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EXECUTIVE SUMMARY
CPP conducted an experience-based consulting assessment of the pedestrian-level wind environment at the
planned Parcel B of the Emeryville Public Market Development in April and May 2019. The objective of the
assessment was to compare expected ground-level winds around two different building configurations: 1) the
2008 Preliminary Development Plan (PDP); and 2) the Final Development Plan (FDP) City Center Version. A
letter report was submitted May 13th 2019 (CPP Project 13419 attached as Appendix A).
Since the assessment was conducted, CPP received preliminary results of a wind tunnel study that was
conducted for the area of concern (Pedestrian Wind Study RWDI # 1902969, May 13, 2019). This supplemental
report addresses the findings of the wind tunnel assessment.
The results of the wind tunnel assessment confirm the results of the experience-based consulting assessment
and indicate high “uncomfortable” ground-level wind speeds between Parcel A and Parcel B for the FDP City
Center Version, potentially making the area unsuitable for typical pedestrian use. As expected, ground level wind
speeds between Parcels A and B are comparable to existing conditions between the Market Place Tower and
Parcel C. The naturally ventilated parking garage in Parcel B does not significantly mitigate the flow acceleration
between the buildings, as indicated in CPP’s original report.
No wind tunnel assessment was conducted for the 2008 Preliminary Development Plan (PDP). So direct
comparison of resulting wind speeds is not possible. However, based on CPP’s experience-based consulting
assessment, no ground-level flow acceleration is expected between Parcel A and Parcel B for the 2008 PDP
building configuration, as the passageway is blocked by the 40 ft tall building base of Parcel B (see CPP’s May 13th
report - CPP Project 13419).
An Environmental Impact Report (EIR) was prepared for the Preliminary Development Plan (PDP) in 2008.
No EIR was prepared for the Final Development Plan (FDP). Instead, a qualitative analysis was conducted by
Donald Ballanti for the FDP. For reasons described in CPP’s previous report, CPP does not agree with the
conclusion in the previous qualitative analysis that the building shape will not have a significant impact on the
pedestrian comfort between Parcel A and Parcel B. The wind tunnel assessment confirms the ‘uncomfortable
wind environment’ between the buildings for the FDP building configuration.
Overall, the FDP building configuration will result in ‘uncomfortable’ wind conditions in the corridor
between Parcels A and B, whereas the PDP building configuration (as analyzed in the EIR) will not.

PROJECT DESCRIPTION
Please see CPP’s May 13th report (Appendix A) for the project site description. A site plan and renderings of
the two different building configurations evaluated are included below for reference purposes: 1) the 2008
Preliminary Development Plan (PDP); and 2) the Final Development Plan (FDP) City Center Version.
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Figure 1: Project location and surrounding buildings indicated on aerial photograph (courtesy Google Earth).

Figure 2a: 2008 Preliminary Development Plan (PDP).

Figure 2b: Final D evelopme nt Pla n (FDP) Ci ty Cent er Ver sion.
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PEDESTRIAN COMFORT AROUND THE FINAL DEVELOPMENT PLAN (FDP) CITY CENTER VERSION
Since CPP conducted the experience-based consulting assessment of the pedestrian-level wind environment
at the planned Parcel B of the Emeryville Public Market Development in April and May 2019 (CPP report
submitted May 13th 2019, Appendix A), CPP received preliminary results of a wind tunnel study that was
conducted for the area of concern (Pedestrian Wind Study RWDI # 1902969, May 13, 2019).
Velocities at several locations around Parcel B were measured in the wind tunnel, combined with local
meteorological data, and compared to comfort criteria and the hazard level. The area between Parcels A and B is
of most concern, so this assessment will focus on sensor locations 6, 7, 8, and 15 (see Figure 2 in the RWDI report).
The wind tunnel report shows wind speeds exceeding the comfort criterion at these sensor locations. For
pedestrian comfort, Section 148 of the San Francisco Planning Department Criteria establishes equivalent wind
speeds of 7 mph in public seating areas, and 11 mph in areas of substantial pedestrian use, not to be exceeded
more than 10 percent of the time year-round between 7:00 a.m. and 6:00 p.m. The measured speeds between
Parcels A and B exceed the comfort criterion of 11 mph up to 31% of the time.
As expected, ground level wind speeds between Parcels A and B are comparable to existing conditions
between the Market Place Tower and Parcel C (without the Parcel B building massing in place). Measurement
locations 25 and 29 (see Figure 2 in the RWDI report) also show wind speeds exceeding the comfort criterion. The
comfort criterion of 11 mph is exceeded up to 26% of the time at these sensor locations.
The wind tunnel report also indicates peak wind speeds of 33 mph (highest 1-minute average wind speed
exceeded a single hour per year) at sensor locations 6, 7, 8, and 15 (between Parcels A and B). These measured
wind speeds nearly meet the hazard level of 36 mph.

ADDITIONAL COMMENTS ON PREVIOUSLY CONDUCTED WIND ANALYSIS
In the previous report (CPP report submitted May 13th 2019), CPP reviewed the “Wind and Comfort
Evaluation for the Emeryville Public Market Parcel B Project” report document by Donald Ballanti, dated March
22, 2019. CPP does not agree with the conclusion in the previous qualitative analysis that the building shape will
not have a significant impact on the pedestrian comfort between Parcel A and Parcel B.
The wind tunnel study (Pedestrian Wind Study RWDI # 1902969, May 13, 2019) confirms CPP’s expectation,
showing measured wind speeds exceeding the comfort criteria between Parcels A and B for the Final
Development Plan (FDP) City Center building configuration, making the area unsuitable for typical pedestrian
use.
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APPENDIX A
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EXECUTIVE SUMMARY
This is an experience-based consulting assessment of the pedestrian-level wind environment at the planned
Parcel B of the Emeryville Public Market Development. Two different building configurations are evaluated in
this assessment: 1) the 2008 Preliminary Development Plan (PDP); and 2) the Final Development Plan (FDP) City
Center Version.
No ground-level flow acceleration is expected between Parcel A and Parcel B for the 2008 PDP building
configuration, as the passageway is blocked by the 40 ft tall building base of Parcel B. High winds are likely on
the roof of the 40 ft tall building base of Parcel B between Parcels A and B.
Significantly increased ground-level wind speeds are expected between Parcel A and Parcel B for the FDP
City Center Version. Ground level wind speeds between Parcels A and B are expected to be comparable to
existing conditions between the Market Place Tower and Parcel C. The naturally ventilated parking garage in
Parcel B is not expected to mitigate the expected flow acceleration, as only a small portion of the air flow is
expected to pass through the garage.
An Environmental Impact Report (EIR) was prepared for the Preliminary Development Plan (PDP) in 2008.
No EIR was prepared for the Final Development Plan (FDP). Instead, a qualitative analysis was conducted by
Donald Ballanti for the FDP. For reasons described in this report, CPP does not agree with the conclusion in the
previous qualitative analysis that the building shape will not have a significant impact on the pedestrian comfort
between Parcel A and Parcel B.
The City Of San Francisco Planning Department Section 148 establishes specific quantitative criteria to assess
pedestrian comfort and safety. According to the Planning Code, if wind speeds exceed the criteria, new buildings
and additions must be designed to reduce wind speeds to meet the requirements, unless certain other
requirements are met for an allowable exception. A quantitative assessment of the proposed development, by
means of Computation Wind Engineering (CWE) and/or wind tunnel modeling, is recommended to accurately
predict wind conditions, provide comparison to accepted safety and comfort criteria, and determine what, if any,
mitigation is necessary.

PROJECT DESCRIPTION
A new development is planned for Emeryville, CA, identified as Emeryville Public Market, Parcel B. The
project site is located between the Market Place Tower and Emery Station West, as shown in Figure 1 below.
Two different building configurations are evaluated in this assessment: 1) the 2008 Preliminary Development
Plan (PDP); and 2) the Final Development Plan (FDP) City Center Version. Renderings of both building
configurations are shown in Figure 2 below.
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Figure 1: Project location and surrounding buildings indicated on aerial photograph (courtesy Google Earth).

Figure 2a: 2008 Preliminary Development Plan (PDP).
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Figure 2b: Final D evelopme nt Pla n (FDP) Ci ty Cent er Ver sion.

WINDS AT THE PROJECT LOCATION
Wind climate data from the Oakland International Airport were analyzed to produce the wind rose below.
Winds are most frequently from the west and west-northwest. These westerly winds are predominant throughout
most of the year. Due to the close proximity to the bay and the open approach (low rise buildings to the west of
the project site), these steady westerly winds impact the project site unimpeded.

Figure 3: A wind rose, representative of the distribution of freq uency (length of bars) and wind speeds (colors),
has be en super impo sed nea r project locatio n. Highe r wind sp eeds (y ellow, o range and red) occ ur most of ten from
west erly directio ns (aerial photo graph courte sy of Google Earth).
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SAN FRANCISCO PLANNING DEPARTMENT CRITERIA
For pedestrian comfort, Section 148 establishes equivalent wind speeds of 7 mph in public seating areas, and
11 mph in areas of substantial pedestrian use, not to be exceeded more than 10 percent of the time year-round
between 7:00 a.m. and 6:00 p.m. Equivalent wind speed is defined as the hourly wind speed adjusted to
incorporate the effects of gustiness. According to the Planning Code, if wind speeds exceed the criteria, new
buildings and additions must be designed to reduce wind speeds to meet these requirements, unless certain
requirements are met for an allowable exception. In addition, wind speeds are not permitted to exceed the hazard
level of 36 mph for a single hour of the year. Note that the wind hazard criterion as stated in the Planning Code is
26 mph. However, this is based on wind speeds that are averaged hourly. When based on one-minute averages,
as is the case for the comfort criteria, this criterion is increased to 36 mph (Arens et al. 1989).

ANALYSIS OF PEDESTRIAN COMFORT
2008 PRELIMINARY DEVELOPMENT PLAN (PDP)
No ground-level flow acceleration is expected between Parcel A and Parcel B, as the passageway is blocked
by the 40 ft tall building base of Parcel B. High winds are likely on the roof of the 40 ft tall building base of Parcel
B between Parcels A and B. The south amenities deck on Emery Station West is somewhat sheltered by the tall
Parcel A Building. Some flow accelerations between the two Parcel A buildings is expected.

Good sheltering,
low winds
expected

Some downwash
of high winds
expected
Downwash of high
winds possible
Flow acceleration
expected between
buildings

Figure 4: Overview of expected ground-level conditions at the project location – 2008 PDP.
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FINAL DEVELOPMENT PLAN (FDP) CITY CENTER VERSION
Significantly increased ground-level wind speeds are expected between Parcel A and Parcel B compared to
the PDP. Ground level wind speeds between Parcels A and B are expected to be comparable to existing conditions
between the Market Place Tower and Parcel C based on an analysis of the building heights and distances between
the buildings as described in Blocken, et. al (2007).
The naturally ventilated parking garage in Parcel B will not mitigate the flow acceleration, as only a small
portion of the air flow (10-20%) is expected to pass through the open space. Only a minor reduction in the
resulting wind speeds between Parcels A and B is expected (see COMMENTS ON PREVIOUSLY CONDUCTED
WIND ANALYSIS section below).
Increased ground-level wind speeds are expected along the tracks north of the Amtrak Station. This is again
due to the flow acceleration between Parcels A and B.
Increased wind speeds are expected at the south amenities deck on Emery Station West due to flow
acceleration between Parcels A and B and downwash of high winds along the Emery Station West façade.

Good sheltering,
low winds
expected
Significant
downwash of high
winds expected

Flow acceleration
expected between
buildings

Figure 5: Overview of expected ground-level conditions at the project location - FDP City Center Version.
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Significant
downwash of high
winds expected

Flow acceleration
expected between
buildings
Figure 6: The tal l and wid e Parcel B buildi ng massin g is expec ted to r esult in do wnwa sh along the fa ce of the Parcel B
structure, creating unpleasant, or possibly unsafe, conditions at ground level.

COMMENTS ON PREVIOUSLY CONDUCTED WIND ANALYSIS
CPP reviewed the “Wind and Comfort Evaluation for the Emeryville Public Market Parcel B Project” report
document by Donald Ballanti, dated March 22, 2019. The letter-report correctly states that ‘accelerated winds
generally occur on the upwind face of the building, particularly near the upwind corners and along the building
sides’ and ‘buildings that are oriented with their wide axis across the prevailing wind direction will have a
greater impact on ground-level winds than a building oriented with its long axis along the prevailing wind
direction.’ Parcel B is oriented with its wide axis across the prevailing wind direction.
The letter report goes on to state that even though the ‘massing of the building would have a profound effect
on how the building changes the wind,’ the naturally ventilated parking garage mitigates all wind accelerations
near the base of the building’. CPP does not agree with this interpretation as discussed in the following
paragraphs.
Any obstacle within a flow field creates friction, slowing down the flow. There is a significant pressure drop
as air flows through a porous screen. Dong et al. (2010) conducted extensive wind tunnel simulations of air flow
through porous wind fences. An example of the measured streamwise velocity behind screens of differing
porosities is shown below.

Page 7 of 9
AR2348

EMERYVILLE PUBLIC MARKET - PARCEL B

|

CPP PROJECT 13419

Figure 7: Measured streamwise velocity behind screens of differing porosities from Dong et al. (2010 The graph shows that at a
distance of 1.5 fence heights downwind of a 40% porous fence the airflow slows down to 25% of the
fr ee st ream velo cit y.

Considering that the naturally ventilated parking garage makes up only a portion of the otherwise solid
Parcel B building cross section, and the fact that the parking garage itself is at best about 50% porous, only a small
portion of the air flow (10-20%) is expected to pass through the open space of the parking garage, while the
remainder will divert around the building. Therefore, while the naturally ventilated parking garage in Parcel B
will somewhat reduce the volume of air flowing between Parcels A and B, it is not likely sufficient to eliminate
concerns regarding wind speeds between the buildings.

RECOMMENDATIONS
CPP recommends conducting quantitative analysis to assess the acceptability of the wind environment
around the development. Initially, a Computational Wind Engineering (CWE) assessment can be conducted to
evaluate the pedestrian level wind conditions throughout the site and surroundings to evaluate general
pedestrian comfort and wind patterns, which, if necessary could be followed up with a wind tunnel based
assessment to evaluate pedestrian safety at key locations identified by the CWE simulations.
The model domain and building geometries are the same for both the CWE and wind tunnel assessments, as
are the fundamental characteristics of the atmospheric boundary layer. In both assessments, the local wind
statistics are integrated with the predicted velocities to provide predictions of pedestrian comfort. With the
current state-of-the-art in CWE assessments, wind tunnel assessment is still necessary to assess safety.
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