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route for Alternative 3).  The construction traffic route would be intended to minimize 
disturbance to the extent feasible, while also protecting pedestrian and vehicle safety in the 
area. 

During the construction process, construction staging areas and temporary construction 
offices would be located on the south portion of the project site.  

Air Quality 

Under Alternative 3 – Scenario 1, construction activities on Site 50S/51S would generate air 
pollutants similar to Alternative 1, including fugitive dust from demolition, 
earthwork/excavation activities, emissions associated with construction vehicles and 
equipment, as well as dust/emissions from other construction-related activities.  Due to the 
additional construction that would be associated with the parking garage structure under 
Alternative 3 – Scenario 1, it is anticipated that the amount of air pollutants would be 
greater than Alternative 1. Uses in nearby buildings such as academic, hospital, child care 
and other support uses in the Portage Bay Building, South Campus Center, Magnuson 
Health Sciences Center, University of Washington Medical Center, Oceanography Building, 
Institute for Learning and Brain Sciences Building, Harris Hydraulics Laboratory and Center 
on Human Development and Disability could be sensitive to fugitive dust due to their 
proximity to the project site. Pedestrians and bicyclists in the site vicinity could also be 
sensitive to fugitive dust from the site.  Measures such as wetting of exposed soils, covering 
or wetting of transported earth materials, washing of truck tires and undercarriages prior to 
travel on public streets, and prompt cleanup of any materials tracked or spilled onto public 
streets would help to minimize potential air quality impacts. Buildings that utilize operable 
windows for cooling could also experience a higher level of impact from construction-
related dust and emissions during warm periods when windows are relied upon for building 
cooling. It is anticipated that the air intakes of adjacent buildings would be temporarily 
ducted and protected to minimize the intake of fugitive dust and exhaust fumes during 
construction activities, as necessary. 

Demolition of existing buildings could potentially result in exposure to hazardous materials 
that may be located in the existing buildings.  In the event that hazardous materials are 
found onsite, the materials would be treated and/or removed in accordance with all 
applicable regulations and standards. 

Greenhouse Gas Emissions 

Due to the similar amount of building square footage that is identified for Alternative 3 - 
Scenario 1, it is anticipated that development of the Population Health Facility Project 
would generate the same level of GHG emissions as described under Alternative 1. See 
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Table 3.4-2 for a summary of anticipated lifespan emissions and estimated annual emissions 
associated with the development of the Population Health Facility Project.   

Noise 

During construction, localized sound levels would temporarily increase in the vicinity of Site 
50S/51S and streets used by construction vehicles accessing the construction site. Due to 
the additional construction that would be associated with the parking garage structure 
under Alternative 3 – Scenario 1, it is anticipated that the amount of noise generated during 
construction would be greater than Alternative 1.  Construction noise impacts would 
temporarily affect adjacent uses in the vicinity Site 50S/51S particularly academic, hospital, 
child care and support uses in the Portage Bay Building, South Campus Center, Magnuson 
Health Sciences Center, University of Washington Medical Center, Oceanography Building, 
Institute for Learning and Brain Sciences Building Harris Hydraulics Laboratory and Center 
on Human Development and Disability. Construction noise may also be perceived by 
pedestrians in the area, including along NE Grant Lane.  Construction-related noise would 
be temporary in nature and could result in temporary impacts to adjacent uses.  However, 
buildings that utilize operable windows for cooling could also experience a higher level of 
impact from construction-related noise during warm periods when windows are relied upon 
for building cooling. The University of Washington maintains a requirement that 
construction noise cannot impact academic classroom activities. To minimize the potential 
for construction activities to interfere with academic, as well as other activities at the 
adjacent buildings and uses, measures such as limiting the use of higher noise equipment, 
ensuring properly sized/maintained mufflers and other silencers, and limiting the hours of 
construction would be implemented.  See Section 3.4.3, Mitigation Measures, for detail. 

Vibration 

During construction, temporary increases in vibration from construction activities and 
equipment would occur, similar to those described under Alternative 1. The South Campus 
area adjacent to the 50S/51S site is noted to contain several buildings that include 
equipment and uses that could be sensitive to vibration from construction activities and 
equipment. These buildings include the Magnuson Health Sciences Center, Center on 
Human Development and Disability, Marine Sciences Building, Oceanography Building and 
University of Washington Medical Center Cyclotron. Prior to construction, communication 
and coordination should occur with those people in adjacent buildings that utilize potential 
vibration sensitive uses and to the extent feasible, construction activities would utilize 
practices that would minimize vibration levels, such as the use of sawcutting for concrete 
removal in lieu of using impact tools. 
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Trees 

Approximately 59 existing trees are assumed to be removed as part of the Population 
Health Facility Project under Alternative 3 – Scenario 1, including 51 existing significant 
trees (of which three trees would be considered Exceptional). Proposed tree removal and 
replacement would be intended to meet or exceed the City of Seattle’s tree replacement 
requirements and would be in accordance with the University of Washington’s Tree 
Management Plan.  Tree replacement on the site would be designed to meet or exceed the 
University of Washington requirement to provide tree replacement at a 1:1 ratio. 

The landscape design for the Population Health Facility Project would be consistent with the 
University of Washington’s landscape design standards. 

Transportation/Parking 

Site 50S/51S contains approximately 869 parking spaces that are associated with the S1 
parking garage, all of which are assumed to be temporarily displaced as part of the 
development of the Population Health Facility Project on this site. It is anticipated that 
temporarily displaced parking on the site would be accommodated by the existing 
University of Washington parking supply that is available in the South Campus, West 
Campus and Central Campus sectors. In particular, other existing University parking lots in 
the South Campus have a utilization rate of approximately 86 percent, while parking lots in 
the West Campus sector have available capacity with parking lot utilization rates of 
approximately 68 to 81 percent (see Appendix D for further details on parking lot 
utilization). As part of the development of the Population Health Facility Project under 
Alternative 3 – Scenario 1, a new parking garage would be constructed on the western 
portion of the site to replace a portion of the parking that would be displaced from the S1 
parking garage. The new garage would provide space for approximately 724 vehicles 
(approximately 83 percent of the current S1 garage capacity). As described above, 
additional available parking capacity in the South Campus, West Campus and Central 
Campus would be anticipated to accommodate the remaining displaced parking and 
additional parking demand from the Population Health Facility. 

A construction staging area and construction parking plan would be coordinated between 
the general contractor/construction manager (GCCM) and the University of Washington 
prior to development on the site. Construction vehicle traffic routes would also be 
coordinated between the GCCM and the University of Washington, and approved by the 
City of Seattle as part of the permit process, and would be intended to minimize 
disturbance to the extent feasible, while also protecting pedestrian and vehicle safety in the 
area. It is assumed that construction truck traffic would be routed to Site 50S/51S from SR-
520 via NE Pacific Street, 15th Avenue NE and NE Columbia Road. 
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Pedestrian and bicycle access along sidewalks on NE Columbia Road and San Juan Road NE 
could be temporarily rerouted during portions of the construction process on Site 50S/51S. 

Alternative 3 – Scenario 2 

Construction Activities 

Construction activities associated with development under Alternative 3 – Scenario 2 would 
be similar to those described for Scenario 1. The primary difference would be the amount of 
grading that would be required to accommodate development of the parking garage 
structure that would include a level that would span the entire 50S/51S site under Scenario 
2. Construction of the project under Scenario 2 is assumed to require the same amount of 
excavation and fill as Alternative 3 – Scenario 1. Fill material would be provided from an 
approved source. 

Air Quality 

Construction activities on Site 50S/51S would generate air pollutants similar to Alternative 3 
– Scenario 1, including fugitive dust from demolition, earthwork/excavation activities, 
emissions associated with construction vehicles and equipment, as well as dust/emissions 
from other construction-related activities.  Construction-related air quality impacts would 
temporarily affect the same adjacent uses that are described under Alternative 3 – Scenario 
1.  Buildings that utilize operable windows for cooling could also experience a higher level of 
impact from construction-related dust and emissions during warm periods when windows 
are relied upon for building cooling. Measures such as wetting of exposed soils, covering or 
wetting of transported earth materials, washing of truck tires and undercarriages prior to 
travel on public streets, and prompt cleanup of any materials tracked or spilled onto public 
streets would help to minimize potential air quality impacts. 

Demolition of existing buildings could potentially result in exposure to hazardous materials 
that may be located in the existing buildings.  In the event that hazardous materials are 
found onsite, the materials would be treated and/or removed in accordance with all 
applicable regulations and standards. 

Greenhouse Gas Emissions 

Due to the similar amount of building square footage that is identified for Alternative 3 - 
Scenario 2, it is anticipated that development of the Population Health Facility Project 
would generate the same level of GHG emissions as described under Alternative 1. See 
Table 3.4-2 for a summary of anticipated lifespan emissions and estimated annual emissions 
associated with the development of the Population Health Facility Project.   
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Noise 

During construction, localized noise would temporarily increase in the vicinity of Sit 50S/51S 
and streets used by construction vehicles accessing the construction site and would be 
similar to those noise sources described under Alternative 3 – Scenario 1.  Construction 
noise impacts would temporarily affect the same adjacent uses that are described under 
Alternative 3 – Scenario 1. To minimize the potential for construction activities to interfere 
with academic and other activities at the adjacent buildings and uses, measures such as 
limiting the use of higher noise equipment, ensuring properly sized/maintained mufflers 
and other silencers, and limiting the hours of construction would be implemented.  See 
Section 3.4.3, Mitigation Measures, for detail. 

Vibration 

During construction, temporary increases in vibration from construction activities and 
equipment would occur, similar to those described under Alternative 3 – Scenario 1. 
Construction activities under Alternative 3 – Scenario 2 would result in a potential increase 
in vibration when compared to Alternative 3 – Scenario 1 due to the increased amount of 
construction grading activities that would be required for the development of the parking 
garage structure. Construction-related vibration would potentially impact the same 
adjacent uses described under Alternative 3 – Scenario 1. Prior to construction, 
communication and coordination should occur with potential vibration sensitive uses and to 
the extent feasible, construction activities would utilize practices that would minimize 
vibration levels, such as the use of sawcutting for concrete removal in lieu of using impact 
tools. 

Trees 

Development under Alternative 3 – Scenario 2 would require a similar amount of tree 
removal and replacement as under Scenario 1. Landscaping design would also be similar to 
Alternative 3 – Scenario 1. 

Transportation/Parking 

Development under Alternative 3 – Scenario 2 would result in the same displacement of 
existing parking as described under Alternative 3 – Scenario 1. As part of the development 
of the Population Health Facility Project under Alternative 3 – Scenario 2, a new parking 
garage would be constructed on the western portion of the site (with a portion of the 
below-grade parking spanning the entire site) that would be intended to replace a portion 
of the parking that would be displaced from the S1 parking garage. The new garage would 
provide space for approximately 917 vehicles (full replacement of displaced parking from 
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the existing S1 parking garage and 48 additional stalls). As described above, additional 
available parking capacity in the South Campus, West Campus and Central Campus would 
be anticipated to accommodate the remaining displaced parking and additional parking 
demand from the Population Health Facility. 

It is anticipated that construction staging areas, construction parking plans, construction 
vehicle routes and pedestrian/bicycle access would all be the same as described under 
Alternative 3 – Scenario 1.   

Impact Summary 

The following Table 3.4-7 provides a summary of construction-related impacts under 
Alternative 3. 

Table 3.4-7 
SUMMARY OF CONSTRUCTION IMPACTS – ALTERNATIVE 3 

Site Condition Alternative 3 
 Scenario 1 Scenario 2 
Building Sq. Ft. Demolished 99,870 99,870 

Total Cubic Yards of Grading 29,000 29,000 
Staff Displaced/Relocated 0 0 
Air Quality Greater than Alternatives 1 and 2 due to 

the construction of the parking garage. 
 

Similar to Alternative 3 – 
Scenario 1. 

Noise Greater than Alternatives 1 and 2 due to 
the construction of the parking garage. 

Similar to Alternative 3 – 
Scenario 1. 

Vibration Adjacent vibration sensitive uses 
(Health Sciences Center, Center on 

Human Development and Disability, 
Marine Sciences Building, 

Oceanography Building and Medical 
Center Cyclotron) 

Similar to Alternative 3 – 
Scenario 1. 

Significant Trees Removed  51 51 
Exceptional Trees Removed1 3 3 
Parking Spaces Demolished 869 869 
Parking Spaces Replaced 724 917 
Net Parking Gain/Loss -145 +48 

1 Exceptional trees are also counted within the significant tree total. 

Indirect/Cumulative Impacts 

Development of the Population Health Facility Project under Alternatives 1 through 3 would 
contribute to the overall amount of construction on the University of Washington campus 
and, in combination with other potential future new development in the area, would 
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contribute to indirect/cumulative increases in construction-related impacts, including short-
term, localized construction activities, dust, emissions, noise, vibration, tree/vegetation 
removal and traffic/parking (refer to Chapter 2, for additional detail on these separate 
projects on the University of Washington campus and Figure 2-12 of Chapter 2 for a map of 
the separate projects in the site vicinity). 

All temporary construction activities associated with potential future development projects 
in the area would be required to comply with applicable University of Washington (for 
campus projects) and/or City of Seattle regulations and guidelines, including hours of 
construction activity.  Additionally, all area projects would prepare Construction 
Management Plans to control and mitigate potential transportation issues during the 
construction process. 

All construction activities in the area, both on the University of Washington campus and in 
the site vicinity, would be required to follow applicable construction-related regulations and 
significant cumulative construction impacts would not be anticipated.  

Summary of Construction Impacts 

The following Table 3.4-8 provides a summary of the construction-related impacts under the 
EIS Alternatives. 

TABLE 3.4-8 
SUMMARY OF CONSTRUCTION IMPACTS UNDER THE EIS ALTERNATIVES  

Site Condition Alternative 1 Alternative 2 Alternative 3 
  Scenario 1 Scenario 2 Scenario 1 Scenario 2 
Building Sq. Ft. 
Demolished 

72,560 22,700 22,700 99,870 99,870 

Total Cubic 
Yards of Grading 

46,000 38,000 28,500 28,800 28,800 

Staff Displaced/ 
Relocated 

250 120 120 0 0 

Air Quality Emissions 
from 

construction 
and GHGs 

from building 
operation. 

Similar to 
Alternative 1. 

Similar or less 
than 

Alternative 1 
due to smaller 

building 
footprint. 

Greater than 
Alternative 1 due 

to the 
construction of 

the parking 
garage. 

Similar to 
Alternative 3 – 

Scenario 1. 

Noise Noise from 
construction 

activities. 

Similar to 
Alternative 1. 

Similar to 
Alternative 1. 

Greater than 
Alternative 1 due 
to the demolition 
and construction 

of the parking 
garage. 

Similar to 
Alternative 3 – 

Scenario 1. 
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Site Condition Alternative 1 Alternative 2 Alternative 3 
Vibration No vibration 

sensitive uses 
Adjacent 
vibration 

sensitive uses 
(Physics/ 

Astronomy and 
Molecular 

Engineering 
Building). 

Similar to 
Alternative 2 – 

Scenario 1. 

Adjacent 
vibration sensitive 

uses (Health 
Sciences Center, 

Center on Human 
Development and 
Disability, Marine 
Sciences Building, 

Oceanography 
Building and 

Medical Center 
Cyclotron). 

Similar to 
Alternative 3 – 

Scenario 1. 

Significant Trees 
Removed  

132 107 107 51 51 

Exceptional 
Trees Removed1 

36 13 13 3 3 

Parking Spaces 
Demolished 

104 15 15 869 869 

Parking Spaces 
Replaced 

0 0 15 724 917 

Net Parking 
Gain/Loss 

-104 -15 0 -145 +48 

1 Exceptional trees are also counted within the significant tree total. 

3.4.3 Mitigation Measures 

The following measures would be implemented to mitigate potential construction-related 
impacts from the development of the Population Health Facility Project under Alternatives 1 
through 3.  

Measures Applicable for All Alternatives 

Air Quality 

Because of the proximity of residential, academic (classrooms), hospital, child care and 
other uses near the sites, the University agrees that the mitigation of construction-related 
air quality impacts is important and are committed to the measures listed below. 

• Site development would adhere to the Puget Sound Clean Air Agency (PSCAA) 
regulations regarding demolition activity and fugitive dust emissions, including: 
wetting of exposed soils, covering or wetting of transported earth materials, 
washing of truck tires and undercarriages prior to travel on public streets, and 
prompt cleanup of any materials tracked or spilled onto public streets. 

   

Table 3.4-8 Continued 
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• The University and project contractor would coordinate to temporarily duct and 
protect air intakes of adjacent buildings to minimize the potential for the intake of 
fugitive dust and exhaust fumes, as necessary. 

Greenhouse Gas Emissions 

• Continued implementation of the University’s Transportation Management Plan 
(TMP) would reduce vehicle trips to the campus (including the from the Population 
Health Facility EIS Alternative sites), thereby reducing GHG emissions.  
Implementation of a Construction Management Plan would also help to control 
transportation issues during construction and could reduce construction-related 
GHG emissions. 

Noise 

Because of the proximity of residential, academic (classrooms), hospital, child care, and 
other University uses near the sites, the University agrees that the mitigation of 
construction-related noise impacts is important and are committed to the measures listed 
below.  

• Low noise portable air compressors would be used where feasible. 

• Nighttime activities would not exceed allowable noise levels. 

• Construction activities and the use of noise impact-type equipment, such as 
pavement breakers, pile drivers, jackhammers, sand blasting tools, and other 
impulse noise sources would comply with City of Seattle construction noise 
regulations (SMC 25.08). General construction activities could occur between 7 AM 
and 10 PM on weekdays or between 9 AM and 10 PM on weekends. Impact 
construction activities (i.e. pile drivers, jackhammers, etc.) could occur between 8 
AM and 5 PM on weekdays or between 9 AM and 5 PM on weekends. Alternate 
means of saw cutting and impact hammer demolition would also be reviewed with 
the contractor.   

• Placement of materials and backing up of trucks, would be accomplished without 
warning beepers (with flagger walking behind vehicle, or with alternate white noise 
backup warning systems. 

• Loud talking, music, or other miscellaneous noise-related activities would be limited. 

• Construction noise would be reduced with properly sized and maintained mufflers, 
engine intake silencers, engine enclosures, and turning-off idling equipment. 
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• Truck haul routes would be jointly developed by the UW, Seattle Department of 
Transportation (SDOT) and Department of Construction and Inspections (DCI) and 
approved by SDOT. 

Trees 

• Tree removal and replacement would be intended to meet or exceed the City of 
Seattle’s tree replacement requirements and be in accordance with the University’s 
Tree Management Plan. 

• Tree replacement on the site would be designed to meet or exceed the University of 
Washington requirement to provide tree replacement at a 1:1 ratio. 

Transportation/Parking 

• Construction activities would occur in compliance with applicable University of 
Washington and City of Seattle regulations and would include the preparation of a 
Construction Management Plan to control and minimize potential construction-
related transportation issues. 
 

• Bicycle parking would be provided on the SEIS Alternative sites with the specific 
amount and location determined during the project design phase.  

Other Construction Measures 

• In the event that groundwater is encountered on the SEIS Alternative sites, 
temporary construction dewatering measures would be provided. Such measures 
could include vacuum dewatering points, deep wells or other measures as identified 
by a geotechnical engineer. 

Measures Applicable for Alternative 2 (Site 22C) and 
Alternative 3 (Site 50S/51S) 

Vibration 

• To the extent feasible, construction activities would utilize practices that would 
minimize vibration, such as the use of sawcutting for concrete removal in lieu of 
using impact tools.  

• Orientation would be provided for all construction workers to inform them of the 
importance of minimizing impacts to adjacent buildings, including vibration. 
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• Advanced notification could be provided to surrounding building users to inform 
them of construction activities that would cause vibration (e.g., drilling of soldier 
piles). Early notification would allow surrounding uses to prepare in advance of 
potential vibration activities. 

3.4.4 Significant Unavoidable Adverse Impacts 

Construction of the Population Health Facility Project under Alternatives 1 through 3 would 
result in some short-term, temporary construction-related air quality, GHG emissions, noise, 
vibration, tree and transportation/parking impacts that would be unavoidable with the 
project.  However, with the implementation of proposed mitigation measures, construction 
activities would not be anticipated to result in significant impacts.  
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Wallingford Community Council
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Michele Jacobs

Guthrie Hall

Amanda Patrick
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Michele Jacobs
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Michele Jacobs
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Meegan Amen

Architecture Hall
Jason Alferness

Physics/Astronomy
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Michele Jacobs
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Meegan Amen
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Alex Danilchik
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elaborate detailing, all of which defined the university’s next generation of buildings (Johnston 

1995:32; UW Special Collections 2014).  

As noted by author Norman J. Johnston, the Regents Plan was distinctive not only for its abilities to 

unite future buildings under a single architectural language, but to tie together two quadrangles: the 

liberal arts quad and the science quad (remnants of historical uses). It also provided landscapes 

spaces big and small and a skeleton of vistas, walkways, and axes for the development of the future 

campus.  

The outstanding example is Central Quad. From that space spring a number of axes that link it both 
functionally and visually with Liberal Arts Quad to the northeast, with Memorial Way and North 
Entrance due north, to views of the city and Olympics beyond via Campus Parkway to the west, 
and—most grandly—along the magnificent Rainier Vista to Science Quad in the southeast, 
Drumheller Fountain, and of course Mount Rainier beyond. [Johnston 2001:8] 

The firm of Bebb & Gould would go on to design a total of 18 buildings between 1915 and 1938, 

including the iconic Suzzallo Library (Ochsner 2014:211). While the style would soon give way to 

modernism in a variety of forms, the collegiate Gothic style has remained influential, even until 

1991, when Edward Larrabee Barnes and John M. Y. Lee & Partners designed the Allen Library, 

which, while constructed late in the twentieth century, was an extension of Suzzallo Library and 

designed to be both modern and compatible. The building’s red brick, gables, and pinnacles 

represent a modest, modern representation of the collegiate Gothic style (Johnston 2001:38).  

Modernism became a dominant force in campus construction beginning in the 1950s. Architects 

who graduated from the UW’s architecture program either before World War II or shortly after 

began to form private practices, go into partnership with other modern architects, and push forward 

the ideals of sub-forms like Regionalism, Internationalism, New Formalism, and Brutalism in and 

around Seattle. New faculty brought in to grow the university’s increasingly popular Department of 

Architecture included Jack Sproule, Robert Dietz, Norman Johnston, John Rohrer and others—all 

committed modernists. Norman Johnston, in his history of the UW, quoted a colleague saying “after 

World War II it became more difficult to consistently maintain that (collegiate-Gothic) rigid design 

control. ‘The philosophies of modern architectural design did not accept eclecticism, and the 

university’s role as a leader in teaching and research was not consistent with façade design and 

construction methods developed centuries earlier’” (Johnston 1995:50). 

While Modernism is an umbrella term that encompasses a number of categories and subcategories, it 

is generally understood as a rebellion against the classicism and formalism of earlier styles, including 

collegiate Gothic. Finding new uses for flexible materials like concrete and aluminum, and a new 

interest in the geometric possibilities of those materials, modernists struck out for new ground, 

experimenting with shape and form, and the relationship between interior and exterior spaces. Some 

modern architects also felt a responsibility to use their work as a tool for social betterment. Speaking 

of modernism, author Owen Hopkins claimed that what we now think of as modernism “emerged 

from the conclusion that architecture should not only reflect the spirit of the modern age but also 

that it had a moral obligation to do so,” as architecture has the “power to transform how people 
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lived, worked, and fundamentally, understood and responded to the world around them” (Hopkins 

2014:148).  

As modernism grew in popularity, the UW added buildings by architects like Paul Thiry, an 

internationally known Modernist and the principal architect for the Century 21 Exhibit, Seattle’s 

second world’s fair. He designed the Wilson Ceramic Laboratory, completed in 1946, and the 

Computer Sciences and Engineering Building, completed in 1972 and since demolished (Johnston 

2001:100). Much of the new construction took place in the campus’s southern and southwestern 

sections, and much of it was devoted to the UW Medical Center and Magnuson Health Sciences 

Center, which was begun by Naramore, Bain, Brady & Johanson (NBBJ) in 1948, and was expanded 

throughout the 1960s, 1970s, 1980s, and 1990s. NBBJ went on to build a number of buildings on 

campus, including the Marine Studies Building in 1984, Fluke Hall in 1990, and the 

Physics/Astronomy Building, completed in 1994.  

While modernism was increasingly popular on the UW campus, it also became the dominant and 

much celebrated style of residential, commercial, and institutional architecture throughout Seattle 

and the West Coast. Architects themselves praised projects like the Yesler Terrace Housing Project 

as “good contemporary architecture,” not only because of its modern design but because it 

incorporated private outdoor space, views, and play areas, thereby providing not just housing, but an 

improved quality of life. Tilt-up concrete walls, expanses of well-proportioned windows, and 

sandstone façade treatments were all popular with local architects of the early 1950s (Steinbrueck 

1953:21). In 1953, local architect Victor Steinbrueck collected images of some of his favorite 

modern buildings in Seattle. Among the UW buildings, he featured the stadium addition, by George 

Wellington Stoddard, Paul Thiry’s ceramics lab, mentioned above, and the “Home Economics 

Practice Cottage” by John R. Sproule (Steinbrueck 1953:42–43). 

Today, the UW features many buildings designed by graduates of the UW’s architecture program, 

including some included in the present study by Richard Anderson, John R. Sproule, and Robert M. 

Jones. 
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6. Expectations for Prehistoric, 

Ethnographic Period, and Historic Period 

Cultural Resources 

6.1 Archaeological Expectations 

Anticipated precontact materials could include fragments of fire-modified rock (FMR), either singly 

or in intact clusters (sometimes with charcoal and/or oxidized soils), indicating the presence of 

cooking or processing hearths; lithic and/or bone tools and tool fragments; and isolated bone tools 

and tool fragments.  

Historic features and artifacts encountered would likely be associated with the SLS&E railroad and 

NPRR. Some artifacts associated with the AYPE or the U.S. Naval Training Camp may be 

encountered as well. Artifacts and features may include railroad spikes, brick, nails, glass and metal 

refuse, building foundations, and objects related to operation of the railway (e.g., portions of 

signals). 

6.1.1 Alternative Site 22C 

Based on archival research, the environmental and the cultural setting and available predictive 

modelling, HRA considers there to be a low to moderate probability for encountering precontact to 

ethnohistoric-period cultural remains in Alternative Site 22C. This is largely due to construction 

disturbance of the area during the historic and modern periods. 

The likelihood of finding historic-period archaeological remains moderate, given the use of the 

location as a residential and transportation corridor early in the history of the development of Seattle 

and the presence of historic-period buildings 

6.1.2 Alternative Site 37W 

Based on the research described above, HRA considers there to be a low to moderate probability for 

encountering precontact to ethnohistoric-period cultural remains in Alternative Site 37W. This is 

due again to construction disturbance of the area during the historic and modern periods. 

The likelihood of finding historic-era archaeological is considered to be moderate, given the use of 

the location for residences and as a transportation corridor early in the history of the development 

of Seattle and the presence of historic-period buildings 
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6.1.3 Alternative Site 50/51S 

HRA considers there to be a low to moderate probability for encountering precontact to 

ethnohistoric-period cultural remains in Alternative Site 50/51S. This is due to construction 

disturbance of the area during the historic and modern periods. 

The likelihood of finding historic-era archaeological is considered to be moderate, given the use of 

the location along the shoreline of Portage Bay, for travel and occupation during the early history of 

the City of Seattle, as well as the presence of historic-period buildings.  
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7. Field Strategy and Methods 

7.1 Archaeological Inventory 

The AIs are entirely covered with architecture. As such, no field survey or subsurface testing was 

recommended.  

7.2 Architectural Inventory 

As discussed in Section 2, prior to field investigations, architectural historian Chrisanne Beckner 

reviewed aerial photographs, historic maps, data from the WISAARD database, former survey 

reports, and archival materials from the UW to determine dates of construction for buildings, 

structures, and objects within the three proposed AIs. When dates of construction differed between 

sources in the historic record, Beckner relied primarily on dates published in the UW Master Plan, 

Seattle Campus (UW 2003).  

Beckner performed architectural field survey on September 23 and October 7, 2016, documenting 

built resources within each of the three proposed AIs in photos and field notes. When possible, 

Beckner documented building interiors. However, not all interiors were accessible. Beckner 

completed additional research through the Seattle Public Library, UW Special Collections, 

Washington State Library, HRA’s own libraries, online collections including newspaper archives, and 

the Puget Sound Regional Archives.  
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8. Alternative Sites Analysis 

8.1 Archeological Analysis  

HRA considers the potential for encountering intact subsurface archaeological deposits to be low to 

moderate across all three Alternative Sites. The record search demonstrates the UW campus vicinity 

to have had a long history of human occupation, which is similar across all these Alternative Sites. 

There may be slightly deeper alluvial, shoreline deposits in Alternative Site 50/51S given its location 

along the water. However, all three Alternative Sites have been altered in large measure by the 

construction activities during the historic and modern eras.  

8.2 Architectural Analysis  

Based on HRA’s evaluation of historic-era resources within each of the proposed Alternative Sites, 

Alternative Site 50/51S is the least likely to pose adverse impacts to historically significant resources, 

as no buildings over 45 years old are slated for demolition and no adverse impacts are expected on 

adjoining historic-era buildings.  

8.3 Results for Alternative Site 22C 

8.3.1 Archaeology 

Alternative Site 22C is nearest of all the AIs to the center of campus. The study found that there was 

a relatively high density of cultural resources within a 0.5 mi area surrounding it, with evidence of 

precontact activity and historic-era trash deposits, infrastructure, and structural remains recorded. 

The shallow geology and history of building (including below ground construction in at least two 

buildings) within the AI diminishes the likelihood that additional archaeological resources will be 

found here.  

8.3.2 Architectural Resources 

The AI includes six buildings. Up to four historic-era buildings within Alternative Site 22C are 

proposed for demolition, and HRA recommends that one of these buildings, Guthrie Annex 3, is 

eligible for listing in the NRHP. Demolition would pose an adverse impact to the historic Guthrie 

Annex 3 and may require mitigation (Table 8-1). The AI also includes two buildings adjacent to the 

proposed construction area. One of these is listed in the WHR and is NRHP-eligible. HRA 

recommends that development of Alternative Site 22C would not pose adverse impacts to this 
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adjacent resource. Details are found in the attached historic resources addendum for Alternative Site 

22C (Appendix A). 

Table 8-1. Survey Results for Buildings at Alternative Site 22C. 

Common 
Name/Address 

Date of 
Construction/ 
Major 
Renovation 

NRHP Eligibility (Appendix 
A) 

Impacts Assessment/ 
Mitigation 

Guthrie Annex 1 1917; 1935 Recommended Not Eligible No Adverse Impact/No 
Mitigation Required 

Guthrie Annex 2 1918; 1925 Recommended Not Eligible No Adverse Impact/No 
Mitigation Required 

Guthrie Annex 3 1942 Recommended Eligible under 
Criterion A 

Demolition Poses an Adverse 
Impact/Mitigation Required 

Guthrie Annex 4 1947 Recommended Not Eligible No Adverse Impact/No 
Mitigation Required  

Architecture Hall 1909 Listed in the WHR; previously 
determined eligible for the NRHP 

No Adverse Impact/No 
Mitigation Required 

 

8.4 Results for Alternative Site 37W 

8.4.1 Archaeology 

Alternative Site 37W was surrounded by the fewest recorded archaeological sites; however, sites and 

isolates were present in the 0.5 mi area surrounding it, indicative of both precontact and historic-era 

activity at this locale. The shallow geology and history of construction within the AI is the same that 

of Alternative Site 22C, including the presence of belowground construction in the historic and 

modern eras. For these reasons, the discovery of intact archaeological deposits is not anticipated 

within Alternative Site 37W. 

8.4.2 Architectural Resources 

The AI includes six historic-era buildings. Five buildings within Alternative Site 37W are proposed 

for demolition, and one of these buildings, 3935 University Ave. NE, was previously determined 

eligible for listing in the NRHP (Table 8-2). HRA recommends that a second building, the ECC 

Theater at 3940 Brooklyn Ave. NE, is also eligible for listing in the NRHP. Demolition of either 

resource poses an adverse impact to historic resources and may require mitigation. The AI also 

includes one building adjacent to the proposed construction area. Ye College Inn at 4000 University 
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Way NE is listed in the NRHP. HRA recommends that the proposed project does not have the 

potential to impact this adjacent resource. Details are found in the attached historic resources 

addendum for Alternative Site 37W (Appendix B). 

Table 8-2. Survey Results for Buildings at Alternative Site 37W. 

Common 
Name/Address 

Date of 
Construction/ 
Major Renovation 

NRHP Eligibility (Appendix B) Impacts Assessment/ 
Mitigation 

Purchasing and 
Accounting 

3917 University Way 
NE 

1959; 1964; 1982 Recommended Not Eligible No Adverse Impact/No 
Mitigation Required 

Behavior Research and 
Therapy Clinic 

3935 University Way 
NE 

1931 Previously Determined Eligible by 
DAHP in 2008 

Demolition Poses an 
Adverse 
Impact/Mitigation 
Required 

Stress and 
Development Lab 

3939 University Way 
NE 

1946 Recommended Not Eligible No Adverse Impact/No 
Mitigation Required 

Drama Scene Shop 

3941 University Way 
NE 

1942 Recommended Not Eligible No Adverse Impact/No 
Mitigation Required 

Samuel E. Kelly Ethnic 
Cultural Center (ECC) 
Theater 

3940 Brooklyn Ave. NE 

1912; 1971; 1980 Recommended Eligible under 
Criterion A 

Demolition Poses an 
Adverse 
Impact/Mitigation 
Required 

Ye College Inn  

4000 University Way 
NE 

1909 Listed in the NRHP in 1982; 
eligibility confirmed by DAHP in 
2011 

No Adverse Impact/No 
Mitigation Required 
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8.5 Results for Alternative Site 50/51S 

8.5.1 Archaeology 

Alternative Site 50/51S is located on the shoreline of Portage Bay near the Montlake Cut. A review 

of the archaeological records shows a presence of both precontact and historic-era sites recorded in 

the 0.5 mi area similar to that of Alternative Site 22C. However, this area has been subject to ground 

disturbing modifications to the terrain since the early days of Euroamerican settlement in Seattle. 

Large scale excavations to connect Lake Washington to Lake Union altered water levels and may 

have led to the deposition of spoils or dredge material on the shoreline. Subsequent to the 

completion of the Montlake Cut, additional ground-disturbing construction projects took place to 

create the modern architectural landscape. Due to the extensive ground disturbance there is a low 

likelihood of encountering intact archaeological deposit within this Alternative Site.  

8.5.2 Architectural Resources 

The AI includes three historic-era buildings adjacent to the proposed construction footprint. HRA 

recommends that none of these buildings is eligible for listing in the NRHP under Criterion C and 

that the proposed project does not have the potential to impact historically significant resources. No 

mitigation would be necessary (Table 8-3). Details are found in the attached historic resources 

addendum for Alternative Site 50/51S (Appendix C). 

Table 8-3. Survey Results for Buildings at Alternative Site 50/51S. 

Common 
Name/Address 

Date of 
Construction/ 
Major 
Renovation 

NRHP Eligibility (Appendix 
C) 

Impacts Assessment/ 
Mitigation 

Harris Hydraulics 
Laboratory 

1920; 1961 Recommended not eligible 
under NRHP Criterion C  

No Adverse Impact/No 
Mitigation Required 

Oceanography 
Teaching Building 

 1969 Recommended not eligible 
under NRHP Criterion C 

No Adverse Impact/No 
Mitigation Required 

Portage Bay Building 1951; 1968 Recommended not eligible 
under NRHP Criterion C 

No Adverse Impact/No 
Mitigation Required 

South Campus Parking 
Garage 

1967/1997 Recommended not eligible 
under NRHP Criterion C 

No Adverse Impact/No 
Mitigation Required 
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8.6 No Action Alternative 

8.6.1 Archaeology 

The no action alternative would have no impact on existing recorded or unknown cultural resources. 

No additional cultural resources work would be required.  

8.6.2 Architectural Resources 

The no action alternative would have no direct or indirect impacts on historic buildings, structures, 

or objects. No additional cultural resources work would be required.  
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9. Summary and Recommendations 

9.1 Archaeological Resources 

The HRA predictive model anticipates a low to moderate possibility of encountering archaeological 

resources within any of the Alternative Sites. The construction of the buildings on these AIs would 

have entailed significant ground disturbance, as detailed in the as-built drawings, described in Section 

2.2.7. It is anticipated that no intact archaeological deposits remain within the AIs. However, 

ground-disturbing work should proceed under the guidance of an Inadvertent Discovery Plan 

(Sections 9.1.1 and 9.1.2). If the project design changes in ways that will impact additional areas, 

further cultural resources investigations may be needed. 

9.1.1 Accidental Discovery of Archaeological Resources 

In the event that archaeological deposits are inadvertently discovered during construction in any 

portion of the AI, ground-disturbing activities should be halted immediately, and the UW should be 

notified. The UW would then contact DAHP and the interested Tribes, as appropriate. 

9.1.2 Discovery of Human Remains 

Any human remains that are discovered during construction of the project will be treated with 

dignity and respect.  

If ground-disturbing activities encounter human skeletal remains during the course of construction, 

then all activity that may cause further disturbance to those remains must cease, and the area of the 

find must be secured and protected from further disturbance. In addition, the finding of human 

skeletal remains must be reported to the county coroner and local law enforcement in the most 

expeditious manner possible. The remains should not be touched, moved, or further disturbed. 

The county coroner will assume jurisdiction over the human skeletal remains, and make a 

determination of whether those remains are forensic or non-forensic. If the county coroner 

determines the remains are non-forensic, they will report that finding to DAHP. DAHP will then 

take jurisdiction over those remains and report them to the appropriate cemeteries and affected 

tribes. The State Physical Anthropologist will make a determination of whether the remains are 

Indian or non-Indian, and report that finding to any appropriate cemeteries and the affected tribes. 

DAHP will then handle all consultation with the affected parties as to the future preservation, 

excavation, and disposition of the remains. 
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9.2 Architectural Resources 

HRA considers Alternative Site 50/51S to be the alternative with the lowest potential to impact 

historically significant resources, as no NRHP-eligible or -listed resources are located within the AI 

(Appendix C). Should the UW choose to develop the Population Health Facility on either 

Alternative Site 37W or 22C, mitigation may be necessary due to the demolition of NRHP-eligible 

or -listed architectural resources (Appendixes A and B). Mitigation can take any number of forms 

but is generally designed to offset the loss of historic structures that cannot be replaced.  

9.2.1 Alternative Site 22C 

Development of Alternative Site 22C would result in the loss of the NRHP-eligible Guthrie Annex 3 

(Home Management House), a relic of the University’s once popular School of Home Economics 

and the work of a well-known modern architect, John R. Sproule (Appendix A). HRA recommends 

DAHP Level II recordation. DAHP Level II recordation consists of a report including an in-depth 

history of the building and archival-quality contemporary and historic images and maps, which can 

be shared with local libraries, archives, and historical societies.  

9.2.2 Alternative Site 37W  

Development of Alternative Site 37W would result in the loss of an NRHP-eligible 1935 office 

building at 3935 University Way NE and the loss of an NRHP-eligible multicultural theater at 3940 

Brooklyn Ave. NE (Appendix B).  

The building at 3935 University Way NE was designed as a showpiece for the lumber company that 

constructed it. HRA recommends DAHP Level II recordation.  

The building at 3940 Brooklyn Ave. NE is significant for its historic associations with important 

events and trends in our history. Therefore, HRA recommends that it is more important to preserve 

and interpret the building’s history as one of the earlier multicultural centers on a U.S. university 

campus rather than preserve the building itself or any element of it. HRA recommends that the UW 

consider commissioning an interpretive display for the new ECC or some other work of cultural 

expression to tell the story of the ECC Theater, as an example of UW’s early efforts on behalf of its 

multicultural student body. 

9.2.3 Alternative Site 50/51S 

Alternative Site 50/51S includes no NRHP-eligible resources subject to direct or indirect adverse 

impacts (Appendix C). Development at Alternative Site 50/51S would not require mitigation.  
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City of Seattle Department of Planning and Development  
SEPA GHG Emissions Worksheet 

Version 1.7 12/26/07 
 
Introduction 
The Washington State Environmental Policy Act (SEPA) requires environmental 
review of development proposals that may have a significant adverse impact on 
the environment.  If a proposed development is subject to SEPA, the project 
proponent is required to complete the SEPA Checklist.  The Checklist includes 
questions relating to the development's air emissions.  The emissions that have 
traditionally been considered cover smoke, dust, and industrial and automobile 
emissions.  With our understanding of the climate change impacts of GHG 
emissions, the City of Seattle requires the applicant to also estimate these 
emissions. 
 
Emissions created by Development 
GHG emissions associated with development come from multiple sources: 

• The extraction, processing, transportation, construction and disposal of 
materials and landscape disturbance (Embodied Emissions) 

• Energy demands created by the development after it is completed (Energy 
Emissions) 

• Transportation demands created by the development after it is completed 
(Transportation Emissions) 

 
GHG Emissions Worksheet 
This GHG Emissions Worksheet has been developed to assist applicants in 
answering the SEPA Checklist question relating to GHG emissions.  The 
worksheet was originally developed by King County, but the City of Seattle and 
King County are working together on future updates to maintain consistency of 
methodologies across jurisdictions. 
 
The SEPA GHG Emissions worksheet estimates all GHG emissions that will be 
created over the life span of a project. This includes emissions associated with 
obtaining construction materials, fuel used during construction, energy consumed 
during a buildings operation, and transportation by building occupants. 
 
Using the Worksheet 
1. Descriptions of the different residential and commercial building types can be 

found on the second tabbed worksheet ("Definition of Building Types").  If a 
development proposal consists of multiple projects, e.g. both single family and 
multi-family residential structures or a commercial development that consists 
of more than on type of commercial activity, the appropriate information 
should be estimated for each type of building or activity. 



 
2. For paving, estimate the total amount of paving (in thousands of square feet) 

of the project. 
 
3. The Worksheet will calculate the amount of GHG emissions associated with 

the project and display the amount in the "Total Emissions" column on the 
worksheet. The applicant should use this information when completing the 
SEPA checklist. 

 
4. The last three worksheets in the Excel file provide the background information 

that is used to calculate the total GHG emissions. 
 

5. The methodology of creating the estimates is transparent; if there is reason to 
believe that a better estimate can be obtained by changing specific values, this 
can and should be done.  Changes to the values should be documented with 
an explanation of why and the sources relied upon. 

 
6. Print out the “Total Emissions” worksheet and attach it to the SEPA checklist. 

If the applicant has made changes to the calculations or the values, the 
documentation supporting those changes should also be attached to the 
SEPA checklist. 

 
 



University of Washington Population Health Facility Project

Version 1.7 12/26/07

Section I: Buildings

Type (Residential) or Principal Activity 
(Commercial) # Units

Square Feet (in 
thousands of 
square feet) Embodied Energy Transportation

Lifespan 
Emissions 
(MTCO2e)

Single-Family Home.............................. 0 98 672 792 0
Multi-Family Unit in Large Building ....... 0 33 357 766 0
Multi-Family Unit in Small Building ....... 0 54 681 766 0
Mobile Home......................................... 0 41 475 709 0
Education .............................................. 330.0 39 646 361 345009
Food Sales ........................................... 0.0 39 1,541 282 0
Food Service ........................................ 0.0 39 1,994 561 0
Health Care Inpatient ............................ 0.0 39 1,938 582 0
Health Care Outpatient ......................... 0.0 39 737 571 0
Lodging ................................................. 0.0 39 777 117 0
Retail (Other Than Mall)........................ 0.0 39 577 247 0
Office .................................................... 0.0 39 723 588 0
Public Assembly ................................... 0.0 39 733 150 0
Public Order and Safety ....................... 0.0 39 899 374 0
Religious Worship ................................ 0.0 39 339 129 0
Service .................................................. 0.0 39 599 266 0
Warehouse and Storage ...................... 0.0 39 352 181 0
Other .................................................... 0.0 39 1,278 257 0
Vacant .................................................. 0.0 39 162 47 0

Section II: Pavement...........................

Pavement.............................................. 0.00 0

Total Project Emissions: 345009

Emissions Per Unit or Per Thousand Square Feet 
(MTCO2e)



Definition of Building Types
Type (Residential) or Principal Activity 
(Commercial) Description

Single-Family Home..................................
Unless otherwise specified, this includes both attached and detached 
buildings

Multi-Family Unit in Large Building ........... Apartments in buildings with more than 5 units
Multi-Family Unit in Small Building ........... Apartments in building with 2-4 units
Mobile Home.............................................

Education ..................................................

Buildings used for academic or technical classroom instruction, such as 
elementary, middle, or high schools, and classroom buildings on college or 
university campuses. Buildings on education campuses for which the main 
use is not classroom are included in the category relating to their use. For 
example, administration buildings are part of "Office," dormitories are 
"Lodging," and libraries are "Public Assembly."

Food Sales ............................................... Buildings used for retail or wholesale of food.

Food Service ............................................
Buildings used for preparation and sale of food and beverages for 
consumption.

Health Care Inpatient ................................ Buildings used as diagnostic and treatment facilities for inpatient care.

Health Care Outpatient .............................

Buildings used as diagnostic and treatment facilities for outpatient care. 
Doctor's or dentist's office are included here if they use any type of diagnostic 
medical equipment (if they do not, they are categorized as an office building).

Lodging .....................................................
Buildings used to offer multiple accommodations for short-term or long-term 
residents, including skilled nursing and other residential care buildings.

Retail (Other Than Mall)............................ Buildings used for the sale and display of goods other than food.

Office ........................................................

Buildings used for general office space, professional office, or administrative 
offices. Doctor's or dentist's office are included here if they do not use any 
type of diagnostic medical equipment (if they do, they are categorized as an 
outpatient health care building).

Public Assembly .......................................
Buildings in which people gather for social or recreational activities, whether in 
private or non-private meeting halls.

Public Order and Safety ........................... Buildings used for the preservation of law and order or public safety.

Religious Worship ....................................
Buildings in which people gather for religious activities, (such as chapels, 
churches, mosques, synagogues, and temples).

Service ......................................................
Buildings in which some type of service is provided, other than food service or 
retail sales of goods 

Warehouse and Storage ..........................
Buildings used to store goods, manufactured products, merchandise, raw 
materials, or personal belongings (such as self-storage).

Other .........................................................

Buildings that are industrial or agricultural with some retail space; buildings 
having several different commercial activities that, together, comprise 50 
percent or more of the floorspace, but whose largest single activity is 
agricultural, industrial/ manufacturing, or residential; and all other 
miscellaneous buildings that do not fit into any other category.

Vacant ......................................................

Buildings in which more floorspace was vacant than was used for any single 
commercial activity at the time of interview. Therefore, a vacant building may 
have some occupied floorspace.

Sources: .......
Residential 2001 Residential Energy Consumption Survey

Square footage measurements and comparisons
http://www.eia.doe.gov/emeu/recs/sqft-measure.html

Commercial Commercial Buildings Energy Consumption Survey (CBECS), 
Description of CBECS Building Types 
http://www.eia.doe.gov/emeu/cbecs/pba99/bldgtypes.html



Embodied Emissions Worksheet
Section I: Buildings

Type (Residential) or Principal Activity 
(Commercial)

# thousand 
sq feet/ unit 

or building

Life span related 
embodied GHG 

missions (MTCO2e/ 
unit)

Life span related embodied 
GHG missions (MTCO2e/ 

thousand square feet) - See 
calculations in table below

Single-Family Home................................ 2.53 98 39
Multi-Family Unit in Large Building ......... 0.85 33 39
Multi-Family Unit in Small Building ......... 1.39 54 39
Mobile Home.......................................... 1.06 41 39
Education .............................................. 25.6           991 39
Food Sales ............................................ 5.6             217 39
Food Service ......................................... 5.6             217 39
Health Care Inpatient ............................. 241.4         9,346 39
Health Care Outpatient .......................... 10.4           403 39
Lodging ................................................. 35.8           1,386 39
Retail (Other Than Mall).......................... 9.7             376 39
Office ..................................................... 14.8           573 39
Public Assembly .................................... 14.2           550 39
Public Order and Safety ......................... 15.5           600 39
Religious Worship .................................. 10.1           391 39
Service .................................................. 6.5             252 39
Warehouse and Storage ........................ 16.9           654 39
Other ..................................................... 21.9           848 39
Vacant ................................................... 14.1           546 39

Section II: Pavement.............................
All Types of Pavement............................ 50

Columns and Beams
Intermediate 

Floors Exterior Walls Windows
Interior 

Walls Roofs
Average GWP  (lbs CO2e/sq ft): Vancouver, 

Low Rise Building 5.3 7.8 19.1 51.2 5.7 21.3

Average Materials in a 2,272-square foot 
single family home 0.0 2269.0 3206.0 285.0 6050.0 3103.0

Total 
Embodied 
Emissions 
(MTCO2e)

Total Embodied 
Emissions 
(MTCO2e/ 

thousand sq feet)
MTCO2e 0.0 8.0 27.8 6.6 15.6 30.0 88.0 38.7

Sources
All data in black text King County, DNRP. Contact: Matt Kuharic, matt.kuharic@kingcounty.gov

Residential floorspace per unit 2001 Residential Energy Consumption Survey (National Average, 2001)
Square footage measurements and comparisons
http://www.eia.doe.gov/emeu/recs/sqft-measure.html

Floorspace per building EIA, 2003 Commercial Buildings Energy Consumption Survey (National Average, 2003)
Table C3.  Consumption and Gross Energy Intensity for Sum of Major Fuels for Non-Mall Buildings, 2003
http://www.eia.doe.gov/emeu/cbecs/cbecs2003/detailed_tables_2003/2003set9/2003excel/c3.xls

Average GWP  (lbs CO2e/sq ft): Vancouver, 
Low Rise Building Athena EcoCalculator

Athena Assembly Evaluation Tool v2.3- Vancouver Low Rise Building
Assembly  Average GWP (kg) per square meter
http://www.athenasmi.ca/tools/ecoCalculator/index.html
Lbs per kg 2.20
Square feet per square meter 10.76

Average Materials in a 2,272-square foot 
single family home Buildings Energy Data Book:  7.3 Typical/Average Household

Materials Used in the Construction of a 2,272-Square-Foot Single-Family Home, 2000
http://buildingsdatabook.eren.doe.gov/?id=view_book_table&TableID=2036&t=xls
See also: NAHB, 2004 Housing Facts, Figures and Trends, Feb. 2004, p. 7.

Average window size Energy Information Administration/Housing Characteristics 1993
Appendix B, Quality of the Data. Pg. 5.
ftp://ftp.eia.doe.gov/pub/consumption/residential/rx93hcf.pdf



Pavement Emissions Factors
MTCO2e/thousand square feet of asphalt 
or concrete pavement 50  (see below)

 
Special Section: Estimating the Embodied Emissions for Pavement 

 
Four recent life cycle assessments of the environmental impacts of roads form the basis for the per unit embodied 
emissions of pavement. Each study is constructed in slightly different ways; however, the aggregate results of the 
reports represent a reasonable estimate of the GHG emissions that are created from the manufacture of paving 
materials, construction related emissions, and maintenance of the pavement over its expected life cycle. 
 
The results of the studies are presented in different units and measures; considerable effort was undertaken to be 
able to compare the results of the studies in a reasonable way. For more details about the below methodology, 
contact matt.kuharic@kingcounty.gov. 
 
The four studies, Meil (2001), Park (2003), Stripple (2001) and Treolar (2001) produced total GHG emissions of 4-34 
MTCO2e per thousand square feet of finished paving (for similar asphalt and concrete based pavements). This 
estimate does not including downstream maintenance and repair of the highway. The average (for all concrete and 
asphalt pavements in the studies, assuming each study gets one data point) is ~17 MTCO2e/thousand square feet. 
 
Three of the studies attempted to thoroughly account for the emissions associated with long term maintenance (40 
years) of the roads. Stripple (2001), Park et al. (2003) and Treolar (2001) report 17, 81, and 68 MTCO2e/thousand 
square feet, respectively, after accounting for maintenance of the roads.  
 
Based on the above discussion, King County makes the conservative estimate that 50 MTCO2e/thousand square 
feet of pavement (over the development’s life cycle) will be used as the embodied emission factor for pavement until 
better estimates can be obtained. This is roughly equivalent to 3,500 MTCO2e per lane mile of road (assuming the 
lane is 13 feet wide). 
 
It is important to note that these studies estimate the embodied emissions for roads. Paving that does not need to 
stand up to the rigors of heavy use (such as parking lots or driveways) would likely use less materials and hence 
have lower embodied emissions. 
 
Sources:  
Meil, J. A Life Cycle Perspective on Concrete and Asphalt Roadways: Embodied Primary Energy and  

Global Warming Potential. 2006. Available: 
http://www.cement.ca/cement.nsf/eee9ec7bbd630126852566c40052107b/6ec79dc8ae03a782852572b90061b9
14/$FILE/ATTK0WE3/athena%20report%20Feb.%202%202007.pdf 

 
Park, K, Hwang, Y., Seo, S., M.ASCE, and Seo, H. , “Quantitative Assessment of Environmental  

Impacts on Life Cycle of Highways,” Journal of Construction Engineering and Management , Vol 129, 
January/February 2003, pp 25-31, (DOI: 10.1061/(ASCE)0733-9364(2003)129:1(25)). 

 
Stripple, H. Life Cycle Assessment of Road. A Pilot Study for Inventory Analysis. Second Revised  

Edition. IVL Swedish Environmental Research Institute Ltd. 2001. Available: 
http://www.ivl.se/rapporter/pdf/B1210E.pdf 

 
Treloar, G., Love, P.E.D., and Crawford, R.H. Hybrid Life-Cycle Inventory for Road Construction and  

Use. Journal of Construction Engineering and Management. P. 43-49. January/February 2004.  

 
Embodied GHG Emissions…………………….Worksheet Background Information 
 
Buildings 
Embodied GHG emissions are emissions that are created through the extraction, 
processing, transportation, construction and disposal of building materials as well as 
emissions created through landscape disturbance (by both soil disturbance and 
changes in above ground biomass). 
 
Estimating embodied GHG emissions is new field of analysis; the estimates are rapidly 
improving and becoming more inclusive of all elements of construction and 
development.  
 
The estimate included in this worksheet is calculated using average values for the main 
construction materials that are used to create a typical family home. In 2004, the 
National Association of Home Builders calculated the average materials that are used 
in a typical 2,272 square foot single-family household. The quantity of materials used is 
then multiplied by the average GHG emissions associated with the life-cycle GHG 
emissions for each material. 
 
This estimate is a rough and conservative estimate; the actual embodied emissions for 
a project are likely to be higher. For example, at this stage, due to a lack of 
comprehensive data, the estimate does not include important factors such as 
landscape disturbance or the emissions associated with the interior components of a 
building (such as furniture). 
 
King County realizes that the calculations for embodied emissions in this worksheet are 
rough. For example, the emissions associated with building 1,000 square feet of a 
residential building will not be the same as 1,000 square feet of a commercial building. 
However, discussions with the construction community indicate that while there are 
significant differences between the different types of structures, this method of 
estimation is reasonable; it will be improved as more data become available. 
 
Additionally, if more specific information about the project is known, King County 
recommends two online embodied emissions calculators that can be used to obtain a 
more tailored estimate for embodied emissions: www.buildcarbonneutral.org and 
www.athenasmi.ca/tools/ecoCalculator/. 
 
Pavement 
Four recent life cycle assessments of the environmental impacts of roads form the 
basis for the per unit embodied emissions of pavement. Each study is constructed in 
slightly different ways; however, the aggregate results of the reports represent a 
reasonable estimate of the GHG emissions that are created from the manufacture of 
paving materials, construction related emissions, and maintenance of the pavement 
over its expected life cycle. For specifics, see the worksheet. 
 



Energy Emissions Worksheet

Type (Residential) or Principal Activity 
(Commercial)

Energy 
consumption per 
building per year 

(million Btu)

Carbon 
Coefficient for 

Buildings
MTCO2e per 

building per year

Floorspace
per Building 

(thousand 
square feet)

MTCE per 
thousand 

square feet per 
year

MTCO2e per 
thousand square 

feet per year

Average 
Building Life 

Span

Lifespan Energy 
Related MTCO2e 

emissions per unit

Lifespan Energy 
Related MTCO2e 

emissions per 
thousand square feet

Single-Family Home.............................. 107.3                 0.108                 11.61                  2.53 4.6                   16.8                       57.9 672                       266                            
Multi-Family Unit in Large Building ....... 41.0                   0.108                 4.44                    0.85 5.2                   19.2                       80.5 357                       422                            
Multi-Family Unit in Small Building ....... 78.1                   0.108                 8.45                    1.39 6.1                   22.2                       80.5 681                       489                            
Mobile Home.......................................... 75.9                   0.108                 8.21                    1.06 7.7                   28.4                       57.9 475                       448                            
Education .............................................. 2,125.0              0.124                 264.2                  25.6                   10.3                 37.8                       62.5 16,526                  646                            
Food Sales ............................................ 1,110.0              0.124                 138.0                  5.6                     24.6                 90.4                       62.5 8,632                    1,541                         
Food Service ......................................... 1,436.0              0.124                 178.5                  5.6                     31.9                 116.9                     62.5 11,168                  1,994                         
Health Care Inpatient ............................ 60,152.0            0.124                 7,479.1               241.4                 31.0                 113.6                     62.5 467,794                1,938                         
Health Care Outpatient ......................... 985.0                 0.124                 122.5                  10.4                   11.8                 43.2                       62.5 7,660                    737                            
Lodging ................................................. 3,578.0              0.124                 444.9                  35.8                   12.4                 45.6                       62.5 27,826                  777                            
Retail (Other Than Mall)........................ 720.0                 0.124                 89.5                    9.7                     9.2                   33.8                       62.5 5,599                    577                            
Office .................................................... 1,376.0              0.124                 171.1                  14.8                   11.6                 42.4                       62.5 10,701                  723                            
Public Assembly ................................... 1,338.0              0.124                 166.4                  14.2                   11.7                 43.0                       62.5 10,405                  733                            
Public Order and Safety ........................ 1,791.0              0.124                 222.7                  15.5                   14.4                 52.7                       62.5 13,928                  899                            
Religious Worship ................................. 440.0                 0.124                 54.7                    10.1                   5.4                   19.9                       62.5 3,422                    339                            
Service .................................................. 501.0                 0.124                 62.3                    6.5                     9.6                   35.1                       62.5 3,896                    599                            
Warehouse and Storage ....................... 764.0                 0.124                 95.0                    16.9                   5.6                   20.6                       62.5 5,942                    352                            
Other ..................................................... 3,600.0              0.124                 447.6                  21.9                   20.4                 74.9                       62.5 27,997                  1,278                         
Vacant ................................................... 294.0                 0.124                 36.6                    14.1                   2.6                   9.5                         62.5 2,286                    162                            

Sources
All data in black text King County, DNRP. Contact: Matt Kuharic, matt.kuharic@kingcounty.gov

Energy consumption for residential 
buildings 2007 Buildings Energy Data Book:  6.1 Quad Definitions and Comparisons (National Average, 2001)

Table 6.1.4: Average Annual Carbon Dioxide Emissions for Various Functions
http://buildingsdatabook.eren.doe.gov/
Data also at: http://www.eia.doe.gov/emeu/recs/recs2001_ce/ce1-4c_housingunits2001.html

Energy consumption for commercial 
buildings EIA, 2003 Commercial Buildings Energy Consumption Survey (National Average, 2003)
and Table C3.  Consumption and Gross Energy Intensity for Sum of Major Fuels for Non-Mall Buildings, 2003
Floorspace per building http://www.eia.doe.gov/emeu/cbecs/cbecs2003/detailed_tables_2003/2003set9/2003excel/c3.xls

Note: Data in plum color is found in both of the above sources (buildings energy data book and commercial buildings energy consumption survey).

Carbon Coefficient for Buildings Buildings Energy Data Book (National average, 2005)
Table 3.1.7. 2005 Carbon Dioxide Emission Coefficients for Buildings (MMTCE per Quadrillion Btu)
http://buildingsdatabook.eere.energy.gov/?id=view_book_table&TableID=2057
Note: Carbon coefficient in the Energy Data book is in MTCE per Quadrillion Btu.
 To convert to MTCO2e per million Btu, this factor was divided by 1000 and multiplied by 44/12.

Residential floorspace per unit 2001 Residential Energy Consumption Survey (National Average, 2001)
Square footage measurements and comparisons
http://www.eia.doe.gov/emeu/recs/sqft-measure.html



average lief span of buildings, 
estimated by replacement time method

Single Family 
Homes

Multi-Family Units 
in Large and 

Small Buildings 

All Residential 
Buildings

New Housing 
Construction, 

2001 1,273,000 329,000 1,602,000

Existing Housing 
Stock, 2001 73,700,000 26,500,000 100,200,000

Replacement 
time: 57.9 80.5 62.5

(national 
average, 2001)

Note: Single family homes calculation is used for mobile homes as a best estimate life span.
Note: At this time, KC staff could find no reliable data for the average life span of commercial buildings. 
Therefore, the average life span of residential buildings is being used until a better approximation can be ascertained.

Sources:

New Housing 
Construction, 

2001 Quarterly Starts and Completions by Purpose and Design - US and Regions (Excel)
http://www.census.gov/const/quarterly_starts_completions_cust.xls
See also: http://www.census.gov/const/www/newresconstindex.html

Existing 
Housing Stock, 

2001 Residential Energy Consumption Survey (RECS) 2001
Tables HC1:Housing Unit Characteristics, Million U.S. Households 2001 
Table HC1-4a. Housing Unit Characteristics by Type of Housing Unit, Million U.S. Households, 2001
Million U.S. Households, 2001
http://www.eia.doe.gov/emeu/recs/recs2001/hc_pdf/housunits/hc1-4a_housingunits2001.pdf



Transportation Emissions Worksheet

Type (Residential) or Principal Activity 
(Commercial)

# people/ unit or 
building

# thousand 
sq feet/ unit 

or building

# people or 
employees/ 

thousand 
square feet

vehicle related 
GHG 

emissions 
(metric tonnes 

CO2e per 
person per 

year)
MTCO2e/ 
year/ unit

MTCO2e/ 
year/ 

thousand 
square 

feet

Average 
Building 

Life Span

Life span 
transportation 
related GHG 

emissions 
(MTCO2e/ 

per unit)

Life span 
transportation 
related GHG 

emissions 
(MTCO2e/ 

thousand sq 
feet)

Single-Family Home................................. 2.8 2.53 1.1 4.9 13.7 5.4 57.9 792 313
Multi-Family Unit in Large Building ........... 1.9 0.85 2.3 4.9 9.5 11.2 80.5 766 904
Multi-Family Unit in Small Building ........... 1.9 1.39 1.4 4.9 9.5 6.8 80.5 766 550
Mobile Home............................................ 2.5 1.06 2.3 4.9 12.2 11.5 57.9 709 668
Education ................................................ 30.0 25.6           1.2 4.9 147.8 5.8 62.5 9247 361
Food Sales .............................................. 5.1 5.6             0.9 4.9 25.2 4.5 62.5 1579 282
Food Service ........................................... 10.2 5.6             1.8 4.9 50.2 9.0 62.5 3141 561
Health Care Inpatient ............................... 455.5 241.4         1.9 4.9 2246.4 9.3 62.5 140506 582
Health Care Outpatient ............................ 19.3 10.4           1.9 4.9 95.0 9.1 62.5 5941 571
Lodging .................................................... 13.6 35.8           0.4 4.9 67.1 1.9 62.5 4194 117
Retail (Other Than Mall)............................ 7.8 9.7             0.8 4.9 38.3 3.9 62.5 2394 247
Office ....................................................... 28.2 14.8           1.9 4.9 139.0 9.4 62.5 8696 588
Public Assembly ...................................... 6.9 14.2           0.5 4.9 34.2 2.4 62.5 2137 150
Public Order and Safety ........................... 18.8 15.5           1.2 4.9 92.7 6.0 62.5 5796 374
Religious Worship .................................... 4.2 10.1           0.4 4.9 20.8 2.1 62.5 1298 129
Service .................................................... 5.6 6.5             0.9 4.9 27.6 4.3 62.5 1729 266
Warehouse and Storage .......................... 9.9 16.9           0.6 4.9 49.0 2.9 62.5 3067 181
Other ....................................................... 18.3 21.9           0.8 4.9 90.0 4.1 62.5 5630 257
Vacant ..................................................... 2.1 14.1           0.2 4.9 10.5 0.7 62.5 657 47

Sources
All data in black text King County, DNRP. Contact: Matt Kuharic, matt.kuharic@kingcounty.gov

# people/ unit Estimating Household Size for Use in Population Estimates (WA state, 2000 average)
Washington State Office of Financial Management
Kimpel, T. and Lowe, T. Research Brief No. 47. August 2007
http://www.ofm.wa.gov/researchbriefs/brief047.pdf
Note: This analysis combines Multi Unit Structures in both large and small units into one category;
the average is used in this case although there is likely a difference

Residential floorspace per unit 2001 Residential Energy Consumption Survey (National Average, 2001)
Square footage measurements and comparisons
http://www.eia.doe.gov/emeu/recs/sqft-measure.html

# employees/thousand square feet Commercial Buildings Energy Consumption Survey commercial energy uses and costs (National Median, 2003)
Table B2  Totals and Medians of Floorspace, Number of Workers, and Hours of Operation for Non-Mall Buildings, 2003
http://www.eia.doe.gov/emeu/cbecs/cbecs2003/detailed_tables_2003/2003set1/2003excel/b2.xls

Note: Data for # employees/thousand square feet is presented by CBECS as square feet/employee. 
   In this analysis employees/thousand square feet is calculated by taking the inverse of the CBECS number and multiplying by 1000.



vehicle related GHG emissions

Estimate calculated as follows (Washington state, 2006)_
56,531,930,000 2006 Annual WA State Vehicle Miles Traveled

Data was daily VMT. Annual VMT was 365*daily VMT.
http://www.wsdot.wa.gov/mapsdata/tdo/annualmileage.htm

6,395,798 2006 WA state population
http://quickfacts.census.gov/qfd/states/53000.html

8839 vehicle miles per person per year
0.0506 gallon gasoline/mile

This is the weighted national average fuel efficiency for all cars and 2 axle, 4 wheel light trucks in 2005. This
includes pickup trucks, vans and SUVs. The 0.051 gallons/mile used here is the inverse of the more commonly
known term “miles/per gallon” (which is 19.75 for these cars and light trucks).
Transportation Energy Data Book. 26th Edition. 2006. Chapter 4: Light Vehicles and Characteristics. Calculations
based on weighted average MPG efficiency of cars and light trucks.
http://cta.ornl.gov/data/tedb26/Edition26_Chapter04.pdf
Note: This report states that in 2005, 92.3% of all highway VMT were driven by the above described vehicles.
http://cta.ornl.gov/data/tedb26/Spreadsheets/Table3_04.xls

24.3 lbs CO2e/gallon gasoline
The CO2 emissions estimates for gasoline and diesel include the extraction, transport, and refinement of petroleum
as well as their combustion.
Life-Cycle CO2 Emissions for Various New Vehicles. RENew Northfield.
Available: http://renewnorthfield.org/wpcontent/uploads/2006/04/CO2%20emissions.pdf
Note: This is a conservative estimate of emissions by fuel consumption because diesel fuel,

2205 with a emissions factor of 26.55 lbs CO2e/gallon was not estimated.
4.93 lbs/metric tonne

vehicle related GHG emissions (metric tonnes CO2e per person per year)
average lief span of buildings, estimated 
by replacement time method See Energy Emissions Worksheet for Calculations

Commercial floorspace per unit EIA, 2003 Commercial Buildings Energy Consumption Survey (National Average, 2003)
Table C3.  Consumption and Gross Energy Intensity for Sum of Major Fuels for Non-Mall Buildings, 2003
http://www.eia.doe.gov/emeu/cbecs/cbecs2003/detailed_tables_2003/2003set9/2003excel/c3.xls
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