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I. WIND AND SHADOW 

Section 4.I, Wind and Shadow, discusses both wind and shadow impacts.  Wind is discussed first, 

followed by a separate discussion of shadow that begins on p. 4.I.69.  

WIND 

The Wind subsection describes the Proposed Project’s impacts on ground-level wind currents at 

various locations on the project site and in the vicinity.  The Environmental Setting discussion 

includes a general description of the wind environment in San Francisco and a discussion of 

regulations related to the review of wind impacts from proposed development projects.  The 

Impacts discussion describes significance criteria for determining if wind impacts are significant 

under CEQA; existing wind conditions on the project site; the wind impacts of the Proposed 

Project and cumulative development projects; and mitigation and improvement measures.  The 

discussion of wind impacts in this subsection is supported by a pedestrian wind study prepared by 

an independent consultant.1 

Because the project site area is changing rapidly, and there are known development and 

infrastructure projects currently underway, a baseline other than existing conditions is appropriate 

for the analyses presented in this subsection.  The baseline includes projects that were under 

construction at the time the Notice of Preparation (NOP) was published or that have been 

approved and funded and would be either under construction or completed by the time the 

Proposed Project is under construction.  See “Approach to Baseline Setting” in Section 4.A, 

Introduction to Chapter 4, pp. 4.A.5-4.A.13, and “Approach to Analysis” in this Wind subsection, 

pp. 4.I.7-4.I.9.  

ENVIRONMENTAL SETTING 

EXISTING CLIMATE AND WIND CONDITIONS 

The difference in atmospheric pressure between two points on the earth causes air masses to 

move from the area of higher pressure to the area of lower pressure.  This movement of air 

masses results in wind currents.  In San Francisco, wind direction is most variable during the 

winter, when strong southerly winds, which are frequent during the approach of a winter storm, 

occur.  Average wind speeds are highest during the summer and lowest during the winter.  

                                                      
1 Rowan Williams Davies & Irwin, Inc. (RWDI), Pier 70 Mixed Use District Project EIR; Final Report: 

Pedestrian Wind Study, Wind Tunnel Tests, dated July 18, 2016 (hereinafter referred to as “Pedestrian 
Wind Study”).   
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Typically, regardless of season, the highest wind speeds occur around the mid-afternoon through 

early evening hours, and the lowest wind speeds occur around the early morning hours. 

As winds move over the land, they encounter surface roughness and take on differing 

characteristics due to differing topography, vegetation, and structures that all act to slow the wind 

at ground level and to create turbulence.  However, when winds reach large areas of smooth, flat 

surfaces, such as open land or the waters of San Francisco Bay, the speed of the wind near that 

smooth surface will increase, and the level of turbulence in the wind will decrease.   

The following descriptions of San Francisco Bay Area (Bay Area) climate and wind, topography 

and winds, and wind flows, which both paraphrase and directly quote from the Bay Area Air 

Quality Management District’s (BAAQMD’s) Climate, Physiography, and Air Pollution 

Potential – Bay Area and Its Subregions,2 explain why and how those winds at the project site 

differ from those winds that occur in downtown San Francisco. 

Bay Area Climate and Wind 

During the summer, the California coastal climate is dominated by the Pacific High, a semi-

permanent high-pressure cell over the northeastern Pacific Ocean.  This high, together with a 

thermal low over the Sonoran-Mojave Desert, causes northwest airflow along the coast and 

onshore winds over the Bay Area during much of the summer.  Marine air approaching the coast, 

already cool from travelling over the ocean, is further cooled as it crosses the very cold ocean 

waters that lie near the coast.  This cold, dense marine layer of air is the major source of the 

stronger local summer winds in the Bay Area.  During the winter, the Pacific High weakens and 

shifts southward, and winter storms become frequent, with occasional strong winds as storm 

fronts pass through the region.  During winter rainy periods, winds are often moderate.  When the 

Pacific High becomes dominant during the winter, temperature inversions3 become strong and 

often are surface-based; winds are light. 

The Bay Area experiences stable atmospheric conditions.  The inversion layer is typically about 

1,500 feet above sea level and is usually created by subsidence, the heating of downward-moving 

air in the Pacific High.  The marine inversion often moves lower in the afternoon during the 

summer.  In July and August, it is frequently at 500 to 1,000 feet in the afternoon, but at 1,000 to 

1,500 feet in the morning. 

                                                      
2 BAAQMD, Climate, Physiography, and Air Pollution Potential - Bay Area and Its Subregions.  

Available at http://hank.baaqmd.gov/dst/papers/bay_area_climate.pdf.  Accessed November 21, 2015. 
3 A temperature inversion occurs in the atmosphere when a layer of air is warmer than the layer of air that 

lies below it.  Under normal atmospheric conditions, the air is heated from the ground up and the 
temperature of air decreases regularly as altitude increases. 
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Bay Area Topography and Wind 

Bay Area terrain is complex.  In the Bay Area, the northwest-southeast trending Coast Range 

(hills) is divided into western and eastern ranges, with San Francisco Bay between them.  The 

Bay Area contains sea-level passes, or gaps, through the Coast Range.  The Golden Gate is the 

sea-level gap in the western range and the Carquinez Strait is the sea-level gap in the eastern 

range.  These two sea-level gaps allow air to flow relatively freely between the coast and the 

Central Valley, generally following a path over the intervening San Francisco Bay and low lands 

that lie between the two gaps. 

Ridges at elevations of 1,500 feet and higher in the eastern and western ranges of the Coast Range 

are high enough to distort surface wind flows through the Bay Area.  The distortion is greatest 

when low-level inversions are present and the surface air flows independently from the air above 

the inversion.  This is very common during the summer, when the surface air mass of the marine 

layer turns into the sea breeze. 

San Francisco is located at a low-lying gap within the Coast Range, with the Marin peninsula 

northward from the Golden Gate, and the Santa Cruz range southward from around Pacifica.  The 

marine layer can easily pass over much of low-lying San Francisco, as well as through the Golden 

Gate, resulting in high winds on the San Francisco Bay and in San Francisco.   

Project Site Wind Conditions 

The eastern portion of San Francisco experiences the predominant wind pattern effects described 

above.  United States Weather Bureau meteorological data that are representative of downtown 

and eastern San Francisco were gathered at the old San Francisco Federal Building at 50 United 

Nations Plaza (at a height of 132 feet) during the six-year period of 1945 to 1950.  These data 

describe the speed, direction, and frequency of occurrence of winds, and were used in the 

Pedestrian Wind Study.  These meteorological data, along with data from the BAAQMD, show 

that winds from the northwest, west-northwest, west, and west-southwest (NW, WNW, W, 

WSW, respectively) are the most prevalent. 

Sites adjacent to San Francisco Bay, such as the 28-Acre Site, are susceptible to strong winds 

throughout both the day and year.  Over San Francisco Bay, there is no intervening topography to 

slow down the wind. 

BUILDINGS AND WIND SPEED 

The direction and speed of wind currents can be altered by natural features of the land or by 

buildings and structures.  Flat, open ground without buildings or trees allows wind to proceed 
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unobstructed.  The existing project area has large expanses of asphalt that create this unobstructed 

condition. 

Groups of buildings clustered together tend to act as obstacles that reduce wind speeds; the 

heights, massing, and orientations or profiles of the buildings are some of the factors that can 

affect wind speeds. 

When a building is in the open or much taller than those around it, rather than a similar height, it 

can intercept and redirect winds downward that might otherwise flow overhead.  The winds can 

be directed down the vertical face of the building to ground level, and these redirected winds can 

be relatively strong and relatively turbulent. 

The massing of a building can affect wind speeds.  In general, slab-shaped buildings have the 

greatest potential to accelerate ground-level winds, while buildings that have setbacks, unusual 

shapes or are more geometrically complex often result in lower ground-level wind speeds.  

However, irregular shapes may also increase wind speeds in particular areas, depending on the 

circumstance. 

The orientation or profile of a building is another factor that can affect wind speeds.  When the 

wide face of a building, as opposed to its narrow face, is oriented perpendicular to the prevailing 

wind direction, the building has more surface area to intercept and redirect winds down to ground 

level, increasing the probability of strong and turbulent winds at ground level. 

Another aspect is whether buildings of similar heights are together or a few buildings stand much 

taller than the rest.  Clustered buildings in a downtown area can improve wind conditions at street 

level, while taller buildings can cause wind problems for pedestrians.  The condition that will 

prevail depends upon the details of the situation.  The existing project site is characterized by 

large open areas interspersed with relatively low-rise buildings.  These characteristics do not 

provide shelter from wind.   

WIND SPEED AND PEDESTRIAN COMFORT 

The comfort of pedestrians varies under different conditions of sun exposure, temperature, 

clothing, and wind speed.  Winds up to 4 miles per hour (mph) have no noticeable effect on 

pedestrian comfort.  With winds from 4 to 8 mph, wind is felt on the face.  Winds from 8 to 13 

mph will disturb hair, cause clothing to flap, and extend a light flag mounted on a pole.  Winds 

from 13 to 19 mph will raise loose paper, dust, and dry soil, and will disarrange hair.  With winds 

from 19 to 26 mph, the force of the wind will be felt on the body.  With 26- to 34-mph winds, 

umbrellas are used with difficulty, hair is blown straight, walking steadily is difficult, and wind 
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noise is unpleasant.  Winds over 34 mph increase difficulty with balance, and gusts can be 

hazardous and can blow people over. 

REGULATORY FRAMEWORK 

In order to provide a safe and comfortable wind environment for people in San Francisco, the 

City has established comfort and hazard criteria for use in evaluating the wind effects of proposed 

buildings.  Section 148 of the Planning Code, “Reduction of Ground-level Wind Currents in C-3 

Districts,” specifically outlines these criteria for the Downtown Commercial (C-3) Districts.  

Additional Planning Code sections apply the same criteria to the Rincon Hill, Van Ness Avenue, 

and South of Market areas.  As explained below, under Section 148, new buildings and additions 

within specific areas of San Francisco may not cause wind speeds that meet or exceed this hazard 

criterion, i.e., such projects will not be approved.   

Although the requirements and criteria of Section 148 do not apply to the project site, the wind 

hazard criterion that is defined in Section 148 is used by the Planning Department as a 

significance threshold in the CEQA environmental review process to assess the environmental 

impact of projects throughout San Francisco and is therefore the basis of the analysis in this 

Environmental Impact Report (EIR).  Planning Code Section 148 criteria are based on pedestrian-

level wind speeds that include the effects of wind turbulence; these are referred to as “equivalent 

wind speeds,” defined in the Planning Code as “an hourly mean wind speed adjusted to 

incorporate the effects of gustiness or turbulence on pedestrians.” 

Section 148 establishes equivalent wind speeds of 7 mph as the comfort criterion for public 

seating areas and 11 mph as the comfort criterion for areas of substantial pedestrian use, and 

states that new buildings and additions to buildings may not cause ground-level winds to exceed 

these levels more than 10 percent of the time year round between 7:00 a.m. and 6:00 p.m.  

Section 148 also establishes a hazard criterion, a 26 mph equivalent wind speed for a single full 

hour of the year. 

Although Section 148 does not apply to the project site or to the Proposed Project, this EIR’s 

impact analysis significance threshold is based on the hazard criterion defined in Section 148.  

The measured equivalent wind speeds that were exceeded 10 percent of the time year round 

between 7:00 a.m. and 6:00 p.m. are provided here for informational purposes;4 this information 

relates to the Section 148 pedestrian comfort criteria and is commonly reported in San Francisco 

                                                      
4 The typical procedure for wind tunnel testing of locations subject to Section 148 relies on wind data 

collected from the United States Weather Bureau weather station atop the Federal Building at 50 United 
Nations Plaza during the six-year period of 1945 to 1950.  Wind data from 7:00 a.m. to 6:00 p.m. are 
used, because this time period represents peak pedestrian activity in a downtown setting.   
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EIRs; however, the Section 148 comfort criteria are not used to evaluate the significance of wind 

impacts in this EIR. 

The pedestrian comfort criteria and comparisons of wind speeds to those criteria provide 

information about the usability of the project site.  This helps inform planners and designers about 

open spaces, sidewalks, and bike paths. 

The Section 148 comfort criteria are based on wind speeds measured and averaged over 1 minute, 

the same averaging time as the weather bureau wind data.  In contrast, the hazard criterion is 

defined by a wind speed that is measured and averaged over 1 hour; when stated on the same 

time-basis as the comfort criteria wind speeds, the hazard criterion wind speed (26 mph for a full 

hour) is a 1-minute average wind speed of 36 mph.5,6  

According to Section 148, if wind testing of proposed buildings is necessary, it shall be 

performed according to test protocols agreed to by the Planning Department.7  The protocols 

include, among other things, defining the extent and content of the wind test model, the elements 

to be included in each wind test scenario, the test point locations, and the use of the wind speed 

profiles that apply to the test site, so that the scaling of the wind tunnel test results will be correct. 

IMPACTS AND MITIGATION MEASURES 

SIGNIFICANCE THRESHOLDS 

The proposed project would have a significant impact related to wind, if it would: 

 Alter wind in a manner that substantially affects public areas. 

To assess whether a project would result in a significant impact under this criterion, the City uses 

the Planning Code’s hazard criterion; that is, it determines whether a project would cause 

equivalent wind speeds to reach or exceed the wind hazard level of 26 mph for a single hour of 

                                                      
5 Arens, E; Ballanti, D; Bennett, C.; Guldman, S.; White, B., “Developing the San Francisco Wind 

Ordinance and its Guidelines for Compliance” (hereinafter referred to as “Developing the San Francisco 
Wind Ordinance”), Building and Environment, Vol. 24, No. 4, pp. 297-303, 1989.  Available at 
http://escholarship.org/uc/item/2pd6f6kb.  Accessed November 15, 2015.  

6 The wind hazard criterion is derived from the 26 mph hourly average wind speed that would generate a 
3-second gust of wind at 20 meters per second, a commonly used guideline for wind safety.  Because the 
original Federal Building wind data were collected at 1-minute averages (i.e., a measurement of 
sustained wind speed for 1 minute, collected once per hour), the 26 mph hourly average is converted to a 
1-minute average of 36 mph, which is used to determine compliance with the 26 mph 1-hour hazard 
criterion in the Planning Code.  (Arens, E. et al., “Developing the San Francisco Wind Ordinance,” 
Building and Environment, Vol. 24, No. 4, pp. 297-303, 1989.) 

7 Section 148(c).  Procedures and Methodologies for implementing this section shall be specified by the 
Office of Environmental Review of the Department of City Planning.  (Added by Ord. 414-85, App.  
9/17/85; amended by Ord. 188-15, File No. 150871, App. 11/4/2015, Eff. 12/4/2015.) 9/17/85)  
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the year.  (As explained above under Regulatory Framework, pp. 4.I.5-4.I.6, the 26 mph on an 

hourly averaged basis is equivalent to 36 mph on a minute-averaged basis.  The tables on 

pp. 4.I.17-4.I.36 provide wind speeds compared to 36 mph.)  If a project would cause a wind 

hazard or add to an existing wind hazard in a public area, it may result in a significant impact 

under CEQA, because the project would result in hazardous wind conditions for pedestrians.  

However, a new wind hazard location is not necessarily a significant impact, depending on 

whether it is offset by eliminating an existing hazard elsewhere.  The City requires mitigation 

measures to avoid the new wind hazard or the increase in wind hazards. 

The Section 148 comfort criteria are not CEQA significance criteria.  The comfort criteria are 

discussed for informational purposes only.  The Section 148 comfort criteria are used in this EIR 

to help inform decision-makers and the public about the comfort, usability and suitability of the 

proposed open spaces for various uses from a wind perspective. 

Note that, in addition to being applicable to specific areas, as identified above, Section 148 

criteria normally apply to public areas that are open and accessible to the public, such as 

sidewalks, streets, as well as public parks and open spaces.  Section 148 criteria are not applied to 

private open spaces, service areas, and non-public areas on project sites. 

APPROACH TO ANALYSIS 

The wind impact analysis relies upon wind tunnel testing using the Planning Department’s 

standard methodology.  The wind tunnel test of the Proposed Project was conducted using a 1:400 

(1 inch = 33 feet) scale model of the Proposed Project and surrounding buildings within a 

1,600-foot radius from a point approximately 400 feet to the west of the center of the project site.8  

The wind study area extends a little past 19th Street, to the north.  To the west, the wind study area 

includes Illinois, Third, and farther, past Tennessee streets.  To the south, it extends almost to 

Humboldt Street, which is perpendicular to Illinois Street, and which goes east into the former 

Potrero Power Plant. 

The scale model, which was equipped with permanently mounted wind speed sensors, was placed 

inside an atmospheric boundary layer wind tunnel.  Proposed changes in grade were not modeled 

because the changes were deemed insufficient to affect pedestrian-level wind speeds.9  Building 

                                                      
8 “This study area is typical of a wind study, as it includes all buildings that would impact the proposed 

site.”  Pedestrian Wind Study, p. 2.  In other words, the dimensions of the physical model are sufficiently 
wide (diameter of the turntable) to include all buildings that would affect winds at the project site. 

9 The area around Building 12 was modeled as flat; therefore, effectively Grading Option 3, where the 
grade matches surrounding grades.  If Grading Option 1 were implemented, the abrupt change in 
elevation of approximately 4 feet could cause small localized zones of lower wind speeds; this would not 
be a substantial effect.  
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massing extending upward to the proposed Height Limits Plan was modeled (further details 

below); actual architectural designs might give different results in the wind tunnel. 

Using four wind directions (NW, WNW, W, WSW), wind tunnel tests were then conducted for 

the project site and vicinity using the following six different configurations:10 

 Baseline Conditions Configuration:  All existing buildings on the project site,11 and 
existing and baseline buildings in the surroundings within a 1,600-foot radius of a point 
approximately 400 feet to the west of the center of project site;12 

 Maximum Residential Scenario Configuration:  All existing and baseline buildings in the 
surroundings, on-site rehabilitated buildings to be retained, the maximum heights under 
the proposed Maximum Heights Plan, and massing of a representative residential 
building typology on each parcel in the Maximum Residential Scenario;  

 Maximum Commercial Scenario Configuration:  All existing and baseline buildings in 
the surroundings, on-site rehabilitated buildings to be retained, the maximum heights 
under the proposed Maximum Heights Plan,13 and maximum massing on each parcel in 
the Maximum Commercial Scenario;  

 Maximum Commercial Scenario: Pedestrian Passageway Option Configuration:  The 
same as the Maximum Commercial Scenario Configuration, but with the passageways in 
the southern portion of the project site configured per the Pedestrian Passageway 
Option.14 

 Maximum Residential Scenario plus Cumulative Configuration:15  The same as the 
Maximum Residential Scenario Configuration, plus anticipated cumulative development 
near the project site; and 

                                                      
10 Pedestrian Wind Study, p. 1 (portions quoted). 
11 “Existing buildings” excludes temporary structures, such as: (a) the storage facility’s trailer at the 

southeast corner of the site and the storage lockers or containers, and (b) the small and large sheds at the 
Hoedown Yard (some are open-ended).  None of these temporary structures are taller than one story. 

12 The following baseline projects are within the wind tunnel study area: 2235 Third Street, 20th Street 
Historic Core, 851 Tennessee Street, 616 20th Street, and 1201-1225 Tennessee Street.  As discussed in 
the “Approach to Baseline Setting” discussion in Section 4.A, Introduction to Chapter 4, pp. 4.A.5-
4.A.12, baseline buildings include projects that were under construction as of the date of the NOP or 
approved and reasonably likely to be completed and occupied when the Proposed Project is expected to 
be implemented.   

13 Other wind tunnel modeling details are as follows: The wind tunnel model appropriately used maximum 
heights under the Pier 70 Maximum Heights Plan; this did not include potential rooftop mechanical 
equipment (allowed up to 16 feet above the building height).  The grade around Building 12 was 
modeled as the same as surrounding new construction (Option 3).  The proposed, new, off-site 20th 
Street pump station west of Building 6 was not included in the model because at approximately 10 feet 
in height, it would not have a material effect on pedestrian-level wind speeds. 

14 See “Mid-Block Passages,” in Chapter 2, Project Description, pp. 2.42-2.44. 
15 Figure 1a through Figure 1f in the Pedestrian Wind Study show photographs of the physical model used 

in the wind tunnel test for the configurations studied.  See Pedestrian Wind Study, PDF pp. 40 through 
45.  Image 1 and the table on p. 4 of the Pedestrian Wind Study show the cumulative projects analyzed. 
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 Maximum Commercial Scenario plus Cumulative Configuration:  The same as the 
Maximum Commercial Scenario Configuration, plus anticipated cumulative development 
near the project site. 

The eight cumulative projects near enough to the site to affect pedestrian-level winds and 

therefore within the diameter of the physical model evaluated in the wind tunnel are 2177 Third 

Street, 777 Tennessee Street, 815 – 825 Tennessee Street, 2230 Third Street, 888 Tennessee 

Street, 2290 Third Street, 901 Tennessee Street, and 2420 Third Street.16 

The physical model had 248 wind speed sensors (also known as wind sensor test points) to 

measure mean and gust wind speeds at an equivalent full-scale height of approximately 5 feet 

above ground.  Six of these measurement locations were on the roofs of proposed parking 

structures, and consequently are not applicable to the Baseline Configuration (test point locations 

141, 142, 143, 165, 166, and 167).  Twelve of the measurement locations were covered by 

existing buildings that are planned for demolition (test point locations 121-123, 182, 192, 193, 

205-207, 217-219).  Therefore, the Baseline Conditions Configuration has 18 fewer wind sensor 

test points than the other configurations.   

The wind tunnel analysis relies on wind data collected from the United States Weather Bureau 

weather station atop the Federal Building at 50 United Nations Plaza during the six-year period of 

1945 to 1950.  Wind data from 7:00 a.m. to 6:00 p.m. are used, because this time period 

represents peak pedestrian activity in a downtown setting.  

Section 148 establishes equivalent wind speeds of 7 mph as the comfort criterion for public 

seating areas.  While public open space areas have been designated, the exact locations of public 

seating and other features within those open spaces are not known.  The proposed Pier 70 SUD 

Design for Development  provides concepts and approximate hypothetical site plans, but these 

concepts and site plans are to be further developed.  The Pedestrian Wind Study uses the 11-mph 

comfort criterion, because the public seating locations are subject to change.  Table 4.I.1: Wind 

Comfort Analysis (Criteria Speed = 11 mph) and Table 4.I.2: Wind Hazard Analysis (Criteria 

Speed = 36 mph), pp. 4.I.17-4.I.26 and pp. 4.I.27-4.I.36, respectively, present the Pedestrian 

Wind Study results. 

                                                      
16 See Pedestrian Wind Study, pp. 40-45.  Figure 1a through Figure 1f in the Pedestrian Wind Study show 

photographs of the physical model used in the wind tunnel analysis as modified for the above scenarios.  
Image 1 and the table on p. 4 of the Pedestrian Wind Study show the cumulative projects analyzed. 
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PROJECT FEATURES 

Building Locations and Maximum Building Heights  

The proposed Pier 70 SUD would include amendments to the General Plan and Planning Code 

that would establish the height and bulk district on the project site.  The existing height and bulk 

district on the 28-Acre Site is 40-X; the proposed amendments to the General Plan and Planning 

Code would include an amendment to change the existing 40-X Height and Bulk District to 90-X, 

except for a 100-foot-wide portion adjacent to the shoreline, which would remain at 40-X.  (See 

Figure 2.13: Proposed Height Limits Plan, in Chapter 2, Project Description, p. 2.40.)  Maximum 

building heights would be generally 50, 65, 70, and 90 feet, depending on location.  Buildings up 

to 90 feet in height could generally be constructed along the southern and northern perimeters.  At 

the center and eastern portions of the site, new buildings would be limited to heights between 50 

to 70 feet.   

The existing height and bulk districts on the Illinois Parcels are 65-X along the western end of the 

project site, and 40-X within the eastern portion of the Hoedown Yard.  The proposed 

amendments to the General Plan and Planning Code would include an amendment to change the 

existing 40-X Height and Bulk District to 65-X.  Proposed building locations on the 20th/Illinois 

portion of the site would front Illinois Street and the new 21st Street.  Proposed development on 

the Hoedown Yard would front Illinois Street and the southern property line adjacent to 

22nd Street.   

Buildings 2 and 12, in the central portion of the 28-Acre Site, would be retained at their existing 

heights of approximately 80 feet and 60 feet, respectively.  Existing Building 21, which is about 

45 feet tall, would be moved about 75 feet southeast from its current location to a new site just 

north of the proposed Slipways Commons open space.  Relocated Building 21 would be framed 

by new 90-foot-tall, 65-foot-tall, and 50-foot-tall buildings to the west, north, and east, 

respectively.   

Proposed Open Space Plan  

The Proposed Project would construct 9 acres of publicly owned open space.  (See Figure 2.15: 

Proposed Open Space Plan, in Chapter 2, Project Description, p. 2.15.)  Open spaces included as 

part of the Proposed Project under both the Maximum Residential and Maximum Commercial 

scenarios would be the Waterfront Terrace, Waterfront Promenade, Slipways Commons, 

Building 12 Market Plaza and Market Square, Irish Hill Playground, and 20th Street Plaza.  If 

parking is developed on Parcels C1 and/or C2, public open space would be built on the building 

rooftops.   
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These open spaces are described below; they are not yet fully programmed.  The conceptual ideas 

for activities and improvements at these locations are summarized below, under “Public Open 

Spaces within the Project Site,” p. 4.I.47, and further elaborated under “Project Features,” 

p. 4.I.75, and “Proposed Open Space Plan” in the Shadows subsection of this EIR section, 

p. 4.I.76. 

Pedestrian Passageway Option 

A Maximum Residential Scenario and a Maximum Commercial Scenario are evaluated in this 

EIR.  The approximate location of pedestrian and service passageways is shown in Figure 2.14: 

Mid-Block Passageway Locations, in Chapter 2, Project Description, p. 2.43.  Since design 

details for these pedestrian building connectors between Parcels HDY1 and HDY2, Parcels F and 

G, and Parcels H1 and H2 these passageways are not decided, the wind tunnel study evaluates 

three different pedestrian passageways options in order to fully analyze wind conditions along the 

southern parcels.  Under the Maximum Residential Scenario, the building connectors would be 

40 feet wide and fully open to the sky.  Under the Maximum Commercial Scenario, building 

connectors would also be 40 feet wide and allow for exposure to the sky in accordance with the 

Pier 70 SUD Design for Development setback requirements.  Under the Pedestrian Passageway 

Option, the mid-block passageway remains 40 feet wide.  An above-ground building connection 

would be allowed and would be required to have at least 60 percent of the overhead area exposed 

directly to the sky.  A comparison of the pedestrian passageway options is shown in Figure 4.I.1: 

Pedestrian Passageway Connector Options along Southern Parcels. 

WIND TUNNEL TEST RESULTS 

Wind tunnel testing was conducted for the Proposed Project.  Tests were performed for the 

baseline condition and for the Proposed Project at full build-out.  Figure 4.I.2: Pedestrian Wind 

Comfort and Hazard Conditions – Baseline Conditions, p. 4.I.15, shows the wind tunnel test 

points for the baseline conditions.  Table 4.I.1: Wind Comfort Analysis (Criteria Speed = 

11 mph) presents the analysis results for the measured equivalent wind speeds that were exceeded 

10 percent of the time for each test location and test scenario and the percentage of time that the 

wind speed would exceed the pedestrian comfort criterion.17  Table 4.I.2: Wind Hazard Analysis 

(Criteria Speed = 36 mph) presents the wind hazard analysis results, the equivalent wind speed, 

and the number of hours per year that the hazard criterion would be exceeded for each test 

location and test scenario.  This analysis compares baseline wind conditions and conditions with 

the Proposed Project at full build-out, based on the measured winds at the test point locations.  

For the wind tunnel test, the physical model was based on maximum heights under the Pier 70 

                                                      
17 Although neither the Section 148 pedestrian comfort criterion nor the seating comfort criterion is used as 

a CEQA significance threshold, the analysis and discussion of the comfort criterion provides a basis for 
evaluating the comfort and usability of pedestrian areas and open spaces. 
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Height Limits Plan and a representative residential building typology for the Maximum 

Residential Scenario.  The physical model for the Maximum Commercial Scenario and Pedestrian 

Passageway Option were based on maximum heights under the Pier 70 Heights Plan and 

maximum commercial massing.  For the 28-Acre Site, maximum building heights would be 

generally 50, 65, 70, and 90 feet, depending on location.  Buildings up to 90 feet in height could 

generally be constructed along the southern and northern perimeters.  At the center and eastern 

portions of the site, new buildings would be limited to heights between 50 to 70 feet. The 

maximum building heights on the Illinois Parcels would be 65 feet.  See Figure 2.13:  Proposed 

Height Limits Plan on p. 2.40.   
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Table 4.I.1: Wind Comfort Analysis (Criteria Speed = 11 mph) 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

1 14 21 e 14 23 0 e 13 20 -1 e 11 10 -3  14 21 0 e 14 22 0 e  

2 14 24 e 15 26 1 e 14 22 0 e 11 10 -3  14 22 0 e 15 26 1 e  

3 10 6  10 4 0  12 17 2 e 10 5 0  12 15 2 e 10 6 0   

4 12 18 e 13 19 1 e 15 26 3 e 12 15 0 e 15 25 3 e 13 19 1 e  

5 13 20 e 13 19 0 e 18 40 5 e 14 22 1 e 18 40 5 e 13 20 0 e  

6 12 15 e 12 17 0 e 12 12 0 e 11 10 -1  13 19 1 e 12 17 0 e  

7 16 32 e 16 31 0 e 13 18 -3 e 16 32 0 e 13 18 -3 e 16 32 0 e  

8 16 29 e 16 30 0 e 14 22 -2 e 16 29 0 e 14 22 -2 e 16 31 0 e  

9 14 24 e 14 24 0 e 11 10 -3  13 21 -1 e 11 10 -3  14 25 0 e  

10 16 33 e 16 33 0 e 13 21 -3 e 16 31 0 e 14 22 -2 e 16 33 0 e  

11 13 21 e 13 21 0 e 13 18 0 e 13 21 0 e 13 19 0 e 13 21 0 e  

12 13 18 e 13 18 0 e 11 10 -2  12 17 -1 e 12 14 -1 e 13 19 0 e  

13 13 19 e 13 17 0 e 13 21 0 e 13 19 0 e 14 22 1 e 13 20 0 e  

14 8 1  8 1 0  9 2 1  8 2 0  9 2 1  8 1 0   

15 13 18 e 13 18 0 e 12 15 -1 e 13 18 0 e 12 16 -1 e 13 18 0 e  

16 8 1  8 2 0  8 1 0  9 2 1  8 1 0  8 2 0   

17 12 12 e 12 13 0 e 12 12 0 e 12 13 0 e 12 13 0 e 11 10 -1   

18 10 7  10 6 0  10 6 0  10 5 0  10 7 0  10 6 0   

19 11 10  11 10 0  11 10 0  11 10 0  11 10 0  11 10 0   

20 12 18 e 12 18 0 e 13 19 1 e 13 18 1 e 13 20 1 e 13 19 1 e  

21 9 4  10 4 1  9 4 0  9 4 0  10 5 1  9 4 0   

22 12 16 e 12 14 0 e 12 13 0 e 12 13 0 e 12 16 0 e 12 15 0 e  

23 17 34 e 16 32 -1 e 16 32 -1 e 16 32 -1 e 16 34 -1 e 16 33 -1 e  

24 13 18 e 12 17 -1 e 12 18 -1 e 12 17 -1 e 13 19 0 e 12 17 -1 e  

25 10 6  10 5 0  10 4 0  10 4 0  10 4 0  9 4 -1   
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

26 8 3  8 3 0  8 3 0  8 3 0  8 3 0  9 4 1   

27 14 19 e 15 22 1 e 15 25 1 e 15 25 1 e 15 26 1 e 16 27 2 e  

28 6 0  9 3 3  8 3 2  9 3 3  9 5 3  9 4 3   

29 6 0  10 5 4  10 5 4  10 4 4  10 5 4  10 5 4   

30 6 0  9 5 3  9 4 3  9 4 3  10 5 4  10 5 4   

31 6 0  8 2 2  8 2 2  8 2 2  8 2 2  8 2 2   

32 8 1  8 1 0  8 2 0  8 2 0  8 2 0  8 2 0   

33 16 28 e 15 27 -1 e 10 8 -6  15 25 -1 e 10 7 -6  16 29 0 e  

34 16 29 e 14 21 -2 e 12 13 -4 e 14 20 -2 e 12 14 -4 e 15 23 -1 e  

35 9 3  9 3 0  9 2 0  9 2 0  9 3 0  9 2 0   

36 9 4  9 4 0  10 4 1  9 4 0  9 4 0  9 4 0   

37 7 1  8 2 1  8 2 1  8 2 1  8 2 1  8 2 1   

38 18 40 e 19 43 1 e 13 15 -5 e 15 26 -3 e 12 13 -6 e 15 26 -3 e  

39 10 6  9 5 -1  9 4 -1  9 4 -1  9 4 -1  10 5 0   

40 11 10  10 7 -1  9 5 -2  10 7 -1  9 5 -2  10 7 -1   

41 13 16 e 12 15 -1 e 11 10 -2  13 15 0 e 11 10 -2  13 15 0 e  

42 11 10  12 13 1 e 12 15 1 e 11 10 0  12 14 1 e 12 12 1 e  

43 10 7  10 6 0  10 5 0  10 6 0  9 5 -1  10 6 0   

44 12 12 e 11 10 -1  10 6 -2  11 10 -1  9 4 -3  11 10 -1   

45 13 18 e 12 17 -1 e 12 15 -1 e 12 16 -1 e 12 15 -1 e 12 17 -1 e  

46 14 20 e 13 17 -1 e 13 17 -1 e 13 16 -1 e 13 18 -1 e 13 16 -1 e  

47 10 6  9 3 -1  9 4 -1  9 4 -1  9 4 -1  9 3 -1   

48 14 22 e 13 19 -1 e 13 16 -1 e 13 19 -1 e 13 16 -1 e 13 18 -1 e  

49 14 21 e 13 17 -1 e 13 16 -1 e 13 17 -1 e 13 16 -1 e 13 17 -1 e  

50 9 6  9 4 0  9 4 0  9 5 0  9 4 0  9 5 0   

51 12 13 e 11 10 -1  11 10 -1  11 10 -1  11 10 -1  11 10 -1   

52 19 45 e 18 41 -1 e 18 37 -1 e 18 40 -1 e 18 38 -1 e 18 40 -1 e  
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

53 11 10  9 3 -2  9 5 -2  9 4 -2  9 4 -2  9 4 -2   

54 20 48 e 16 30 -4 e 18 41 -2 e 21 51 1 e 19 44 -1 e 18 41 -2 e  

55 13 14 e 11 10 -2  11 10 -2  11 10 -2  11 10 -2  11 10 -2   

56 17 36 e 17 38 0 e 18 39 1 e 18 38 1 e 17 36 0 e 18 38 1 e  

57 12 15 e 10 5 -2  10 5 -2  10 5 -2  10 5 -2  10 6 -2   

58 14 24 e 14 24 0 e 14 24 0 e 14 24 0 e 14 23 0 e 14 24 0 e  

59 8 2  7 0 -1  7 0 -1  7 0 -1  6 0 -2  7 0 -1   

60 11 10  12 14 1 e 12 14 1 e 12 14 1 e 12 13 1 e 12 13 1 e  

61 12 14 e 11 10 -1  11 10 -1  11 10 -1  11 10 -1  11 10 -1   

62 15 28 e 14 24 -1 e 15 26 0 e 15 25 0 e 14 25 -1 e 15 25 0 e  

63 15 27 e 14 21 -1 e 14 22 -1 e 14 22 -1 e 13 21 -2 e 14 23 -1 e  

64 15 23 e 15 24 0 e 15 25 0 e 15 24 0 e 15 24 0 e 15 25 0 e  

65 15 28 e 16 29 1 e 16 29 1 e 16 30 1 e 16 29 1 e 16 29 1 e  

66 15 26 e 15 27 0 e 15 27 0 e 15 27 0 e 15 26 0 e 15 27 0 e  

67 15 28 e 16 29 1 e 16 30 1 e 16 29 1 e 16 28 1 e 16 29 1 e  

68 9 4  9 3 0  9 4 0  9 4 0  9 3 0  9 4 0   

69 8 2  8 3 0  9 3 1  8 3 0  9 3 1  9 3 1   

70 11 10  12 12 1 e 12 11 1 e 12 12 1 e 12 11 1 e 12 12 1 e Waterfront Terrace 

71 18 42 e 19 44 1 e 19 45 1 e 19 45 1 e 18 43 0 e 18 43 0 e Waterfront Terrace 

72 14 26 e 14 18 0 e 14 18 0 e 13 17 -1 e 14 18 0 e 13 17 -1 e  

73 16 31 e 16 30 0 e 17 30 1 e 16 30 0 e 16 30 0 e 16 30 0 e  

74 17 37 e 13 15 -4 e 13 14 -4 e 12 14 -5 e 12 14 -5 e 12 15 -5 e  

75 15 30 e 14 20 -1 e 14 20 -1 e 14 19 -1 e 14 19 -1 e 14 20 -1 e Waterfront Terrace 

76 17 37 e 12 18 -5 e 13 17 -4 e 13 17 -4 e 12 16 -5 e 13 18 -4 e Waterfront Terrace 

77 18 39 e 13 15 -5 e 13 16 -5 e 13 15 -5 e 13 15 -5 e 13 15 -5 e Waterfront Terrace 

78 15 27 e 9 5 -6  9 5 -6  9 6 -6  9 4 -6  9 5 -6  Waterfront Terrace 

79 16 33 e 9 2 -7  8 2 -8  9 2 -7  8 2 -8  8 2 -8  Waterfront Terrace 
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

80 15 29 e 8 1 -7  7 1 -8  7 0 -8  7 0 -8  8 1 -7   

81 16 30 e 7 0 -9  7 0 -9  6 0 -10  6 0 -10  7 0 -9   

82 14 23 e 8 3 -6  8 3 -6  8 3 -6  8 3 -6  8 3 -6   

83 11 10  7 1 -4  7 1 -4  7 1 -4  7 1 -4  7 1 -4   

84 15 24 e 13 16 -2 e 13 16 -2 e 13 15 -2 e 13 15 -2 e 13 16 -2 e  

85 9 2  13 14 4 e 13 14 4 e 13 14 4 e 13 14 4 e 13 14 4 e  

86 13 20 e 16 21 3 e 16 21 3 e 16 22 3 e 16 20 3 e 16 22 3 e  

87 13 18 e 16 29 3 e 16 28 3 e 16 29 3 e 16 29 3 e 16 29 3 e  

88 14 21 e 14 18 0 e 15 19 1 e 15 19 1 e 14 18 0 e 15 19 1 e  

89 15 26 e 10 8 -5  11 10 -4  11 10 -4  10 8 -5  11 10 -4   

90 14 23 e 12 13 -2 e 12 12 -2 e 11 10 -3  11 10 -3  12 12 -2 e  

91 12 15 e 10 7 -2  10 7 -2  10 6 -2  10 6 -2  10 6 -2   

92 16 29 e 14 22 -2 e 14 21 -2 e 14 22 -2 e 13 21 -3 e 14 21 -2 e 
Building 12 Market 

Plaza and Market Square

93 16 32 e 15 27 -1 e 15 26 -1 e 15 26 -1 e 15 26 -1 e 15 27 -1 e  

94 16 31 e 14 25 -2 e 15 24 -1 e 14 24 -2 e 14 23 -2 e 14 23 -2 e  

95 9 2  15 26 6 e 15 27 6 e 15 26 6 e 15 27 6 e 15 25 6 e  

96 13 18 e 16 29 3 e 16 28 3 e 16 28 3 e 16 29 3 e 16 28 3 e  

97 14 25 e 13 20 -1 e 13 19 -1 e 13 20 -1 e 13 20 -1 e 13 20 -1 e  

98 15 26 e 13 19 -2 e 13 19 -2 e 13 18 -2 e 13 19 -2 e 13 19 -2 e  

99 15 27 e 11 10 -4  12 12 -3 e 12 12 -3 e 12 13 -3 e 12 13 -3 e  

100 13 17 e 11 10 -2  11 10 -2  11 10 -2  11 10 -2  11 10 -2   

101 12 13 e 11 10 -1  11 10 -1  11 10 -1  11 10 -1  11 10 -1   

102 12 15 e 12 13 0 e 12 12 0 e 12 13 0 e 11 10 -1  12 13 0 e  

103 13 20 e 11 10 -2  12 12 -1 e 11 10 -2  12 12 -1 e 11 10 -2   

104 12 15 e 14 20 2 e 14 23 2 e 13 19 1 e 14 22 2 e 14 21 2 e  

105 14 24 e 12 14 -2 e 12 14 -2 e 12 14 -2 e 12 15 -2 e 12 15 -2 e  
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

106 10 6  9 4 -1  9 4 -1  10 4 0  10 5 0  10 5 0   

107 9 3  9 3 0  9 3 0  9 3 0  9 3 0  9 4 0   

108 13 19 e 8 1 -5  8 1 -5  8 1 -5  8 1 -5  8 1 -5   

109 12 14 e 9 4 -3  9 4 -3  9 4 -3  9 4 -3  9 3 -3   

110 10 7  12 13 2 e 12 13 2 e 12 13 2 e 12 13 2 e 12 13 2 e 20th Street Plaza 

111 11 10  9 5 -2  8 3 -3  9 5 -2  8 4 -3  9 6 -2  20th Street Plaza 

112 12 11 e 12 13 0 e 11 10 -1  12 13 0 e 11 10 -1  12 14 0 e 20th Street Plaza 

113 10 4  9 5 -1  10 7 0  9 4 -1  10 7 0  10 6 0  20th Street Plaza 

114 9 4  11 10 2  10 6 1  10 7 1  10 6 1  11 10 2  20th Street Plaza 

115 16 30 e 14 23 -2 e 11 10 -5  14 22 -2 e 11 10 -5  15 24 -1 e 20th Street Plaza 

116 11 10  8 1 -3  9 3 -2  9 3 -2  9 3 -2  9 3 -2   

117 12 12 e 11 10 -1  10 7 -2  11 10 -1  10 8 -2  11 10 -1   

118 9 5  11 10 2  11 10 2  11 10 2  11 10 2  11 10 2   

119 11 10  10 8 -1  10 5 -1  10 8 -1  10 6 -1  11 10 0   

120 11 10  10 8 -1  10 6 -1  11 10 0  10 6 -1  11 10 0   

121 

Data not available 

14 22 

N/A 

e 14 22 

N/A 

e 14 23 

N/A 

e 14 23 

N/A 

e 14 24 

N/A 

e  

122 11 10  11 10  12 12 e 11 10  12 13 e  

123 14 21 e 13 21 e 14 23 e 14 22 e 14 24 e  

124 8 3  7 0 -1  7 0 -1  7 0 -1  7 0 -1  7 0 -1   

125 9 4  8 1 -1  8 1 -1  8 1 -1  8 1 -1  8 1 -1   

126 13 18 e 12 14 -1 e 11 10 -2  11 10 -2  11 10 -2  11 10 -2   

127 16 31 e 13 22 -3 e 14 21 -2 e 13 20 -3 e 14 22 -2 e 13 21 -3 e  

128 15 26 e 14 24 -1 e 14 22 -1 e 14 22 -1 e 14 22 -1 e 14 23 -1 e  

129 14 21 e 12 15 -2 e 12 15 -2 e 11 10 -3  12 14 -2 e 12 14 -2 e  

130 15 28 e 14 22 -1 e 13 21 -2 e 13 20 -2 e 13 21 -2 e 13 21 -2 e  

131 13 18 e 11 10 -2  10 8 -3  11 10 -2  11 10 -2  12 13 -1 e  

132 16 29 e 13 19 -3 e 13 18 -3 e 13 17 -3 e 13 18 -3 e 13 19 -3 e  
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

133 15 29 e 10 6 -5  10 5 -5  10 6 -5  10 6 -5  10 6 -5   

134 15 24 e 17 33 2 e 16 32 1 e 17 32 2 e 16 31 1 e 17 33 2 e  

135 15 27 e 14 24 -1 e 14 24 -1 e 14 24 -1 e 14 23 -1 e 15 25 0 e  

136 14 25 e 10 5 -4  10 5 -4  10 5 -4  10 5 -4  10 5 -4   

137 10 6  12 16 2 e 12 16 2 e 12 16 2 e 12 16 2 e 12 15 2 e Irish Hill Playground 

138 10 8  11 10 1  11 10 1  11 10 1  11 10 1  11 10 1  Irish Hill Playground 

139 11 10  5 0 -6  5 0 -6  5 0 -6  5 0 -6  5 0 -6  Irish Hill Playground 

140 6 0  4 0 -2  4 0 -2  4 0 -2  4 0 -2  4 0 -2  Irish Hill Playground 

141 

Data not available 

19 47 

N/A 

e 19 47 

N/A 

e 19 47 

N/A 

e 19 47 

N/A 

e 19 47 

N/A 

e  

142 19 46 e 19 45 e 19 46 e 19 46 e 19 47 e  

143 20 47 e 19 46 e 20 47 e 19 47 e 20 48 e  

144 12 13 e 9 4 -3  9 2 -3  9 4 -3  9 3 -3  9 4 -3  Irish Hill Playground 

145 12 12 e 10 7 -2  10 6 -2  11 10 -1  10 6 -2  11 10 -1  Irish Hill Playground 

146 12 13 e 10 5 -2  9 4 -3  10 5 -2  10 6 -2  10 6 -2  Irish Hill Playground 

147 10 8  10 7 0  10 7 0  10 6 0  10 7 0  10 7 0  Irish Hill Playground 

148 9 5  9 4 0  9 4 0  9 5 0  9 5 0  9 5 0   

149 9 4  11 10 2  11 10 2  11 10 2  12 13 3 e 11 10 2  Irish Hill Playground 

150 9 4  9 4 0  9 3 0  9 3 0  9 3 0  9 4 0   

151 11 10  13 15 2 e 13 15 2 e 13 16 2 e 14 17 3 e 13 16 2 e  

152 12 16 e 14 22 2 e 14 23 2 e 14 22 2 e 14 24 2 e 14 23 2 e  

153 13 14 e 12 12 -1 e 12 13 -1 e 12 12 -1 e 12 12 -1 e 13 13 0 e  

154 10 9  7 0 -3  7 0 -3  7 0 -3  7 0 -3  7 0 -3   

155 12 12 e 11 10 -1  11 10 -1  8 1 -4  9 2 -3  8 1 -4   

156 12 12 e 11 10 -1  12 12 0 e 8 2 -4  9 2 -3  8 2 -4   

157 12 12 e 10 5 -2  10 6 -2  9 4 -3  9 5 -3  11 10 -1   

158 12 16 e 11 10 -1  11 10 -1  10 6 -2  10 7 -2  10 6 -2  Irish Hill Playground 

159 11 10  10 6 -1  10 6 -1  10 7 -1  11 10 0  10 6 -1  Irish Hill Playground 
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

160 6 0  7 0 1  7 0 1  7 0 1  7 0 1  7 1 1  Irish Hill Playground 

161 12 14 e 10 8 -2  10 7 -2  10 8 -2  10 7 -2  11 10 -1  Irish Hill Playground 

162 14 23 e 10 6 -4  10 6 -4  10 6 -4  10 6 -4  10 6 -4  Irish Hill Playground 

163 15 29 e 13 18 -2 e 13 17 -2 e 13 17 -2 e 13 18 -2 e 14 22 -1 e Irish Hill Playground 

164 9 4  13 18 4 e 12 17 3 e 13 20 4 e 13 20 4 e 13 20 4 e Irish Hill Playground 

165 

Data not available 

14 23 

N/A 

e 14 22 

N/A 

e 14 23 

N/A 

e 14 23 

N/A 

e 14 23 

N/A 

e  

166 19 42 e 18 42 e 19 42 e 19 42 e 19 42 e  

167 16 33 e 17 35 e 17 37 e 18 38 e 17 36 e  

168 8 2  13 21 5 e 13 20 5 e 13 20 5 e 13 21 5 e 13 20 5 e Irish Hill Playground 

169 14 23 e 9 2 -5  8 1 -6  10 4 -4  10 6 -4  10 5 -4   

170 11 10  7 0 -4  7 0 -4  8 1 -3  8 1 -3  8 1 -3   

171 18 40 e 8 1 -10  7 0 -11  9 3 -9  9 3 -9  17 34 -1 e  

172 13 17 e 10 6 -3  10 6 -3  10 5 -3  10 7 -3  10 6 -3   

173 12 13 e 10 7 -2  11 10 -1  10 5 -2  9 4 -3  10 4 -2   

174 4 0  9 5 5  9 4 5  14 23 10 e 14 23 10 e 14 23 10 e  

175 12 14 e 11 10 -1  11 10 -1  12 17 0 e 13 18 1 e 12 15 0 e  

176 15 24 e 13 18 -2 e 13 17 -2 e 9 5 -6  9 4 -6  9 6 -6   

177 14 24 e 11 10 -3  11 10 -3  11 10 -3  11 10 -3  11 10 -3   

178 16 31 e 14 24 -2 e 14 24 -2 e 14 24 -2 e 14 24 -2 e 14 24 -2 e  

179 16 30 e 12 14 -4 e 12 15 -4 e 12 17 -4 e 12 15 -4 e 12 17 -4 e  

180 18 38 e 12 13 -6 e 11 10 -7  10 7 -8  10 6 -8  10 7 -8  
Building 12 Market 

Plaza and Market Square

181 17 36 e 10 7 -7  10 6 -7  10 8 -7  11 10 -6  11 10 -6   

182 Data not available 11 10 N/A  10 7 N/A  10 7 N/A  10 7 N/A  11 10 N/A   

183 17 34 e 7 1 -10  8 1 -9  Data not available Data not available 10 6 -7   

184 14 23 e 9 3 -5  9 3 -5  9 2 -5  9 3 -5  6 0 -8   

185 19 44 e 13 20 -6 e 13 19 -6 e 15 26 -4 e 15 28 -4 e 13 19 -6 e  
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

186 17 37 e 17 34 0 e 16 33 -1 e 14 23 -3 e 14 25 -3 e 14 25 -3 e  

187 14 24 e 8 1 -6  7 0 -7  8 1 -6  8 1 -6  8 1 -6   

188 17 37 e 14 17 -3 e 13 17 -4 e 12 15 -5 e 13 17 -4 e 13 17 -4 e  

189 11 10  12 14 1 e 12 14 1 e 12 12 1 e 12 12 1 e 12 13 1 e  

190 11 10  12 13 1 e 12 12 1 e 11 10 0  11 10 0  11 10 0   

191 8 2  12 12 4 e 12 12 4 e 12 12 4 e 12 12 4 e 12 12 4 e  

192 Data not available 10 6   9 5 N/A  9 4 N/A  8 3 N/A  9 6 N/A   

193 Data not available 9 4 N/A  9 3 N/A  9 4 N/A  9 4 N/A  9 5 N/A   

194 5 0  10 5 5  9 4 4  10 5 5  9 5 4  10 6 5  
Building 12 Market 

Plaza and Market Square

195 10 6  12 15 2 e 12 15 2 e 12 14 2 e 12 15 2 e 12 14 2 e  

196 9 5  9 3 0  9 2 0  9 3 0  9 3 0  9 3 0   

197 6 0  8 1 2  8 1 2  8 1 2  8 1 2  8 1 2  
Building 12 Market 

Plaza and Market Square

198 7 0  9 3 2  9 2 2  9 3 2  9 3 2  9 3 2  
Building 12 Market 

Plaza and Market Square

199 18 36 e 9 4 -9  9 4 -9  9 4 -9  9 2 -9  9 3 -9  
Building 12 Market 

Plaza and Market Square

200 14 23 e 8 1 -6  8 1 -6  8 1 -6  8 1 -6  8 1 -6  
Building 12 Market 

Plaza and Market Square

201 16 29 e 13 16 -3 e 13 17 -3 e 13 16 -3 e 13 17 -3 e 13 16 -3 e 
Building 12 Market 

Plaza and Market Square

202 15 28 e 14 19 -1 e 14 20 -1 e 14 19 -1 e 14 20 -1 e 13 19 -2 e 
Building 12 Market 

Plaza and Market Square

203 12 13 e 12 15 0 e 12 15 0 e 12 15 0 e 12 15 0 e 12 13 0 e 
Building 12 Market 

Plaza and Market Square

204 17 34 e 10 6 -7  10 7 -7  10 6 -7  10 7 -7  10 6 -7  
Building 12 Market 

Plaza and Market Square

205 
Data not available 

9 4 
N/A 

 9 4 
N/A 

 9 3 
N/A 

 10 4 
N/A 

 9 3 
N/A 

  

206 9 4  9 4  9 4  9 3  9 5   
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

207 9 5  9 4  10 5  10 5  10 5   

208 12 14 e 10 7 -2  10 7 -2  10 6 -2  10 6 -2  10 7 -2  Slipways Commons 

209 13 14 e 10 7 -3  10 6 -3  10 6 -3  10 6 -3  10 6 -3  Slipways Commons 

210 9 3  11 10 2  11 10 2  11 10 2  11 10 2  11 10 2  Slipways Commons 

211 13 14 e 10 7 -3  10 7 -3  10 7 -3  10 6 -3  10 5 -3  Slipways Commons 

212 14 22 e 9 2 -5  9 2 -5  9 2 -5  9 2 -5  9 2 -5  Slipways Commons 

213 14 24 e 8 1 -6  8 1 -6  8 1 -6  8 1 -6  8 1 -6  Slipways Commons 

214 15 21 e 10 9 -5  10 8 -5  11 10 -4  10 9 -5  11 10 -4  Slipways Commons 

215 14 22 e 12 14 -2 e 12 13 -2 e 12 14 -2 e 12 14 -2 e 12 13 -2 e Slipways Commons 

216 14 23 e 10 6 -4  10 6 -4  10 6 -4  10 6 -4  10 6 -4  Slipways Commons 

217 

Data not available 

10 5 

N/A 

 10 6 

N/A 

 10 6 

N/A 

 10 6 

N/A 

 10 6 

N/A 

  

218 8 1  8 1  8 1  8 1  8 1   

219 5 0  5 0  5 0  5 0  5 0   

220 14 23 e 11 10 -3  11 10 -3  11 10 -3  11 10 -3  11 10 -3  Slipways Commons 

221 16 31 e 14 26 -2 e 14 25 -2 e 14 25 -2 e 15 26 -1 e 14 26 -2 e Slipways Commons 

222 15 27 e 11 10 -4  11 10 -4  11 10 -4  11 10 -4  11 10 -4  Slipways Commons 

223 14 24 e 6 0 -8  6 0 -8  6 0 -8  6 0 -8  6 0 -8  Waterfront Terrace 

224 16 33 e 10 7 -6  10 6 -6  10 7 -6  10 6 -6  10 7 -6  Waterfront Terrace 

225 16 34 e 14 23 -2 e 14 24 -2 e 14 23 -2 e 14 23 -2 e 14 23 -2 e Slipways Commons 

226 18 39 e 15 26 -3 e 15 27 -3 e 15 26 -3 e 15 27 -3 e 15 27 -3 e Slipways Commons 

227 17 38 e 15 27 -2 e 15 28 -2 e 15 26 -2 e 15 27 -2 e 15 27 -2 e Waterfront Promenade 

228 16 30 e 12 14 -4 e 12 14 -4 e 12 14 -4 e 12 14 -4 e 12 13 -4 e Slipways Commons 

229 14 23 e 13 15 -1 e 12 14 -2 e 13 16 -1 e 13 16 -1 e 13 16 -1 e Slipways Commons 

230 15 27 e 11 10 -4  11 10 -4  11 10 -4  11 10 -4  11 10 -4  Slipways Commons 

231 15 24 e 14 22 -1 e 14 22 -1 e 14 22 -1 e 14 22 -1 e 14 22 -1 e  

232 14 25 e 12 12 -2 e 12 11 -2 e 11 10 -3  10 8 -4  11 10 -3   

233 12 14 e 10 6 -2  10 6 -2  9 6 -3  10 6 -2  9 6 -3   
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of the 

Time 
(mph) 

Percent of 
Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
10% of 

the Time 
(mph) 

Percent 
of Time 
Wind 
Speed 

Exceeds 
Criterion 

Speed 

Speed 
Change 
Relative 

to 
Existing 
(mph) 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

234 15 28 e 12 13 -3 e 12 12 -3 e 11 10 -4  11 10 -4  11 10 -4   

235 17 37 e 9 4 -8  9 4 -8  12 12 -5 e 12 11 -5 e 11 10 -6   

236 15 26 e 12 14 -3 e 12 13 -3 e 10 7 -5  10 8 -5  10 6 -5   

237 17 35 e 11 10 -6  11 10 -6  11 10 -6  12 12 -5 e 11 10 -6   

238 18 41 e 13 16 -5 e 12 15 -6 e 13 15 -5 e 13 16 -5 e 13 16 -5 e  

239 18 40 e 10 7 -8  10 7 -8  9 3 -9  9 3 -9  9 4 -9  Waterfront Promenade 

240 17 34 e 8 1 -9  8 0 -9  8 1 -9  8 1 -9  8 1 -9  Waterfront Promenade 

241 16 33 e 12 12 -4 e 12 14 -4 e 12 15 -4 e 13 17 -3 e 12 13 -4 e  

242 17 35 e 11 10 -6  11 10 -6  11 10 -6  11 10 -6  11 10 -6   

243 18 39 e 13 15 -5 e 13 15 -5 e 13 17 -5 e 13 18 -5 e 12 14 -6 e Waterfront Promenade 

244 17 36 e 11 10 -6  11 10 -6  12 13 -5 e 11 10 -6  12 13 -5 e Waterfront Promenade 

245 15 26 e 9 5 -6  9 4 -6  12 13 -3 e 12 13 -3 e 12 12 -3 e Waterfront Promenade 

246 18 43 e 12 16 -6 e 12 16 -6 e 13 19 -5 e 13 18 -5 e 12 17 -6 e Waterfront Promenade 

247 14 22 e 10 5 -4  10 5 -4  9 3 -5  9 2 -5  9 4 -5  Waterfront Promenade 

248 18 40 e 12 13 -6 e 12 14 -6 e 11 10 -7  11 10 -7  12 13 -6 e Waterfront Promenade 

Average speed, 
Average 
percent 

exceedance, 

Total 
exceedances 

13 mph 19% 
162
of 

230 
11 mph 13% 

-2 

mph 

119 
of 

248 

11 

mph 
12% -2 mph 

115 
of 

248
11 mph 13% -2 mph 

112 
of 

247 
11 mph 13% -2 mph 

113 of 
247 

12 mph 13% -1 mph 
119 
of 

247 
 

Notes: Green = public space; “e” = Exceeds; hr = hour; mph = miles per hour. 
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Table 4.I.2: Wind Hazard Analysis (Criteria Speed = 36 mph) 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

1 24 0  25 0 0  24 0 0  20 0 0  25 0 0  25 0 0   

2 25 0  27 0 0  24 0 0  19 0 0  24 0 0  27 0 0   

3 18 0  17 0 0  23 0 0  18 0 0  22 0 0  18 0 0   

4 23 0  23 0 0  29 0 0  22 0 0  29 0 0  23 0 0   

5 25 0  25 0 0  34 0 0  25 0 0  33 0 0  25 0 0   

6 22 0  23 0 0  22 0 0  21 0 0  23 0 0  23 0 0   

7 30 0  30 0 0  24 0 0  30 0 0  25 0 0  31 0 0   

8 28 0  28 0 0  24 0 0  28 0 0  24 0 0  29 0 0   

9 25 0  25 0 0  19 0 0  24 0 0  20 0 0  24 0 0   

10 29 0  29 0 0  24 0 0  29 0 0  24 0 0  29 0 0   

11 24 0  24 0 0  23 0 0  23 0 0  23 0 0  24 0 0   

12 22 0  22 0 0  21 0 0  22 0 0  21 0 0  22 0 0   

13 24 0  24 0 0  25 0 0  24 0 0  26 0 0  24 0 0   

14 14 0  14 0 0  15 0 0  15 0 0  16 0 0  13 0 0   

15 22 0  23 0 0  21 0 0  22 0 0  21 0 0  23 0 0   

16 15 0  16 0 0  15 0 0  16 0 0  16 0 0  16 0 0   

17 20 0  21 0 0  20 0 0  21 0 0  21 0 0  21 0 0   

18 18 0  17 0 0  17 0 0  17 0 0  18 0 0  18 0 0   

19 19 0  18 0 0  19 0 0  19 0 0  19 0 0  19 0 0   

20 23 0  22 0 0  24 0 0  25 0 0  25 0 0  25 0 0   

21 17 0  17 0 0  18 0 0  17 0 0  18 0 0  17 0 0   

22 22 0  21 0 0  21 0 0  22 0 0  22 0 0  23 0 0   

23 30 0  29 0 0  28 0 0  29 0 0  30 0 0  29 0 0   

24 23 0  22 0 0  22 0 0  22 0 0  23 0 0  22 0 0   

25 19 0  18 0 0  18 0 0  18 0 0  18 0 0  18 0 0   

26 20 0  20 0 0  20 0 0  20 0 0  20 0 0  20 0 0   
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

27 30 0  31 0 0  31 0 0  31 0 0  31 0 0  32 0 0   

28 13 0  17 0 0  18 0 0  18 0 0  19 0 0  18 0 0   

29 14 0  19 0 0  19 0 0  18 0 0  19 0 0  19 0 0   

30 12 0  19 0 0  18 0 0  18 0 0  19 0 0  19 0 0   

31 14 0  17 0 0  17 0 0  17 0 0  18 0 0  17 0 0   

32 16 0  16 0 0  17 0 0  16 0 0  18 0 0  16 0 0   

33 29 0  29 0 0  18 0 0  27 0 0  18 0 0  29 0 0   

34 34 0  30 0 0  27 0 0  29 0 0  28 0 0  30 0 0   

35 17 0  17 0 0  16 0 0  17 0 0  16 0 0  17 0 0   

36 20 0  20 0 0  18 0 0  20 0 0  19 0 0  20 0 0   

37 16 0  17 0 0  17 0 0  17 0 0  17 0 0  17 0 0   

38 35 0  36 0 0  25 0 0  29 0 0  23 0 0  29 0 0   

39 18 0  18 0 0  18 0 0  17 0 0  18 0 0  18 0 0   

40 21 0  20 0 0  19 0 0  20 0 0  19 0 0  20 0 0   

41 32 0  31 0 0  26 0 0  32 0 0  25 0 0  32 0 0   

42 28 0  28 0 0  25 0 0  28 0 0  24 0 0  29 0 0   

43 20 0  19 0 0  19 0 0  19 0 0  18 0 0  19 0 0   

44 26 0  24 0 0  23 0 0  23 0 0  22 0 0  24 0 0   

45 24 0  24 0 0  23 0 0  24 0 0  23 0 0  24 0 0   

46 26 0  26 0 0  25 0 0  26 0 0  24 0 0  26 0 0   

47 20 0  18 0 0  19 0 0  18 0 0  18 0 0  18 0 0   

48 25 0  25 0 0  26 0 0  25 0 0  25 0 0  25 0 0   

49 28 0  26 0 0  26 0 0  26 0 0  26 0 0  26 0 0   

50 21 0  18 0 0  18 0 0  20 0 0  18 0 0  19 0 0   

51 26 0  23 0 0  23 0 0  23 0 0  23 0 0  23 0 0   

52 35 0  34 0 0  34 0 0  35 0 0  34 0 0  34 0 0   

53 22 0  18 0 0  19 0 0  18 0 0  18 0 0  18 0 0   



4. Environmental Setting and Impacts 
I. Wind and Shadow 
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December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.29 Draft EIR 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

54 38 2 e 31 0 -2  34 0 -2  39 5 3 e 34 0 -2  35 0 -2   

55 26 0  21 0 0  22 0 0  22 0 0  21 0 0  22 0 0   

56 32 0  32 0 0  33 0 0  34 0 0  31 0 0  33 0 0   

57 24 0  18 0 0  19 0 0  19 0 0  18 0 0  19 0 0   

58 26 0  26 0 0  26 0 0  26 0 0  26 0 0  26 0 0   

59 16 0  13 0 0  13 0 0  13 0 0  12 0 0  13 0 0   

60 20 0  21 0 0  22 0 0  21 0 0  21 0 0  21 0 0   

61 29 0  20 0 0  22 0 0  22 0 0  21 0 0  21 0 0   

62 32 0  27 0 0  28 0 0  28 0 0  27 0 0  27 0 0   

63 32 0  28 0 0  29 0 0  29 0 0  29 0 0  30 0 0   

64 32 0  29 0 0  29 0 0  29 0 0  29 0 0  31 0 0   

65 31 0  30 0 0  32 0 0  31 0 0  30 0 0  31 0 0   

66 29 0  28 0 0  28 0 0  28 0 0  28 0 0  28 0 0   

67 28 0  28 0 0  29 0 0  29 0 0  28 0 0  29 0 0   

68 17 0  17 0   17 0 0  17 0 0  17 0 0  17 0 0   

69 15 0  16 0 0  17 0 0  17 0 0  17 0 0  17 0 0   

70 23 0  26 0 0  25 0 0  26 0 0  25 0 0  26 0 0  Waterfront Terrace 

71 33 0  33 0 0  34 0 0  34 0 0  33 0 0  33 0 0  Waterfront Terrace 

72 27 0  30 0 0  31 0 0  30 0 0  30 0 0  31 0 0   

73 32 0  35 0 0  36 0 0  36 0 0  35 0 0  35 0 0   

74 31 0  25 0 0  26 0 0  26 0 0  26 0 0  26 0 0   

75 30 0  28 0 0  28 0 0  29 0 0  28 0 0  29 0 0  Waterfront Terrace 

76 30 0  23 0 0  23 0 0  24 0 0  23 0 0  24 0 0  Waterfront Terrace 

77 31 0  27 0 0  27 0 0  27 0 0  27 0 0  27 0 0  Waterfront Terrace 

78 28 0  20 0 0  20 0 0  21 0 0  18 0 0  20 0 0  Waterfront Terrace 

79 30 0  17 0 0  17 0 0  17 0 0  17 0 0  17 0 0  Waterfront Terrace 

80 28 0  15 0 0  14 0 0  14 0 0  14 0 0  15 0 0   



4. Environmental Setting and Impacts 
I. Wind and Shadow 
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December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.30 Draft EIR 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

81 29 0  14 0 0  13 0 0  13 0 0  12 0 0  13 0 0   

82 28 0  22 0 0  22 0 0  21 0 0  20 0 0  22 0 0   

83 22 0  14 0 0  15 0 0  14 0 0  15 0 0  15 0 0   

84 28 0  25 0 0  27 0 0  26 0 0  25 0 0  27 0 0   

85 15 0  29 0 0  29 0 0  28 0 0  28 0 0  28 0 0   

86 23 0  36 0 0  35 0 0  35 0 0  34 0 0  36 0 0   

87 23 0  34 0 0  35 0 0  33 0 0  34 0 0  34 0 0   

88 24 0  31 0 0  32 0 0  32 0 0  31 0 0  32 0 0   

89 26 0  22 0 0  22 0 0  22 0 0  21 0 0  22 0 0   

90 27 0  22 0 0  24 0 0  23 0 0  23 0 0  24 0 0   

91 24 0  19 0 0  18 0 0  19 0 0  18 0 0  18 0 0   

92 31 0  26 0 0  26 0 0  26 0 0  25 0 0  26 0 0  
Building 12 Market 
Plaza and Market 

Square 

93 29 0  28 0 0  28 0 0  28 0 0  28 0 0  28 0 0   

94 29 0  26 0 0  28 0 0  28 0 0  27 0 0  26 0 0   

95 16 0  30 0 0  33 0 0  31 0 0  32 0 0  31 0 0   

96 23 0  29 0 0  31 0 0  30 0 0  30 0 0  30 0 0   

97 26 0  27 0 0  30 0 0  28 0 0  29 0 0  29 0 0   

98 28 0  23 0 0  24 0 0  23 0 0  23 0 0  23 0 0   

99 28 0  21 0 0  24 0 0  22 0 0  23 0 0  23 0 0   

100 25 0  20 0 0  22 0 0  21 0 0  21 0 0  21 0 0   

101 23 0  20 0 0  21 0 0  21 0 0  21 0 0  20 0 0   

102 24 0  24 0 0  22 0 0  24 0 0  22 0 0  24 0 0   

103 25 0  23 0 0  23 0 0  23 0 0  23 0 0  24 0 0   

104 25 0  28 0 0  27 0 0  28 0 0  27 0 0  29 0 0   

105 27 0  23 0 0  24 0 0  23 0 0  25 0 0  23 0 0   

106 18 0  18 0 0  18 0 0  18 0 0  18 0 0  18 0 0   



4. Environmental Setting and Impacts 
I. Wind and Shadow 
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December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.31 Draft EIR 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

107 16 0  18 0 0  18 0 0  18 0 0  18 0 0  18 0 0   

108 23 0  16 0 0  16 0 0  15 0 0  16 0 0  16 0 0   

109 23 0  19 0 0  18 0 0  18 0 0  19 0 0  18 0 0   

110 21 0  29 0 0  27 0 0  29 0 0  27 0 0  30 0 0  20th Street Plaza 

111 20 0  20 0 0  18 0 0  20 0 0  19 0 0  20 0 0  20th Street Plaza 

112 25 0  24 0 0  23 0 0  24 0 0  23 0 0  24 0 0  20th Street Plaza 

113 19 0  21 0 0  21 0 0  22 0 0  21 0 0  23 0 0  20th Street Plaza 

114 18 0  21 0 0  21 0 0  21 0 0  22 0 0  22 0 0  20th Street Plaza 

115 32 0  30 0 0  24 0 0  28 0 0  24 0 0  31 0 0  20th Street Plaza 

116 25 0  18 0 0  18 0 0  18 0 0  18 0 0  18 0 0   

117 26 0  23 0 0  23 0 0  23 0 0  25 0 0  23 0 0   

118 23 0  21 0 0  20 0 0  20 0 0  21 0 0  21 0 0   

119 23 0  21 0 0  19 0 0  20 0 0  19 0 0  21 0 0   

120 21 0  21 0 0  19 0 0  21 0 0  20 0   22 0 0   

121 

Data not available 

27 0 

N/A 

 25 0 

N/A 

 27 0 

N/A 

 26 0 

N/A 

 27 0 

N/A 

  

122 23 0  22 0  23 0  23 0  23 0   

123 26 0  25 0  27 0  27 0  28 0   

124 17 0  14 0 0  14 0 0  14 0 0  14 0 0  14 0 0   

125 17 0  15 0 0  15 0 0  15 0 0  15 0 0  15 0 0   

126 22 0  21 0 0  20 0 0  20 0 0  20 0 0  20 0 0   

127 30 0  24 0 0  25 0 0  23 0 0  24 0 0  23 0 0   

128 27 0  25 0 0  25 0 0  25 0 0  25 0 0  25 0 0   

129 25 0  21 0 0  21 0 0  21 0 0  21 0 0  21 0 0   

130 28 0  25 0 0  25 0 0  24 0 0  24 0 0  24 0 0   

131 24 0  21 0 0  19 0 0  22 0 0  20 0 0  22 0 0   

132 28 0  26 0 0  26 0 0  25 0 0  25 0 0  26 0 0   

133 27 0  19 0 0  18 0 0  19 0 0  19 0 0  19 0 0   



4. Environmental Setting and Impacts 
I. Wind and Shadow 
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December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.32 Draft EIR 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

134 28 0  32 0 0  31 0 0  32 0 0  31 0 0  31 0 0   

135 27 0  27 0 0  26 0 0  27 0 0  26 0 0  26 0 0   

136 27 0  17 0 0  17 0 0  17 0 0  17 0 0  17 0 0   

137 21 0  24 0 0  22 0 0  23 0 0  23 0 0  23 0 0  Irish Hill Playground 

138 21 0  20 0 0  19 0 0  20 0 0  20 0 0  21 0 0  Irish Hill Playground 

139 20 0  19 0 0  18 0 0  19 0 0  19 0 0  20 0 0  Irish Hill Playground 

140 12 0  11 0 0  11 0 0  11 0 0  11 0 0  11 0 0  Irish Hill Playground 

141 

Data not available 

36 0 

N/A 

 34 0 

N/A 

 36 0 

N/A 

 35 0 0 

0 

0 

 36 0 

N/A 

  

142 36 0  34 0  36 0  35 0  36 0   

143 37 1 e 35 0  37 1 e 36 0  37 2 e  

144 25 0  18 0 0  16 0 0  18 0 0  17 0 0  18 0 0  Irish Hill Playground 

145 25 0  19 0 0  18 0 0  19 0 0  18 0 0  20 0 0  Irish Hill Playground 

146 25 0  20 0 0  19 0 0  19 0 0  20 0 0  20 0 0  Irish Hill Playground 

147 23 0  20 0 0  21 0 0  21 0 0  20 0 0  21 0 0  Irish Hill Playground 

148 19 0  19 0 0  19 0 0  19 0 0  19 0 0  20 0 0   

149 19 0  22 0 0  22 0 0  22 0 0  23 0 0  22 0 0  Irish Hill Playground 

150 18 0  18 0 0  17 0 0  18 0 0  17 0 0  18 0 0   

151 20 0  26 0 0  27 0 0  28 0 0  29 0 0  27 0 0   

152 26 0  27 0 0  29 0 0  28 0 0  29 0 0  29 0 0   

153 28 0  28 0 0  29 0 0  28 0 0  29 0 0  30 0 0   

154 21 0  13 0 0  12 0 0  13 0 0  13 0 0  13 0 0   

155 23 0  22 0 0  21 0 0  16 0 0  17 0 0  16 0 0   

156 24 0  24 0 0  24 0 0  16 0 0  17 0 0  17 0 0   

157 25 0  19 0 0  18 0 0  18 0 0  19 0 0  21 0 0   

158 26 0  21 0 0  21 0 0  19 0 0  20 0 0  20 0 0  Irish Hill Playground 

159 20 0  18 0 0  18 0 0  18 0 0  19 0 0  18 0 0  Irish Hill Playground 

160 20 0  21 0 0  21 0 0  21 0 0  21 0 0  21 0 0  Irish Hill Playground 



4. Environmental Setting and Impacts 
I. Wind and Shadow 
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December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.33 Draft EIR 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

161 21 0  24 0 0  23 0 0  24 0 0  24 0 0  25 0 0  Irish Hill Playground 

162 25 0  23 0 0  22 0 0  22 0 0  22 0 0  22 0 0  Irish Hill Playground 

163 28 0  29 0 0  28 0 0  27 0 0  27 0 0  30 0 0  Irish Hill Playground 

164 19 0  24 0 0  23 0 0  24 0 0  25 0 0  25 0 0  Irish Hill Playground 

165 

Data not available 

26 0 

N/A 

 25 0 

N/A 

 25 0 

N/A 

 25 0 0 

0 

0 

 25 0 

N/A 

  

166 35 0  34 0  36 0  34 0  36 0   

167 29 0  29 0  30 0  31 0  30 0   

168 15 0  25 0 0  25 0 0  25 0 0  24 0 0  25 0 0  Irish Hill Playground 

169 27 0  18 0 0  17 0 0  19 0 0  20 0 0  20 0 0   

170 23 0  15 0 0  14 0 0  16 0 0  17 0 0  16 0 0   

171 33 0  16 0 0  15 0 0  17 0 0  17 0 0  31 0 0   

172 25 0  19 0 0  19 0 0  18 0 0  19 0 0  18 0 0   

173 23 0  20 0 0  20 0 0  20 0 0  20 0 0  20 0 0   

174 7 0  19 0 0  19 0 0  28 0 0  28 0 0  28 0 0   

175 24 0  20 0 0  19 0 0  23 0 0  22 0 0  22 0 0   

176 29 0  26 0 0  25 0 0  24 0 0  25 0 0  26 0 0   

177 29 0  20 0 0  19 0 0  20 0 0  19 0 0  19 0 0   

178 31 0  27 0 0  26 0 0  27 0 0  27 0 0  27 0 0   

179 31 0  23 0 0  22 0 0  23 0 0  23 0 0  24 0 0   

180 36 0  23 0 0  22 0 0  21 0 0  21 0 0  22 0 0  
Building 12 Market 
Plaza and Market 

Square 

181 32 0  24 0 0  22 0 0  26 0 0  27 0 0  27 0 0   

182 Data not available 23 0 N/A  21 0 N/A  23 0 N/A  22 0 N/A  26 0 N/A   

183 30 0  15 0 0  15 0 0  Data not available Data not available 22 0 0   

184 25 0  17 0 0  16 0 0  15 0 0  15 0 0  12 0 0   

185 34 0  24 0 0  23 0 0  27 0 0  28 0 0  24 0 0   

186 31 0  30 0 0  29 0 0  25 0 0  25 0 0  26 0 0   
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December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.34 Draft EIR 

References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

187 26 0  16 0 0  15 0 0  14 0 0  15 0 0  14 0 0   

188 31 0  28 0 0  27 0 0  25 0 0  25 0 0  30 0 0   

189 22 0  24 0 0  23 0 0  23 0 0  23 0 0  23 0 0   

190 23 0  24 0 0  24 0 0  23 0 0  23 0 0  23 0 0   

191 19 0  24 0 0  24 0 0  24 0 0  24 0 0  24 0 0   

192 Data not available 19 0 N/A  18 0 N/A  18 0 N/A  18 0 N/A  20 0 N/A   

193 Data not available 19 0 N/A  18 0 N/A  21 0 N/A  21 0 N/A  22 0 N/A   

194 10 0  18 0 0  17 0 0  18 0 0  18 0 0  19 0 0  
Building 12 Market 
Plaza and Market 

Square 

195 21 0  23 0 0  22 0 0  22 0 0  22 0 0  22 0 0   

196 19 0  16 0 0  16 0 0  17 0 0  16 0 0  18 0 0   

197 12 0  15 0 0  14 0 0  15 0 0  14 0 0  15 0 0  
Building 12 Market 
Plaza and Market 

Square 

198 14 0  17 0 0  16 0 0  16 0 0  16 0 0  17 0 0  
Building 12 Market 
Plaza and Market 

Square 

199 40 7 e 17 0 -7  17 0 -7  17 0 -7  16 0 -7  16 0 -7  
Building 12 Market 
Plaza and Market 

Square 

200 30 0  15 0 0  15 0 0  15 0 0  15 0 0  14 0 0  
Building 12 Market 
Plaza and Market 

Square 

201 33 0  24 0 0  25 0 0  24 0 0  25 0 0  25 0 0  
Building 12 Market 
Plaza and Market 

Square 

202 32 0  24 0 0  24 0 0  24 0 0  25 0 0  24 0 0  
Building 12 Market 
Plaza and Market 

Square 

203 25 0  23 0 0  24 0 0  23 0 0  23 0 0  24 0 0  
Building 12 Market 
Plaza and Market 

Square 
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

204 32 0  19 0 0  19 0 0  19 0 0  19 0 0  19 0 0  
Building 12 Market 
Plaza and Market 

Square 

205 

Data not available 

16 0 

N/A 

 16 0 

N/A 

 16 0 

N/A 

 16 0 

N/A 

 15 0 

N/A 

  

206 20 0  19 0  19 0  17 0  19 0   

207 22 0  21 0  21 0  20 0  21 0   

208 26 0  20 0 0  20 0 0  19 0 0  18 0 0  20 0 0  Slipways Commons 

209 26 0  20 0 0  20 0 0  20 0 0  19 0 0  20 0 0  Slipways Commons 

210 16 0  21 0 0  20 0 0  20 0 0  20 0 0  20 0 0  Slipways Commons 

211 27 0  20 0 0  20 0 0  20 0 0  19 0 0  19 0 0  Slipways Commons 

212 32 0  16 0 0  16 0 0  16 0 0  16 0 0  16 0 0  Slipways Commons 

213 28 0  15 0 0  16 0 0  16 0 0  16 0 0  15 0 0  Slipways Commons 

214 32 0  22 0 0  21 0 0  22 0 0  21 0 0  22 0 0  Slipways Commons 

215 30 0  25 0 0  24 0 0  25 0 0  25 0 0  24 0 0  Slipways Commons 

216 29 0  21 0 0  21 0 0  20 0 0  20 0 0  21 0 0  Slipways Commons 

217 

Data not available 

17 0 

N/A 

 18 0 

N/A 

 18 0 

N/A 

 18 0 

N/A 

 18 0 

N/A 

  

218 14 0  14 0  14 0  14 0  14 0   

219 9 0  8 0  9 0  9 0  9 0   

220 29 0  21 0 0  21 0 0  21 0 0  21 0 0  21 0 0  Slipways Commons 

221 31 0  29 0 0  29 0 0  28 0 0  28 0 0  29 0 0  Slipways Commons 

222 28 0  21 0 0  21 0 0  21 0 0  21 0 0  21 0 0  Slipways Commons 

223 30 0  10 0 0  11 0 0  11 0 0  11 0 0  11 0 0  Waterfront Terrace 

224 32 0  20 0 0  19 0 0  20 0 0  20 0 0  20 0 0  Waterfront Terrace 

225 31 0  26 0 0  27 0 0  25 0 0  26 0 0  27 0 0  Slipways Commons 

226 32 0  26 0 0  27 0 0  26 0 0  26 0 0  27 0 0  Slipways Commons 

227 33 0  31 0 0  31 0 0  31 0 0  30 0 0  31 0 0  Waterfront Promenade 

228 32 0  25 0 0  25 0 0  23 0 0  24 0 0  25 0 0  Slipways Commons 

229 29 0  25 0 0  24 0 0  25 0 0  25 0 0  24 0 0  Slipways Commons 
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References Existing Existing + Residential Residential + Cumulative Existing + Commercial Commercial + Cumulative 
Existing + Commercial –Pedestrian 

Passageway Option 
Public Spaces 

Location 
Number 

Wind 
Speed 

Exceeded 
1hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours per 
Year Wind 

Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Wind 
Speed 

Exceeded 
1 hr/year 

(mph) 

Hours 
per Year 

Wind 
Speeds 
Exceed 
Hazard 
Criteria 

Hours 
Change 
Relative 

to 
Existing 

E
xc

ee
d

s 

Pier 70 Project Open 

Space Network Areas 

230 32 0  22 0 0  21 0 0  21 0 0  20 0 0  21 0 0  Slipways Commons 

231 29 0  26 0 0  26 0 0  26 0 0  26 0 0  25 0 0   

232 28 0  24 0 0  23 0 0  21 0 0  21 0 0  22 0 0   

233 25 0  20 0 0  20 0 0  19 0 0  20 0 0  21 0 0   

234 29 0  24 0 0  24 0 0  22 0 0  21 0 0  22 0 0   

235 32 0  19 0 0  18 0 0  24 0 0  24 0 0  23 0 0   

236 26 0  26 0 0  24 0 0  21 0 0  20 0 0  19 0 0   

237 30 0  23 0 0  22 0 0  22 0 0  22 0 0  22 0 0   

238 32 0  24 0 0  24 0 0  23 0 0  24 0 0  23 0 0   

239 32 0  21 0 0  21 0 0  18 0 0  18 0 0  18 0 0  Waterfront Promenade 

240 30 0  15 0 0  14 0 0  14 0 0  14 0 0  14 0 0  Waterfront Promenade 

241 30 0  24 0 0  23 0 0  25 0 0  25 0 0  26 0 0   

242 32 0  25 0 0  25 0 0  23 0 0  22 0 0  23 0 0   

243 34 0  29 0 0  29 0 0  24 0 0  24 0 0  24 0 0  Waterfront Promenade 

244 33 0  27 0 0  27 0 0  26 0 0  25 0 0  26 0 0  Waterfront Promenade 

245 27 0  19 0 0  18 0 0  25 0 0  24 0 0  25 0 0  Waterfront Promenade 

246 35 0  21 0 0  21 0 0  22 0 0  22 0 0  21 0 0  Waterfront Promenade 

247 28 0  17 0 0  18 0 0  16 0 0  15 0 0  16 0 0  Waterfront Promenade 

248 34 0  25 0 0  25 0 0  24 0 0  23 0 0  24 0 0  Waterfront Promenade 

Average 
speed, Total 

hours; 
Total 

exceedances 

25 mph 9 hrs 
2 of 
248 

23 mph 1 hr -8 hrs 
1 of 
248 

22 mph 0 hrs -9 hrs 
0 of 
248

22 mph 6 hrs -3 hrs 
2 of 
247

22 mph 0 hrs -9 hrs 
0 of 
247 

23 mph 2 hrs -7 hrs 
1 of 
247
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Overview by Test Scenario 

Baseline Conditions - Pedestrian-Level Wind Speeds  

COMFORT CRITERION 

Wind speeds were measured at 230 ground-level test locations for baseline conditions.  

Figure 4.I.2, p. 4.I.15, shows the pedestrian wind comfort conditions for this configuration.18  The 

wind tunnel test results are shown in Tables 4.I.1 and 4.I.2, pp. 4.I.17-4.I.26 and pp. 4.I.27-4.I.36, 

respectively. 

Under baseline conditions, the average equivalent wind speed for the wind comfort analysis at the 

230 test locations is approximately 13 mph.  The range of measured wind speeds is from 4 to 20 

mph.19  Under baseline conditions, 68 of the 230 test locations meet the comfort criteria, and 162 

do not.  In other words, a majority of test points exceed the 11-mph comfort criterion under 

baseline conditions as shown in Figure 4.I.2. 

The highest baseline wind speeds include locations adjacent to the western sides or corners of 

buildings, such as adjacent to Building 103 beyond the northern edge of the project site (20 mph 

at test point 54), corner of Building 105 on 20th Street (19 mph at test point 52), and the 

southwestern corner of Building 66 (18 mph at test point 199).  The shoreline and slipway areas 

also experience 18-mph winds, e.g., shoreline at southeastern corner of project site (test point 

238), near the shoreline (test point 243), and along the shoreline at the slipways (test points 226, 

239, 246, and 248). 

There are wind conditions between 8 and 11 mph, shown in yellow on Figure 4.I.2, to the east of 

certain buildings, such as east of Buildings 114, 115, 14, 12, 15, and 16 (e.g., test points 210, 195, 

and 196).  These locations are on the leeward side of buildings (the side sheltered from the wind).  

The calmest winds, shown in blue (less than 7 mph) are on the eastern edges of Buildings 12 and 

15 (test points 194, 195, 197) and the southwestern corner of Building 117 (test point 140).   

                                                      
18 As discussed under “Approach to Analysis” above, the Pier 70 Design for Development provides 

concepts and approximate hypothetical site plans that are subject to change.  Therefore, whether a 
particular open space location would have public seating (7-mph comfort criterion) or not (11-mph 
pedestrian comfort criterion) is subject to change.  The Pedestrian Wind Study’s assignment of 7 mph 
and 11 mph as the comfort criterion for a particular test points is based on the draft Pier 70 Design for 
Development’s seating arrangement.  Those assignments are shown in Tables 4.I.1 and 4.I.2.  As 
mentioned above, because the public seating locations are subject to change, this EIR focuses on the 
11-mph wind speed. 

19 Unless otherwise specified, wind speeds discussed are the 90th percentile wind speeds, i.e., the wind 
speed exceeded only 10 percent of the time.  Thus, the highest wind speeds cited above are not the peak 
instantaneous wind speed that may be experienced at pedestrian level. 
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HAZARD CRITERION 

The wind hazard criterion of Planning Code Section 148 is exceeded at two locations under 

Baseline conditions: adjacent to, and west of, Building 103 beyond the northern edge of the 

project site (test point 54), and near the southwest corner of Building 66, between Buildings 66 

and 12 (test point 199).  The Building 103 location exceeds the hazard criterion for 2 hours per 

year with wind speeds of 38 mph.  Building 103 is outside the project site.20  The Building 66 

location exceeds the hazard criterion for 7 hours per year with wind speeds of 40 mph.  This is 

due at least in part to air being accelerated by going through the “pinch point” between the two 

buildings (i.e., “wind funneling” whereby the opening through which wind flows is narrowed, 

thereby increasing wind speeds through the opening).   

Maximum Residential Scenario Wind Speeds 

COMFORT CRITERION 

Under the Proposed Project’s Maximum Residential Scenario at full build-out, the average of 

wind speeds at the 248 test points is 12 mph.  The range of wind speeds is from 6 to 20 mph.  

Figure 4.I.3: Pedestrian Wind Comfort and Hazard Conditions - Maximum Residential Scenario 

shows the pedestrian wind comfort conditions for the Maximum Residential Scenario.  Under the 

Maximum Residential Scenario, 129 of the 248 test locations comply with the 11-mph comfort 

criterion, and 119 do not.21 

As shown in Figure 4.I.3, many of the areas where wind speeds exceed the 11-mph criterion 

under baseline conditions would be reduced to 8 to11 mph under the Maximum Residential 

Scenario.  Proposed buildings would serve to block wind in the following situations: 

 The northeastern portion of the 28-Acre Site, which is in an open area under baseline 
conditions, but between Parcels B, E1, and E4 under the Maximum Residential Scenario 
(test points 79, 80, 81, and 82); 

 An area between Parcels B, E1, and E4 (test points 79 through 82); 

 Within the proposed Irish Hill Playground area (test points 161 and 162); and 

 An area in the south-central part of the 28-Acre Site, which would be adjacent to 
development on Parcel F (test points 175 and 181).   

                                                      
20 For test point 54 at Building 103, the Pedestrian Wind Study (p. 7) states, “The off-site location to the 

north is inherently gusty, and the hazard is not caused by the proposed development.  Gust speeds in 
such gusty areas can vary between similar wind tunnel tests.  The average wind speed exceeded 
1 hour/year is 22 mph.” 

21 When comparing the comfort criteria exceedances, it is important to remember that there are 18 
additional test points for the Maximum Residential Configuration as compared to the Baseline 
Conditions Configuration.  This makes the net decrease of 21 points more meaningful. 





4. Environmental Setting and Impacts 
I. Wind and Shadow 

 
December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.40 Draft EIR 

This page intentionally blank 

 



4. Environmental Setting and Impacts 
I. Wind and Shadow 

 
December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.41 Draft EIR 

However, wind speeds would increase under the Maximum Residential Scenario, as compared to 

baseline conditions, at locations such as adjacent to Building 12 (test points 194, 197, and 198, 

increasing 2 to 5 mph), likely due to the introduction of taller buildings across the street to the 

east. 

Under the Maximum Residential Scenario, Parcels C1 and C2 could be developed with residential 

uses or with structured parking that includes rooftop open space.  If residential uses are built on 

Parcels C1 and C2, there would be no rooftop open space, and the wind speeds measured at test 

points 141 through 143 and 166 would not be relevant to the analysis of the project’s wind 

impacts.  If structured parking with rooftop open space is built on Parcels C1 and C2, then wind 

speeds on those rooftops would be of concern.  Some of the highest wind speeds under the 

Maximum Residential Scenario would be on the rooftops of Parcels C1 and C2, e.g., 19 to 20 

mph at test points 141 through 143 (rooftop of Building C1), and 19 mph at test point 166 

(rooftop of Building C2). 

HAZARD CRITERION 

If structured parking is not built on Parcels C1 and C2, the wind hazard criterion of Planning 

Code Section 148 would not be exceeded at any of the 248 test locations under the Maximum 

Residential Configuration.   

However, if district structured parking is built on Parcel C1 with rooftop public open space, then 

there would be a hazard criterion exceedance at test point 143.   

Maximum Commercial Scenario Wind Speeds 

COMFORT CRITERION 

Under the Proposed Project’s Maximum Commercial Configuration at full build-out, the average 

of the existing wind speeds at the 247 test points22 is 12 mph.  The range of measured wind 

speeds is from 6 to 21 mph.  Figure 4.I.4: Pedestrian Wind Comfort and Hazard Conditions - 

Maximum Commercial Scenario, p. 4.I.43, shows the pedestrian wind conditions for this 

configuration.  Under the Maximum Commercial Scenario, 133 of the 247 test locations meet the 

comfort criterion, and 115 do not.  

Similar to the Maximum Residential Scenario, the Maximum Commercial Scenario alters the 

overall pattern of wind speeds, compared to baseline conditions.  The highest wind speeds occur 

at the western faces or southwestern corners of buildings, including: adjacent to Building 103 at 

                                                      
22 Under the Maximum Commercial Configuration, test point 183 between Parcels F and G does not exist.  

Test point 183 is used in the Maximum Commercial - Pedestrian Passageway Option Configuration. 
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the northern edge of the project site (21 mph at test point 54); southwestern corner of Building 6 

(19 mph at test point 71); southwestern corner of Building 105, north of the project site (18 mph 

at test point 52 and 18 mph at test point 56). 

Also similar to the Maximum Residential Scenario, if structured parking with rooftop open space 

is built on Parcels C1 and C2 under the Maximum Commercial Scenario, then wind speeds on 

those rooftops would be of concern.  Some of the highest wind speeds under the Maximum 

Commercial Scenario would be on the rooftops of Parcels C1 and C2, e.g., 19 to 20 mph at test 

points 141 through 143 (rooftop of Building C1), and 19 mph at 166 (rooftop of Building C2). 

HAZARD CRITERION 

The wind hazard criterion of Planning Code Section 148 would be exceeded at one of the 247 test 

locations under the Maximum Commercial Configuration.  Adjacent to Building 103, test point 

54 would exceed the hazard criterion (39 mph) for 5 hours per year, which is 3 more hours than 

under baseline conditions.  This point is adjacent to, and west of, Building 103 beyond the 

northern edge of the project site.  

Additionally, if structured parking is built on Parcel C1 with rooftop public open space, then there 

would be a hazard criterion exceedance at test point 143.  

Maximum Commercial - Pedestrian Passageway Option - Wind Speeds  

COMFORT CRITERION 

The Maximum Commercial Scenario - Pedestrian Passageway Option provides for north-south 

pedestrian passageways for three pairs of parcels on the southern part of the project site.  

Compared to the Maximum Commercial Scenario, this option also has less building mass 

between Parcels H1 and H2 along the north-south pedestrian passageway.  Figure 4.I.5: 

Pedestrian Wind Comfort and Hazard Conditions - Maximum Commercial Scenario - Pedestrian 

Passageway Option, p. 4.I.45, shows the pedestrian wind comfort conditions for this 

configuration. 

Wind tunnel testing of this option shows the following results: between Parcels H1 and H2 (at test 

point 235 at ground level), the wind speed drops from 12 mph under the Maximum Commercial 

Scenario to 11 mph with the Passageway Option.  (Both results are less than the 17 mph at test 

point 235 under baseline conditions.)  Under the Passageway Option, the passageway between 

Parcels F and G (test point 183) has a wind speed of 10 mph.23  This does not exceed the 

pedestrian comfort criterion of 11 mph.  

                                                      
23 There is no test point 183 under the Maximum Commercial Scenario configuration, because the location 

is within the building mass. 
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Between Parcels HDY1 and HDY2, the Passageway Option (test points 156, 157, and 158), 

extending from 22nd Street to the Irish Hill Playground, has 8- to 11-mph winds under the option, 

versus 8- to 10-mph winds under the Maximum Commercial Scenario.  Under the Passageway 

Option, none of the test points exceed the comfort criterion. 

HAZARD CRITERION 

Under the Pedestrian Passageway Option, at the area adjacent to Building 103 (test point 54), 

beyond the northern edge of the 28-Acre Site, the wind hazard exceedance under the Maximum 

Commercial Scenario (39 mph) is reduced to 35 mph, i.e., below the wind hazard criterion.  The 

basis for this change is unclear, as Building 103 is distant from the pedestrian passageways, but 

“[g]ust speeds in such gusty areas can vary between similar wind tunnel tests.”24   

Additionally, if structured parking is built on Parcel C1 with rooftop public open space, then there 

would be a hazard criterion exceedance (37 mph) at test point 143.     

Public Open Spaces within the Project Site 

The wind conditions that would exist at each proposed public open space within the project site 

are summarized below.  Although the comfort criteria are not used as thresholds of significance in 

this EIR under CEQA, wind speeds over 11 mph and their locations are noted, as these will 

provide the reader with information about the usability and suitability of the proposed open 

spaces for various uses from a wind perspective.  

Improvement measures for the public open spaces are described below under “Project Impacts.”  

The conceptual locations for public seating, which are subject to change, are discussed and 

improvement measures suggested.  As discussed above under “Significance Thresholds” on 

pp. 4.I.6-4.I.7, the City uses the Planning Code’s hazard criterion for determining whether a 

project would result in a significant impact.  The comfort criteria-related effects are not 

significant environmental impacts and are discussed in this section for informational purposes. 

Waterfront Terrace 

The Waterfront Terrace extends from the northeastern corner of the project site along the 

waterfront to nearly the southern end of Parcel E4, where it meets Slipways Commons (at the 

northernmost slipway), as shown in Figure 2.15: Proposed Open Space Plan, in Chapter 2, Project 

Description, p. 2.46.  The concept design includes three primary spaces running north to south: 

the Building 6 viewing pavilion, the social lawn, and eating and drinking space. 

                                                      
24 Pedestrian Wind Study, p. 7. 
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COMFORT CRITERION 

Test points in the interior of the proposed Waterfront Terrace include 75, 76, 77, and 78.  Under 

baseline conditions, winds at these test points range from 15 to 18 mph, which exceeds the 

11-mph criterion.  Under the Maximum Residential Scenario, winds at these test points range 

from 9 to 14 mph, with one point (test point 78) below 11 mph and the other three points (test 

points 75, 76, and 77) exceeding 11 mph.  Wind speed results for the Maximum Commercial 

Scenario are nearly identical, except that test point 76 is windier (13 mph rather than 12 mph).  

(See Table 4.I.1, pp. 4.I.17-26.)   

Based on the reduction of wind speeds, the proposed buildings may serve as partial obstacles to 

the winds from westerly directions, particularly shielding the southern part of the Waterfront 

Terrace (test point 78).  However, the Waterfront Terrace would still be subject to winds from the 

northwesterly and easterly directions.  Northwest winds are likely to accelerate around the 

northeastern corner of Parcel B.25  Westerly winds would likely channel between Buildings E3 

and E4.   

Around the edges of the proposed Waterfront Terrace and/or next to buildings adjacent to the 

open space are test points 70, 71, 74, 79, 80, 223, and 224.  Wind speeds decrease from the 

Existing Scenario under the Maximum Residential Scenario at test points 74, 79, 80, 223, and 

224.  For the northern part of the open space, the pedestrian comfort results for test points 70 and 

71 are not much different than those under the baseline conditions, Maximum Residential 

Scenario, and Maximum Commercial Scenario.  It is likely that the blocking of westerly winds by 

the Proposed Project is not as effective at their exposed location and/or the blocking effect is 

offset by the distance of these test points to buildings.  

HAZARD CRITERION 

No wind hazard criterion exceedances would occur at any of the test points in the Waterfront 

Terrace area under baseline conditions, the Maximum Residential Scenario, and the Maximum 

Commercial Scenario. 

Waterfront Promenade 

The proposed Waterfront Promenade extends from the southeastern corner of the project site 

along the waterfront to just north of Parcel E3, where it meets Slipways Commons.  It would 

include pedestrian and bike paths and possibly outdoor eating areas.   

                                                      
25 Pedestrian Wind Study, p. 9. 
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COMFORT CRITERION 

Under baseline conditions, winds within the proposed Waterfront Promenade (at test points 238, 

239, 245, 246, and 248) range from 15 to 18 mph, exceeding the 11-mph criterion.  Under the 

Maximum Residential Scenario, winds at these five test points range from 9 to 13 mph, with 

winds at two test points below the 11-mph criterion and winds at three test points (238, 246, and 

248) above 11 mph.  Similar to the Waterfront Terrace, the proposed buildings serve as obstacles 

to the winds from westerly directions.   

Results shown in Table 4.I.1 for the Maximum Commercial Scenario are similar, except that test 

point 245 is windier (12 mph rather than 9 mph).  The winds also range from 9 to 13 mph, 

constituting a mix of areas exceeding and not exceeding the 11-mph criterion.   

HAZARD CRITERION 

No wind hazard criterion exceedances would occur at any of the test points in the Waterfront 

Promenade area under baseline conditions, the Maximum Residential Scenario, and the 

Maximum Commercial Scenario.   

Slipways Commons 

The proposed Slipways Commons would extend from the proposed Maryland Street to the 

shoreline.  It is envisioned as a place for passive recreation, daytime community gatherings, and 

cultural events and nighttime activities such as art, light shows, evening festivals, and 

performances.26 

COMFORT CRITERION 

Under baseline conditions, winds within and around the edges of the proposed Slipways 

Commons (test points 208, 209, 211 through 216, 220 through 222, and 225 through 230) range 

from 12 to 18 mph.  Under the Maximum Residential Scenario, winds at these test points range 

from 8 to 15 mph, with seven points below the 11-mph criterion and ten points at or above 11 

mph (test points 215, 220, 221, 222, 225, 226, 227, 228, 229, and 230).  Wind speed results for 

the Maximum Commercial Scenario are very similar to those for the Maximum Residential 

Scenario, except that the Maximum Commercial Scenario would result in an additional 

exceedance at test point 214 (11 mph rather than 10 mph). 

                                                      
26 Pier 70 SUD Design for Development, p. xii. 
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HAZARD CRITERION 

No wind hazard criterion exceedances would occur at any of the test points in the proposed 

Slipways Commons area under baseline conditions, the Maximum Residential Scenario, and the 

Maximum Commercial Scenario. 

Building 12 Market Plaza and Market Square 

Building 12 Market Plaza and Market Square would be open spaces north, east, and south of 

Building 12 that may be used for temporary events, such as market stalls, as well as for artworks 

and community gatherings.27   

COMFORT CRITERION   

Test points in the Building 12 Market Plaza and Market Square open areas include 193, 194, 197 

through 199, and 202 through 205.  Under baseline conditions, winds at these locations range 

from 5 to 18 mph.  Under the Maximum Residential Scenario, winds at these test points range 

from 9 to 14 mph, with seven test points below the 11-mph criterion and two test points (202 and 

203) above 11 mph.  Wind speed results for the Maximum Commercial Scenario are identical to 

those for the Maximum Residential Scenario.  The public courtyard in the area between 

Buildings 2 and 12 would experience high wind speeds due to west and west-southwest flow over 

the shorter Building 2 and downwash from the courtyard-facing façades of Building D-1.   

HAZARD CRITERION 

No wind hazard criterion exceedances would occur at the Building 12 Market Plaza and Market 

Square under baseline conditions, the Maximum Residential Scenario, and the Maximum 

Commercial Scenario.  Because Building 66 would be demolished, there would no longer be a 

narrow space between Buildings 66 and 12, which resulted in the baseline conditions hazard 

exceedance at test point 199. 

Irish Hill Playground 

The Irish Hill Playground would be adjacent to, and south of, the remnant of Irish Hill.  

Conceptual ideas for its use include a children’s play area, community gardens, and public seating 

for all ages.28   

                                                      
27 Pier 70 SUD Design for Development, p. 45. 
28 Pier 70 SUD Design for Development, p. 61. 
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COMFORT CRITERION 

Under baseline conditions, the area designated for the proposed Irish Hill Playground has winds 

between 11 to 15 mph.  (Test points in this open area include 159 through 163, along with east 

side of Parcel PKS, and test points 144 through 146.)  Under the Maximum Residential Scenario, 

winds at these test points range from 9 to 13 mph, with seven points below the 11-mph criterion 

and one point (test point 163) at or above 11 mph.  Wind speed results for the Maximum 

Commercial Scenario are very similar to the Maximum Residential Scenario, except that the 

Maximum Commercial Scenario results in an additional comfort exceedance at test point 145 (11 

mph rather than 10 mph).  In sum, the Proposed Project would reduce winds at a majority of test 

points at the Irish Hill Playground below the 11-mph comfort criterion. 

HAZARD CRITERION 

No wind hazard criterion exceedances would occur at any of the test points in the Irish Hill 

Playground under baseline conditions, the Maximum Residential Scenario, and the Maximum 

Commercial Scenario. 

20th Street Plaza   

The 20th Street Plaza, at the northwestern corner of the project site, would be a gateway plaza.  

Potential open space features include a seating terrace and stormwater garden terraces.29   

COMFORT CRITERION 

Under baseline conditions, winds at the proposed 20th Street Plaza (test points 110 through 115, at 

the corner of 20th and Illinois streets) range from 9 to 16 mph, with three points below the 11-mph 

criterion and three points (test points 111,112, and 115) at or above 11 mph.  Under the 

Maximum Residential Scenario, winds at these test points range from 9 to 14 mph, with two 

points below the 11-mph criterion and four points (test points 110, 112, 114, and 115) at or above 

11 mph.  Wind speed results for the Maximum Commercial Scenario are very similar to those for 

the Maximum Residential Scenario, but with three points below the 11-mph criterion and three 

points at or above 11 mph.  Generally, the Proposed Project has only a small effect in reducing 

winds in the 20th Street Plaza.  The Proposed Project would not provide much shielding from the 

predominant winds. 

HAZARD CRITERION 

No wind hazard criterion exceedances would occur at the 20th Street Plaza under baseline 

conditions, the Maximum Residential Scenario, and the Maximum Commercial Scenario. 

                                                      
29 Pier 70 Design for Development, p. 71.   
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Rooftop Open Space 

If Parcels C1 and C2 are built as structured parking, there would be public open space on the 

rooftops.  Conceptual uses include sports courts, play terraces, viewing, and food cultivation.  

There are no existing conditions wind results applicable to rooftops. 

COMFORT CRITERION 

Under the Maximum Residential Scenario, winds from Parcel C1 rooftop30 (test points 141, 142, 

and 143) range from 19 to 20 mph, exceeding the 11-mph criterion.  Wind speed results for the 

Maximum Commercial Scenario are identical to those for the Maximum Residential Scenario.   

Under the Maximum Residential Scenario, winds from the Parcel C2 rooftop31 (test points 165, 

166, and 167) range from 14 to 19 mph, with each of these test points exceeding the 11-mph 

criterion.  If built as a parking structure, the roof heights may be less than 90 feet, thereby 

reducing the wind speeds.  Wind speed results for the Maximum Commercial Scenario are very 

similar to those for the Maximum Residential Scenario, except that the Maximum Commercial 

Scenario would be windier at test point 161 (17 mph compared to 16 mph). 

HAZARD CRITERION 

Under the Maximum Residential Scenario and Maximum Commercial Scenario, the wind hazard 

criterion of Planning Code Section 148 would be exceeded on the rooftop of Building C1 at test 

point 143 (37 mph) for 1 hour per year.  Under the Maximum Commercial Scenario - Pedestrian 

Passageway Option, the wind hazard criterion would be exceeded on the rooftop of Building C1 

at test point 143 (37 mph) for 2 hours per year.32   

Public Open Spaces Outside the Project Site 

Future Historic Core Plaza 

The planned Historic Core Plaza is part of the baseline.  It is an approximately 45,000-square-foot 

plaza south of Building 113 and east of Buildings 114, 115, and 116.  It would be constructed as 

part of the adjacent 20th Street Historic Core Project.  

                                                      
30 Building C1 modeled at a maximum height of 90 feet. 
31 Building C2 was modeled at a maximum height of 90 feet.   
32 These wind tunnel test results assume a height of 90 feet for the roof.  If built as a parking structure, the 

roof heights may be less, reducing the wind speed.  However, the wind speeds may still exceed the 
hazard criterion. 
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COMFORT CRITERION 

Under baseline conditions, winds at the Historic Core Plaza (test points 125 through 130) range 

from 9 to 15 mph, with one point (test point 125) below the 11-mph criterion and five points 

above 11 mph.  Under the Maximum Residential Scenario, winds at these same test points 

decrease about 1 to 2 mph, ranging from 8 to 14 mph, with one point (test point 125) below the 

11-mph criterion and five points at or above 11 mph.  Wind speed results for the Maximum 

Commercial Scenario are very similar to those for the Maximum Residential Scenario, except that  

the Maximum Commercial Scenario would be less windy at test points 126 (11 mph compared to 

12 mph), 129 (11 mph compared to 12 mph), and 130 (13 mph compared to 14 mph). 

HAZARD CRITERION 

No wind hazard criterion exceedances in the future Historic Core Plaza would occur under 

baseline conditions, the Maximum Residential Scenario, and the Maximum Commercial 

Scenario. 

Future Crane Cove Park 

Crane Cove Park is under development as a maritime and viewing area, and would include 

features such as an amphitheater, picnic sites, a promenade, overlooks, playgrounds, a senior 

fitness park, and walking areas. 

COMFORT CRITERION 

Under baseline conditions, winds at Crane Cove Park (test point 38) are 18 mph, exceeding the 

11-mph pedestrian comfort criterion.  Under the Maximum Residential Scenario, the wind speed 

is 19 mph.  Under the Maximum Commercial Scenario, the wind speed is 15 mph. 

HAZARD CRITERION 

No wind hazards would occur in the proposed Crane Cove Park under baseline conditions, the 

Maximum Residential Scenario, and the Maximum Commercial Scenario. 

Sidewalks within the Project Site 

The Proposed Project includes construction of sidewalks within the project site. 

COMFORT CRITERION 

Sidewalks along a number of streets within the project site would experience winds exceeding the 

11-mph comfort criterion under the Maximum Residential and Maximum Commercial scenarios.  

Pedestrians and bicyclists at these locations would be affected.  As shown in Figures 4.I.3 and 
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4.I.4, p. 4.I.39 and p. 4.I.43, respectively, the sidewalks with wind speeds exceeding the 11-mph 

comfort criterion include the following: 

 20th Street, particularly next to Parcels A and B; 

 21st Street, particularly adjacent to Parcel C1; 

 22nd Street, between Parcels H1 and E2, and between Parcels H2 and E3; 

 Michigan Street; 

 Louisiana Street; and 

 Maryland Street, between Parcels A and B.  

HAZARD CRITERION 

No wind hazard criterion exceedances would occur under baseline conditions, the Maximum 

Residential Scenario, and the Maximum Commercial Scenario on sidewalks within the project 

site. 

IMPACT EVALUATION 

Discussion of the effects of the Proposed Project under the City’s pedestrian comfort criterion is 

provided here for informational purposes only, as the threshold used to identify significant 

impacts is the hazard criterion. 

Impact WS-1: The phased development of the Proposed Project would temporarily alter 
wind in a manner that substantially affects public areas.  (Less than 
Significant with Mitigation) 

Construction of the Proposed Project is expected to occur in phases and take approximately 11 

years to reach full build-out.  Although the Proposed Project at full build-out would generally 

slightly improve wind conditions on the project site, potentially significant interim wind impacts 

may occur prior to the completion of construction.  Due to phased build-out, a particular building 

configuration resulting from partial completion of the Proposed Project could last for one or more 

years, creating the potential for interim wind impacts.  Furthermore, if the Proposed Project were 

not completed, a partial build-out situation would occur, resulting in different wind characteristics 

than those tested in the wind tunnel. 

The wind tunnel testing performed for this EIR provides information about the wind conditions 

on sidewalks, streets, parks, and open spaces within and in the vicinity of the Proposed Project 

only at full build-out for the massings in the configurations tested.  Wind testing for the EIR 

assumes full build-out, with massing models for future proposed buildings in the project site 

providing shelter from prevailing winds for buildings downwind.  Prior to full build-out, stronger 

pedestrian-level winds than those presented for the Pier 70 Pedestrian Wind Study are likely to 
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occur on open spaces and at individual building sites.  Thus, wind hazard criterion exceedances 

could occur at locations not identified in the wind tunnel test scenarios.  The potential for 

exceedances of the wind hazard criterion during the phased construction period would occur 

under the Maximum Residential Scenario and the Maximum Commercial Scenario.  Additionally, 

the ultimate build-out of the Proposed Project might not maximize the development potential 

under either of these two scenarios.   

The Pedestrian Wind Study does not provide numerical results about wind conditions during 

interim stages of development and, as a practical matter, cannot provide such information, due to 

the number of possible permutations of development.  For commercial parcels, maximum 

envelope massings were used in the Pedestrian Wind Study for this EIR.  For residential parcels, 

representative residential building typologies were used in the Pedestrian Wind Study for this 

EIR, not architectural designs, which might give different results.  Once surrounding buildings 

have been completed and provide effective wind shelter, it is possible that these temporary 

impacts would cease; however, they may not, depending on the architectural designs of those 

buildings.  Depending upon the circumstances of the construction, these temporary impacts could 

continue until the full build-out.  Because such impacts are anticipated to occur, they are 

considered to be potentially significant impacts. 

Because potential wind hazards could result from a very large number of possible combinations 

of different building designs, and permutations of construction sequences during the build-out of 

the Proposed Project, predicting the occurrence of all such hazards is not possible.   

Based on the Pedestrian Wind Study and knowledge of the prevailing wind directions, 

development of buildings on the project site generally from the west to the east would provide the 

best protection from potential wind hazards.  The amount of sheltering provided by then-existing 

buildings on adjacent parcels or areas located upwind (to the southwest, west, northwest, and 

north) of a subsequent development site should be considered.   

The existing buildings across Illinois Street, to the west of the project site, provide sufficient 

shelter from prevailing winds for buildings proposed on Parcels PKN and PKS.  However, there 

is insufficient provision of shelter from across the BAE shipyard for Parcels A and B, and from 

across the PG&E Potrero Substation for Parcel F. 

The existing historic buildings to the west and north of Parcel A would not sufficiently protect 

Parcel A, because the heights of the historic buildings are significantly lower than the proposed 

maximum 90-foot height for Parcel A.  Where there is a taller building downwind of lower 

buildings, there is a potential for wind hot spots, in this case, a classic wind trap effect where 

winds are funneled into an area. 
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Depending on circumstances, such as the heights and proximity of surrounding buildings, 

buildings under 80 feet in height, would be less likely to create wind hazards.  

As described above, in addition to the impacts identified in this EIR for the Proposed Project, at 

full build-out there may be potential temporary wind hazard impacts associated with certain new 

structures within the project site where insufficient protection from strong winds exists at the time 

of construction and occupancy.  This applies to all proposed buildings over 80 feet in height. 

During the period before full build-out of the Proposed Project, wind hazards could occur at 

public locations that were not identified in the Pedestrian Wind Study and/or identified wind 

hazards could be increased in severity or extent.  Such wind hazards would likely exist until 

buildings on adjacent parcels are completed and provide shelter from the unabated force of the 

wind.  This would be a significant impact.  Since the duration of construction is expected to be 

11 years, mitigation measures, such as architectural canopies or screens, fences, shrubs, trees 

(limited by the need to preserve the integrity of the Historic District), and/or street furniture to 

offer wind protection and/or to limit access to the hazardous area(s), would be necessary to 

prevent exposure of pedestrians, cyclists, residents, or occupants to hazardous winds in pedestrian 

areas during that temporary interval. 

Implementation of Mitigation Measure M-WS-1: Identification and Mitigation of Interim 

Hazardous Wind Impacts, shown below, would reduce the project’s significant wind impact to a 

less-than-significant level.  

Mitigation Measure M-WS-1: Identification and Mitigation of Interim Hazardous 
Wind Impacts 

When the circumstances or conditions listed in Table M.WS.1 are present at the time a 
building Schematic Design is submitted, the requirements described below apply: 
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Table M.WS.1: Circumstances or Conditions during which Mitigation  
Measure M-WS-1 Applies 

Subject Parcel 
Proposed for  
Construction 

Circumstance or Condition Related 
Upwind 
Parcels 

Parcel A Construction of any new buildings on Parcel A. NA 

Parcel B Construction of any new buildings on Parcel B. NA 

Parcel E2 Construction of any new buildings on Parcel E2 
over 80 feet in height, prior to any construction 
of new buildings on approximately 80% of the 
combined total parcel area of Parcels H1 and G 
that would be completed by the estimated time of 
occupancy of the subject building, as estimated 
on or about the date of the building Schematic 
Design submittal. 

Parcels H1 
and G 

Parcel E3 Construction of any new buildings on Parcel E3 
over 80 feet in height, prior to any construction 
of new buildings on approximately 80% of the 
combined total parcel area of Parcels E2 and G 
that would be completed by the estimated time of 
occupancy of the subject building, as estimated 
on or about the date of the building Schematic 
Design submittal. 

Parcels E2 
and G 

Parcel F Construction of any new buildings on Parcel F.   NA 

Parcel G Construction of any new buildings on Parcel G.  NA 

Parcel H1 Construction of any new buildings on Parcel H1 
over 80 feet in height, prior to any construction 
of new buildings on approximately 80% of the 
combined total parcel area of Parcels E2 and G 
that would be completed by the estimated time of 
occupancy of the subject building, as estimated 
on or about the date of the building Schematic 
Design submittal. 

Parcels E2 
and G 

Parcel H2 Construction of any new buildings on Parcel H2 
over 80 feet in height, prior to any construction 
of new buildings on approximately 80% of the 
combined total parcel area of Parcels H1, E2, and 
E3 that would be completed by the estimated 
time of occupancy of the subject building, as 
estimated on or about the date of the building 
Schematic Design submittal. 

Parcels H1, 
E2, and E3 

Source: SWCA. 

 



4. Environmental Setting and Impacts 
I. Wind and Shadow 

 
December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.58 Draft EIR 

Requirements 

A wind impact analysis shall be required prior to building permit issuance for any 
proposed new building that is located within the project site and meets the conditions 
described above.  All feasible means (e.g., changes in design, relocating or reorienting 
certain building(s), sculpting to include podiums and roof terraces, adding architectural 
canopies or screens, or street furniture) to eliminate hazardous winds, if predicted, shall 
be implemented.  After such design changes and features have been considered, the 
additional effectiveness of landscaping may also be considered.  

1. Screening-level analysis.  A qualified wind consultant approved by the Planning 
Department’s Environmental Review Officer (ERO) shall review the proposed 
building design and conduct a “desktop review” in order to provide a qualitative 
result determining whether there could be a wind hazard.  The screening-level 
analysis shall have the following steps: For each new building proposed that meets 
the criteria above, a qualified wind consultant shall review and compare the 
exposure, massing, and orientation of the proposed building(s) on the subject parcel 
to the building(s) on the same parcel in the representative massing models of the 
Proposed Project tested in the wind tunnel as part of this EIR and in any subsequent 
wind analysis testing required by this mitigation measure.  The wind consultant shall 
identify and compare the potential impacts of the proposed building(s) to those 
identified in this EIR, subsequent wind testing that may have occurred under this 
mitigation measure, and to the City’s wind hazard criterion.  The wind consultant’s 
analysis and evaluation shall consider the proposed building(s) in the context of the 
“Current Project Baseline,” which, at any given time during construction of the 
Proposed Project, shall be defined as any existing buildings at the site, the as-built 
designs of all previously-completed structures and the then-current designs of 
approved but yet unbuilt structures that would be completed by the time of 
occupancy of the subject building.   

(a) If the qualified wind consultant concludes that the building design(s) could not 
create a new wind hazard and could not contribute to a wind hazard identified by 
prior wind tunnel testing for the EIR and in subsequent wind analysis required by 
this mitigation measure, no further review would be required.  If there could be a 
new wind hazard, then a quantitative assessment shall be conducted using wind 
tunnel testing or an equivalent quantitative analysis that produces comparable 
results to the analysis methodology used in this EIR. 

(b) If the qualified wind consultant concludes that the building design(s) could create 
a new wind hazard or could contribute to a wind hazard identified by prior wind 
tunnel testing conducted for this EIR and in subsequent wind analysis required by 
this mitigation measure, but in the consultant’s professional judgment the 
building(s) can be modified to reduce such impact to a less-than-significant level, 
the consultant shall notify the ERO and the building applicant.  The consultant’s 
professional judgment may be informed by the use of “desktop” analytical tools, 
such as computer tools relying on results of prior wind tunnel testing for the 
Proposed Project and other projects (i.e., “desktop” analysis does not include new 
wind tunnel testing).  The analysis shall include consideration of wind location, 
duration, and speed of wind.  The building applicant may then propose changes 
or supplements to the design of the proposed building(s) to achieve this result.  
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These changes or supplements may include, but are not limited to, changes in 
design, building orientation, sculpting to include podiums and roof terraces, 
and/or the addition of architectural canopies or screens, or street furniture.  The 
effectiveness of landscaping may also be considered.  The wind consultant shall 
then reevaluate the building design(s) with specified changes or supplements.  If 
the wind consultant demonstrates to the satisfaction of the ERO that the modified 
design and landscaping for the building(s) could not create a new wind hazard or 
contribute to a wind hazard identified in prior wind tunnel testing conducted for 
this EIR and in subsequent wind analysis required by this mitigation measure, no 
further review would be required.   

(c) If the consultant is unable to demonstrate to the satisfaction of the ERO that no 
increase in wind hazards would occur, wind tunnel testing or an equivalent 
method of quantitative evaluation producing results that can be compared to 
those used in the EIR and in any subsequent wind analysis testing required by 
this mitigation measure is required.  The building(s) shall be wind tunnel tested 
in the context of a model that represents the Current Project Baseline, as 
described in Item 1, above.  The testing shall include all the test points in the 
vicinity of a proposed building or group of buildings that were tested in this EIR, 
as well as all additional points deemed appropriate by the consultant to determine 
the wind performance for the building(s).  Testing shall occur in places identified 
as important, e.g., building entrances, sidewalks, etc., and there may need to be 
additional test point locations considered.  At the direction and approval of the 
Planning Department, the “vicinity” shall be determined by the wind consultant, 
as appropriate for the circumstances, e.g., a starting concept for “vicinity” could 
be approximately 350 feet around the perimeter of the subject parcel(s), subject 
to the wind consultant’s reducing or increasing this radial distance.  The wind 
tunnel testing shall test the proposed building design(s), as well as the Current 
Project Baseline, in order to clearly identify those differences that would be due 
to the proposed new building(s). In the event the wind tunnel testing determines 
that design of the building(s) would increase the hours of wind hazard or extent 
of area subject to hazardous winds beyond those identified in prior wind testing 
conducted for this EIR and in subsequent wind tunnel analysis required by this 
mitigation measure, the wind consultant shall notify the ERO and the building 
applicant.  The building applicant may then propose changes or supplements to 
the design of the proposed building(s) to eliminate wind hazards.  These changes 
or supplements may include, but are not limited to, changes in design, building 
orientation, sculpting building(s) to include podiums and roof terraces, adding 
architectural canopies or screens, or street furniture.  All feasible means (changes 
in design, relocating or reorienting certain building(s), sculpting to include 
podiums and roof terraces, the addition of architectural canopies or screens, or 
street furniture) to eliminate wind hazards, if predicted, shall be implemented to 
the extent necessary to mitigate the impact.  After such design changes and 
features have been considered, the additional effectiveness of landscaping at the 
size it is proposed to be installed may also be considered.  The wind consultant 
shall then reevaluate the building design(s) with specified changes or 
supplements.  If the wind consultant demonstrates to the satisfaction of the ERO 
that the modified design would not create a new wind hazard or contribute to a 
wind hazard identified in prior wind tunnel testing conducted for this EIR and in 
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subsequent wind analysis required by this mitigation measure, no further review 
would be required. 

If the proposed building(s) would result in a wind hazard exceedance, and the only way 
to eliminate the hazard is to redesign a proposed building, then the building shall be 
redesigned. 

Implementation of the steps required by Mitigation Measure M-WS-1 would reduce the exposure 

of pedestrians and cyclists to the effects of hazardous winds during phased build-out.33  With 

implementation of Mitigation Measure M-WS-1, the potential impact would be reduced to a less-

than-significant level. 

Impact WS-2: For public open space built on rooftops, the Proposed Project would alter 
wind in a manner that affects those public open spaces.  (Less than 
Significant with Mitigation)  

If Parcels C1 and C2 are developed with structured parking, public open space would be provided 

on the rooftops.  Under the Maximum Residential Scenario and Maximum Commercial Scenario, 

the wind hazard criterion of Planning Code Section 148 would be exceeded on the rooftop of 

Building C1 at test point 143 for 1 hour per year.  Under the Maximum Commercial Scenario - 

Pedestrian Passageway Option, test point 143 would have 2 hours of exceedance of the hazard 

criterion.  In all three modeled instances, Building C1 was modeled at a maximum height of 

90 feet.  This impact would be reduced to a less-than-significant level with implementation of 

Mitigation Measure M-WS-2: Wind Reduction for Rooftop Winds. 

Mitigation Measure M-WS-2: Wind Reduction for Rooftop Winds 

If the rooftop of building(s) is proposed as public open space and/or a passive or active 
public recreational area prior to issuance of a building permit for the subject building(s), 
a qualified wind consultant shall prepare a wind impact and mitigation analysis in the 
context of the Current Project Baseline regarding the proposed architectural design.  All 
feasible means (such as changing the proposed building mass or design; raising the height 
of the parapets to at least 8 feet, using a porous material where such material would be 
effective in reducing wind speeds; using localized wind screens, canopies, trellises, 
and/or landscaping around seating areas) to eliminate wind hazards shall be implemented 
as necessary.  A significant wind impact would be an increase in the number of hours that 
the wind hazard criterion is exceeded or an increase in the area subjected to winds 
exceeding the hazard criterion as compared to existing conditions at the height of the 
proposed rooftop.  The wind consultant shall demonstrate to the satisfaction of the ERO 
that the building design would not create a new wind hazard or contribute to a wind 
hazard identified in prior wind testing conducted for this EIR. 

                                                      
33 “Desktop” analytical tools and approaches are discussed in H. Wu, C.J. Williams, H.A. Baker and W.F. 

Waechter, “Knowledge-based Desk-top Analysis of Pedestrian Wind Conditions,” Structures, 2004, 
pp. 1-10. 
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Impact WS-3: At full build-out, the Proposed Project would not alter wind in a manner 
that substantially affects ground-level public areas.  (Less than Significant)  

Maximum Residential Scenario 

Under the Maximum Residential Scenario, no new hazardous wind locations would be created.   

The wind hazards at the southwest corner of Building 66 (test point 199) under baseline 

conditions would be eliminated by the Maximum Residential Scenario, because Building 66 

would be demolished as part of the Proposed Project.  The baseline conditions wind hazard 

exceedance at Building 103, just north of the project site (test point 54), would also be eliminated.   

The pedestrian comfort criterion is not considered within the CEQA significance threshold; 

however, improvement measures are suggested below to improve the suitability and usability of 

public open spaces and further reduce this less-than-significant impact.  City decision-makers 

may choose to impose these improvement measures on the Proposed Project as conditions of 

approval. 

Maximum Commercial Scenario 

Under the Maximum Commercial Scenario and the Maximum Commercial Scenario - Pedestrian 

Passageway Option, no new hazardous wind locations would be created that would affect public 

areas.  The exception would be the parking structure option, as described under Impact WS-2.   

The hazardous wind condition at the southwest corner of Building 66 (test point 199) under 

baseline conditions would be eliminated by the Maximum Commercial Configuration, because 

Building 66 would be demolished as part of the Proposed Project.   

The baseline conditions wind hazards at Building 103 (test point 54), beyond the northern edge of 

the 28-Acre Parcel, would continue under the Maximum Commercial Scenario, which would 

represent a continuation of baseline conditions.  The Maximum Commercial Scenario would 

increase the number of hours per year of exceedance from 2 hours to 5 hours at test point 54.  It 

would not create any new wind hazard exceedance.   

The pedestrian comfort criterion is not considered within the CEQA significance threshold; 

however, Improvement Measures I-WS-3a: Wind Reduction for Public Open Spaces and 

Pedestrian and Bicycle Areas; I-WS-3b: Wind Reduction for Waterfront Promenade and 

Waterfront Terrace; I-WS-3c: Wind Reduction for Slipways Commons; I-WS-3d: Wind 

Reduction for Building 12 Market Plaza and Market Square; I-WS-3e: Wind Reduction for Irish 

Hill Playground; and I-WS-3f: Wind Reduction for 20th Street Plaza are suggested below to 

improve the comfort, suitability, and usability of public open spaces and further reduce this less 
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than significant impact. City decision makers may choose to impose these improvement measures 

on the Proposed Project as conditions of approval. 

Improvement Measure I-WS-3a: Wind Reduction for Public Open Spaces and 
Pedestrian and Bicycle Areas 

For each development phase, a qualified wind consultant should prepare a wind impact 
and mitigation analysis regarding the proposed design of public open spaces and the 
surrounding proposed buildings.  Feasible means should be considered to improve wind 
comfort conditions for each public open space, particularly for any public seating areas.  
These feasible means include horizontal and vertical, partially-porous wind screens 
(including canopies, trellises, umbrellas, and walls), street furniture, landscaping, and 
trees.  Specifics for particular public open spaces are set forth in Improvement Measures 
I-WS-3b to I-WS-3f. 

Any proposed wind-related improvement measure should be consistent with the design 
standards and guidelines outlined in the Pier 70 SUD Design for Development.     

Improvement Measure I-WS-3b: Wind Reduction for Waterfront Promenade and 
Waterfront Terrace 

The Waterfront Promenade and Waterfront Terrace would be subject to winds exceeding 
the pedestrian wind comfort criteria.  A qualified wind consultant should prepare written 
recommendations of feasible means to improve wind comfort conditions in this open 
space, emphasizing vertical elements, such as wind screens and landscaping.  Where 
necessary and appropriate, wind screens should be strategically placed directly around 
seating areas.  For maximum benefit, wind screens should be at least 6 feet high and 
made of approximately 20 to 30 percent porous material.  Design of any wind screen or 
landscaping shall be compatible with the Historic District. 

Improvement Measure I-WS-3c: Wind Reduction for Slipways Commons 

The central and western portions of Slipways Commons would be subject to winds 
exceeding the pedestrian wind comfort criteria.  Street trees should be considered along 
Maryland Street, particularly on the east side of Maryland Street between Buildings E1 
and E2.  Vertical elements such as wind screens would help for areas where street trees 
are not feasible.  Where necessary and appropriate, wind screens should be strategically 
placed to the west of any seating areas.  For maximum benefit, wind screens should be at 
least 6 feet high and made of approximately 20 to 30 percent porous material.  Design of 
any wind screen or landscaping shall be compatible with the Historic District. 

Improvement Measure I-WS-3d: Wind Reduction for Building 12 Market Plaza and 
Market Square 

Building 12 Market Plaza and Market Square would be subject to winds exceeding the 
pedestrian wind comfort criteria.  For reducing wind speeds in the public courtyard 
between Buildings 2 and 12, the inner south and west façades of Building D-1 could be 
stepped by at least 12 feet to direct downwashing winds above pedestrian level.  
Alternatively, overhead protection should be used, such as a 12-foot-deep canopy along 
the inside south and west façades of Building D-1, or localized trellises or umbrellas over 
seating areas.  For reducing wind speeds on the eastern and southern sides of Building 12, 
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street trees should be considered, along Maryland and 22nd streets.  Smaller 
underplantings should be combined with street trees to reduce winds at pedestrian level.  
Design of any wind screen or landscaping shall be compatible with the Historic District. 

Improvement Measure I-WS-3e: Wind Reduction for Irish Hill Playground 

The Irish Hill Playground would be subject to winds exceeding the pedestrian wind 
comfort criteria.  For maximum benefit, wind screens should be at least 6 feet high and 
made of approximately 20 to 30 percent porous material.  Design of any wind screen or 
landscaping shall be compatible with the Historic District. 

Improvement Measure I-WS-3f: Wind Reduction for 20th Street Plaza 

The 20th Street Plaza would be subject to winds exceeding the pedestrian wind comfort 
criteria.  A qualified wind consultant should prepare written recommendations of feasible 
means to improve wind comfort conditions in this open space, emphasizing hardscape 
elements, such as wind screens, canopies, and umbrellas.  Where necessary and 
appropriate, wind screens should be strategically placed to the northwest of any seating 
area.  For maximum benefit, wind screens should be at least 6 feet high and made of 
approximately 20 to 30 percent porous material.  If there would be seating areas directly 
adjacent to the north façade of the PKN Building, localized canopies or umbrellas should 
be used.  Design of any wind screen or landscaping shall be compatible with the Historic 
District. 

Cumulative Impacts 

Impact C-WS-1: The Proposed Project at full build-out, when combined with other 
cumulative projects, would not alter wind in a manner that substantially 
affects public areas within the vicinity of the project site.  (Less than 
Significant)  

For the analysis of cumulative wind impacts, the development projects within 1,600 feet from a 

point approximately 400 feet to the west of the center of the project site were analyzed.34  In 

theory, cumulative project winds can increase or reduce impacts, depending on the specifics (e.g., 

height and proximity of buildings, location in context of predominant wind directions, etc.), 

especially the proximity of the cumulative projects to the Proposed Project.  However, cumulative 

projects along with the Proposed Project could result in an increased number of buildings that 

would collectively act as obstacles that would reduce wind speeds in the project site vicinity.  The 

results of the wind tunnel analysis are summarized below. 

Maximum Residential Scenario Plus Cumulative Projects 

Under the Maximum Residential Scenario plus cumulative projects, the wind tunnel test results 

are very similar to those for the Maximum Residential Scenario.  Figure 4.I.6: Pedestrian Wind 

                                                      
34 Image 1 and the table on p. 4 of the Pedestrian Wind Study show the cumulative projects analyzed.   
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Comfort and Hazard Conditions - Maximum Residential Scenario Plus Cumulative, p. 4.I.65, 

shows the pedestrian wind comfort conditions for this configuration. 

Under the Maximum Residential Scenario plus cumulative projects, the average wind speed is 11 

mph.  (This is 1 mph less than the average under the Maximum Residential Scenario.)  The range 

of wind speeds is from 7 to 19 mph.  Under Maximum Residential Scenario plus cumulative 

projects, 133 of the 248 test locations comply with the comfort criterion, and 115 do not. 

The wind hazard criterion of Planning Code Section 148 would not be exceeded at any test 

locations under the Maximum Residential Scenario plus cumulative projects.  No mitigation 

measures are necessary. 

Maximum Commercial Scenario Plus Cumulative Projects 

Under the Maximum Commercial Scenario plus cumulative projects, the wind tunnel test results 

are very similar to the Maximum Commercial Scenario.  Figure 4.I.7: Pedestrian Wind Comfort 

and Hazard Conditions - Maximum Commercial Scenario Plus Cumulative, p. 4.I.67, shows the 

pedestrian wind comfort conditions for this configuration. 

Under the Maximum Commercial Scenario plus cumulative projects, the average wind speed is 

11 mph.  (This is the same as the average under the Maximum Commercial Scenario.)  The range 

of wind speeds is from 7 to 19 mph.  Under the Maximum Commercial Scenario plus cumulative 

projects, 134 of the 247 test locations comply with the comfort criterion, and 113 do not. 

The Pedestrian Passageway Option did not need to be tested in the wind tunnel with cumulative 

projects because there are not any cumulative projects to the south of the project site close enough 

to affect the wind test results.  

The wind hazard criterion of Planning Code Section 148 would not be exceeded at any test 

locations under the Maximum Commercial Scenario plus cumulative projects.  No mitigation 

measures are necessary. 
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SHADOW 

The Shadow subsection discusses the shadow impacts of the Proposed Project on open spaces and 

recreation facilities in the vicinity of the project site.  The Environmental Setting discussion 

identifies the existing and planned publicly accessible open spaces and recreation facilities in the 

vicinity of the project site that could potentially be affected by the Proposed Project; identifies 

applicable regulations related to shadow impacts; and summarizes the regulatory framework 

related to the topic of Shadow.   

The Impacts discussion, pp. 4.I.72-4.I.112, describes whether the Proposed Project would cast 

shadow on parks and open spaces in the vicinity of the project site in such a manner as to reduce 

the use and enjoyment of those spaces.  For informational purposes, this discussion also describes 

shadow impacts of new buildings under the Proposed Project on proposed public open space that 

is included as part of the Proposed Project.  The Impacts discussion also describes the cumulative 

effects of the Proposed Project, combined with past, present, and reasonably foreseeable future 

projects. 

The potential extent of shadow impacts of the Proposed Project is based on a shadow fan diagram 

prepared by the Planning Department that projects the maximum reach of project shadow 

throughout an entire year one hour after sunrise and one hour before sunset.35  The analysis is 

based on a digital shadow analysis prepared by an independent consultant that shows the location 

of project shadow on existing and planned public open spaces on and in the vicinity of the 

Proposed Project at representative times of the year throughout the day between one hour after 

sunrise to one hour before sunset (see “Approach to Analysis,” pp. 4.I.73-4.I.75).36 

ENVIRONMENTAL SETTING 

PUBLICLY ACCESSIBLE OPEN SPACES IN THE VICINITY OF THE 
PROPOSED PROJECT 

There are no existing publicly accessible open space areas within the project site.     

There are three existing publicly accessible open spaces within a 0.25-mile vicinity of the project 

site boundary, listed below.  (These open spaces are shown on Figure 4.J.1: Existing, Baseline, 

and Future Parks and Recreational Facilities, in Section 4.J, Recreation, p. 4.J.8.) 

 Esprit Park is three blocks to the west of the project site along the northern side of 
20th Street at Minnesota Street.  It is an approximately 1.8-acre field bordered with picnic 

                                                      
35 The Planning Department’s shadow fan for the Proposed Project, dated January 30, 2015. 
36 PreVision Design, Pier 70 Project Shading Analysis, May 31, 2016.  



4. Environmental Setting and Impacts 
I. Wind and Shadow 

 
December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.70 Draft EIR 

tables, benches, and redwood trees.  It is owned and managed by the San Francisco Parks 
and Recreation Department.   

 Warm Water Cove Park is south of the project site along the waterfront at the eastern 
terminus of 24th Street.  It is an approximately 1.85-acre open space.  It is owned by the 
Port of San Francisco.   

 Woods Yard Park is three blocks to the west of the project site along the southern side of 
22nd Street at Minnesota Street.  It is an approximately 0.25-acre site located with two 
grassy areas, shade trees, and a sand pit.  It is owned by the San Francisco Municipal 
Transit Authority. 

There is one planned publicly accessible Port of San Francisco-owned open space on Pier 70 

adjacent to the project site.   

 The planned Historic Core Plaza would be an approximately 45,000-sq.-ft. plaza south of 
Building 113 and east of Buildings 114, 115, and 116.  It would be constructed as part of 
the adjacent 20th Street Historic Core Project.  The primary pedestrian access to the plaza 
would be from 20th Street through an atrium within Building 113.  It would also be 
accessible from the project site from the south and east.  

The following publicly accessible Port of San Francisco-owned open space is under construction 

on Pier 70 north of the project site.  

 The future Crane Cove Park is an approximately 9-acre site north of the project site 
within Pier 70.  It is bounded by Illinois Street to the east, Mariposa Street to the north, 
San Francisco Bay to the east, and the future continuation of 19th Street to the south.  The 
planned park would include a variety of landscape and plaza areas; 1,000 feet of San 
Francisco Bay shoreline open to the public; adaptive reuse of historic resources, 
including Slipway 4 and two cranes; and views of the dry dock, City skyline, and San 
Francisco Bay.37  The site is owned by the Port of San Francisco, which will own and 
operate the park.  Phase I (which consists of most of the western portion of the site and 
the extension of 19th Street) is anticipated to be completed in late 2017.38  Later phases 
within the eastern portion are anticipated to be completed 5 to 10 years later.    

REGULATORY FRAMEWORK 

SAN FRANCISCO GENERAL PLAN 

The General Plan contains objectives and policies that are related to preserving sunlight on open 

spaces and other public areas.  These objectives and policies are found in the Recreation and 

Open Space Element and the Urban Design Element. 

                                                      
37 Port of San Francisco, Crane Cove Park, December 2015.  Available online at 

http://www.sfport.com/index.aspx?page=2025.  Accessed December 15, 2015. 
38 Port of San Francisco, Crane Cove Park, Project Status, October 2015.  Available online at 

http://sfport.com/sites/default/files/FileCenter/Documents/10509-Plan%20%26%20Perspectives-
%20web%20.pdf.  Accessed June 28, 2016.   
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Recreation and Open Space Element 

The Recreation and Open Space Element states that solar access to public open space should be 

protected. 39  In San Francisco, the presence of the sun's warming rays is essential to enjoying 

open space.  This is because climatic factors, including ambient temperature, humidity, and wind, 

usually combine to create a comfortable climate only when direct sunlight is present.  Therefore, 

the shadows created by new development nearby can critically diminish the utility of the open 

space. 

Urban Design Element 

The Urban Design Element states that buildings to the south, east, and west of parks and plazas 

should be limited in height or effectively oriented so as not to prevent the penetration of sunlight 

to such parks and plazas.  Large buildings and developments should, where feasible, provide 

ground-level open space on their sites, well situated for public access and for sunlight 

penetration.40 

SAN FRANCISCO PLANNING CODE 

Planning Code Section 101.1 / Proposition M 

In November 1986, the voters of San Francisco approved Proposition M (the Accountable 

Planning Initiative), which added Section 101.1 to the Planning Code and established eight 

Priority Policies.  These Priority Policies are the basis upon which inconsistencies with the 

General Plan are resolved.  Priority Policy No. 8 calls for the protection of parks and open space 

and their access to sunlight and vistas. 

Prior to issuing a permit for any project which requires an Initial Study under CEQA; prior to 

issuing a permit for any demolition, conversion, or change of use; and prior to taking any action 

which requires a finding of consistency with the General Plan, the City is required to find that the 

Proposed Project or legislation would be consistent with the Priority Policies. 

Planning Code Section 295 / Proposition K  

In 1984, San Francisco voters approved an initiative known as “Proposition K, The Sunlight 

Ordinance,” which was codified in 1985 as Planning Code Section 295.  Section 295 prohibits the 

                                                      
39 City and County of San Francisco, General Plan, Recreation and Open Space Element, April 2014, p. 18.  

Available online at http://www.sf-
planning.org/ftp/General_Plan/Recreation_OpenSpace_Element_ADOPTED.pdf.  Accessed January 4, 
2016. 

40 City and County of San Francisco, General Plan, Urban Design Element, April 2014, p. 18.  Available 
online at http://www.sf-planning.org/ftp/general_plan/I5_Urban_Design.htm.  Accessed January 4, 2016. 
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approval of “any structure that would cast any shade or shadow upon any property under the 

jurisdiction of, or designated for acquisition by, the Recreation and Park Commission” unless the 

Planning Commission, upon the recommendation of the General Manger of the Recreation and 

Park Department and after review and comment by the Recreation and Park Commission, has 

found that the shadows cast by a proposed project would not have an adverse impact on the use of 

the property.  Section 295 does not apply to structures that do not exceed 40 feet in height.  The 

period analyzed is from the first hour after sunrise until the last hour before sunset. 

On February 7, 1989, pursuant to Proposition K, the Planning Commission and the Recreation 

and Park Commission adopted a joint resolution adopting criteria for determination of significant 

shadows in 14 Downtown parks, as described in a February 3, 1989, memorandum to the 

Planning Commission and the Recreation and Park Commission regarding “Proposition K, The 

Sunlight Ordinance.”41  These criteria establish an “absolute cumulative limit” (ACL) for new 

shadow allowed on these parks, as well as qualitative criteria for allocating the ACL among 

individual development projects.  As discussed below, no properties under the jurisdiction of the 

Recreation and Park Commission are on the project site nor within the potential reach of 

Proposed Project shadow.  As such, Planning Code Section 295 does not apply to the Proposed 

Project.  

Planning Code Sections 146 and 147 

Other Planning Code sections related to shadow, such as Sections 146 and 147, apply to certain 

zoning districts, with the intent to maintain direct sunlight on public sidewalks in certain 

downtown areas during critical periods of use and to minimize shadow on public plazas or other 

publicly accessible open spaces other than those protected by Section 295.  The Pier 70 project 

site is not in zoning districts that are subject to the provisions of Planning Code Sections 146 

and 147. 

IMPACTS AND MITIGATION MEASURES 

SIGNIFICANCE THRESHOLDS 

The threshold for determining the significance of impacts in this analysis is consistent with the 

environmental checklist in Appendix G of the State CEQA Guidelines, which has been modified 

by the San Francisco Planning Department.  For the purpose of this analysis, the following 

applicable threshold was used to determine whether implementing the Proposed Project would 

result in a significant shadow impact.  Implementation of the Proposed Project would have a 

significant shadow effect if the project would: 

                                                      
41 City and County of San Francisco Planning Department, Memorandum to the Planning Commission and 

Recreation and Park Commission, “Proposition K, The Sunlight Ordinance,” February 3, 1989.  
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 Create new shadow in a manner that substantially affects outdoor recreation facilities or 
other public areas. 

“Outdoor recreation facilities or other public areas” studied in this section include planned 

baseline and future Port of San Francisco open spaces within the potential reach of project 

shadow and nearby public sidewalks.  Shadow impacts on open spaces proposed as part of the 

Proposed Project are evaluated for informational purposes. 

APPROACH TO ANALYSIS  

Shadow Fan 

In order to determine whether any outdoor recreation facilities or other public open spaces could 

be potentially affected by project shadow, the Planning Department prepared a “shadow fan” 

diagram.  The shadow fan plots the maximum potential reach of project shadow over the course 

of a year (from one hour after sunrise until one hour before sunset on each day of the year) and 

plots the locations of nearby open spaces, recreation facilities, and parks.  The shadow fan 

accounts for topographical changes but it does not account for existing shadows cast by existing 

buildings.  The shadow fan is used by the Planning Department as the basis for initially 

identifying which open spaces, recreation facilities, and parks merit further study.  Those that are 

outside the maximum potential reach of project shadow do not require further study. 

Based on the shadow fan for the Proposed Project, the adjacent future Historic Core Plaza that is 

part of baseline conditions and the southernmost portion of the future Crane Cove Park, to the 

north of the project site, could be potentially within the reach of project shadow.  No other off-

site publicly accessible open spaces in the vicinity of the project site are within the potential reach 

of project shadow.  

Based on the shadow fan for the Proposed Project, shadow from the Proposed Project could not 

reach any property under the jurisdiction of, or designated for acquisition by, the Recreation and 

Park Commission from one hour after sunrise to one hour before sunset at any time during the 

year.  For this reason, quantification of new project shadow, a method for analyzing shadow 

impacts on Recreation and Park properties, is not necessary for the Proposed Project. 

Shadow Model and Assumptions 

An independent consultant prepared a digital shadow model of the Proposed Project at full build-

out.  Specific architectural designs for buildings within the project site are not available at this 

time.  The Proposed Maximum Height Plan does not specify the exact massing and location of 

the future proposed buildings, but shows the proposed maximum distribution of building heights 

across the project site (ranging from 50 to 90 feet high).  The height plan would be the same for 

every parcel under both the Maximum Residential Scenario and the Maximum Commercial 
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Scenario and therefore serves to cover maximum building volume on each parcel under both 

scenarios.  To understand the worst-case scenario, this analysis of shadow impacts assumes full 

build-out under the height plan shown in Figure 2.13: Proposed Height Limits Plan, in Chapter 2, 

Project Description, p. 2.40, and assumes building volumes that are built to the maximum height 

and cover the entire footprint of each parcel.  The model adds an additional 16 feet of height 

above the maximum height for each parcel to account for rooftop mechanical features which 

would be exempt (under Planning Code Section 260(b)) from the proposed maximum heights 

limits.  The model accounts for the proposed grading of the project site to address sea level rise.  

It addresses Grading Option 3 for Building 12, which involves raising the grade of the 

rehabilitated building to the proposed new grade and therefore would have the greatest potential 

reach of shadow of the three grading options.  

Shadows from existing buildings to be retained and rehabilitated are shown as existing shadow on 

the diagrams; shadows of existing buildings on the project site that are to be demolished to 

construct the Proposed Project are not shown in the diagrams.  For these reasons, this analysis 

represents a conservative disclosure of shadow impacts (i.e., one that may overstate, rather than 

understate, new project shadow).  Project phasing of development of open space is not separately 

discussed.  The proposed new 20th Street Pump Station that would be built at an off-site location 

(west of Building 6 in the BAE Systems parking lot) is not modeled; it would not cast new 

shadow on any open space. 

Project shadows are superimposed on the outlines of affected existing and proposed off-site 

public open space areas, as well as the proposed public open spaces within the project site, to 

evaluate the effect of project shadow on existing and planned public open spaces in the vicinity as 

well as proposed public open spaces to be developed as part of the Proposed Project.  

Shadow Diagrams 

From the digital shadow model, the shadow diagrams graphically depict the movement of project 

shadows across the project site and surrounding area on four representative days of the year from 

one hour after sunrise to one hour before sunset: the summer solstice (June 21, the longest day of 

the year, when the sun is highest in the sky and shadows are the shortest at any given time of 

day); the spring/autumn equinoxes (March 20/September 22, when the sun’s position is nearly 

identical to the opposite equinox and represent the midway point between the winter and summer 

solstices); and the winter solstice (December 21, the shortest day of the year, when the sun is 

lowest in the sky and shadows are the longest at any given time of day).  

For each of these days (summer solstice, spring/autumn equinoxes, and winter solstice), this 

section presents representative shadow diagrams at five times of day: one hour after sunrise; the 

beginning, middle, and end of the midday period of peak use (10:00 a.m., 12:00 p.m., and 3:00 
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p.m.); and one hour before sunset.  Presenting a series of shadow diagrams from the same day 

demonstrates how shadow moves across the space and expands and contracts over a specific 

period of time.  While these are not the only times of day and year when shadows occur, they 

represent times of peak midday use of open space on the longest day of the year, on the equinoxes 

(when day and night are of approximately equal length), and on the shortest day of the year.  

From these shadow diagrams, shadow impacts on particular open spaces are described and 

evaluated. 

Features of the Proposed Project that could have an effect on shadows include proposed grading, 

the location and allowable height and bulk of buildings, and the location and character of 

proposed open space within the project site, as described below under “Project Features.”  The 

features are the same or substantially similar under the Maximum Residential Scenario and the 

Maximum Commercial Scenario, and under the three options for sewer/wastewater treatment that 

are analyzed in this EIR.  To the extent that these features may differ somewhat from one to 

another, they are generally included and accounted for in an analysis of maximum building 

massing within the project site, and the maximum grading option for Building 12.  The same 

regulatory requirements and mitigation measures applicable to the Proposed Project are equally 

applicable under the Proposed Project’s scenarios and options.  Therefore, this impact analysis of 

shadow impacts applies to both scenarios, and no separate analysis of impacts under each 

scenario or option is necessary. 

On-Site Open Space Included as Part of the Proposed Project 

The project site does not currently contain any developed or accessible public open space, but 

public open space would be constructed within the project site as part of the Proposed Project.  

Since these open spaces do not yet exist, project shadow on these open spaces would not interfere 

with any existing recreational use that may rely on access to sunlight and would have no impact 

under CEQA.  The Impacts discussion in this section describes and evaluates shadow that would 

be cast by the Proposed Project on public open space to be constructed within the project site as 

part of the Proposed Project and is provided for informational purposes only. 

PROJECT FEATURES 

Building Locations and Maximum Building Heights  

The proposed Pier 70 SUD would include amendments to the General Plan and Planning Code 

that would establish the height and bulk district on the project site.  The existing height and bulk 

district on the 28-Acre Site is 40-X; the proposed amendments to the General Plan and Planning 

Code would include an amendment to change the existing 40-X Height and Bulk District to 90-X, 

except for a 100-foot-wide portion adjacent to the shoreline, which would remain at 40-X.  (See 

Figure 2.13: Proposed Height Limits Plan, in Chapter 2, Project Description, p. 2.40.)  Maximum 
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building heights would be generally 50, 65, 70, and 90 feet, depending on location.  Buildings up 

to 90 feet in height could generally be constructed along the southern and northern perimeters.  At 

the center and eastern portions of the site, new buildings would be limited to heights between 50 

to 70 feet.   

The existing height and bulk districts on the Illinois Parcels are 65-X along the western end of the 

project site, and 40-X within the eastern portion of the Hoedown Yard.  The proposed amendments 

to the General Plan and Planning Code would include an amendment to change the existing 40-X 

Height and Bulk District to 65-X.  Proposed building locations on the 20th/Illinois portion of the 

site would front Illinois Street and the new 21st Street.  Proposed development on the Hoedown 

Yard would front Illinois Street and the southern property line adjacent to 22nd Street.   

Rehabilitated Building 2, in the central portion of the 28-Acre Site, would be retained at its 

existing height of approximately 80 feet.  Rehabilitated Building 12, which is approximately 

60 feet tall, would remain in place under Grading Option 3.  Existing Building 21, which is about 

45 feet tall, would be moved about 75 feet southeast from its current location to a new site just 

north of the proposed Slipways Commons open space.  Relocated Building 21 would be framed 

by new 90-, 65-, and 50-foot-tall buildings to the west, north, and east, respectively.   

Proposed Open Space Plan  

The Proposed Project would construct 9 acres of publicly owned open space.  (See Figure 2.15: 

Proposed Open Space Plan, in Chapter 2, Project Description, p. 2.46.)  Open spaces included as 

part of the Proposed Project under both the Maximum Residential Scenario and Maximum 

Commercial Scenario would be the Waterfront Promenade, Waterfront Terrace, Slipways 

Commons, Building 12 Market Plaza and Market Square, Irish Hill Playground, and 20th Street 

Plaza.  These open spaces are described below; however, they are not yet fully programmed.  If 

parking is developed on Parcels C1 and/or C2, public open space would be built on the building 

rooftops. 

Waterfront Promenade 

The Waterfront Promenade would encompass a portion of an approximately 5-acre waterfront 

park area (which includes the Waterfront Terrace open spaces area, described below) located 

along the central and southern shoreline of the project site.  The Waterfront Promenade would 

include a north-south running pedestrian and bicycle promenade as part of the 20-foot-wide Blue 

Greenway and Bay Trail system.  To provide opportunities for waterfront viewing and passive 

recreation, anticipated features within the Waterfront Promenade include a café terrace north and 

east of Parcel E3, and furnished picnic and seating terraces east of Parcels E3 and H2.  A 6-foot-

wide shoreline trail would run parallel to the rip-rap along the water’s edge and would connect 

the various features at the San Francisco Bay edge.  The Pier 70 slipway structures along the 
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waterfront’s edge would also be made accessible and would offer opportunities for fishing and 

bayfront viewing.  The Waterfront Promenade installation would include two of the four viewing 

pavilions planned for the project site, which would be designed to accommodate a variety of 

public program uses.  

Waterfront Terrace 

The Waterfront Terrace would be constructed along the northern half of the project site’s 

shoreline, just to the north of the Waterfront Promenade, and orient views towards the areas of 

active and historic shipbuilding activities north of the project site.  The Waterfront Terrace 

includes three primary spaces: a third viewing pavilion to the north, a social lawn along the 

central portion, and an eating/drinking area (beer garden) along the southern portion, which 

would include picnicking, seating, and food and beverage operations.  The Waterfront Terrace 

would also include a portion of the 20-foot-wide, north-south running Blue Greenway and Bay 

Trail system along the water’s edge.    

Slipways Commons 

The Slipways Commons installation would be the central open space of the project site, intended 

to connect rehabilitated Buildings 2, 12, and 21 to the waterfront, and would be designed to 

accommodate community gatherings, festivals, performances, art installations, and nighttime and 

cultural events.  Anticipated features include a café terrace, an event pavilion, and the last of the 

four viewing pavilions planned for the project site.   

Building 12 Market Plaza and Market Square 

Market Square would be primarily located directly north and east of historic Buildings 2 and 12.  

The approximately 1.5-acre plaza and square would provide opportunity for ground-floor uses 

within these two buildings to extend outside.  Anticipated features within this planned courtyard 

include flexible space for open-air markets, market stalls, and small performances and gatherings.  

Directly south of Building 12, a potential café terrace is anticipated in the open space partially 

framed by the metal frame remnant of Building 15.   

Irish Hill Playground   

The Irish Hill Playground installation would be a 2-acre area adjacent to the south and east of the 

existing remnant of Irish Hill.  The playground would include children’s play areas (play slope 

and play pad), a seating area, a picnic grove, a lounging terrace, and planted slopes and pathways.  

The multi-trunk trees adjacent to Irish Hill Playground would remain.   
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20th Street Plaza 

The 0.5-acre 20th Street Plaza open space area would be located at the southeast corner of the 20th 

and Illinois streets intersection, directly north of Parcel PKN.  This gateway space would allow 

for direct views into Pier 70’s Historic Core, specifically historic Building 113.  Anticipated 

features within the 20th Street Plaza include terraced seating areas, and a stormwater garden 

terrace for infiltration of rainwater.   

Structured Parking Rooftop Open Space 

If constructed as district parking, the rooftops of structures on Parcels C1 and C2 would provide 

public open space in addition to the 9 acres.  These open spaces are anticipated to be designed to 

offer active recreation (sports courts and play fields), along with community garden, seating, and 

observational terrace areas.   

IMPACT EVALUATION 

Impact WS-4: The Proposed Project would not create new shadow in a manner that 
substantially affects outdoor recreation facilities or other public areas.  
(Less than Significant) 

There are no existing outdoor recreation facilities or other publicly accessible open spaces within 

the potential reach of project shadow.  Historic Core Plaza, part of the 20th Street Historic Core 

Project and adjacent to the project site, is currently under construction, as is the future Crane 

Cove Park along the shoreline north of the Historic Core.  As potentially affected recreational 

facilities, both of these parks are being treated as if they already exist.  Sidewalks in the vicinity 

of the project site and San Francisco Bay are also considered affected public areas for the 

purposes of this discussion of shadow impacts on recreation facilities and public areas.  Seven 

proposed publicly accessible open spaces that are included within the project site as part of the 

Proposed Project are not considered part of the existing environment but are discussed for 

informational purposes. 

Presented on the following pages are 15 diagrams showing four representative days of the year 

(June 21 [the summer solstice], March 20/September 22 [the spring and autumn equinoxes], and 

December 21 [the winter solstice]), each at five representative times of day (one hour after 

sunrise, 10:00 a.m., 12:00 p.m., 3:00 p.m., and one hour before sunset).  The summer solstice 

times and equinox times are shown in Pacific Daylight Time (PDT).  The winter solstice times 

are shown in Pacific Standard Time (PST).  Figures 4.I.8 through 4.I.12 show shadow on June 21, 

the summer solstice; Figures 4.I.13 through 4.I.17 show shadow on March 20/September 22, the 

spring and autumn equinoxes; and Figures 4.I.18 through 4.I.22 show shadow on December 21, 

the winter solstice.  
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Future Historic Core Plaza 

On the summer solstice, new shadow created by new buildings under the Proposed Project (new 

project shadow) would not reach the Historic Core Plaza open space that is part of baseline 

conditions during the representative times of midday peak usage (10:00 a.m., 12:00 p.m., and 

3:00 p.m.).  This open space would receive some shadow from adjacent existing buildings at 

these times, shading up to 17 percent of the space at 10:00 a.m.  On the equinoxes at 10:00 a.m., 

12:00 p.m., and 3:00 p.m., new buildings within Parcel C1 would create new project shadow on 

the open space along its southern end, shading up to 16 percent of the open space at 12:00 p.m.  

This open space would receive some shadow from adjacent existing buildings at these times, 

shading up to 34 percent of the space at 3:00 p.m. 

On the winter solstice at 10:00 a.m., 12:00 p.m., and 3:00 p.m., new buildings within Parcel C1 

would create new project shadow on the open space along its southern end, shading up to 

65 percent of the open space at 12:00 p.m.  This open space would receive some shadow from 

adjacent existing buildings at these times, shading up to 43 percent of the space at 3:00 p.m. 

Table 4.I.3: Shadow Coverage (Percent) on Historic Core Plaza with the Proposed Project 

presents and summarizes the percentage of the open space area covered by (1) shadow from 

existing buildings in the vicinity of the project site and from rehabilitated buildings that would be 

retained under the Proposed Project; (2) new shadow created by new buildings under the 

Proposed Project; and (3) remaining sunlight on the open space.  The representative times are 

shown on an hourly basis, beginning one hour after sunrise and ending one hour before sunset, on 

the summer solstice, equinoxes, and winter solstice.   

Maximum project shadow would occur around noon around the winter solstice, when new 

buildings in Parcel C1 would shade up to 66 percent of the open space.  Future Historic Core 

Plaza would remain mostly sunny for most of the year during the times of midday peak usage.  

Around the winter solstice, most of the plaza would be shaded during most of the times of peak 

midday usage.  The Historic Core Plaza is an urban plaza that is defined by the existing and 

proposed buildings that enclose it and relies on the immediate proximity of these buildings, and 

food service and commercial uses to be housed therein, to activate the space.  Activities within 

the plaza could include sitting, dining, outdoor markets, and performances.  Under conditions 

when the Historic Core Plaza would be shadowed, persons seeking sunlight would have ready 

access to the nearby Waterfront Promenade and Waterfront Terrace open spaces, which would be 

entirely sunny to mostly sunny during the morning through at least early afternoon throughout the 

year, and through late afternoon around the summer solstice.  Therefore, the Proposed Project 

would not substantially affect the use of the future Historic Core Plaza.  The Proposed Project  
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Table 4.I.3: Shadow Coverage (Percent) on Historic Core Plaza with the Proposed Project  

Time1 Summer Solstice (June 21) Equinoxes (March 20 and September 22) Winter Solstice (December 21) 

Study 
Start / 
End2 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow:  
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

6:00 a.m. 6:48 69 28 3 6:58 80 17 3  – –  

7:00 a.m.  66 31 3  80 17 3  – –  

8:00 a.m.  52 11 37  59 5 36 8:22 96 1 3 

9:00 a.m.  29 1 70  26 11 63  62 24 14 

10:00 a.m.  17 0 83  9 14 77  18 55 27 

11:00 a.m.  9 0 91  4 16 80  4 62 34 

12:00 p.m.  5 0 95  1 16 83  2 65 33 

1:00 p.m.  0 0 100  10 15 75  14 59 27 

2:00 p.m.  6 0 94  20 13 67  30 53 17 

3:00 p.m.  13 0 87  34 11 55  52 43 5 

4:00 p.m.  22 0 78  57 7 36 3:55 65 31 4 

5:00 p.m.  33 0 67  92 0 8  – –  

6:00 p.m.  51 0 49 5:06 93 0 7  – –  

7:00 p.m.  79 0 21  – –   – –  

8:00 p.m. 7:35 97 0 3  – –   – –  

Notes:  
1 The summer solstice and equinox times are Pacific Daylight Time (PDT).  The winter solstice times are Pacific Standard Time (PST). 
2  The shading analysis starts one hour after sunrise and ends one hour before sunset per Planning Code Section 148. 
3  The existing shadow coverage includes shadow cast by existing buildings in the vicinity of the project site.  It includes existing buildings on the project site that would 

be rehabilitated and retained under the Proposed Project.  It does not include buildings that would be demolished.  

Source: PreVision, 2015; Turnstone/SWCA. 
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would result in a less-than-significant shadow impact on the future Historic Core Plaza, and no 

mitigation measures are necessary. 

Future Crane Cove Park 

New project shadow would not reach the future Crane Cove park open space during any of the 

representative times of midday peak usage at any time of year.  New buildings in Parcel A would 

shade an area comprising up to 0.25 percent of the park for about 15 minutes around 8:28 a.m. on 

and around the winter solstice.  The shaded area of the park would be located along the southern 

side of Building 109.  The new shadow occurs in the southernmost end of the park, which is 

otherwise shaded by existing buildings located north of 20th Street at this time.  Therefore, the 

Proposed Project would not substantially affect the use of the future Crane Cove Park.  The 

Proposed Project would result in a less-than-significant shadow impact on the future Crane Cove 

Park, and no mitigation measures are necessary. 

Sidewalks in the Vicinity of the Project Site  

The following discussion describes the shadow impacts of the Proposed Project on public 

sidewalks in the project vicinity on four representative days of the year: the summer solstice, the 

equinoxes, and the winter solstice. 

Summer Solstice 

New buildings within the project site would shade a segment of Illinois Street spanning from just 

south of 20th Street to just south of 22nd Street, and a segment of 22nd Street from just west of 

Third Street and the existing stub of 22nd Street east of Illinois Street, beginning around 6:48 a.m. 

Shadows would begin to recede from the west side of Illinois Street around 10:00 a.m. and would 

move completely off of the street by around 12:00 p.m.  Shadows would begin to recede from the 

south side of 22nd street around 7:30 a.m. and would move completely off of the street by around 

9:00 a.m.  Although the potential reach of project shadow extends to the east side of Third Street 

(one block to the west of the project site), Third Street would already be shaded by the four-story 

American Industrial Center buildings across Illinois Street to the west and southwest of the 

project site.    

The Equinoxes 

New buildings within the project site would shade a segment of Illinois Street between 20th Street 

to the north and 22nd Street to the south, beginning around 6:58 a.m.  Shadows would begin to 

recede from the west side of Illinois Street around 9:30 a.m. and would move completely off of 

the street by around 12:00 p.m.  Although the potential reach of project shadow extends to the 

east side of Third Street (one block to the west of the project site), Third Street is already shaded 



4. Environmental Setting and Impacts 
I. Wind and Shadow 

 
December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.97 Draft EIR 

by the four-story American Industrial Center buildings across Illinois Street to the west and 

southwest of the project site under existing conditions.    

Winter Solstice 

New buildings within the project site would shade a segment of Illinois Street spanning from just 

north of 19th Street to just north of 22nd Street, and would also shade a segment of 20th Street 

spanning from just west of Illinois Street to Michigan Street.  Shadows would begin to recede 

from the west side of Illinois Street, beginning around 10:00 a.m. and would move completely off 

of the street by around 12:00 p.m.  Project shadow on 20th Street would remain until around 3:00 

p.m. when the segment of 20th Street would be completely shaded by the existing American 

Industrial Center on the west side of Illinois Street.  Although the potential reach of project 

shadow extends to the east side of Third Street (one block to the west of the project site) in the 

early morning hours, at this time, Third Street would already be shaded by existing buildings 

north of 20th Street and west of Illinois Street. 

Conclusion 

The Proposed Project would cast new shadow on nearby sidewalks, including, but not limited to, 

those on Illinois Street, 20th Street, and 22nd Street, at certain times of day throughout the year.  

Many of the sidewalks in the project vicinity are already shadowed for portions of the day by 

existing buildings, and new project shadow would be transitory in nature and would not 

substantially affect the use of the sidewalks.  Overall, the Proposed Project would not increase the 

amount of shadow on the sidewalks above levels that are common and generally expected in 

densely developed urban environments.  

Shadow from the Proposed Project would not substantially affect the use of sidewalks within the 

vicinity of the project site.  Thus, the impact of the project shadow on public areas would be less 

than significant, and no mitigation measures are necessary. 

San Francisco Bay 

New buildings within the project site would shade the surface of San Francisco Bay immediately 

east of the project site late in the day throughout the year.  During the summer solstice, project 

shadow would reach San Francisco Bay at around 5:00 p.m. and would grow in length, extending 

southeastward into San Francisco Bay by as much as 460 feet until 7:35 p.m., one hour before 

sunset.  During the equinoxes, project shadow would reach San Francisco Bay at around 3:00 

p.m. and would grow in length, extending eastward into San Francisco Bay by as much as 

525 feet until 5:06 p.m., one hour before sunset.  During the winter solstice, project shadow 

would reach San Francisco Bay at around 1:45 p.m. and would grow in length, extending 
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northeastward into the Bay by as much as 525 feet until 3:55 p.m., one hour before sunset.  

Project shadow on San Francisco Bay would not substantially affect the use of San Francisco Bay 

for recreational users.  Recreational users of San Francisco Bay who seek sunlight could readily 

relocate beyond the reach of project shadow.  The Proposed Project would result in a less-than-

significant shadow impact on San Francisco Bay, and no mitigation measures are necessary. 

On-Site Open Space Included as Part of the Proposed Project (Informational Discussion) 

This Impacts discussion about shadow that would be cast by the Proposed Project on public open 

space to be constructed within the project site as part of the Proposed Project is provided for 

informational purposes only.  Implementation of the Proposed Project would result in the creation 

of publicly accessible open spaces within the project site.  New buildings within the project site 

associated with the Proposed Project would also cast shadow on those proposed new open spaces 

within the project site.  Those existing areas are not proposed to be placed under the jurisdiction 

of, or designated to be acquired by, the Recreation and Park Commission, and further, are not 

subject to Section 295 of the Planning Code.  As these areas are not currently developed or 

accessible as public open space, shadow on these spaces would not interfere with any existing 

recreational uses.   

The Proposed Project would include 9 acres of publicly owned open space.  (See Figure 2.15: 

Proposed Open Space Plan, in Chapter 2, Project Description, p. 2.46.)  Open spaces that are part 

of the Proposed Project would include the Waterfront Promenade, Waterfront Terrace, Slipways 

Commons, Building 12 Market Plaza and Market Square, Irish Hill Playground, and 20th Street 

Plaza.  If constructed as structured parking, the rooftops of structures on Parcels C1 and C2 would 

provide public open space in addition to the 9 acres. 

New buildings that would be constructed under the Proposed Project would shadow each of the 

Proposed Project’s planned open spaces.  The general sunlight and shadow conditions at each 

open space proposed for the project site are summarized in this section.  In the following 

summaries, shadow or sunlight coverage descriptions are generalized and the times given are 

approximations. 

Proposed Waterfront Terrace 

On the summer solstice, at 10:00 a.m. and 12:00 p.m., the Proposed Project would not create any 

new shadow on the Waterfront Terrace open space.  At 3:00 p.m., new buildings within Parcels 

B2 and E4 would create new project shadow on this open space along its western boundary, 

shading up to 14 percent of the open space. 
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On the equinoxes, at 10:00 a.m., the Proposed Project would not create any new project shadow 

on this open space.  At 12:00 p.m., new buildings within Parcel B2 would create new project 

shadow at the northern end of the open space along its western boundary, shading up to 5 percent 

of the open space.  At 3:00 p.m., new buildings within Parcels B2 and E4 would shade about 

80 percent of the open space.    

On the winter solstice, at 10:00 a.m., the Proposed Project would cast net new shadow on the 

southwestern corner of this open space.  At 12:00 p.m., new buildings within Parcel B2 would 

create new project shadow at the northern end of the open space along its western boundary, 

shading up to 10 percent of the open space.  At 3:00 p.m., new buildings within Parcels B2 and 

E4 would shade about 96 percent of the open space. 

See Table 4.I.4: Shadow Coverage (Percent) on the Waterfront Terrace with the Proposed Project.  

The Waterfront Terrace is envisioned as a waterfront open space with landside restaurants and 

expansive views of San Francisco Bay.  The space would be entirely sunny, or mostly sunny, 

during the morning and through at least early afternoon throughout the year, and would be mostly 

sunny through late afternoon around the summer solstice.  When shaded by new buildings 

(beginning in the mid-afternoon around the summer solstice, midday around the equinoxes, and 

late morning around the winter solstice, and lasting for the remainder of the daylight hours), the 

waterfront open space would be less usable for those seeking sunlight but would continue to offer 

waterfront access and San Francisco Bay views.    

Proposed Waterfront Promenade 

On the summer solstice, at 10:00 a.m. and 12:00 p.m., the Proposed Project would not create any 

new project shadow on the Waterfront Promenade open space.  At 3:00 p.m., new buildings 

within Parcels E3 and H2 would create new project shadow on this open space along its western 

boundary, shading up to 25 percent of the open space. 

On the equinoxes, at 10:00 a.m., the Proposed Project would not create any new project shadow 

on this open space.  At 12:00 p.m., new buildings within Parcel E3 would create new project 

shadow along its western boundary bordering Parcel E3, shading up to 1 percent of the open 

space.  At 3:00 p.m., new buildings within Parcels E3 and H2 would shade about 71 percent of 

the open space. 
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Table 4.I.4. Shadow Coverage (Percent) on the Waterfront Terrace with the Proposed Project 

Time1 Summer Solstice (June 21) Equinoxes (March 20 and September 22) Winter Solstice (December 21) 

Study 
Start / 
End2 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow:  
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

6:00 a.m. 6:48 4 0 100 6:58 3 0 97  – –  

7:00 a.m.  0 0 100  3 0 97  – –  

8:00 a.m.  0 0 100  2 0 98 8:22 1 0 99 

9:00 a.m.  0 0 100  1 0 99  0 0 100 

10:00 a.m.  1 0 100  0 0 100  0 1 99 

11:00 a.m.  0 0 100  0 0 100  0 5 95 

12:00 p.m.  0 0 100  0 5 95  0 10 90 

1:00 p.m.  0 0 100  0 20 80  0 36 64 

2:00 p.m.  0 2 98  0 46 54  0 63 37 

3:00 p.m.  1 14 85  0 80 20  0 96 4 

4:00 p.m.  2 34 64  3 91 6 3:55 0 99 1 

5:00 p.m.  5 56 39  5 91 4  – –  

6:00 p.m.  6 68 26 5:06 5 90 5  – –  

7:00 p.m.  11 66 23  – – –  – –  

8:00 p.m. 7:35 13 62 25  – – –  – –  

Notes:  
1 The summer solstice and equinox times are Pacific Daylight Time (PDT).  The winter solstice times are Pacific Standard Time (PST). 
2  The shading analysis starts one hour after sunrise and ends one hour before sunset per Planning Code Section 148. 
3  The existing shadow coverage includes shadow cast by existing buildings in the vicinity of the project site.  It includes existing buildings on the project site that would 

be rehabilitated and retained under the Proposed Project.  It does not include buildings that would be demolished.  

Source: PreVision, 2015; Turnstone/SWCA. 
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On the winter solstice, at 10:00 a.m., the Proposed Project would not create any new project 

shadow on this open space.  At 12:00 p.m., new buildings within Parcel E3 would create new 

project shadow along its western boundary bordering Parcel E3, shading up to 1 percent of the 

open space.  At 3:00 p.m., new buildings within Parcels E3 and H2 would shade about 83 percent 

of the open space.   

See Table 4.I.5: Shadow Coverage (Percent) on the Waterfront Promenade with the Proposed 

Project.  

The Waterfront Promenade is envisioned as a waterfront open space with landside restaurants and 

expansive views of San Francisco Bay.  The space would be entirely sunny, or mostly sunny, 

during the morning and through early afternoon throughout the year, and would be mostly sunny 

through late afternoon around the summer solstice.  When shaded by new buildings (beginning in 

the mid-afternoon around the summer solstice, midday around the equinoxes, and late morning 

around the winter solstice, and lasting for the remainder of the daylight hours during those days), 

the waterfront open space would be less usable for those seeking sunlight but would continue to 

offer waterfront access and San Francisco Bay views.    

Proposed Slipways Commons 

On the summer solstice, at 10:00 a.m., 12:00 p.m., and 3:00 p.m., new buildings in Parcels E2 

and E3 would create new project shadow along the southern end of the Slipways Commons open 

space, shading up to 15 percent of the open space along its southern edge at 12:00 p.m.   

On the equinoxes, at 10:00 a.m., 12:00 p.m., and 3:00 p.m., new buildings in Parcels E2 and E3 

would create new project shadow within the southern portion of this open space, shading up to 

46 percent of the open space at 10:00 a.m.   

On the winter solstice, at 10:00 a.m., 12:00 p.m., and 3:00 p.m., new buildings in Parcels E2 and 

E3 would create new project shadow within most of this open space, shading up to 92 percent of 

the open space at 12:00 p.m.   

See Table 4.I.6: Shadow Coverage (Percent) on Slipways Commons with the Proposed Project.   

Slipways Commons is envisioned as a gathering place and would be programmed with 

community and cultural events.  The space would be an urban plaza that is defined by the existing 

and proposed buildings that would enclose it and would rely on the proximity of these buildings,   
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Table 4.I.5. Shadow Coverage (Percent) on the Waterfront Promenade with the Proposed Project 

Time1 Summer Solstice (June 21) Equinoxes (March 20 and September 22) Winter Solstice (December 21) 

Study 
Start / 
End2 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

6:00 a.m. 6:48 0 0 100 6:58 0 0 100  – –  

7:00 a.m.  0 0 100  0 0 100  – –  

8:00 a.m.  0 0 100  0 0 100 8:22 0 0 100 

9:00 a.m.  0 0 100  0 0 100  0 0 100 

10:00 a.m.  0 0 100  0 0 100  0 0 100 

11:00 a.m.  0 0 100  0 0 100  0 0 100 

12:00 p.m.  0 0 100  0 1 99  0 1 99 

1:00 p.m.  0 0 100  0 14 86  0 20 80 

2:00 p.m.  0 9 91  0 39 61  0 63 37 

3:00 p.m.  0 25 75  0 71 29  1 83 16 

4:00 p.m.  0 42 58  0 79 21 3:55 7 86 7 

5:00 p.m.  0 64 36  0 84 16  – –  

6:00 p.m.  0 68 32 5:06 0 83 17  – –  

7:00 p.m.  0 87 13  – –   – –  

8:00 p.m. 7:35 0 100 0  – –   – –  

Notes:  
1 The summer solstice and equinox times are Pacific Daylight Time (PDT).  The winter solstice times are Pacific Standard Time (PST). 
2  The shading analysis starts one hour after sunrise and ends one hour before sunset per Planning Code Section 148. 
3  The existing shadow coverage includes shadow cast by existing buildings in the vicinity of the project site.  It includes existing buildings on the project site that 

would be rehabilitated and retained under the Proposed Project.  It does not include buildings that would be demolished.  

Source: PreVision, 2015; Turnstone/SWCA. 
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Table 4.I.6. Shadow Coverage (Percent) on Slipways Commons with the Proposed Project  

Time1 Summer Solstice (June 21) Equinoxes (March 20 and September 22) Winter Solstice (December 21) 

Study 
Start / 
End2 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

6:00 a.m. 6:48 0 21 79 6:58 0 47 53  – –  

7:00 a.m.  0 17 83  0 48 52  – –  

8:00 a.m.  0 7 93  0 50 50 8:22 0 76 24 

9:00 a.m.  0 4 96  0 48 52  0 79 21 

10:00 a.m.  0 11 89  0 46 54  0 84 16 

11:00 a.m.  0 14 86  0 45 55  0 89 11 

12:00 p.m.  0 15 85  0 44 56  0 92 8 

1:00 p.m.  0 15 85  0 42 58  0 94 6 

2:00 p.m.  0 13 87  0 39 61  0 93 7 

3:00 p.m.  0 10 90  0 34 66  7 88 12 

4:00 p.m.  0 7 93  4 27 69 3:55 34 66 0 

5:00 p.m.  0 10 90  23 19 58  – –  

6:00 p.m.  1 30 69 5:06 28 18 54  – –  

7:00 p.m.  2 76 22  – –   – –  

8:00 p.m. 7:35 27 73 0  – –   – –  

Notes:  
1 The summer solstice and equinox times are Pacific Daylight Time (PDT).  The winter solstice times are Pacific Standard Time (PST). 
2  The shading analysis starts one hour after sunrise and ends one hour before sunset per Planning Code Section 148. 
3  The existing shadow coverage includes shadow cast by existing buildings in the vicinity of the project site.  It includes existing buildings on the project site that would 

be rehabilitated and retained under the Proposed Project.  It does not include buildings that would be demolished.  

Source: PreVision, 2015; Turnstone/SWCA. 



4. Environmental Setting and Impacts 
I. Wind and Shadow 

 
December 21, 2016  Pier 70 Mixed-Use District Project 

Case No. 2014-001272ENV 4.I.104 Draft EIR 

and services and uses housed therein, to activate it.  The space would remain mostly sunny for 

most of the year during the times of midday peak usage.  Around the winter solstice, most of the 

open space would be shaded during the times of peak midday usage.  Persons seeking sunlight 

would have seating options at the northern portion of the space that would remain in sunlight 

through late afternoon for most of the year, as well as adjacent Waterfront Promenade and 

Waterfront Terrace open spaces, which would be entirely sunny, or mostly sunny, during the 

morning through at least early afternoon throughout the year, and through late afternoon around 

the summer solstice.  When shaded by new buildings, the waterfront open space would be less 

usable for those seeking sunlight but would continue to offer framed views of San Francisco Bay. 

Proposed Building 12 Market and Market Square 

On the summer solstice, at 10:00 a.m., new buildings in Parcel D would create new project 

shadow in the northern portion of Market Square, and new buildings in Parcels E1 and E2 would 

create new project shadow along the western side of the proposed Maryland Street, together 

shading up to 25 percent of the open space.  At that time, rehabilitated Buildings 2 and 12 would 

shade 18 percent of Market Square along the eastern side of the proposed Louisiana Street.  At 

12:00 p.m., new buildings in Parcel D would create new project shadow in the northern portion of 

Market Square, shading up to 7 percent of the open space.  At that time, rehabilitated Buildings 2 

and 12 would shade 19 percent of Market Square along the eastern side of the proposed Louisiana 

Street.  At 3:00 p.m., new buildings in Parcels C1 and C2 would create new project shadow along 

the eastern side of the proposed Louisiana Street, shading up to 8 percent of the open space.  At 

that time, rehabilitated Buildings 2 and 12 would shade 31 percent of the open space within 

Market Square and along the western side of the proposed Maryland Street. 

On the equinoxes, at 10:00 a.m., new buildings in Parcel D would create new project shadow in 

the northern portion of Market Square and new buildings in Parcels F, G, and H1 would create 

new project shadow along the northern side of 22nd Street, together totaling 19 percent of Market 

Square.  At that time, rehabilitated Buildings 2 and 12 would shade 28 percent of Market Square 

including the eastern side of the proposed Louisiana Street.  At 12:00 p.m., new buildings in 

Parcels F and G would create new project shadow along the northern side of 22nd Street, shading 

up to 11 percent of the open space.  At that time, rehabilitated Building 12 would shade 

16 percent of Market Square north of Building 12.  At 3:00 p.m., new buildings in Parcels F and 

G would create new project shadow along the northern side of 22nd Street, and new buildings in 

Parcels C1 and C2 would create new project shadow along the eastern side of Louisiana Street, 

together shading up to 19 percent of the open space.  At that time, rehabilitated Buildings 2 and 

12 would shade 55 percent of Market Square east of those buildings.   
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On the winter solstice, at 10:00 a.m., new buildings in Parcel D would create new project shadow 

in the northern portion of Market Square, and new buildings within Parcels E2, F, G, and 

H1would create new project shadow along the northern side of 22nd Street and the western side of 

Maryland Street, together totaling 38 percent of Market Square.  At that time, rehabilitated 

Buildings 2 and 12 would shade 44 percent of Market Square including the eastern side of the 

proposed Louisiana Street.  At 12:00 p.m., new buildings in Parcels F and G would create new 

project shadow along the northern side of 22nd Street, the eastern side of Louisiana Street, and the 

western side of Maryland Street, shading up to 22 percent of the open space.  At that time, 

rehabilitated Building 12 would shade about 33 percent of Market Square north of the building.  

At 3:00 p.m., new buildings in Parcels C1 and C2 would create new project shadow along the 

eastern side of Louisiana Street, and new buildings in Parcels F and G would create new project 

shadow along the northern side of 22nd Street, together shading up to 29 percent of the open 

space.  At that time, rehabilitated Buildings 2 and 12 would shade 70 percent of Market Square 

east of the buildings.  

See Table 4.I.7: Shadow Coverage (Percent) on Market Square and Building 12 Plaza with the 

Proposed Project.   

Market Square is envisioned as an urban plaza and marketplace with ground floor uses of 

surrounding buildings extending outside.  As such, it would be defined by the existing and 

proposed buildings that enclose it and would rely on the immediate proximity of these buildings, 

and services and uses housed therein, to activate the space.  The space would remain mostly 

sunny around the summer solstice during the times of midday peak usage.  Around the equinoxes, 

it would remain mostly sunny until rehabilitated Buildings 2 and12 would shade most of the area 

in the mid-afternoon.  Around the winter solstice, the space would be mostly shaded during times 

of midday peak usage.  Persons seeking sunlight would have access to the adjacent Slipways 

Commons and the nearby Waterfront Promenade and Waterfront Terrace open spaces.   

Proposed Irish Hill Playground   

On the summer solstice, at 10:00 a.m., new buildings in Parcels C1, C2, and HDY would create 

new project shadow west of Parcels C1 and C2, and north of Parcel HDY, together shading up to 

25 percent of the Irish Hill Playground open space.  At 12:00 p.m., new buildings in Parcels C1, 

C2, and HDY would create new project shadow west of Parcel C1, north and west of Parcel C2, 

and north of Parcel HDY, together shading up to 23 percent of the open space.  At 3:00 p.m., new 

buildings in Parcels C1, C2, and HDY would create new project shadow east of Parcel C1, north 

of Parcel C2, and north and east of Parcel HDY, together shading up to 23 percent of the open 

space.   
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Table 4.I.7. Shadow Coverage (Percent) on Market Square and Building 12 Plaza with the Proposed Project  

Time1 Summer Solstice (June 21) Equinoxes (March 20 and September 22) Winter Solstice (December 21) 

Study 
Start / 
End2 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow:  
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

6:00 a.m. 6:48 26 71 3 6:58 22 54 24  – –  

7:00 a.m.  26 70 4  22 53 25  – –  

8:00 a.m.  21 56 23  26 43 31 8:22 42 58 0 

9:00 a.m.  14 40 46  27 36 37  45 50 5 

10:00 a.m.  18 25 57  28 19 53  44 38 18 

11:00 a.m.  20 12 68  27 15 58  43 17 40 

12:00 p.m.  19 7 74  16 11 73  33 22 45 

1:00 p.m.  7 1 92  33 10 57  55 29 16 

2:00 p.m.  17 0 83  45 21 34  64 30 6 

3:00 p.m.  31 8 61  55 19 26  70 29 1 

4:00 p.m.  37 11 52  65 16 19 3:55 70 29 1 

5:00 p.m.  49 13 38  70 15 15  – –  

6:00 p.m.  69 16 15 5:06 70 17 13  – –  

7:00 p.m.  80 14 6  – –   – –  

8:00 p.m. 7:35 87 11 2  – –   – –  

Notes:  
1 The summer solstice and equinox times are Pacific Daylight Time (PDT).  The winter solstice times are Pacific Standard Time (PST). 
2  The shading analysis starts one hour after sunrise and ends one hour before sunset per Planning Code Section 148. 
3  The existing shadow coverage includes shadow cast by existing buildings in the vicinity of the project site.  It includes existing buildings on the project site that 

would be rehabilitated and retained under the Proposed Project.  It does not include buildings that would be demolished.  

Source: PreVision, 2015; Turnstone/SWCA. 
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On the equinoxes, at 10:00 a.m., new buildings in Parcels C1, C2, F, and HDY would create new 

project shadow west of Parcel C1, north and west of Parcel C2, north of Parcel HDY, and along 

the northern side of 22nd Street within the open space, together shading up to 51 percent of the 

open space.  At 12:00 p.m., new buildings in Parcels C2, F, and HDY would create new project 

shadow north of Parcels C2 and HDY, and along the northern side of 22nd Street within the open 

space, together shading up to 35 percent of the open space.  At 3:00 p.m., new buildings in 

Parcels C2, HDY, F, and PKS would create new project shadow east of Parcel PKS, north of 

Parcel C2, north and east of Parcel HDY, and along the northern side of 22nd Street within the 

open space, together shading up to 56 percent of the open space. 

On the winter solstice, at 10:00 a.m., new buildings in Parcels C1, C2, F, and HDY would create 

new project shadow throughout most of the open space, together shading up to 83 percent of the 

open space.  At 12:00 p.m., new buildings in Parcels C2, F, and HDY would create new project 

shadow north of Parcels C2 and HDY, and along the northern side of 22nd Street and at the 

southern entrance to the open space, together shading up to 66 percent of the open space.  At 3:00 

p.m., new buildings in Parcels C2, F, HDY, and PKS would create new project shadow 

throughout most of the open space, together shading up to 94 percent of the open space.  At that 

time, the existing building along the western side of Illinois Street would shade 2 percent of the 

open space at its western entrance.  

See Table 4.I.8: Shadow Coverage (Percent) on Irish Hill Playground with the Proposed Project.   

Irish Hill Playground is envisioned as a children’s playground within an urban public plaza for 

residents of the Proposed Project and surrounding neighborhood.  The space would include play 

structures and seating in the southeastern portion of the space, and the remnant of Irish Hill in the 

northwestern portion of the space.   

The space would remain mostly sunny around the summer solstice in the midday.  As a 

playground, the space may receive its highest volume of use outside of the representative times of 

peak midday use, for example, after school in the late afternoon.  Around the equinoxes, much of 

the playground area would be shaded by new buildings in the midday.  Around the winter 

solstice, the new buildings surrounding the playground area would shade most of the space in the 

midday.  Shadow from buildings that would enclose the space to the west, south, and east under 

the Proposed Project would decrease the comfort of the space for use as a playground for much of 

the day throughout the year for those users who prefer sunlight to shade. 
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Table 4.I.8. Shadow Coverage (Percent) on Irish Hill Playground with the Proposed Project 

Time1 Summer Solstice (June 21) Equinoxes (March 20 and September 22) Winter Solstice (December 21) 

Study 
Start / 
End2 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow:  
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

6:00 a.m. 6:48 29 67 4 6:58 9 82 9  – –  

7:00 a.m.  19 70 11  9 81 10  – –  

8:00 a.m.  4 55 41  1 73 26 8:22 9 90 1 

9:00 a.m.  1 35 64  0 63 37  2 91 7 

10:00 a.m.  0 31 69  0 51 49  0 83 17 

11:00 a.m.  0 28 72  0 43 57  0 73 27 

12:00 p.m.  0 23 77  0 35 65  0 66 34 

1:00 p.m.  0 15 85  0 44 56  0 76 24 

2:00 p.m.  0 19 81  0 47 53  0 91 9 

3:00 p.m.  0 23 77  0 56 44  2 94 4 

4:00 p.m.  0 22 78  2 63 35 3:55 22 75 3 

5:00 p.m.  0 37 63  7 79 14  – –  

6:00 p.m.  0 59 41 5:06 9 78 13  – –  

7:00 p.m.  3 85 12  – –   – –  

8:00 p.m. 7:35 16 84 0  – –   – –  

Notes:  
1 The summer solstice and equinox times are Pacific Daylight Time (PDT).  The winter solstice times are Pacific Standard Time (PST). 
2  The shading analysis starts one hour after sunrise and ends one hour before sunset per Planning Code Section 148. 
3  The existing shadow coverage includes shadow cast by existing buildings in the vicinity of the project site.  It includes existing buildings on the project site that 

would be rehabilitated and retained under the Proposed Project.  It does not include buildings that would be demolished.  

Source: PreVision, 2015; Turnstone/SWCA. 
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Proposed 20th Street Plaza 

On the summer solstice, new buildings in Parcel PKN would create new project shadow north of 

Parcel PKN, shading up to 13, 26, and 17 percent of the 20th Street Plaza open space at 

10:00 a.m., 12:00 p.m., and 3:00 p.m., respectively.  

On the equinoxes, new buildings in Parcel PKN would create new project shadow north of Parcel 

PKN, shading up to 77, 83, and 56 percent of the open space at 10:00 a.m., 12:00 p.m., and 

3:00 p.m., respectively.  At 3:00 p.m., the existing building along the western side of Illinois 

Street would shade 16 percent of the open space at its western end. 

On the winter solstice, new buildings in Parcel PKN would create new project shadow north of 

Parcel PKN, shading up to 91, 99, and 36 percent of the open space, at 10:00 a.m., 12:00 p.m., 

and 3:00 p.m., respectively.  At 3:00 p.m., the existing building along the western side of Illinois 

Street would shade 36 percent of the open space at its western end.   

20th Street Plaza is envisioned as an urban plaza that would serve as the gateway to Pier 70, and 

allow views of historic Building 113.  The space would remain mostly sunny around the summer 

solstice during the times of midday peak usage.  Around the equinoxes and winter solstice, most 

of the space would be shaded by new buildings within Parcel PKN and by existing buildings 

along the western side of Illinois Street in the afternoon.  Proposed shadow on this space would 

not interfere with the purpose of the space to provide a gateway to the Pier 70 complex and to 

provide a view of historic Building 113.   

See Table 4.I.9: Shadow Coverage (Percent) on 20th Street Plaza with the Proposed Project.   

Proposed Rooftop Open Space 

If constructed at the maximum allowable height of 90 feet, rooftop open spaces in Parcels C1 and 

C2 would not be shaded by new buildings or existing buildings at any time during the day or 

year.  Shadow could be cast on these open spaces by other buildings proposed on the project site 

if these parking structures were not built to the maximum allowable height. 

Conclusion 

In summary, the Proposed Project would cast shadow on open spaces in the vicinity of the project 

site, existing sidewalks in the vicinity of the project site, and San Francisco Bay.  (The shadow 

that would be cast by the Proposed Project on open spaces to be developed as part of the 

Proposed Project is included above for informational purposes.)   
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Table 4.I.9. Shadow Coverage (Percent) on 20th Street Plaza with the Proposed Project  

Time1 Summer Solstice (June 21) Equinoxes (March 20 and September 22) Winter Solstice (December 21) 

Study 
Start / 
End2 

Shadow: 
Existing / 

Rehabilitated 
Buildings3 

(%) 

Shadow:  
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

Study 
Start / 
End 

Shadow: 
Existing / 

Rehabilitate
d Buildings3 

(%) 

Shadow: 
New 

Buildings 
(%) 

Sun: 
Remaining 

(%) 

6:00 a.m. 6:48 21 0 79 6:58 59 25 16  – –  

7:00 a.m.  15 0 85  56 27 17  – –  

8:00 a.m.  6 0 94  14 59 27 8:22 35 65 0 

9:00 a.m.  0 0 100  0 71 29  5 86 9 

10:00 a.m.  0 13 87  0 77 23  0 91 9 

11:00 a.m.  0 22 78  0 81 19  0 96 4 

12:00 p.m.  0 26 74  0 83 17  0 99 1 

1:00 p.m.  0 27 73  0 76 24  0 95 5 

2:00 p.m.  0 24 76  0 68 32  14 85 1 

3:00 p.m.  0 17 83  16 56 28  64 36 0 

4:00 p.m.  0 7 93  55 28 17 3:55 100 0 0 

5:00 p.m.  10 0 90  100 0 0  – –  

6:00 p.m.  21 0 79 5:06 100 0 0  – –  

7:00 p.m.  11 0 89  – –   – –  

8:00 p.m. 7:35 33 0 67  – –   – –  

Notes:  
1 The summer solstice and equinox times are Pacific Daylight Time (PDT).  The winter solstice times are Pacific Standard Time (PST). 
2  The shading analysis starts one hour after sunrise and ends one hour before sunset per Planning Code Section 148. 
3  The existing shadow coverage includes shadow cast by existing buildings in the vicinity of the project site.  It includes existing buildings on the project site that 

would be rehabilitated and retained under the Proposed Project.  It does not include buildings that would be demolished.  

Source: PreVision, 2015; Turnstone/SWCA. 
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A project could have a significant impact if it were to create new shadow in a manner that 

substantially affects the use of outdoor recreation facilities or other public areas.  As described 

above, the usability of parks, open spaces, and recreation areas in the vicinity of the project site 

would not be substantially adversely affected by shadow from the development of the Proposed 

Project.  Thus, the shadow impacts of the Proposed Project would be less than significant.  No 

mitigation measures are necessary. 

Cumulative Impacts 

Impact C-WS-2: The Proposed Project, in combination with past, present, and reasonably 
foreseeable future projects in the project vicinity, would not create new 
shadow in a manner that substantially affects outdoor recreation facilities 
or other public areas.  The Proposed Project would not make a 
cumulatively considerable contribution to a significant cumulative 
shadow impact.  (Less than Significant) 

As discussed in Section 4.A., Introduction to Chapter 4, pp. 4.A.12-4.A.17, there are two 

reasonably foreseeable cumulative projects in the immediate project vicinity that could 

potentially shade the same open spaces that would be shaded by the Proposed Project.  Shadow 

from the foreseeable projects at 2051-2065 Third Street / 650 Illinois Street and at 2177 Third 

Street / 590 19th Street would not reach the future Historic Core Plaza, which is part of baseline 

conditions, nor any open spaces to be constructed under the Proposed Project due to the distance 

of these foreseeable projects and their respective positions north of the future Historic Core Plaza 

and Proposed Project open space.  

The project at 2051-2065 Third Street / 650 Illinois Street includes construction of a new 6-story, 

65-foot-tall building.  The project at 2177 Third Street / 590 19th Street includes construction of 

two 7-story, 68-foot-tall buildings.  These projects are located along the western side of Illinois 

Street directly across from the future Crane Cove Park and would shade the park beginning in the 

late afternoon around the summer solstice, mid-afternoon around the equinoxes, and early 

afternoon around the winter solstice.  As discussed above, shadow from the Proposed Project 

would reach this open space early in the morning around the winter solstice and would briefly 

shade a 0.25 percent area of the park located along the southern side of Building 109 for 

approximately 12 minutes.  As shadows from the Proposed Project would occur in the early 

morning hours around the winter solstice, they would not combine or contribute to afternoon 

shadows from these foreseeable projects, which would occur throughout the year.  Although 

shadow from the Proposed Project, together with that of reasonably foreseeable projects, would 

combine to increase the overall amount of yearly shadow on the future Crane Cove Park, the 

Proposed Project would shade a small area of the park for a short duration in the early morning 

around the winter solstice, when park usage in San Francisco is typically low.  The Proposed 
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Project would not make a cumulatively considerable contribution to cumulative shadow impacts 

on the future Crane Cove Park.   

The Proposed Project would cast new shadow on sidewalks in the project vicinity at certain times 

of day throughout the year.  Due to the dispersed locations of the reasonably foreseeable future 

projects, it is unlikely that they would combine with the Proposed Project to cast new shadow on 

the same sidewalk segments at the same time of day and/or the same time of year.  The sidewalks 

in the project vicinity are already shadowed early and late in the day by multi-story buildings.  

Although implementation of the Proposed Project and the reasonably foreseeable future projects 

would add new shadow to the sidewalks in the project vicinity, these shadows would be transitory 

in nature, would not substantially affect the use of the sidewalks, and would not increase shadows 

above levels that are common and generally expected in an urban environment. 

For these reasons, the Proposed Project, in combination with past, present, and reasonably 

foreseeable future projects in the project vicinity, would not have a significant cumulative shadow 

impact on outdoor recreation facilities and other public areas.  The Proposed Project would not 

make a cumulatively considerable contribution to a significant cumulative shadow impact, and no 

mitigation measures are necessary. 

 




