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1 Summary 

The environmental noise assessment for the proposed Yesler Terrace Redevelopment Project 

considered both potential noise impacts related to the proposed redevelopment as well as the 

suitability of the site for residential uses in relation to environmental noise produced by the 

nearby freeways, roadways, and other major noise sources.  

The off-site noise impact assessment indicated that none of the redevelopment alternatives 

would result in significant noise impacts. 

The noise suitability analysis suggested that current and future sound levels at numerous 

locations on the project site would not be considered acceptable for residential uses according 

to HUD guidelines. Therefore, mitigation measures should be considered prior to and during 

final design of the redevelopment. 

2 Introduction 

This report documents the noise impact assessment and site suitability evaluation performed by 

ENVIRON International Corporation (ENVIRON) as part of the environmental review for the 

proposed Yesler Terrace Redevelopment Project in Seattle, WA. This report documents the 

technical details of the analyses that were summarized in the environmental review 

documentation for the project. 
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3 Project Description 

3.1 Environmental Review Process 

The Seattle Housing Authority (SHA) is proposing redevelopment of Yesler Terrace, a public 

housing community located on the southern slope of First Hill in Seattle. Yesler Terrace is 

generally bound by Interstate-5 (I-5) on the west; Alder Street and Fir Street on the north; 

Broadway, Boren Avenue, and 12th Avenue on the east; and Main Street on the south 

(see Figure 1). 

The approximately 37-acre Yesler Terrace site currently contains 561 public housing units and 

approximately 1,230 residents, a community center, and various other buildings. The proposed 

redevelopment would create a mixed-income, mixed use community intended to better serve 

existing and future residents. The project would include a mix of affordable and market-rate 

housing, office and retail uses, parks and open space, and vehicular, pedestrian and bike 

improvements. It is anticipated that redevelopment of Yesler Terrace would take approximately 

15-20 years to complete. 

The City of Seattle Human Services Department and the Seattle Housing Authority are joint 

sponsors of the Yesler Terrace Redevelopment Project environmental review for which the 

analyses documented in the report were conducted. This review is intended to evaluate the 

probable significant environmental impacts that could occur as a result of assumed 

redevelopment activities on the site under a range of possible alternatives. The alternatives 

considered provide representative levels and types of redevelopment and supporting 

infrastructure for analysis. 

This assessment is intended to fulfill SEPA requirements for a Planned Action environmental 

review for future redevelopment of the majority of the Yesler Terrace site (all but the site area 

east of Boren Avenue). The Planned Action designation is intended to provide a more 

streamlined environmental process for actual components of the redevelopment by using the 

EIS prepared at this time for SEPA compliance for long-term actions. When specific 

redevelopment at Yesler Terrace is proposed in the future, the City or other agencies will 

assess whether the potential environmental impacts of the proposed development are within the 

parameters analyzed and mitigation identified in this review and adopted as part of the Planned 

Action Ordinance. If not, additional environmental review could be required. But if the project 

specifications are within the range of parameters considered here and adopted as part of the 

Planned Action Ordinance, further environmental analysis to support permits and approvals by 

the City for construction and buildout on the site would not be required under SEPA. 

The area east of Boren Avenue would be redeveloped under its existing zoning and would not 

require a Comprehensive Plan or Land Use Code text amendment/rezone. Therefore, this area 

is not proposed for designation as a Planned Action. 

3.2 Site/Area Description 

The Yesler Terrace site is currently primarily developed with 69 low-rise, 2 and 3-story wood-

frame residential buildings, with fenced, private open space for unit occupants, paved parking 
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areas, roads, and off-street walkways. Other structures include the Jesse Epstein office 

building, the Steam Plant, the Yesler Community Center, the Yesler Gym building, the Yesler 

Administration Building, the Head Start building, a storage building, and five laundry facilities 

used by residents. Vegetation consists of mature trees, lawns, shrubs, and other landscaping. 

The Yesler Terrace site generally slopes down from north to south and also slopes up from west 

to east on the western portion of the site and down from west to east on the eastern portion of 

the site. The western portion of the site is characterized by steep grades sloping from the on-

site uses down to the I-5 retaining wall. The site has an elevation change of about 150 feet from 

its lowest point south of the Main Street right-of-way to its highest points near Harborview 

Hospital. The southern section of the site includes an area of steep slopes (as defined by the 

City of Seattle code) and is designated as a critical area. The Yesler Terrace site offers many 

significant territorial views of the Cityôs downtown, Elliott Bay, the Olympic Mountains and Mount 

Rainier. 

Four arterials surround, intersect, or enter the Yesler Terrace site: Boren Avenue S, 12th 

Avenue S, E Yesler Way, and Broadway Avenue S. The remaining streets within Yesler Terrace 

are classified as access streets and include 8th, 9th, and 10th Avenues; Terry Avenue; S 

Washington Street; S Fir Street; and Spruce Street. Main Street is a substandard access street; 

the portion of Main Street west of 10th Avenue is an unimproved right-of-way. 

There is no public access to any of the Yesler Terrace site that lies east of Boren. This area is 

surrounded by a secured fence and is accessible only to the residents of buildings on this block. 

3.2.1 Site Sectors 

For descriptive purposes in the project DEIS, the site has been divided into four sectors 

comprising the Planned Action area (the West of Boren Sectors) and the East of Boren Sector, 

which is outside of the Planned Action area (see Figure 2). These sectors are not definitive 

redevelopment parcels and they are included only for ease of understanding and evaluation. 

Future subdivision of the site and establishment of redevelopment parcels would likely differ 

from these boundaries and would ultimately depend on sale and lease decisions by SHA as well 

as specific development projects. Note that these site sectors were not applied in the noise 

analysis except in very general terms. 

NW Sector 

This 12.06-acre sector is in the northwest quadrant of the site, and is bounded by Alder Street to 

the north, Broadway to the east, E Yesler Way to the south and I-5 to the west. The sector 

presently contains 229 public housing units in 27 buildings, totaling approximately 

200,731 sq. ft. Non-housing uses include the steam plant and the Jesse Epstein building 

located in the central area of this sector. 

NE Sector 

This 5.7-acre sector is in the northeast quadrant of the site and is bounded by E Fir Street to the 

north, Boren Avenue to the east, E Yesler Way to the south, and Broadway to the west. The 

sector contains 87 public housing units in 11 buildings, totaling approximately 62,953 sq. ft. 



  Yesler Terrace Redevelopment Project 
Noise Technical Report 

  

 

10/12/2010 4  

 

SE Sector 

This 6.2-acre sector is in the southeast quadrant of the site and is bounded by E Yesler Way to 

the north, Boren Avenue and 12th Avenue to the east, S Main Street to the south and 10th 

Avenue to the west. The sector contains 118 public housing units in 16 buildings totaling 

approximately 101,944 sq. ft. 

SW Sector 

This 10.8-acre sector is in the southwest quadrant of the site and is bounded by E Yesler Way 

to the north, 10th Avenue to the east, the Pacific Rim Center to the south, and I-5 to the west. 

The sector contains 85 public housing units in 11 buildings, totaling approximately 61,676 sq. ft. 

This sector includes four community gardens/P-patches, the Community Center play area, and 

the athletic field. The Yesler Community Center, which is owned and operated by the Seattle 

Parks and Recreation Department, includes a fenced childrenôs play area to the south of the 

building. There is an athletic field used primarily for baseball and softball southwest of the 

Center. The southern section of the SW Sector includes approximately 0.78 acres of steep 

slope area, with about 0.66 acres of unusable property (due to inaccessibility) south of the steep 

slope. Note that the area between the project site and the retaining wall along I-5 adjacent to 

both sections 1 and 4 is owned by the Washington State Department of Transportation 

(WSDOT) and is not part of the area considered in this analysis. 

East of Boren 

The 1.8-acre East of Boren Sector is bounded by E Fir Street to the north, 12th Avenue to the 

east, E Yesler Way to the south and Boren Avenue to the west. This area contains 40 housing 

units in 5 buildings, totaling approximately 40,847 sq. ft. 

3.3 Alternatives Considered 

SHA developed four redevelopment alternatives, an existing zoning alternative, and a no-action 

alternative to be considered in the EIS. The redevelopment alternatives represent a full range of 

land use intensities and densities that the site could accommodate, given the site conditions and 

the project objectives. The redevelopment alternatives (Alternatives 1-3 described below) 

represent an overall envelope of potential redevelopment, but none of the alternatives should be 

considered a definitive plan for the redevelopment of the Yesler Terrace site. Instead, the 

alternatives provide representative levels and types of redevelopment that could be achieved 

over time to allow for adequate review of the potential project impacts. Ultimately as part of the 

ongoing planning and decision-making process, a different mix and configuration of land uses 

within the range of these redevelopment scenarios could be selected as the preferred plan. 

A definitive plan for long-term redevelopment of the Yesler Terrace site cannot be formulated at 

this stage, as specific developers, tenants, and users have not been and cannot reasonably be 

fully identified for a 20-year redevelopment buildout. Therefore, specific building footprints, sizes 

and designs, the specific location of uses within each area of the site and the specific layout and 

design of parks and open space cannot be delineated. However, in order to conduct 

comprehensive environmental review, a number of assumptions have been developed for the 

EIS Redevelopment Alternatives related to the continuation of certain existing uses on the site, 

an amount of mixed use development, open space (including parks and open space), building 

heights, road network, utility and stormwater concepts, parking ratios, and other factors. These 
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assumptions create an envelope of potential redevelopment and a range of redevelopment 

scenarios (without having specific building plans) and allow for the analysis of probable 

significant environmental impacts under SEPA and NEPA. Table 1 summarizes the range of 

site redevelopment assumed under the EIS Alternatives at buildout in 2030, including the area 

in various land uses, parking, and parks and open space under each of the alternatives. 

3.3.1 Building Heights  

The building height assumptions differ among the EIS Alternatives, with the highest building 

heights assumed under Alternatives 2 and 3, and lowest building heights assumed under 

Alternative 4 and the No Action Alternative. 

Table 2 summarizes the assumed building heights under the EIS Alternatives by sector. While 

this table compares the maximum building heights that would be allowed, not all buildings would 

be built to this maximum height. Redevelopment Alternative 3 (Higher Density) would include 

the most residential towers built to the maximum height, while the fewest residential towers are 

assumed under Redevelopment Alternative 1 (Lower Density). Office towers would be limited to 

240 feet in height. While Redevelopment Alternatives 1, 2 and 3 assume approximately 3 office 

towers each, the average height of the office towers would be greatest under Redevelopment 

Alternative 3 and least with Redevelopment Alternative 1. 
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Table 1. Summary of Components in Alternatives Considered 

Parameter Primary Project Site East of Boren Total 

Acres 34.8 1.8 36.6 

Existing Conditions/No Action Alternative 

Residential (sq. ft.) 427,395 40,847 468,242 

Office (sq. ft.) 20,259 0 20,259 

Neighborhood Commercial (sq. ft.) 0 0 0 

Neighborhood Services (sq. ft.) 49,342 0 49,342 

Total (sq. ft.) 496,996 40,847 537,843 

Residential (units) 519 42 561 

Parks and Open Space (acres)
 a

 20.1 1.28 21.38 

Alternative 1 - Lower Density 

Residential (sq. ft.) 2,525,152 232,751 2,757,903 

Office (sq. ft.) 800,103 0 800,103 

Neighborhood Commercial (sq. ft.) 30,000 10,000 40,000 

Neighborhood Services (sq. ft.) 49,971 0 49,971 

Total (sq. ft.) 3,405,226 242,751 3,647,977 

Residential (units) 2,746 253 2,999 

Parks and Open Space (acres)
 a

 13.33 0.72 14.05 

Alternative 1A - Lower Density with Less Office 

Residential (sq. ft.) 2,525,103 232,751 2,757,854 

Office (sq. ft.) 401,000 0 401,000 

Neighborhood Commercial (sq. ft.) 30,000 10,000 40,000 

Neighborhood Services (sq. ft.) 49,971 0 49,971 

Total (sq. ft.) 3,006,074 242,751 3,248,825 

Residential (units) 2,747 253 3,000 

Parks and Open Space (acres)
 a

 13.06 .72 13.78 

Alternative 2 - Medium Density 

Residential (sq. ft.) 3,401,462 232,751 3,634,213 

Office (sq. ft.) 1,001,126 0 1,001,126 

Neighborhood Commercial (sq. ft.) 50,000 10,000 60,000 

Neighborhood Services (sq. ft.) 49,971 0 49,971 

Total (sq. ft.) 4,502,559 242,751 4,745,310 

Residential (units) 3,747 253 4,000 

Parks and Open Space (acres)
 a

 14.42 0.7 15.12 

Alternative 3 - Higher Density 

Residential (sq. ft.) 4,216,980 279,720 4,496,700 

Office (sq. ft.) 1,201,660 0 1,201,660 

Neighborhood Commercial (sq. ft.) 70,000 18,000 88,000 

Neighborhood Services (sq. ft.) 49,971 0 49,971 

Total (sq. ft.) 5,538,611 297,720 5,836,331 

Residential (units) 4,697 304 5,001 

Parks and Open Space (acres)
 a

 14.73 0.68 15.41 

Alternative 4 ï Existing L3 Zoning 

Residential (sq. ft.) 1,143,535 272,145 1,415,680 

Office (sq. ft.) 20,259 0 20,259 

Neighborhood Commercial (sq. ft.) 0 10,000 10,000 

Neighborhood Services (sq. ft.) 49,938 0 49,938 

Total (sq. ft.) 1,213,732 282,145 1,495,877 

Residential (units) 1,219 304 1,523 

Parks and Open Space (acres)
 a

 13.13 0.72 13.85 
a
 Parks and open space acreage includes public, semi-private and private open space areas 

Source: Collins Woerman, 2010 



  Yesler Terrace Redevelopment Project 
Noise Technical Report 

  

 

10/12/2010 7  

 

Table 2. Maximum Building Height Summary of Redevelopment Alternatives 

Site 
Area 

Alternative 
1, Lower 
Density 

(feet) 

Alternative 
1A, Lower 

Density 
(feet) 

Alternative 2, 
Medium 
Density 

(feet) 

Alternative 
3, Higher 
Density 

(feet) 

Alternative 
4, Existing 

Zoning 
(feet) 

No Action 
Alternative 

(feet) 

NW 
Sector 

240 240 240 
300 (housing) 
240 (office) 

37 30 (existing) 

NE 
Sector 

240 240 240 300 37 20 (existing) 

SE 
Sector 

180 180 240 240 37 20 (existing) 

SW 
Sector 

180 180 240 
240 (housing) 
240 (office) 

37 35 (existing) 

East of 
Boren 

75 (west half) 
65 (east half) 

75 (west half) 
65 (east half) 

75 (west half) 
65 (east half) 

75 (west half) 
65 (east half) 

75 (west half) 
65 (east half) 

30 (existing) 

Source: Collins Woerman, 2010 

3.3.2 Building Demolition 

The Yesler Terrace site currently contains about 84 existing structures including 69 residential 

buildings comprised of 561 housing units, various residential support facilities (such as Head 

Start, a gym, an administration building, and other uses), the Yesler Community Center, the 

Steam Plant, and the Jesse Epstein Office Building. Under Alternatives 1-4, all 561 existing 

residential buildings would be demolished and the existing tenants relocated during 

redevelopment. Under Alternatives 1 and 1A, it is assumed all existing buildings would be 

demolished except the Yesler Community Center and the Steam Plant. Under Alternatives 2 

and 3, it is assumed all existing buildings would be demolished except the Yesler Community 

Center. Under Alternative 4, all existing buildings would be demolished except for the Jesse 

Epstein Office Building, the Steam Plant and the Yesler Community Center. Under the No 

Action Alternative, all existing buildings are assumed to remain. 

3.3.3 Construction Phasing and Duration 

The Yesler Terrace Redevelopment project is assumed to be built out by the year 2030. A 

specific phasing development schedule has not been determined and would depend upon 

market conditions. 

3.3.4 Description of Redevelopment Alternatives 

Alternative 1 Lower-Density  

Alternative 1 represents the lower range of potential redevelopment of the site, with an assumed 

3.40 million sq. ft. of housing-based/mixed use redevelopment built over the assumed 20-year 

development horizon. Other components of this Alternative are summarized in Table 1 (page 6). 

The intensity of development under this alternative would be highest in the NW Sector and 

lowest in the East of Boren Sector. It is assumed that two existing on-site buildings (the 

approximately 10,000-sq. ft. Steam Plant, and the approximately 22,000-sq. ft. City-owned 

Yesler Community Center) would be retained. No street vacations are proposed under this 
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alternative. It is assumed that limited transportation and utility infrastructure improvements 

would be required to support proposed uses. 

Alternative 1A ï Lower-Density with Less Office 

Alternative 1A represents a variation of Alternative 1 wherein most proposed land uses would 

be similar to Alternative 1, except for the reduced amount of office space (400,100 sq. ft. versus 

800,103 sq. ft. under Alternative 1).  

Alternative 2 Medium-Density  

Alternative 2 represents the middle range of potential redevelopment of the site, with an 

assumed 4.52 million sq. ft. of housing-based/mixed use redevelopment over the assumed 

20-year development horizon. Other components of this Alternative are summarized in Table 1 

(page 6). 

The intensity of development would be highest in the NW Sector and lowest in the East of Boren 

Sector. It is assumed that no existing buildings (except for the City-owned Yesler Community 

Center) would be retained. Street vacations and new street dedications are proposed under this 

alternative to provide a more connected grid network internally and to/from the surrounding 

community. It is assumed that substantial transportation and utility infrastructure improvements 

would be required to support proposed uses. 

Alternative 3 Higher-Density  

Alternative 3 represents the higher range of potential redevelopment of the site, with an 

assumed 5.56 million sq. ft. of housing-based/mixed use redevelopment over the assumed 

20-year development horizon. Other components of this Alternative are summarized in Table 1 

(page 6). 

The intensity of development would be highest in the NW Sector and lowest in the East of Boren 

Sector. It is assumed that no existing buildings (except for the City-owned Yesler Community 

Center) would be retained. Street vacations and new street dedications are also proposed under 

this alternative to provide a more connected grid network internally and to/from the surrounding 

community. It is assumed that substantial transportation and utility infrastructure improvements 

would be required to support proposed uses. 

Alternative 4 ï Existing L-3 Zoning 

Under Alternative 4, existing Lowrise-3 zoning designations (as of May 2009) would govern 

future redevelopment of the site. It is assumed that three existing on-site buildings (the Jesse 

Epstein office building, the Steam Plant, and the City-owned Yesler Community Center) would 

be retained. It is also assumed that all new construction would conform to the existing multi-

family (L-3) zoning code changes being considered by the City. Other components of this 

Alternative are summarized in Table 1 (page 6). 

The intensity of development would be highest in the NW Sector and lowest in the East of Boren 

Sector. No street vacations are proposed under this alternative. Street frontage (sidewalk/ 

landscaping) and limited utility improvements would be required to support proposed uses. 
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There would be a potential to dedicate additional right-of-way on some streets for increased 

width and to correct alignment. 

No Action Alternative - Renovation and Replacement of Existing Buildings 

This alternative would essentially represent a continuation of the site in its present condition. As 

under Alternative 4, the existing City of Seattle Comprehensive Plan and existing L-3 zoning 

designations would govern future development of the site. The 561 extremely low income public 

housing units would be replaced and renovated as buildings fail or on a programmed schedule 

by SHA. No additional housing units would be provided for very low, or low income households. 

Four existing on-site non-residential buildings and the neighborhood service uses within them 

would remain: the old community center and gym, the Jesse Epstein building, the Steam Plant 

and the Yesler Community Center. The existing baseball field and the private and semi-public 

open space near the existing housing units would also remain. Other components of this 

Alternative are summarized in Table 1 (page 6). 

Existing streets, utilities and other infrastructure would be repaired as necessary over time and 

would be built consistent with City of Seattle Code requirements. No stormwater improvements 

are assumed. Under the No Action Alternative, it is assumed that approximately 30 percent of 

the water service lines on-site would be replaced and fire sprinkler services would be provided 

for existing buildings. Under the No Action Alternative, the private trunk sewer lines would need 

to be replaced at some point in the future. 
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4 Affected Environment 

4.1 Noise Terminology 

Noise is sometimes defined as unwanted sound. This section makes no such distinction, and 

the terms noise and sound are used more or less synonymously. The human ear responds to a 

very wide range of sound intensities. The decibel (dB) scale used to describe and quantify 

sound is a logarithmic scale that provides a convenient system for considering the large 

differences in audible sound intensities. On this scale, a 10-dB increase represents a perceived 

doubling of loudness to someone with normal hearing. Therefore, a 70-dB sound level will 

sound twice as loud as a 60-dB sound level.  

People generally cannot detect sound level differences (increases or decreases) of 1 dB in a 

given noise source. Although differences of 2 or 3 dB can be detected under ideal laboratory 

conditions, such changes are difficult to discern in an active outdoor noise environment. A 5-dB 

change in a given noise source or environment would likely be perceived by most people under 

normal listening conditions. 

As mentioned above, the dB scale used to describe noise is logarithmic. On this scale, a 

doubling of sound-generating activity (i.e., a doubling of the sound energy) causes a 3-dB 

increase in average sound produced by that source, not a doubling of the loudness of the sound 

(which requires a 10-dB increase). For example, if traffic along the road is causing a 60-dB 

sound level at some nearby location, doubling the traffic on this same road would increase the 

traffic-related sound level at this same location to 63 dB. Such an increase might not be 

discernible in a complex acoustical environment. 

When addressing the effects of noise on people, it is necessary to consider the "frequency 

response" of the human ear, or how well people hear sounds of different frequencies. Sound-

measuring instruments are therefore often programmed to "weight" sounds based on the way 

people perceive different frequencies. The frequency-weighting most often used to evaluate 

environmental noise is A-weighting, and measurements using this system are reported in 

"A-weighted decibels" or dBA. All sound levels discussed in this evaluation are reported in terms 

of A-weighted decibels. 

For a given noise source, a number of factors affect the sound transmission from the source, 

which in turn affects the potential noise impact. Important factors include distance from the 

source, frequency of the sound, absorbency and roughness of the intervening ground surface, 

the presence or absence of obstructions and their absorbency or reflectivity, and the duration of 

the sound. The degree of impact on humans also depends on who is listening and on existing 

sound levels. 

Federal regulatory agencies and some local jurisdictions use the equivalent sound level (Leq) 

and the day-night sound level (Ldn) to evaluate noise impacts. The Leq is the sound level that if 

held constant over a specified time period would have the same sound energy as the actual, 

fluctuating sound that occurred over that time interval. As such, the Leq can be considered an 

energy-average sound level. When using Leq, it is important to identify the time period being 
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considered. Leq(24), for example, is the equivalent sound level for a 24-hour period. The day-

night sound level, Ldn, is similar to the Leq(24), except that a 10-decibel penalty is added to 

sound levels between 10 p.m. and 7 a.m. to account for potential increased sensitivity to noise 

during nighttime hours when most people sleep. 

4.2 Applicable Noise Regulations 

4.2.1 Seattle Municipal Code 

The project site is within the City of Seattle, Washington. Therefore, the noise limits included in 

the Seattle noise ordinance (Seattle Municipal Code Chapter 25.08) are applicable to the 

construction and operation of all development proposed as part of the Yesler Terrace 

Redevelopment Project. This ordinance sets levels and durations of allowable daytime/nighttime 

operational noise (upper portion of Table 3) and daytime construction noise (lower portion of 

Table 3). These limits are based on the zoning of the source and receiving properties. 

The Seattle noise limits are based on the hourly equivalent sound level (Leq) and short-term 

maximum sound level (Lmax) attributable to a sound source.  

Seattleôs noise code identifies a number of noise sources or activities that are exempt from the 

maximum permissible sound levels described in SMC 25.08.410, including sounds created by 

motor vehicles on public roads (SMC 25.08.480). 
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Table 3. Seattle Maximum Permissible Levels and Construction Noise Limits (dBA) 

Zoning District of 
Noise Source 

[25.08.410 & 420 & 425] 

Zoning District of Receiving Property 

Residential 
Day / Night 

Commercial Industrial 

Operational Noise Limits
 (a)

 

Residential 55 / 45 57 60 

Commercial 57 / 47 60 65 

Industrial 60 / 50 65 70 

Daytime Construction Noise Limits
 (b)

 

On-site sources like dozers, loaders, power shovels, cranes, derricks, graders, off-highway trucks, 
ditchers, and pneumatic equip (maximum+25) [25.08.425 A.1] 

Residential 80 82 85 

Commercial 82 85 90 

Industrial 85 90 95 

Portable equip used in temporary locations in support of construction like chain saws, log chippers, 
and powered hand tools (maximum+20) [25.08.425 A.2] 

Residential 75 77 80 

Commercial 77 80 85 

Industrial 80 85 90 

Impact types of equipment like pavement breakers, pile drivers, jackhammers, sand-blasting tools, or 
other impulse noise sources - may exceed maximum permissible limits between 8 a.m. and 5 p.m. 
weekdays and 9 a.m. and 5 p.m. weekends, but may not exceed the following limits [25.08.425 B]: 

Leq (1 hr) 90 dBA 

Leq (30 minutes) 93 dBA 

Leq (15 minutes) 96 dBA 

Leq (7.5 minutes) 99 dBA 

Note: All sound level limits are based on the measurement interval equivalent sound level (Leq) and a 

not-to-be-exceeded Lmax level 15 dBA higher than the indicated limits. 
(a)

  The operational noise limits for residential receivers are reduced by 10 dBA during nighttime hours 
(i.e., 10 PM to 7 AM weekdays, 10 PM to 9 AM weekends) and are displayed for daytime/nighttime 
hours. 

(b)
  Construction noise limits apply at 50' or a real property line, whichever is greater. Construction 

noise is limited to the higher levels listed in the lower portion of the table during "daytime" hours 
only. For purposes of limiting construction noise received in certain zones, daytime hours are 
defined as 7 AM to 7 PM weekdays and 9 AM to 7 PM weekends for noise received in Lowrise, 
Midrise, Highrise, Residential-Commercial, or Neighborhood-Commercial zones. For construction 
projects in all other zones, and for public projects or locations where there are no residential uses 
within 100 feet, daytime construction hours are defined as 7 AM to 10 PM weekdays and 9 AM to 
10 PM weekends. 

Source: Seattle Municipal Code - 25.08 - Specific sections indicated. 
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4.2.2 Department of Housing and Urban Development Regulations  

Noise criteria established by the U.S. Department of Housing & Urban Development (HUD) are 

applicable to the residential portions of the Yesler Terrace Redevelopment because federal 

funding may be used. HUD policies apply to projects that are "HUD-assisted," and HUD bases 

its approval of residential projects partially upon whether it considers the noise environment 

acceptable for human habitation. 

HUD has established three zones for describing noise conditions under their criteria: an 

"acceptable" zone where all projects may be approved; a "normally unacceptable" zone where 

mitigation measures would be required and where each project needs to be individually 

evaluated for approval or denial; and an "unacceptable" zone in which projects are not, as a 

rule, to be approved (HUD, 1985). Table 4 summarizes HUD noise guideline levels and their 

corresponding noise zones for housing developments. 

Table 4. HUD Noise Guidelines for Residential Receiving Locations 

HUD Acceptability 
Standards 

Day-Night Average Sound 
Level (Ldn, dBA) 

Special Approvals and 
Requirements 

Acceptable Above 55 but 
Not Exceeding 65

 (a)
 

None 

Normally Unacceptable 
Above 65 but 

Not Exceeding 75 
Special Approvals, Environmental 

Review, and Attenuation 
(b)

 

Unacceptable Above 75 
Special Approvals, Environmental 

Review, and Attenuation 
(c)

 
(a)

 HUD recognizes EPA's recommended level of Ldn = 55 dBA as a goal for outdoor residential areas 
to protect the public health and welfare with an adequate margin of safety. However, the levels 
recommended by EPA are not standards and do not take into account cost or feasibility. For the 
purposes of this regulation, and to meet other program objectives, sites with a day-night average 
sound level of 65 dBA and below are acceptable and allowable. 

(b)
 5 dBA additional attenuation required for sites above 65 dBA but not exceeding 70 dBA, and 10 
dBA additional attenuation required for sites above 70 dBA but not exceeding 75 dBA 

(c)
 Attenuation measures to be submitted to the Assistant Secretary for Community Planning and 
Development on a case-by-case basis. 

Source: The HUD Guidebook, 1985 

 
The HUD guidelines were established for sound levels at exterior residential locations. HUD 

noise policy is further clarified for interior locations as follows: "It is a HUD goal that the interior 

auditory environment shall not exceed a day-night average sound level of 45 decibels. 

Attenuation measures shall be employed where feasible. Emphasis shall be given to noise 

sensitive interior spaces such as bedrooms" (HUD, 1985). 

The guidelines summarized in Table 4 also apply at "other outdoor locations where it is 

determined that quiet outdoor space is required in an area ancillary to the principal use on the 

site" (HUD, 1985). Other outdoor locations may include play areas, open spaces, or parks 

incorporated into residential development.  
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4.3  Existing Sound Environment 

Existing sound levels on the project site were measured in May and June 2010. Measurements 

included long-term (>=24 hours) monitoring at numerous locations within the project site to 

characterize the existing acoustic environment, and one short-term measurement. The sound 

level measurements are summarized in Table 5, and the measurement locations are depicted in 

Figure 3 (which shows the existing configuration of the project site). Appendix A provides a 

complete tabulation of all the sound level measurement data. 

Measurements and observations indicate receivers in the southern and western portions of the 

site are exposed to traffic noise from I-5 at levels generally considered unsuitable for residential 

use (see Table 4). Sound levels are slightly lower along the eastern edges of the site but are 

still above normally acceptable levels at many locations due to traffic on I-5, Boren Avenue, and 

Yesler Way. Sound levels at locations in the interior portions of the site and on the northern 

border are more typical of an urban residential environment with levels at 65 dBA Ldn or less, 

although traffic noise is audible throughout. Aircraft noise, specifically helicopters flying to and 

from Harborview Medical Center, also contributes to the noise environment at most locations. 

 Table 5. Measured Existing Sound Levels 

SLM Location Duration 

Hourly Leq Range (dBA) Ldn
 (b), (c) 

(dBA)  Day
 (a)

 Night
 (a)

 

SLM-1 24 hours 65-68 61-68 72 

SLM-2 24 hours 60-65 56-63 67 

SLM-3 24 hours 61-66 57-63 67 

SLM-4 24 hours 67-71 60-69 72 

SLM-5 24 hours 52-66 46-57 61 

SLM-6 24 hours 58-69 53-60 65 

SLM-7 48 hours 71-75 68-74 78 

SLM-8 25 hours 76-82 70-78 81 

SLM-9 25 hours 66-69 62-69 72 

SLM-10 24 hours 59-63 54-60 65 

SLM-11 24 hours 67-73 57-69 73 

SLM-12 24 hours 53-66 46-59 62 

Community Center 2 hours 59 (10AM ï 12PM) NA NA 
(a)

  The ranges are shown for daytime hours (7 AM to 10 PM) and nighttime hours (10 PM to 7 AM). 
(b)

  For those measurement periods longer than 24-hours, Ldn values were calculated for each 
progressive 24-hour period, but the values for the different periods were the same. 

(c)
  Cells with diagonal stripes identify measured sound levels greater than 65 dBA Ldn and less than or 

equal to 75 dBA which HUD considers "Normally Unacceptable" for residential uses. Cells with solid 
shading identify locations with levels greater than 75 dBA Ldn which HUD classified as 
"Unacceptable." 

Source: Sound level measurements by ENVIRON International Corporation 
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5 Potential Impacts of the Proposed Project 

The environmental noise analysis included an impact assessment of project-related noise 

sources. The environmental noise review also included a site suitability analysis that primarily 

considered noise from the freeway (I-5) and surface streets in the area, as these could affect 

future residential uses on the site. The site suitability review is described in section 6 of this 

report. The impact assessment methods and findings are explained below. 

5.1 No Action Alternative 

The No Action Alternative would result in no major redevelopment on the site and little or no 

changes in off-site noise levels due to activity on the site. Any construction activity due to 

rehabilitation of or alterations to the existing residences would be relatively short-term and 

minor, and noise from such activities would not be expected to result in significant noise impacts 

as long as the activities complied with the City of Seattleôs construction noise standards. Thus, 

this alternative would result in no significant noise impacts. 

5.2 All Build Alternatives 

5.2.1 Off-Site Traffic ï All Redevelopment Alternatives 

Outside of the immediate project area, traffic volumes on area roadways are not projected to 

increase significantly (i.e., more than double) due to any of the proposed alternatives. In 

addition, no substantial off-site road alterations are expected to be required under Alternatives 

1-4. Therefore, any increases in traffic sound levels at sensitive receivers near the project site 

would be less than 3-dBA, and be barely to not perceptible. Consequently, neither project-

related traffic nor project-required road alterations would be expected to result in any significant 

noise impacts. 

5.2.2 HVAC and Mechanical Equipment 

Heating, venting, and air-conditioning (HVAC) and mechanical equipment associated with new 

buildings on the project site could emit noise audible at off-site locations. Because the 

redevelopment is still in a conceptual phase, no details regarding potential future HVAC 

equipment or locations are currently available. However, noise from all such equipment would 

be required to comply with the applicable Seattle noise limits. The noise limits would be most 

restrictive for locations near the north end of the site near Harborview Medical Center (because 

this is a residential receiving district due to its underlying HR zoning), and in the East of Boren 

Sector where adjacent properties are zoned for residential uses. Because the Harborview 

Medical Center and the East of Boren Sector are already exposed to relatively high levels of 

noise from I-5; Harborviewôs heliport, loading docks, and HVAC systems; and traffic and 

emergency vehicle sirens on Boren Avenue, new mechanical equipment on the Yesler Terrace 

site that is designed to comply with Seattleôs noise limits would have minimal noise impacts on 

surrounding uses. 
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5.2.3 Construction 

Noise from demolition and construction activities has the potential to impact nearby receivers, 

particularly sensitive uses such as residences and hospitals. For daytime construction activities, 

the Seattle Noise Code allows temporary construction to exceed the noise limits applied to long-

term operations by set amounts (Table 3, page 12). This allows for noisier construction activities 

to occur while still controlling the potential for noise impacts to nearby receivers. During 

nighttime hours (10 p.m. to 7 a.m. weekdays, 10 p.m. to 9 a.m. weekends), however, higher 

construction noise limits do not apply, and in residential receiving zones, the stricter nighttime 

noise limits pertain. For example, the nighttime noise limit for sources in residential zones 

affecting receivers in residential zones is 45 dBA. Because it is difficult for construction activities 

to meet these stricter nighttime noise limits, construction activities are generally limited to 

daytime hours. The temporary nature of construction coupled with its restriction to daytime 

hours minimizes the potential for significant impacts from construction activities and equipment. 

Zoning varies on the Yesler Terrace site. The West of Boren Sectors are currently zoned Multi-

family Residential Lowrise 3 (L-3), and the "East of Boren Sector" is zoned Multi-family 

Residential, Mid-Rise (MR), and Neighborhood Commercial (NC3P-65).  The L-3 and MR zones 

are intended for multi-family residences and are considered residential districts when applying 

Seattleôs noise code.  NC3P-65 zones are considered commercial districts. The majority of the 

site, therefore, is considered a residential noise source when applying the noise limits, with a 

consequence of lower sound levels allowed to be emitted during both operation and construc-

tion. With the proposal, the West of Boren Sectors would be rezoned to allow for mixed uses 

and greater building heights. At this time, it is not known how the Seattle Noise Code will 

characterize the area for purposes of establishing noise limits, i.e., whether it will consider the 

new zone a residential or commercial district. However, given the predominant current use and 

zoning of the site as residential and the predominant proposed future use of the site as 

residential, it is likely that Seattle will designate the site as a residential district when applying 

noise limits. 

North of the site is an HR zone while east of the site are MR, NC2, NC3, and C2 zones. The HR 

zone north of the site and the MR zone east of the site would be considered residential 

receiving districts with the strictest operational and construction noise limits applied to these 

locations (Table 3). All other zones are considered commercial receiving districts. 

South and southeast of the site are C1 and NC3 zones, considered commercial districts. The 

zoning of this area is currently under review by the City Council and is likely to be revised to 

Downtown Mixed Residential/Commercial (DMR/C). It is not know at this time which zone 

designation the City will choose for this area. However, because the existing zoning south and 

southeast of the site is currently commercial, it is likely that any rezone would maintain its 

classification as a commercial district.  

The western boundary of the site is abutted by I-5 and land owned by WSDOT. This area is not 

sensitive to noise and was not considered in the assessment of potential off-site noise impacts.  

Because of the tighter restrictions on noise for residential receiving properties, care should be 

taken during construction near the north end of the site and in the East of Boren Sector to 
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ensure that construction-related noise received in the adjacent areas does not exceed the 

Seattle construction noise limits. 

In addition to having the potential to affect nearby off-site uses, phased construction could result 

in some construction activities occurring very near (i.e., within 50 to 100 feet) existing residential 

uses and new on-site residential units constructed during earlier phases. Noise control will be 

warranted for these situations to minimize the potential for noise impacts at on-site receivers. 

Sound levels very near many types of construction equipment exceed the levels recommended 

for residential land uses, and levels decrease at a rate of about 6 dBA for each doubling of 

distance from the source(s). Typical construction activities and equipment sound levels are 

shown in Table 6 for distances of 50, 100, and 200 feet. 

As described above, the variations in zoning throughout the project area result in varying 

construction noise limits. The daytime noise limits shown in the upper portion of Table 3 would 

be 25 dBA higher when applied to the most common construction equipment of concern (i.e., 

diesel-powered mobile equipment and pneumatic equipment), resulting in a noise limit ranging 

from 80 to 85 dBA depending on the specific source and receiver combination. As can be seen 

in the upper portion of Table 6, construction activities within 50 to 100 feet of residential 

properties have the potential to exceed 80 to 85 dBA. Therefore, construction noise 

management plans should be conceived and implemented for construction projects within about 

200 feet of on-site or off-site sensitive receivers. 

In addition to showing overall hourly noise levels from various construction activities, the lower 

portion of Table 6 shows the range of sound levels emitted by individual pieces of equipment. 

Because this equipment would not necessarily operate for an entire hour, it may not be 

appropriate to compare these levels with the Seattle noise limits. However, these levels provide 

an indication of the relative sound levels that can be expected from different kinds of 

construction equipment. In the absence of intervening terrain or structures, sounds from 

construction equipment and activities (usually point sources) decrease about 6 dBA for each 

doubling in distance from the source. 
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Table 6. Typical Construction Equipment Noise (dBA) 

Activity 

Range of Hourly Leqs 

At 50 feet At 100 feet At 200 feet 

Clearing 83 77 71 

Grading 75-88 69-82 63-76 

Paving 72-88 66-82 60-76 

Erection 72-84 66-78 60-72 

Types of Equipment 

Range of Noise Levels 

At 50 feet At 100 feet At 200 feet 

Bulldozer 77-96 71-90 65-84 

Dump Truck 82-94 76-88 70-82 

Scraper 80-93 74-87 68-81 

Paver 86-88 80-82 74-76 

Generators 71-82 65-76 59-70 

Compressors 74-81 68-75 62-69 

Source: U.S. Environmental Protection Agency, 1971 and ENVIRON International Corporation 
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6 Site Suitability Assessment under HUD Criteria 

To assess site suitability for proposed residential uses with the future alternative configurations 

on the site, ENVIRON evaluated the dominant area noise sources (i.e., roads) using the 

CadnaA noise model. The modeling included traffic on major roadways (e.g., I-5, Boren Avenue, 

and Yesler Way) and most minor roadways. Brief noise events also known to occur in the 

project vicinity such as helicopter noise were not included in the modeling assessment due to a 

lack of available specific information.  

The CadnaA noise model (version 4.0, DataKustik 2010) is a computer model that can calculate 

cumulative sound levels from a variety of sound sources after considering the noise reductions 

or enhancements caused by distance, topography, ground surfaces, the presence of 

obstructions (e.g., noise barriers), atmospheric absorption, and meteorological conditions. 

ENVIRON used the CadnaA TNM module for estimating traffic noise. (1) 

Traffic data for the analysis were provided by Heffron Transportation, Inc. (Heffron). Heffron 

used WSDOT traffic count data and an accompanying tool to estimate traffic volumes, vehicle 

mix, and speeds over a 24-hour period on I-5 in the vicinity of Yesler Way. Heffron also provided 

traffic volume data for local roadways in the future with the various alternatives.  

ENVIRON used the measured sound levels and traffic data for existing conditions to "calibrate" 

the noise model to ensure the modeling provided as realistic an estimate as possible. For all but 

two of the sound level measurement locations, the model-calculated existing sound levels were 

within 3 dBA of the measured levels. The remaining two locations had model results that were 

4 dBA lower than the measured sound levels. These two locations were in interior portions of 

the site where the respective measurements were likely affected by localized noise sources in 

addition to distant traffic.  

For the noise modeling ENVIRON created topographic maps of the site and surrounding areas, 

input these and the traffic data into the CadnaA model, and calculated the Ldns for various 

receptor locations around the project site in the future with the various build alternatives. The 

results are discussed below for each Alternative in relation to the HUD noise criteria. 

The HUD noise level criteria are typically intended to be applied to exterior use areas 

associated with residences such as yards, patios, decks, etc. that are adjacent to or connected 

to residences. Exterior use areas can also include parks, open spaces, or playgrounds if it is 

determined that relatively quiet conditions are required for the intended use of such areas. At 

the time of this analysis, the redevelopment plans were still entirely conceptual, so there was no 

specific information regarding the locations of any outdoor use areas where quiet would be 

required, except Commons Park and the Yesler Community Center playground. Therefore for 

 

 
(1)

  The TNM module is a form of the FHWA Traffic Noise Model approved by federal and state agencies 
for considering noise from roadway sources. CadnaA incorporates a recent version of this modeling 
process. 
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the purpose of the noise suitability analysis, general locations of outdoor use areas or open 

spaces near expected residential use areas were considered. Open spaces farther from 

anticipated areas with residences were not considered particularly sensitive. Both sorts of 

spaces were considered in the analysis and are discussed below for each alternative. 

Note that the site suitability analysis noise modeling considered noise "receptors" representing 

receivers at the various conceptual locations of on-site buildings which vary among the 

redevelopment alternatives. Consequently, even though model receptor locations have the 

same names with different alternative scenarios, these receptors do not necessarily represent 

the same location, and the projected future sound levels should not be compared among 

alternatives. 

6.1 No Action Alternative 

Measured levels indicate numerous locations with levels greater than 65 dBA Ldn and several 

areas with levels greater than 75 dBA Ldn (see Table 5). Based on the SLMs, much of the site 

would currently be considered "generally unacceptable" or "unacceptable" for residential uses 

according to HUD guidelines. Interior areas away from heavily-trafficked roads are typically 

considered "acceptable." With no action, these conditions would remain into the future. 

6.2 Alternative 1 - Lower Density and Alternative 1A ï Lower Density with Less 
Office 

Model-calculated sound levels at numerous locations are greater than 65 dBA and are greater 

than 75 dBA at one model receptor location south of Yesler Way and adjacent to I-5 (see 

Table 7). Figure 4 displays model receptor locations and a conceptual representation of 

potential buildings with Alternative 1. There are no major differences between Alternatives 1 and 

1A that would affect the general noise results discussed below. 

In general, future projected sound level on much of the site would be considered "normally 

unacceptable" or "unacceptable" for residential uses. Locations in the interior of the site far from 

Boren and 12th Avenues, Yesler Way, and I-5 and surrounded somewhat by buildings generally 

have model-predicted sound levels of 65 dBA or less, which would be considered "acceptable" 

for residential uses. The exceptions are elevated locations (generally associated with the middle 

floors of the proposed buildings) and locations near more minor roadways such as Broadway 

(R13). 

The loudest areas on the site are near the western edge, particularly south of Yesler Way. 

Outdoor use areas where quiet is an integral part of the use should be avoided near the western 

portion of the site. In addition, locating residential uses in the southwest portion of the site 

should be carefully considered and avoided if possible in favor of placing less noise-sensitive 

office uses in this area instead. In addition, any building located in this portion of the site should 

be constructed to provide more than normal exterior-to-interior noise reduction to ensure 

acceptable sound levels inside for the intended uses. This will require using special building 

techniques and materials, and providing active HVAC systems in order to eliminate the need to 

open windows to provide ventilation. 
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Although the sound levels are not expected to be as loud on other portions of the site, future 

levels would still exceed HUDôs guidelines for residential uses on much of the site. This is 

particularly true for locations within about 200 feet of Boren Avenue, within 80 to 100 feet of the 

centerline of Yesler Way, and within 75 feet of the centerline of Broadway, in the absence of 

intervening buildings. Locations along the entire southern boundary of the site are also generally 

exposed to levels exceeding 65 dBA unless there would be buildings partially blocking the view 

to the freeway south and west of the site. Elevated locations in the middle of the site (i.e., 35 

feet or more above the ground) with no intervening buildings between them and the freeway 

also would likely experience sound levels greater than 65 dBA Ldn. 

Table 7. Projected Future Sound Levels with Alternative 1  

Receptor
 (a)

 Ldn (dBA) Use HUD Assessment 

R1 66 
(b)

 Office/Open N/A 

R2 70 Residential Normally Unacceptable 

R3 73 Residential Normally Unacceptable 

R4-EL 75 Residential Normally Unacceptable 

R5 76 Residential Unacceptable 

R6-EL 75 Residential Normally Unacceptable 

R7 69 Residential Normally Unacceptable 

R8-EL 70 Residential Normally Unacceptable 

R9 61 Residential Acceptable 

R10-EL 67 Residential Normally Unacceptable 

R11 73 Residential Normally Unacceptable 

R12 70 Residential Normally Unacceptable 

R13 67 Residential Normally Unacceptable 

R13-EL 67 Residential Normally Unacceptable 

R14 67 Residential Normally Unacceptable 

R15 58 Residential Acceptable 

CC1 67 Recreational Normally Unacceptable 

CC2 60 Recreational Acceptable 

Notes: 
The receptor heights are generally 5 feet above ground elevation. The exception is 
for those receptors with the "EL" designation, which indicates an elevated height (at 
least 50 feet above the ground) to represent middle floor locations. 

Red and bold text identifies levels exceeding 65 dBA Ldn. Shaded cells identify 
levels exceeding 75 dBA Ldn. 

N/A indicates uses for which HUD does not provide sound level guidelines. 
(a)

 Refer to Figure 4, page 38 

Source: ENVIRON International Corporation  

 

Where feasible, and particularly along Boren Avenue and potentially along Yesler Way and 

Broadway, buildings should be constructed as near to the roadway as possible, with associated 

exterior uses placed on the opposite side of the building (i.e., as far as possible from roads). 

This would allow the buildings to act as noise barriers for some outdoor uses. These buildings 



  Yesler Terrace Redevelopment Project 
Noise Technical Report 

  

 

10/12/2010 22  

 

would also generally need to be constructed to achieve greater than typical interior noise 

reduction and to provide ventilation systems that would not require open windows. 

6.3 Alternative 2 - Medium Density 

As with Alternative 1, model-calculated sound levels with Alternative 2 at numerous locations on 

the site are higher than 65 dBA. In addition, modeled levels are greater than 75 dBA along most 

of the western site boundary south of Yesler Way (see Table 8 and Figure 5). 

The primary difference with Alternative 2 is there would be more residences exposed to the 

higher levels along the western boundary in the SW Sector, particularly in the southwest corner 

of the site. More high-rise residential towers, particularly those in the interior portions of the site, 

will expose more residences to levels greater than 65 dBA. 

As with Alternative 1, outdoor use areas where quiet is an integral part of the use should be 

avoided near the western portion of the site. In addition, residential uses should be carefully 

considered, and if possible avoided, in the southwest portion of the site. If possible, office uses 

could be placed here instead of residential uses. 

Also similar to Alternative 1, buildings adjacent to Boren Avenue or Yesler Way should be 

constructed as near to the roadway as possible, with the associated exterior uses placed on the 

opposite side of the building. This would allow the buildings to act as noise barriers for some 

outdoor uses.  

For much of the site, residential (and possibly office) buildings would need to be constructed to 

achieve greater than typical interior noise reduction and to provide ventilation systems that 

would not require open windows. 
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Table 8. Projected Future Sound Levels with Alternative 2  
Receptor

 (a)
 Ldn (dBA) Use HUD Assessment 

R1 68 
(b)

 Office N/A 

R2 69 
(b)

 Open N/A 

R3-EL 79 Residential Unacceptable 

R4 74 
(b)

 Open N/A 

R5 78 Residential Unacceptable 

R6-EL 80 Residential Unacceptable 

R7-EL 69 Residential Normally Unacceptable 

R8 62 Residential Acceptable 

R9-EL 69 Residential Normally Unacceptable 

R10 54 Residential Acceptable 

R11-EL 66 Residential Normally Unacceptable 

R12 74 Residential Normally Unacceptable 

R13 71 Residential Normally Unacceptable 

R14-EL 66 Residential Normally Unacceptable 

R14 67 Residential Normally Unacceptable 

R15 68 Residential Normally Unacceptable 

R16 58 Residential Acceptable 

R17 61 Residential Acceptable 

CC1 66 Recreational Normally Unacceptable 

CC2 59 Recreational Acceptable 

Notes: 
The receptor heights are generally 5 feet above ground elevation. The exception is 
for those receptors with the "EL" designation, which indicates an elevated height (at 
least 50 feet above the ground) to represent middle floor locations. 

Red and bold text identifies levels exceeding 65 dBA Ldn. Shaded cells identify 
levels exceeding 75 dBA Ldn. 

N/A indicates uses for which HUD does not provide sound level guidelines. 
(a)

 Refer to Figure 5, page 39 

Source: ENVIRON International Corporation 
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6.4 Alternative 3 - Higher Density  

As with Alternatives 1 and 2, model-calculated sound levels with Alternative 3 at numerous 

locations on the site are higher than 65 dBA and are greater than 75 dBA along most of the 

western site boundary south of Yesler Way in the SW Sector (see Table 9 and Figure 6).  

Table 9. Projected Sound Levels with Alternative 3  
Receptor

 (a)
 Ldn (dBA) Use HUD Assessment 

R1 68 
(b)

 Office N/A 

R2 69 
(b)

 Open N/A 

R3-EL 79 Residential Unacceptable 

R4 74 
(b)

 Open N/A 

R5 82 Residential Unacceptable 

R6-EL 81 Residential Unacceptable 

R7-EL 73 Residential Normally Unacceptable 

R8 62 Residential Acceptable 

R9-EL 71 Residential Normally Unacceptable 

R10 50 Residential Acceptable 

R11-EL 62 Residential Acceptable 

R12 73 Residential Normally Unacceptable 

R13 69 Residential Normally Unacceptable 

R14 62 Residential Acceptable 

R15 69 Residential Normally Unacceptable 

R16 54 Residential Acceptable 

R17 59 Residential Acceptable 

R18 66 Residential Normally Unacceptable 

CC1 66 Recreational Normally Unacceptable 

CC2 60 Recreational Acceptable 

Notes: 
The receptor heights are generally 5 feet above ground elevation. The exception is 
for those receptors with the "EL" designation, which indicates an elevated height (at 
least 50 feet above the ground) to represent middle floor locations. 

Red and bold text identifies levels exceeding 65 dBA Ldn. Shaded cells identify 
levels exceeding 75 dBA Ldn. 

N/A indicates uses for which HUD does not provide sound level guidelines. 
(a)

 Refer to Figure 6, page 40 

 

Source: ENVIRON International Corporation 

 

Alternative 3 contains the most proposed high-rise residential towers, including in the interior 

portions of the site. This could expose more residences to sound levels greater than 

65 dBA (Ldn) because it would create more locations with direct line-of-sight to roadway noise 

sources. It is important to note that this alternative would, as currently conceptualized, create 

new residential receivers in the southwest portion of the site where there are not currently any 
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uses, which would expose any residential or office buildings to louder sound levels than at any 

other locations on the project site. In addition, this alternative would raise the elevation of the 

southwest corner of the site which would give any buildings in this area a more direct line-of-

sight to the freeway and increase traffic noise levels accordingly. 

Other conclusions drawn for Alternatives 1 and 2 are the same. Namely, outdoor use areas 

where quiet is an integral part of the use should be avoided near the western portion of the site, 

and residential uses should be avoided, if possible, in the southwest portion of the site. This is 

especially true for the area immediately adjacent to I-5 where the predicted very high exterior 

sound levels (i.e., >80 dBA Ldn) would require extraordinary noise reduction methods to 

sufficiently protect interior sound levels. 

Buildings adjacent to Boren Avenue or Yesler Way should be constructed as near to the 

roadway as possible, with the associated exterior uses placed on the opposite side of the 

building, allowing the buildings to act as noise barriers for some outdoor uses. And for much of 

the site, residential (and possibly office) buildings would need to be constructed to achieve 

greater than typical interior noise reduction and to provide ventilation systems that would not 

require open windows. 
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6.5 Alternative 4 ï Existing L3 Zoning  

Alternative 4 is similar to the other alternatives in that there are numerous locations with 

modeled sound levels greater than 65 dBA. There is also one location in the SW Sector 

adjacent to I-5 with a modeled level greater than 75 dBA (see Table 10 and Figure 7). The 

primary difference with Alternative 4 is there are no proposed high-rise residential or office 

buildings, so there are no elevated locations in the center of the site. Therefore, unlike the other 

alternatives, locations more interior to the site and not adjacent to a road are unlikely to 

experience levels greater than 65 dBA. 

Table 10. Projected Future Sound Levels with Alternative 4  

Receptor
 (a)

 Ldn (dBA) Use HUD Assessment 

R1 72 Residential Normally Unacceptable 

R2 70 Residential Normally Unacceptable 

R3 68 Open N/A 

R4 69 Residential Normally Unacceptable 

R5 80 Residential Unacceptable 

R6 69 Residential Normally Unacceptable 

R7 68 Residential Normally Unacceptable 

R8 67 Residential Normally Unacceptable 

R9 60 Residential Acceptable 

R10 55 Residential Acceptable 

R11 73 Residential Normally Unacceptable 

R12 69 Residential Normally Unacceptable 

R13 54 Residential Acceptable 

R14 66 Residential Normally Unacceptable 

R15 67 Residential Normally Unacceptable 

R16 60 Residential Acceptable 

R17 64 Residential Acceptable 

CC1 67 Recreational Normally Unacceptable 

CC2 63 Recreational Acceptable 

Notes: 
Red and bold text identifies levels exceeding 65 dBA Ldn. Shaded cells identify 
levels exceeding 75 dBA Ldn. 

N/A indicates uses for which HUD does not provide sound level guidelines. 
(a)

 Refer to Figure 7, page 41 

 

Source: ENVIRON International Corporation 
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7 Mitigation 

7.1 Construction 

Construction ï All Alternatives 

On-site construction activities would be subject to applicable City of Seattle noise limits. A 

construction noise management plan could be an effective tool to help assess potential 

compliance with the Seattle noise limits and identify specific mitigation measures designed to 

reduce construction noise impacts. 

In general, some relatively simple and inexpensive practices can reduce the extent to which 

people are affected by construction noise and ensure that construction noise levels stay within 

the applicable daytime sound level limits. Examples include using properly sized and maintained 

mufflers, engine intake silencers, engine enclosures, and turning off idle equipment. 

Construction contracts can specify that mufflers be in good working order and that engine 

enclosures be used on equipment when the engine is the dominant source of noise. 

Stationary equipment could be placed as far away from sensitive receiving locations as 

possible. Where this is infeasible, or where noise impacts are still significant, portable noise 

barriers could be placed around the equipment with the opening directed away from the 

sensitive receiving property. These measures are especially effective for engines used in 

pumps, compressors, welding machines, and similar equipment that operate continuously and 

contribute to high, steady background noise levels. In addition to providing about a 10-dBA 

reduction in equivalent sound levels, the portable barriers demonstrate to the public the 

contractor's commitment to minimizing noise impacts during construction. 

Substituting hydraulic or electric models for impact tools such as jack hammers, rock drills and 

pavement breakers could reduce construction and demolition noise. Electric pumps could be 

specified if pumps are required. 

Although back-up alarms are exempt from noise ordinances because they are safety warning 

devices, these devices emit some of the most annoying sounds from a construction site. One 

potential mitigation measure would be to ensure that all equipment required to use backup 

alarms utilize ambient-sensing alarms that broadcast a warning sound loud enough to be heard 

over background noise but without having to use a preset, maximum volume. Another 

alternative would be to use broadband backup alarms instead of typical pure tone alarms. Such 

devices have been found to be very effective in reducing annoying noise from construction sites.  

Construction staging areas expected to be in use for more than a few weeks should be placed 

as far as possible from sensitive receivers, particularly residences. In addition to placing noise-

producing equipment as far as possible from homes and businesses, such control could include 

using quiet equipment and temporary noise barriers to shield sensitive uses, and orienting the 

work areas to minimize noise transmission to sensitive off-site locations. Although the overall 

construction sound levels will vary with the type of equipment used, common sense distance 

attenuation should be applied. 
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7.2 Operation 

7.2.1 Mitigation for Compliance with City of Seattle Noise Limits 

HVAC equipment, particularly equipment proposed to be located outside or on the tops of 

buildings, would need to be selected, located, and designed in such a way to ensure 

compliance with the City of Seattleôs daytime and nighttime noise limits at nearby receiving 

locations. 

7.2.2 Mitigation to Address HUD Site Suitability Guidelines 

Sound levels at numerous locations on the project site currently exceed HUD guidelines for 

residential locations and would continue to do so in the future with any of the proposed 

alternatives. Therefore, some or all of the following mitigation measures should be considered. 

 Place outdoor use areas (where quiet conditions are required for optimal use) both away 
from the perimeter of the site and in locations that are "shielded" by buildings (i.e., where 
buildings are located between the exterior use area and major roadways). 

 If feasible, locate office buildings on the western edge of the SW Sector adjacent to I-5, 
instead of residences. The sound levels on this western boundary, particularly in the 
southwest corner of the sector, are as high as 82 dBA Ldn, which is excessive for 
residential uses. 

 Minimize site grading that increases on-site ground-level elevations that would give 
lower portions of buildings near I-5 a more direct line-of-sight to the freeway (thereby 
increasing noise levels) 

 Use construction materials and techniques in all buildings on the east, south, and west 
site perimeter that will reduce interior sound levels in residences to 45 dBA Ldn or less.  

 Use dynamic venting systems (or air conditioning units) for those residences that are in 

"normally unacceptable" or "unacceptable" locations to eliminate the need to open 

windows for ventilation. This would also be useful for office buildings in order to provide 

interior spaces conducive to typical office operations (i.e., reading, writing, 

conversations, etc.) 

7.2.3 Noise Barrier Mitigation Analysis 

Even with the above measures, many of the residential areas on the Yesler site are currently 

exposed to sound levels exceeding the HUD-recommended level of 65 dBA, and redeveloped 

residential uses would be exposed to similar or higher levels in the future with any of the 

redevelopment alternatives. ENVIRON therefore used the CadnaA model to assess the 

potential efficacy of using noise barriers to reduce noise from I-5. The following text summarizes 

the assumptions and findings of that analysis. 

 To reduce computer processing time, the noise mitigation modeling analysis examined 

simplified versions of the alternative redevelopment scenarios compared with those 

considered in the full blown site suitability modeling. These simplifications included 

considering only traffic on I-5 and Yesler Way (because barriers are unlikely to be 

feasible along other major noise-producing roadways e.g., Boren Avenue, Yesler Way, 
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for reasons including lack of space, aesthetics, security, and access) and elimination of 

most on-site buildings (which would otherwise serve as at least partial barriers to cross-

site noise transmission). 

 The noise barriers were "placed" along the approximate site boundary/ROW line on the 

western project boundary, both north and south of Yesler Way. Because the focus was 

noise from I-5, the analysis considered only receptor locations near the western 

boundary. 

 The noise barriers evaluated with modeling were 16 feet tall north of Yesler Way and 24 

to 30 feet tall south of Yesler Way. The barrier assessment considered two of the four 

build alternatives, Alternative 1 and Alternative 3. These two development alternatives 

represent the range of conditions that might be found with all of the development 

alternatives. 

o Alternative 1 represents less dense development, and plans do not indicate major 
changes in the final graded elevation compared with the existing site. 

o Alternative 3 represents the most dense development and would include residences 
in the southwest corner of the site (where noise levels are estimated to be greater 
than 80 dBA). Alternative 3 also includes substantial re-grading of the site that would 
result in residences being at higher elevations along the western boundary and in the 
southwest corner of the site compared to the existing site. 

 Model-calculated sound levels with and without a noise barrier along I-5 are displayed in 

Table 11. The model receptor locations listed in Table 11 are displayed in Figure 4 

(page 38) and Figure 6 (page 40) for Alternatives 1 and 3, respectively. Note that the 

model receptor locations are different for both alternatives because the conceptual 

building locations are different. So noise levels at similarly labeled model receptors 

cannot be compared between these alternatives. 

 With Alternative 1, noise barriers could achieve a 7-dBA reduction in noise (compared to 

without the barriers) for one receptor location (R3) representing homes south of Yesler 

Way. The analysis for Alternative 1 also indicates a barrier would provide a 5-dBA 

reduction near the southernmost residences along the western property boundary. North 

of Yesler Way, a 16-foot high noise barrier would achieve only a 3-dBA reduction in 

noise for locations near the western boundary. With these noise barriers traffic noise 

levels would remain from slightly to much higher than the HUD 65-dBA residential 

criterion level at all locations considered in the noise barrier effectiveness modeling. 

 With Alternative 3, noise barriers also could achieve a 7-dBA in noise (compared to 
without the barriers) for one receptor location (R4) representing homes south of Yesler 
Way. Unlike Alternative 1, however, the increased elevation of portions of the site 
reduces the effectiveness of the noise barriers for receptor locations along the southern 
half of the western boundary. Therefore, much of the western property boundary would 
receive virtually no noise reduction with the noise barriers considered. This is particularly 
true for the southwest corner of the site. With these noise barriers, traffic noise levels 
would remain from slightly to much higher than the HUD 65-dBA residential criterion 
level at all locations considered in the noise barrier effectiveness modeling. 

 Noise barriers even closer to the freeway (i.e., set atop or just behind the retaining wall 
at the edge of the freeway) were not considered because this property is owned by 
WSDOT and thus not controlled by SHA. Such barriers would likely provide about the 



  Yesler Terrace Redevelopment Project 
Noise Technical Report 

  

 

10/12/2010 30  

 

same amount of noise reduction as the barriers that were considered because although 
these barriers would be closer to the traffic (increasing noise reduction), they also would 
start at a lower base elevation (decreasing reduction for the same height barrier). 

 A "lid" completely covering the freeway adjacent to the Yesler Terrace site would likely 
provide very effective noise reduction for the NW Sector of the site (north of Yesler Way) 
and for the northern portion of the SW Sector. The southwest corner of the site would 
still probably be exposed to unacceptably high levels of traffic noise due to the 
uncovered portion of the freeway further south. 

Table 11. Noise Barrier Modeling Results (dBA) 

ALTERNATIVE 1 (see Figure 4) 

Receptor 

No Barrier With Barrier 

Reduction 
Elevated 

Receptor? Day Night Ldn Day Night Ldn 

R1 66 63 70 63 60 67 3  

R2 67 63 70 67 63 70 0  

R3 69 66 73 63 60 67 7  

R4-EL 71 68 75 71 67 74 0 Y 

R5 73 69 76 68 64 72 5  

R6-EL 71 68 75 70 66 73 1 Y 

ALTERNATIVE 3 (see Figure 6) 

Receptor 

No Barrier With Barrier 

Reduction 
Elevated 

Receptor? Day Night Ldn Day Night Ldn 

R1 68 65 72 66 61 68 3  

R2 69 65 73 68 63 71 2  

R3-EL 74 72 79 74 68 76 3 Y 

R4 74 72 79 71 63 72 7  

R5 78 75 82 78 73 81 1  

R6-EL 77 74 81 78 73 81 0 Y 

R7-EL 69.3 67 73 69.5 64 72 1 Y 

Note that any apparent math errors are due to rounding 

Source: ENVIRON International Corporation, 2010 

 
The above results are preliminary and could change if the locations or heights of the barriers 

were modified, or if the final redevelopment plans change (particularly regarding the future 

grading of the site). Further studies could be conducted once the plan is more fully developed to 

more definitively assess whether noise barriers along the western property boundary could be 

an effective means for noise reduction. 

Based on these findings, residential uses should not be located in the southwestern portion of 

the site in favor of either no buildings at all or else the use of office buildings to shield more 

interior areas of the project site from freeway noise. 
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Figure 1. Yesler Redevelopment Project Site Vicinity 
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Figure 2. Yesler Redevelopment Site Plan 
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Figure 3. Sound Level Measurement Locations 
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Figure 4. Alternative 1 Model Receptor Locations 

[Note that buildings locations are conceptual; Green = Office, Red = Residential] 
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Figure 5. Alternative 2 Model Receptor Locations 

[Note that buildings locations are conceptual; Green = Office, Red = Residential] 
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Figure 6. Alternative 3 Model Receptor Locations 

[Note that buildings locations are conceptual; Green = Office, Red = Residential] 

  








