very 
likely result in significant impacts to the Leo K. Theater, affecting performances and the audience 
experience. 

It is noted in WSBLE DEIS Appendix N.3, Chapter 6.2.3.2, p. 6-38 that “the loudest construction phase 
is expected to be near the beginning of construction during the cutting and removal of the existing 
street, which would likely include the use of impact equipment such as jackhammers or hoe rams.” 
Landau notes that during other phases construction noise levels may be lower. Note that the ranges 
of sound levels provided in Table 3 and estimates of impacts provided in Table 4 are based on the FTA 
reference sound levels for excavators, backhoes, haul trucks, loaders, and vibratory rollers. Therefore, 
reference sound levels in Table 3 do not represent the loudest noises that could occur from use of 
jackhammers and hoe rams and actual noise impacts may, during the initial phases, be higher than is 
predicted in Table 4. 

For DT-2, WSBLE DEIS Appendix N.3, Table 6-30 indicates that surface construction also could be as 
near as 8 feet from Seattle Rep. Landau estimates that construction of the DT-2 East Station Entrance 
would occur as near as approximately 60 feet to the west of Seattle Rep, and the location of the cut-
and-cover excavation area for DT-2 would be approximately 130 feet from Seattle Rep. Landau 
estimates that impacts from DT-2 would be lower than is predicted for DT-1 during cut-and-cover and 
East Entrance Station construction. However, should Warren Avenue North be used as a staging area 
or include active construction that is near Seattle Rep, impacts to interior spaces from airborne noise 
may occur. 

Impact Noise 

As indicated above, the loudest construction phase would likely include the use of impact equipment 
such as jackhammers or hoe rams. WSBLE DEIS Appendix N.3, Chapter 3.1.3 correctly summarizes the 
City construction criteria. Specifically, this section notes that impact noises, such as those noises 
generated by jackhammers and hoe rams, will be limited to the daytime hours of 8 a.m. to 5 p.m. 
weekdays and 9 a.m. to 5 p.m. weekends. The Final Environmental Impact Statement (FEIS) and 
subsequent construction management plans should include consideration of timing restrictions for 
these types of impact noises. 
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Chapter 6.3: Operational Vibration Impacts 

The operational vibration section of WSBLE DEIS Appendix N.3 includes predicted impacts from both 
vibration and groundborne noise during operation of the proposed DT-1 and DT-2 alternatives. WSBLE 
DEIS Appendix N.3, Tables 6-13 (p. 6-51) and 6-14 (p. 6-53) identify operational groundborne noise 
and vibration impacts for DT-1 and DT-2, respectively. 

The results in WSBLE DEIS Appendix N.3, Table 6-13 (and in WSBLE DEIS Appendix N.3, Attachment 
N.3H, Table 7-3) indicate that the Leo K. Theater would likely experience groundborne levels of up to 
48 dBA during operation of DT-1, a 13-dBA exceedance of the DEIS-applied limit of 35 dBA. Table 6-14 
indicates that the Leo K. Theater would likely experience groundborne noise levels of up to 28 dBA 
during operation of DT-2, below the DEIS-applied limit of 35 dBA. 

Landau finds that additional information and/or corrections are required to evaluate completely the 
potential for operational vibration and groundborne noise impacts to Seattle Rep. The following 
summarizes these findings: 

Groundborne Noise Limits 

Leo K. Theater 

As summarized in Table 1, the groundborne noise limit for Seattle Rep’s Leo K. Theater is not 
sufficiently protective and should be adjusted to 25 dBA, identified as the FTA Special Buildings limit 
for a “Concert Hall” (i.e., not based on the 35-dBA limit for a theater). Correcting the limit at the Leo 
K. Theater would result in a greater groundborne noise impact (23 dBA over limit) for operation of 
DT-1. Further, for operation of DT-2, correcting the limit would result in a groundborne noise impact 
(i.e., 3 dBA over limit of 25 dBA). 

Bagley Wright Theater 

WSBLE DEIS Appendix N.3, Attachment N.3H, Table 7-3 identifies groundborne noise levels from DT-2 
that are higher at the Leo K. Theater (28 dBA) than at the Bagley Wright Theater (19 dBA). The Bagley 
Wright Theater is substantially closer to DT-2 than the Leo K. Theater, and it would stand to reason 
that predicted groundborne noise levels at the Bagley Wright Theater would be higher during 
operation of DT-2. The assessment of impact at the Bagley Wright Theater should be confirmed and 
likely corrected to accurately identify whether impacts are predicted for this space under DT-2. 

Leo K. Rehearsal Space 

The Leo K. Rehearsal Space was not included the DEIS. However, as previously mentioned, this space 
is used for noise- and vibration-sensitive rehearsals and should be included when considering the 
potential for groundborne noise and vibration impacts from WSBLE operation. This space is located at 
the southwest corner of Seattle Rep and near the cut-and-cover area for DT-1; the space is also 
adjacent to the proposed construction area defined in the DEIS, located east of Seattle Rep within the 
right-of-way of Warren Avenue North. As suggested in Table 2, the proposed noise limit for this space 



Letter Report: Sound Transit WSBLE DEIS Review for Seattle Repertory Theatre Landau Associates 

April 26, 2022 13 

is 30 dBA. The suggested noise limit is 6 dBA lower than was measured by Landau (see Figure 5; the 
measured level at Leo K. Rehearsal Space is 36 dBA); however, groundborne noise is a different 
character of sound than is present in the Leo K. Rehearsal Space ambient environment. A limit of 
30 dBA would ensure that the noise environment of the Leo K. Rehearsal Space is protected. 

Poncho Forum 

Similar to the Leo K. Rehearsal Space, the Poncho Forum was not included the DEIS. However, as 
previously indicated, this space is used for noise- and vibration-sensitive performances and rehearsals 
and should be included when considering the potential for groundborne noise and vibration impacts 
from WSBLE operation. As suggested in Table 2, the suggested noise limit for this space is 30 dBA, 
which agrees with results of ambient measurements made by Landau (see Figure 5). 

Revised Assessment of Operational Groundborne Noise Impacts 

Assessment of Exceedance of Sound Level Limits 

For this assessment, Landau compared predicted operational groundborne noise levels to the 
corrected limits for the Leo K. Theater as well as new limits for spaces not included in the DEIS (i.e., 
the Leo K. Rehearsal Space and Poncho Forum). The results were compared with the operational 
groundborne noise assessment results that are summarized WSBLE DEIS Appendix N.3, Table 6-13. 
The results of this comparison for DT-1 are summarized below in Table 5. 

Table 5: Assessment of Groundborne Noise Exceedance of Limits, DT-1 

Seattle Rep Noise 
Sensitive Space 

DT-1 
Operational Noise 

Level (a) 

Groundborne Noise Limit Exceedance 

DEIS (a) Adjusted and 
New Limits (d) 

Compared to 
DEIS (b) 

Compared to 
Adjusted and 

New Limits 

Leo K. Theater 48 35 25 (d) 13 23 

Leo K. Rehearsal Space 48 (b) - 30 (d) - 18 

Poncho Forum 43 (c) - 30 (d) - 13 

Bagley Wright Theater 37 35 35 2 2 

(a) Sound Transit WSBLE DEIS Appendix N.3, Table 6-13 and Attachment N.3H, Table 7-2. 
(b) Impact assumed identical to Leo K. Theater due to similar distance from DT-1. 
(c) Impact assumed approximately equal to average of predicted impact to Leo K. Theater and Bagley Wright Theater. 
(d) Based on sound level measurements by Landau in 2022 and sensitivities of each space. 

As summarized in Table 5, applying adjustments to the noise limit at the Leo K. Theater and including 
an assessment of the Leo K. Rehearsal Space and Poncho Forum results in high levels of noise impact 
at most spaces within Seattle Rep. Specifically, at the Leo K. Theater, DEIS-predicted groundborne 
noise levels would exceed the adjusted limit by 23 dBA. Similarly, at the Leo K. Rehearsal Space DEIS-
predicted groundborne noise levels would exceed the assumed limit by 18 dBA. Exceedances of up to 
13 dBA are predicted at the Poncho Forum. 



Letter Report: Sound Transit WSBLE DEIS Review for Seattle Repertory Theatre Landau Associates 

April 26, 2022 14 

For DT-2, as summarized in WSBLE DEIS Appendix N.3, Attachment N.3H, Table 7-3, predicted 
groundborne noise impacts would be below applicable limits at the Bagley Wright Theater. Adjusting 
the Leo K. Theater limit to 25 dBA would result in an exceedance of 3 dBA for DT-2. However, as noted 
previously, Landau finds that the predicted impacts under DT-2 do not appear correct and should be 
re-evaluated before a thorough review and conclusion can be made. 

Assessment of Impact 

In addition to the assessment of exceedance of groundborne noise limits, Landau evaluated the 
potential for impacts based on increases over existing ambient conditions (i.e., a comparison to actual 
ambient levels, not limits). The assessment was completed to highlight the degree of impact that may 
occur at Seattle Rep with the DT-1 alignment. Because Landau is not confident that the DEIS has 
accurately estimated groundborne noise for DT-2, the following assessment focuses only on DT-1. 

Table 6 summarizes predicted operational groundborne noise emissions at each space within Seattle 
Rep and compares these predictions with existing ambient conditions, as documented by Landau 
through noise measurements made in early 2022. The increase in sound levels over ambient 
conditions is provided in the far right column of this table. 

Table 6: Assessment of Operational Groundborne Noise Impacts, DT-1 

Seattle Rep Noise 
Sensitive Space 

DT-1 
Operational Noise Level 

(dBA) (a) 
Existing Ambient Noise 

Level (dBA) (d) 

DT-1 Operational Noise 
Increase Over Ambient 

Noise (dBA) 

Leo K. Theater 48 26 22 

Leo K. Rehearsal Space 48 (b) 36 12 

Poncho Forum 43 (c) 30 13 

Bagley Wright Theater 37 32 5 

(a) Sound Transit WSBLE DEIS Appendix N.3, Table 6-13 and Attachment N.3H Table 7-2. 
(b) Impact assumed identical to Leo K. Theater due to similar distance from DT-1. 
(c) Impact assumed approximately equal to average of predicted impact to Leo K. Theater and Bagley Wright Theater. 
(d) Based on sound level measurements by Landau in 2022. 

As summarized in Table 6, a comparison of predicted groundborne noise levels from operation with 
existing ambient sound levels suggests high levels of impact at Seattle Rep for DT-1. Noise levels at 
the Leo K. Theater would exceed ambient conditions by up to 22 dBA, a clearly audible and discernible 
impact that could inhibit use of this facility. That is, as noted earlier, a 10-dBA increase in noise is 
perceived as a doubling of sound “loudness.” So, an increase of 22 dBA, as predicted at the Leo K. 
Theater for operational groundborne noise impact, would be perceived as more than four times as 
loud as ambient conditions, a clearly perceptible increase in ambient noise. Increases in noise at the 
Leo K. Rehearsal Space and Poncho Forum would be up to 12 dBA and 13 dBA over ambient 
conditions, respectively, also clearly perceptible as more than twice as loud as ambient conditions. At 
the Bagley Wright Theater, the impact would be less, but a 5-dBA increase over ambient conditions, 
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especially from a noise source that is primarily a low-frequency rumble (i.e., groundborne noise), is 
expected to negatively affect the usability of this theater. 

Included on Figure 4 is a heat map that highlights impacts that would occur from increases over 
ambient conditions from DT-1 operational groundborne noise. 

Train Speed 

As summarized in WSBLE DEIS Appendix N.3, Tables 6-13 (p. 6-51) and 6-14 (p. 6-53), light rail train 
speeds were assessed as part of the calculation of groundborne noise and vibration. Landau finds that 
there are inconsistencies or potential errors that warrant further clarification. 

For preferred alternative DT-1, the train speed through the Seattle Center campus is identified in 
Table 6-13 as 45 miles per hour (mph) near most noise-sensitive receivers, including the Seattle 
International Film Festival (SIFF) Film Center, which is located immediately southeast of Seattle Rep. 
But at Seattle Rep and the Vera Project, rail speeds are predicted to be 30 mph. Landau anticipates 
that rail speeds between Seattle Rep and SIFF would be identical and not differ by 15 mph. 
Appendix N.3 of the WSBLE DEIS does not provide an explanation for the discrepancy in rail speeds. It 
is understood that rail speeds would slow when trains are arriving at the station and would increase 
when trains are departing. However, the discrepancies in rail speeds suggest that there may be 
calculation errors related to the speed of trains along the rail alignment. 

Chapter 6.4: Construction Vibration Impacts 

Construction-related vibration impacts, including groundborne noise, are predicted to occur from 
tunneling (Chapter 6.4.1) and surface construction (Chapter 6.4.2). As indicated earlier, WSLBE DEIS 
Chapter 2.6, Table 2-6 provides estimated durations for various construction activities related to 
WSBLE. Tunneling for the Downtown Segment is estimated to take 2.5 to 3 years and cut-and-cover 
station construction is estimated to take 4 to 6 years to complete. 

Chapter 6.4.1: Tunneling Vibration Impacts 

During tunneling, the DEIS predicts that vibration impacts would not occur at Seattle Rep. The 
following summarizes adjustments in vibration and groundborne noise limits, as previously identified 
(see Table 1), as well as limits for spaces that should be included in the assessment (see Table 2) that 
would result in additional or greater impacts to sensitive spaces within Seattle Rep. 

As summarized in Table 1, Landau recommends adjusting the vibration limit for Seattle Rep to 65 VdB 
from 72 VdB for both the Leo K. and Bagley Wright Theaters. WSBLE DEIS Appendix N.3, Chapter 6.4.1, 
Table 6-25 identifies a predicted supply train level of 67 VdB at Seattle Rep. Adjusting the limit at 
Seattle Rep would result in a predicted vibration level that is 2 VdB over the 65 VdB limit at Seattle 
Rep during unmitigated use of the supply train with alternative DT-1. 
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Regarding groundborne noise, Landau recommends adjusting the groundborne noise limit at Seattle 
Rep to 25 dBA (see Table 1). This would result in groundborne noise impacts from both cutterhead 
and supply train operation that exceed what is predicted in WSBLE DEIS Appendix N.3, Chapter 6.4.2, 
Table 6-27. For example, unmitigated supply train groundborne noise at Seattle Rep is predicted to be 
40 dBA, which would exceed the adjusted limit of 25 dBA by 15 dBA and would be clearly discernible 
and disruptive. 

Table 7 summarizes predicted tunneling groundborne noise emissions at each space within Seattle 
Rep and compares these predictions with existing ambient conditions, as documented by Landau 
through noise measurements made in early 2022. The increase in sound levels over ambient 
conditions is provided in the far right column of this table. 

Table 7: Assessment of Tunneling Groundborne Noise Impacts, DT-1 

Seattle Rep Noise 
Sensitive Space 

DT-1 
Tunneling Noise Level (dBA) 

(a) 

Existing Ambient Noise 
Level (dBA) (d) 

DT-1 Operational Noise 
Increase Over Ambient 

Noise (dBA) 

Leo K. Theater 40 26 14 

Leo K. Rehearsal Space 40 (b) 36 4 

Poncho Forum 35 (c) 30 5 

Bagley Wright Theater 29 32 0 

(a) Sound Transit WSBLE DEIS Appendix N.3, Table 6-27. 
(b) Impact assumed identical to Leo K. Theater due to similar distance from DT-1. 
(c) Impact assumed approximately equal to average of predicted impact to Leo K. Theater and Bagley Wright Theater. 
(d) Based on sound level measurements by Landau in 2022. 

As summarized in Table 7, a comparison of predicted groundborne noise levels from tunneling with 
existing ambient sound levels suggests high levels of impact at Seattle Rep for DT-1. Noise levels at 
the Leo K. Theater would exceed ambient conditions by up to 14 dBA, a clearly audible and discernible 
impact that would be perceived as more than twice as loud as ambient conditions and could inhibit 
use of this facility for up to 3 years (the estimated duration of tunneling for the Downtown Segment). 
Impacts to the Leo K. Rehearsal Space and Poncho Forum would be much less, but very likely 
perceptible and possibly disruptive during use of these spaces. 

Included on Figure 3 is a heat map that highlights impacts that would occur from increases over 
ambient conditions from DT-1 tunneling groundborne noise. 

Tunneling Equipment 

WSBLE DEIS Appendix N.3, Section 6.4.1.2 and Table 6-26 (p. 6-66) identify equipment that would 
generate the highest levels of vibration during tunneling, including the boring machine cutterhead, 
thrust-jack retraction, and supply trains with steel wheels and jointed tracks. 
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In the footnote of Table 6-27 (p. 6-67), the WSBLE DEIS states, “The predicted levels for the thrust jack 
are more than 5 dB below the impact threshold for all sensitive receivers.” Groundborne noise 
predictions for thrust-jack retraction are not provided in the WSBLE DEIS. However, Table 6-26 
(p. 6-66) provides a range of sound levels of 13 to 29 dBA, as measured between 0 and 200 feet from 
thrust-jack operation. The range in sound levels for supply trains with steel wheels and jointed tracks 
is 24 to 28 dBA. While the median level of groundborne noise for supply trains is clearly higher than 
for thrust-jack retraction, there is a potential for thrust-jack retraction to generate groundborne noise 
levels that are as high as supply trains, according to the data provided in Table 6-26. The potential for 
groundborne noise impact is further increased when the limits for Seattle Rep are adjusted (i.e., 
lowered). 

A more detailed assessment should be conducted that further evaluates the potential for 
groundborne noise and vibration impact from thrust-jack retraction. 

Chapter 6.4.2: Surface Construction Vibration Impacts 

WSBLE DEIS Appendix N.3, Table 6-29, p. 6-70 identifies distances for impact to Special Buildings 
during surface construction. The minimum distance for the least sensitive spaces (i.e., Vibration 
Criteria A, or V.C.-A) is greater than would be realized at Seattle Rep for the equipment identified in 
this table. For example, the minimum distance for potential impact from a bulldozer under the V.C.-A 
curve is 125 feet, and the nearest distance to Special Buildings located near surface construction areas 
(Seattle Rep) is 8 feet, as documented in WSBLE DEIS Appendix N.3, Table 6-29. 

WSBLE DEIS Appendix N.3, Chapter 6.4.2.2, p. 6-70 states that “Surface construction vibration has not 
been assessed for Category 1 or special-use buildings near tunnel alignments. However, vibration 
from surface construction may be of concern if these buildings are close to the tunnel portals or 
station construction. These activities should be assessed in the Construction Vibration Control Plan.” 

Given the degree of impact that may occur from surface vibration during construction (see Tables 
6-29 and 6-30) and given the need to understand if effective mitigation of these impacts is feasible, a 
more detailed assessment of the potential impacts and proposed mitigation should be included in a 
supplemental DEIS study, in lieu of only requiring future assessments through a control plan. 
Specifically, for cut-and-cover station excavation, an additional assessment should be completed that 
evaluates the potential for structural damage to Seattle Rep. 

Slurry Wall Demolition 

The south wall of the DT-1 station design includes a diagonal portion that would extend underneath 
the Northwest Rooms, including underneath the SIFF Film Center, Vera Project, and KEXP. A profile 
view of the station is provided on WSBLE DEIS Appendix J, Drawing B11-ASX102. Landau understands, 
through ongoing workshops hosted by Sound Transit, that the southern wall of the DT-1 station would 
be constructed first as a vertical slurry wall, and then widened below grade, toward the south, to 
provide sufficient space for a station platform. Further, Landau understands that construction 
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methods to expand the station footprint include breaking large portions of the slurry wall with a hoe 
ram. 

The WSBLE DEIS does not include a review of impacts that are specific to the breaking of the slurry 
wall. However, demolition of this wall would occur very near and to the south of Seattle Rep. It is 
anticipated that high levels of vibration would be emitted during this process, and these were not 
considered or included in the DEIS. Given the high levels of vibration from this activity and the likely 
lengthy construction schedule, there is a high potential for substantial impacts to Seattle Rep during 
this phase of construction. 

Station Entrances 

The WSBLE DEIS provides very minimal information on the potential for noise and vibration impacts 
from construction of the station entrances. Specifically, for DT-1 the proposed East Station Entrance 
would be located directly adjacent to Seattle Rep. Construction of this station entrance would likely 
require demolition of existing structures and surfaces, excavation and hauling of materials, 
reinforcement of station walls, and construction of the station itself. Vibration and groundborne noise 
impacts are likely to be experienced at Seattle Rep. 

Adjusting the vibration limits for the Leo K. and Bagley Wright Theaters to 65 VdB from 72 VdB would 
be protective of these facilities during surface construction of the East Station Entrance given the low 
levels of ambient vibration at both facilities (see ambient vibration measurement data in WSBLE DEIS 
Appendix N.3, Attachment N.3H, Table 7-1, and verified by Landau measurements in January 2022). 

Given the very close proximity of the DT-1 East Station Entrance to Seattle Rep and the proximity of 
Seattle Rep to the DT-2 East Station Entrance, as well as the recommended adjustments of vibration 
limits for Seattle Rep, an assessment of station entrance construction should be completed to 
evaluate the potential for impacts. In addition, an assessment should be completed of the potential 
for structural damage to Seattle Rep’s building. 

Chapter 7: Noise and Vibration Mitigation Measures 

Chapter 7.2: Construction Noise Mitigation 

DEIS Appendix N.3, Chapter 7.2 (p. 7-16) identifies standard mitigation measures for construction 
noise. The following summarizes mitigation measures that were not included but should be 
considered: 

General Construction Equipment 

Loud construction equipment operating within the cut-and-cover construction area could operate as 
near as 8 feet from Seattle Rep. As summarized in Table 3, estimated sound levels could reach 
104 dBA at the exterior facade of the Seattle Rep and could reach up to 43 dBA at interior spaces, 
potentially impacting noise-sensitive performance and rehearsal spaces (see Table 4). 
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Mitigation measures summarized in the WSBLE DEIS are effective strategies to reduce airborne 
construction noise but do not specifically target the potential for noise impacts. 

Mitigation measures should include an emphasis on administrative controls, scheduling the noisiest 
activities during times that would be less likely to interfere with noise-sensitive operations. This will 
require continued coordination with Seattle Rep. 

Noise barriers could be installed at locations where airborne noise impacts are predicted or 
anticipated, and where there is sufficient room to build a wall that is long and tall enough to be 
effective. Noise barriers should be required as part of the project’s Construction Noise Control Plan 
and should be considered for the south, east, and west walls of Seattle Rep, shielding them from 
station and East Entrance construction noise impacts. 

Tunnel Ventilation Fans 

Ventilation fans will be required to provide fresh air to crew within the tunnel and could operate 
24 hours per day. The locations of the fans are not yet defined but could be located very near to 
Seattle Rep. Due to the low-frequency noise generated by such fans, mitigation may be required to 
ensure that fan noise does not result in impacts to interior performance and recording spaces. 

Potential mitigation measures could include quieter fan models, strategic placement of fans, silencers, 
barriers, or other measures. Further, the FEIS should include specific language within the Construction 
Noise Control Plan regarding exhaust fan noise. 

Haul Trucks 

Noise from idling and the movement of haul trucks during construction, as well as noises from driving 
over uneven or unsecured surfaces, may result in impacts at noise-sensitive spaces along routes 
accessing DT-1 or DT-2. Haul truck routes are not yet defined; however, an assessment should be 
completed to determine if mitigation of noise from haul trucks is warranted. 

Further, the FEIS should include specific language within the Construction Noise and Vibration Control 
Plan regarding permitted haul routes that minimize the potential for impact. 

Landau anticipates that Mercer Street would likely serve as a primary haul route for either DT-1 or 
DT2. If so, there is a possibility that additional noise impacts may occur at Seattle Rep. A study should 
be completed to identify the number of trucks in use per hour during various construction phases, 
what the predicted impacts may be to Seattle Rep, and what mitigation measures may be warranted 
(e.g., limited hauling hours, limited trucks per hour). 

Staging Areas 

Mitigation of staging area noise should be included in an updated noise impact assessment. Mitigation 
measures could include the strategic location of staging areas to minimize impacts from noise 
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emissions related to staging areas, noise barriers, and other measures as defined in WSBLE DEIS 
Appendix N.3, Chapter 7.2. 

Chapter 7.3: Operational Vibration Mitigation 

WSBLE DEIS Appendix N.3, Chapter 7.3.2.2 (p. 7-26) provides DT-1 operational groundborne noise and 
vibration measures that would mitigate impacts at “recording studios and performance spaces in 
Seattle Center” (Chapter 7.3.2.2., p. 7-26). Included are high-resilience fasteners along 900 feet of 
new track between construction alignment stations 79+00 and 88+00. 

Table 6-11 (p. 140) of the FTA Guidance Manual states that high-resilience fasteners can achieve 5 dB 
of reduction in groundborne noise from tracks at frequencies above 40 hertz (Hz). As stated in WSBLE 
DEIS Appendix N.3, Attachment N.3H, Chapter 8.4, p. 8-20, “Because Sound Transit expects at least 5 
decibels of reduction from the tunnel structure that is not included in the prediction model, no 
additional mitigation measures beyond high-resilience fasteners are proposed.” 

If the above-noted Sound Transit expectation is true, groundborne noise impacts from DT-1 operation 
would not be mitigated for Seattle Rep. As noted in this review, Landau recommends that for Seattle 
Rep, groundborne noise limits be adjusted to a lower level that is more protective of the uses within 
these spaces, including the Leo K. Theater (see Table 1). The result would be DT-1 operational 
groundborne noise that exceeds the limits at Seattle Rep by 23 dBA. Accounting for an assumed 5-dBA 
reduction from high-resilience fasteners and an additional 5-dBA reduction from the structure itself, 
the Leo K. Theater would likely experience increases of 13 dBA above the limit. Therefore, because 
impacts would occur even with high-resilience fasteners, Landau recommends that a higher degree of 
mitigation be considered, such as a floating slab and thicker tunnel materials. 

For DT-2, WSBLE DEIS Appendix N.3, Attachment N.3H, Table 7-3 indicates that impacts may occur at 
the Leo K. Theater when applying the adjusted groundborne noise limit identified in Table 1 (i.e., 
predicted level is 28 dBA; the proposed limit is 25 dBA). Further, as previously noted, there are 
apparent errors in the calculation of impacts at the Bagley Wright Theater that result in predicted 
groundborne noise impacts at this space from DT-2. Sound Transit should confirm whether impacts 
are predicted, and the degree to which these impacts might occur. Once confirmed, a reassessment of 
DT-2 operational mitigation should be completed. 

Chapter 7.4: Construction Vibration Mitigation 

Chapter 7.4.1: Potential Surface Construction Vibration Mitigation 

WSBLE DEIS Appendix N.3, Chapter 7.4.1 (p. 7-31) identifies surface vibration mitigation measures 
that include pre-construction surveys, construction timing, equipment locations, continuous vibration 
monitoring, and alternative construction methods. The following summarizes mitigation measures 
that are not included or that require additional detail: 
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Construction Vibration Control Plan 

As noted in Chapter 6.4.2.2 (p. 6-70) of the WSBLE DEIS Appendix N.3, “Surface construction vibration 
has not been assessed for Category 1 or special-use buildings near tunnel alignments. However, 
vibration from surface construction may be of concern if these buildings are close to the tunnel 
portals or station construction. These activities should be assessed in the Construction Vibration 
Control Plan.” 

Construction vibration measures should be updated once a more detailed assessment of surface 
vibration measures is completed to support a Construction Vibration Control Plan. Given the high 
potential for surface vibration impact during construction, mitigation of surface vibration will be 
critical to Seattle Rep. 

Chapter 7.4.2 Potential Tunneling Vibration Mitigation 

WSDBLE DEIS Appendix N.3, Chapter 7.4.2 (p. 7-32) identifies mitigation measures to reduce the 
potential for vibration and groundborne noise impact during tunneling. The following summarizes key 
elements of this review: 

Supply Train 

Details provided in WSBLE DEIS Appendix N.3, Chapter 7.4.2 are focused on mitigating vibration from 
the supply train, including reduced supply train speeds, smooth running surfaces, reduced gaps 
between rail sections, adding rubber pads between ties, and using rubber tires on supply trains. 

As noted, WSBLE DEIS Appendix N.3, Table 6-27 (p. 6-67) summarizes impacts from construction that 
states unmitigated supply trains could result in groundborne noise levels at Seattle Rep that are up to 
40 dBA and exceed the unadjusted noise limit by 5 dBA (and exceed the adjusted noise limit by 
15 dBA). In addition to the mitigating effects of the measures identified above, Chapter 7.4.2 (p. 7-32) 
of the WSBLE DEIS Appendix N.3 suggests that rubber tires on supply trains could provide effective 
mitigation of vibration and groundborne noise at frequencies above 10 Hz. 

Given the high level of impact that may occur due to the supply trains at Seattle Rep and that 
predictive modeling has not been completed to fully evaluate the mitigating effect of rubber tires on 
supply trains, the Construction Vibration Control Plan should be supported by a detailed assessment 
of rubber tires on supply trains. The assessment should demonstrate that impacts to Seattle Rep are 
effectively mitigated to below applicable noise limits and ambient levels. 

Thrust Jack 

As indicated, mitigation of vibration from thrust jacks may be warranted through slower retraction of 
the jacks. An evaluation should be completed once a more detailed assessment of the potential for 
impact from this activity is completed. If necessary, mitigation measures should be included in the 
Construction Vibration Control Plan. 
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Cutterhead

As stated in WSBLE DEIS Appendix N.3, Chapter 7.4.2, p. 7-32, it is not possible to mitigate vibration 
from the tunneling cutterhead. However, as stated, mitigation can be achieved through vibration 
monitoring and coordination with Seattle Rep. The FEIS and Construction Vibration Control Plan 
should specify locations/receivers to be monitored at Seattle Rep, including the number of monitors 
and duration of monitoring, as well as the established thresholds above which action is to be taken.
Also, the Plan should include clear direction for the General Contractor to coordinate with Seattle Rep
to provide sufficient advance notice to allow noise-sensitive events to be scheduled accordingly.

*  *  *  *  *

If you have you any questions or comments regarding the information provided in this letter report, 
please contact the undersigned.

LANDAU ASSOCIATES, INC.

Kevin Warner
Principal

Kristen Wallace
Principal
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December 9, 2024 

Lauren Swift
Central Corridor Environmental Manager
Sound Transit 
401 South Jackson Street
Seattle, WA 98104

Sent via email to lauren.swift@soundtransit.org

Dear Ms. Swift,

The Seattle Chinatown International District Preservation and Development Authority (SCIDpda) 
is a community development organization whose mission is to preserve, promote, and develop 
the Seattle Chinatown International District (CID) as a vibrant community and unique ethnic 
neighborhood. We provide housing to close to 1000 residents and commercial spaces to over 
50 neighborhood businesses. SCIDpda will celebrate its 50th Anniversary in 2025.

We are stakeholders who live, work, own businesses, and property in the CID Segment of the 
Ballard Link Extension (BLE) project alignment. We do not claim to represent the entire 
community within the CID Segment, but we do serve a broad spectrum of resident, business, 
non-profit, community development, service provider, arts, and cultural interests.

We are pleased to offer our comments today in support of preparing a new draft environmental 
impact statement (draft EIS) for the BLE project. Since the Sound Transit Board identified a 
preferred alternative in March 2023, we have been working with Sound Transit to better define 
what our stakeholders need to support a new light rail project in the CID neighborhood. We 
support the expansion of the light rail system for the region, and recognize the challenges we all 
face trying to expand high capacity transit in a densely built environment. We understand the 
sense of urgency to make timely decisions, while also balancing the needs of the community 
and our regional economy.

All our previous comments and concerns, submitted during the West Seattle and Ballard Link 
Extension Draft EIS process remain relevant today. We request Sound Transit review, consider, 
and respond to those comments during preparation of the new draft EIS.

In addition to addressing our previously submitted comments, we request Sound Transit 
consider the following when preparing the new draft EIS:



 

Continue centering historically marginalized voices in your decision-making process.  
The decision to identify a preferred alternative that locates stations outside the CID has been 
touted as an attempt to respond to concerns raised by the CID community during the WSBLE  

draft EIS process. While many questions remain about the viability of the preferred alternative, 
we recognize Sound Transit’s work as an act of responsiveness to issues raised by the diverse 
perspectives in our community. It will be important to maintain a commitment to centering and 
elevating CID community voices through the completion of the project. As Sound Transit 
continues to press forward, one important way you can demonstrate commitment is to ensure 
membership has access to new decision makers and executives who have recently been 
appointed to the agency. We would welcome a direct relationship with the new Executive 
Director of Capital Delivery and Deputy CEO for Megaproject Delivery, and look forward to 
opportunities to connect with them and inform their perspectives and decision-making as this 
project moves forward. Direct access to decision makers within the agency helps to promote our 
voices and our place in our community. 

Consider and acknowledge community preferences in the preferred alternative design 
and construction. Findings from a summer 2024 community survey of residents and workers in 
CID and Pioneer Square neighborhoods showed a strong preference for four important 
concepts related to light rail expansion. Those concepts are: 

 CID and Pioneer Square residents are deeply invested long-term partners committed to 
the vitality, connectedness and accessibility of our neighborhoods. 

 Residents appear to be willing to shoulder some inconvenience and short-term 
disruption of construction to reap the benefits of a well-connected transit system that 
best serves the neighborhood. 

 When given a choice between the preferred alternative and the 4th Avenue/Midtown 
alternative, residents prefer 4th Avenue by an exceedingly wide margin. 

 Residents and workers acknowledge that the preferred alternative will bring the 
possibility of development opportunities and activity to an un-activated part of the city. 

Information presented at the November System Expansion Committee meeting showed the 
substantial risk and difficulty associated with constructing the 4th Avenue station, leaving many 
to conclude that the option was unlikely to be built. If the 4th Avenue station-- clearly preferred by 
most in CID and Pioneer Square-- is not the project to be built, then Sound Transit must show 
how the preferred alternative design and operation will integrate the strongest desired elements 
of the 4th Avenue station into the project final design. 

Plan for substantial, innovative, and early mitigation.  As indicated in previous comment 
letters and submissions, the CID has been disproportionately harmed by decades of past 
infrastructure projects, creating ongoing deficits in our community. Sound Transit and its 
partners will need to innovative in approaches to mitigation for the CID community, and should 
consider early mitigation measures that help the community prepare for what is to come—not  

 



simply endure it when construction happens. Mitigation ideas should be specific and relevant, 
and should address impacts now and during construction.  Mitigation must also address the 
impact of long-term transit connectivity deficits (like airport access), should they arise resulting 
from project design.  

The SCIDPDA organization will continue to participate in the public process to shape this 
generational transit investment for our community and the region. We will continue to partner 
with Sound Transit and the City of Seattle to ensure our community needs and voices are 
reflected in all elements of the project. We look forward to finding ways to maintain and improve 
the resilience and vibrancy of our neighborhood as we collectively expand regional high-
capacity transit together. 

We thank Sound Transit for its continued work in our community as it develops the new draft 
EIS. 

 

Sincerely, 

 

 

 
Jared Jonson     Jamie Lee 

SCIDpda Co-Executive Director  SCIDpda Co-Executive Director 
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