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Figure 8.2: Mitigation examples

Vertical shelter: solid / porous side screens at the edge
of the terrace and around seating areas / standing
spaces

Vertical shelter: dense evergreen planting at the edge
of the terrace and around seating areas / standing
spaces

Partial enclosure: vertical shelter combined with
overhead protection
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9. Conclusions

The wind study concludes that implementing the proposed project, in terms of comfort,
would reduce the average wind speed of all test points exceeded 10% of the time from
19.6 mph in the existing scenario to 17.2 mph. The proposed project would result in
206 test points exceeding the established 11 mph comfort criterion, a net decrease of
12 exceedances over the existing conditions. The total exceedances of the wind hazard
criterion would be reduced by 54 (from 137 to 83) and would reduce duration of
hazardous winds by 121 hours in the proposed project scenario compared to the
existing conditions (from 888 hours to 767 hours). The greatest increment in wind
speeds and wind hazard exceedance hours of the test points would be located at the
southwest corner of the 700 Innes “Hillside” parcel under the 14-storey building.

For the maximum commercial project variant scenario located within the existing
setting, wind conditions would also improve, in terms of wind comfort and hazard,
compare to the existing scenario. The average wind speed of all test points would be
reduced from 19.6 mph to 17.3 mph. There would be 204 exceedances in total,
representing a net decrease of 14 exceedances of the wind comfort criterion. The total
exceedances of hazard criterion would be exceeded would reduce by 52 (from 137 to
85), and would reduce the total duration of hazardous winds by 192 hours (from 888
hours to 696 hours).

Wind conditions under the variant would be similar in terms of comfort, and would be
a slight improvement in terms of hazard, compared to the proposed project. A marginal
increment of 0.1 mph for average comfort wind speed of all test points exceeded 10%
of the time would occur under the variant compared to the proposed project. The total
number of hazard exceedances would increase by two but the total duration of
hazardous winds would reduce by 71 hours per year.

On balance, the proposed project and variant would introduce an obstruction to wind
blowing across the site compared to the current open existing condition that occurs at
the site. Generally therefore, the proposed project and variant would have a broadly
positive effect upon the wind microclimate, reducing both the average wind speed
exceeded 10% of the time and the total number of locations that exceed the hazard
criteria, relative to the existing conditions. Naturally with many regions where wind
speeds would decrease, there are areas of localised acceleration, and as a result of the
innate windiness of the site, these and numerous other areas continue to exceed
criteria. With this in mind it would be of notable benefit to incorporate a series of design
measures that locally alleviate accelerated winds and enhance the microclimate. These
might include, but not be limited to, wind canopies, solid/porous screens and building
fins.
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APPENDIX A. SAN FRANCISCO PLANNING CODE SECTION 148

A.1. Reduction of Ground Level Wind Currents

1. Requirement. New buildings and additions to existing buildings shall be shaped,
or other wind-baffling measures shall be adopted, so that the developments would
not cause ground-level wind currents to exceed, more than 10 percent of the time
year-round, between 7:00 am and 6:00 pm, the comfort level of 11 m.p.h.
equivalent wind speed in areas of substantial pedestrian use and seven m.p.h.
equivalent wind speed in public seating areas. The term "equivalent wind speed"
shall mean the wind speed adjusted to incorporate the effects of gustiness or
turbulence on pedestrians.

2. When pre-existing ambient wind speeds exceed the comfort level, or when a
proposed building or addition may cause ambient wind speeds to exceed the
comfort level, the building shall be designed to reduce the ambient wind speeds to
meet the requirements.

3. Exception: The Zoning Administrator may allow the building or addition to add to
the amount of time the comfort level is exceeded by the least practical amount if
(i) it can be shown that a building or addition cannot be shaped and other wind-
baffling measures cannot be adopted to meet the foregoing requirements without
creating an unattractive and ungainly building form and without unduly restricting
the development potential of the project site in question, and (ii) the Zoning
Administrator concludes that, because of the limited amount by which the comfort
level is exceeded, the addition is insubstantial. The Zoning Administrator shall not
grant an exception, and, no building or addition shall be permitted that causes
equivalent winds speeds to reach or exceed the hazard level of 26 miles per hour
for a single hour of the year.

4. Procedures: Procedures and methods for implementing this Section shall be
specified by the Environmental Review Officer of the Planning Department.
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APPENDIX B. QUALITY ASSURANCE

BMT Fluid Mechanics Ltd. is an accredited boundary layer wind tunnel testing facility
and computational flow modelling organization. BMT holds certification for quality
assurance of wind engineering services to ISO 9001:2008.

Each project that BMT carries out has a project manager that deals with the day-to-day
tasks of the project, including: coordination of the wind tunnel model build, quality
assurance of the wind tunnel model, coordination of the CAD team and the project
engineering analysis staff. The project manager reports to a Line Group Manager and
along with the Head of Wind Engineering would hold joint overall responsibility for the
works on the project.

Each and every member of the team has considerable experience in relation to wind
environment testing for numerous developments across the globe ranging from
masterplans to high-rise buildings to large-span roof structures.

For the all works completed standardized technical procedures are applied.

Case No. 2014-002541ENV 45 of 53



BMT Fluid Mechanics Limited Final Report, August 25", 2017

APPENDIX C. WIND TUNNEL & MODEL DETAILS

C.1. Wind Tunnel Specifications

All the tests were conducted in BMT's Boundary Layer Wind Tunnel which has a test
section 15.7ft wide, 7.9ft high and 49.2ft long with a 14.4ft diameter multiple plate
turntable and a remotely controlled 3-dimensional traversing system. The operating
wind speed range is 0.45 — 100.7mph.

The turbulent boundary layer is set up using an arrangement of roughness elements
distributed over the floor of the wind tunnel, vertical posts and a 2D barrier placed at
the entrance to the test section according to the upwind fetch.

C.2. Model

C.2.1. Information

The models of the proposed development were constructed based on 3D drawing
information supplied by the project sponsor and the design teams. The wind tunnel
models representative of the surrounding building morphology were constructed by
BMT based on information provided by the project sponsor, in conjunction with a BMT
site survey. The models were reviewed and approved by the design team, prior to
testing.

C.2.2. Scale

A model scale of 1:300 has been adopted. At this scale the model is large enough to
allow a good representation of the details that are likely to affect the local and overall
wind flows at full scale. In addition, this scale enables a good simulation of the
turbulence properties of the wind to be achieved.

C.2.3. Construction

The surrounding buildings are represented by high-density foam blocks to a sufficient
level of detail to reproduce the wind flows at the location of the proposed building. The
model is mounted on a 9.8ft diameter baseboard and installed on the 14.4ft diameter
large turntable of BMT’s Boundary Layer Wind Tunnel. In the region beyond the detailed
surrounds model, the terrain is modelled as generalized roughness.
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C.2.4. Model Photos

Images of the wind tunnel model are presented as follows:

e Figures C.1 and C.2 - Existing Scenario
e Figures C.3 and C.4 - Project Scenario
e Figures C.5 and C.6 - Project Variant Scenario
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Figure C.1: Existing Scenario, viewed from Southeast

Figure C.2: Existing Scenario, viewed from Northwest
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Code Compliant Alternative

The Code Compliant Alternative would include the same recreational and commercial development and
associated parking and access on the 900 Innes and India Basin Shoreline Park properties as under the
Proposed Project and Project Variant. Therefore, wind conditions in this area would be same as in both
Proposed Project and Project Variant. On 700 Innes property, the Code Compliant Alternative would have
more built area on the site, with lower building heights. As observed in wind tunnel testing of the Proposed
Project, the addition of buildings on the site would provide shielding both near the development and farther
downwind from the prevailing west-northwest and westerly winds. The Code Compliant Alternative would
add buildings to the Big Green Park area thus resulting in more shielded area with calmer wind conditions
compared to the Proposed Project. Additionally the uniform building heights along the development would
reduce the chances of downdrafts, and thus the high pedestrian level winds associated with them. The wind
climate as a whole would be expected to improve, but local wind conditions could deteriorate at certain
locations. Specifically there is a potential of wind channeling along the east-west roads / pathways (e.g.
Hudson Avenue) of the study area, where prevailing westerly and west-northwesterly winds would be
expected to accelerate around the corners adjacent to India Basin Open Space creating a windier
microclimate compared to the Proposed Project and Project Variant. Overall the Code Compliant Alternative
would be expected to have a similar or slightly better wind microclimate compared to the Proposed Project
and Project Variant.

Reduced Development Alternative

The Reduced Development Alternative would reduce the height of buildings throughout the development,
most notably the two tower locations. Wind conditions at locations near the two towers would exceed the
hazard criterion in the Proposed Project and Project Variant scenarios. Reducing the tower height would
reduce the frequency and strengths of the downdrafts caused by the towers and thus wind conditions near
the base of the towers would improve. The largest improvement would be expected along Arelious Walker
Drive. The reduced building heights would still be sufficient to provide shielding from the wind in the interior
areas of the development, and wind conditions along the east portion of New Hudson Avenue, Beach Lane,
Fairfax Lane, and Spring Lane would be similar to the Proposed Project and Project Variant. The reduced
building heights would provide slightly less shielding to India Basin Open Space and Big Green Park.
Therefore some localized areas may experience slightly greater wind speeds compared to the Proposed
Project and Project Variant. Overall the Reduced Development Alternative would create similar or slightly
better wind microclimate compared to the Proposed Project and Project Variant.

Summary

In summary, the wind conditions for the No Project Alternative would result in higher pedestrian level wind
speeds compared to the Proposed Project and Project Variant. The Code Compliant Alternative and Reduced
Development Alternative would result in similar or slightly better wind microclimate compared to the
Proposed Project and Project Variant.
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