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November 28, 2018 
 
 
 
Mr. Oliver Bushnell 
DLJ Real Estate Capital Partners, LLC 
1123 Broadway, Suite 201 
New York, NY 10010 
 
Re:  Boynton Yards Pedestrian Wind Study – Updated Design Ref 4308 
 
Dear Mr. Bushnell, 
 
A revised pedestrian level wind study was performed for the proposed Boynton Yards project in 
Somerville, Massachusetts. The goal of the revision is to perform a wind analysis to assess the potential 
pedestrian level winds for the adjacent areas to ensure that the size, location and orientation of the 
proposed buildings will not create dangerous or uncomfortable wind conditions for pedestrians, and to 
examine potential winds that may alter pedestrian comfort during walking, standing, or sitting. This 
revision does not include an update of all of the figures presented previously.  Instead it provides an update 
of the wind statistics, and two sets of figures comparing the February model results to the results of the 
revised model. 
 
The project still consists of two buildings located on Harding Street (Building 1), and west of Earle Street 
(Building 2), in Somerville, Massachusetts. There is also a future Building 3 lot that was assumed to have 
its structures demolished in the analysis. This short letter report demonstrates that these changes do not 
substantially change the analysis from before, and that the conclusions are still favorable for the project 
to proceed with respect to pedestrian wind. 
 
The current project area is surrounded by multi-family residences to the south, a Target store and moving 
company to the north, a few residences and small businesses to the east, and parking lots and the Building 
3 lot to the west.   
 
During the initial analysis there was the potential for elevated wind just south of Building 2, through a 
pedestrian tunnel, and at the northeast corner of Building 2. A mitigated analysis was performed in 
February 2018, which had included two walls on the west side of Building 2. The one surrounding the 
driveway was deemed a long-term possibility, while the one to the south was included as a temporary 
mitigation measure to be installed at least until, but likely only until, the Building 3 lot was developed. 
 
Now that Building 2 has one large tenant, the orientation of the building has been adjusted so that this 
building will face the future Building 3 lot.  This accommodates the potential for developing a larger 
campus in the future.  The reorientation also provides a connecting access road for pick-up and drop-off. 
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Unfortunately, the access road also eliminates the potential mitigation options previously considered. So 
it was clear, even before remodeling, that if any mitigation is needed brand new mitigation alternatives 
would be required.  Although the building was reoriented, it was rotated exactly 180 degrees, so the overall 
footprint is very similar.  There was one very positive change with respect to pedestrian wind concerns. 
The ground level at the southern edge of the building where the temporary wall had been required will 
now be much further from the roadway.  Tech inserted the new building and added the outdoor support 
columns to the model. 
 
One other change was implemented in the revised modeling that differed from the previous versions.  This 
change was not because of the reorientation, but simply as a result of an additional evaluation of the area 
surrounding the site.  Originally, Tech did not incorporate fences or walls off-site that could be considered 
temporary. After further evaluating the area south of the site, it was clear that the fence around the junkyard 
was not temporary or porous. In fact, part of its function is to provide full visual (non-porous) screening 
in addition to preventing unwanted access.  This screening wall was added into the existing neighborhood 
structures in the model. The model from 2017 was rerun without the February 2018 mitigation and with 
the new junkyard wall to use for a baseline “apples-to-apples” comparison of the new, revised layout 
without mitigation. 
 
For the revised modeling, winds that are comfortable for walking or standing remain about the same 
between the approved build scenario and the revised build scenario. The revised results still indicate that 
there will be minimal changes to other commercial and residential areas outside of the project footprint. 
 
1.0 METHODOLOGY SUMMARY 

 
This section is intended to provide some background information on the methods and goals, so that this 
revised report can stand alone.  For a complete methodology description, please see the previously 
approved report.  
 
The pedestrian wind study employs a state-of-the-art computational fluid dynamics model (CFD), 
customized to the project site, to examine both increases and decreases in wind caused by the wind 
channeling over and around these proposed buildings and other buildings nearby.  Two scenarios were 
examined: the previously approved “build case”, and the revised “build case”.  
 
This study estimates changes in the wind conditions, using historical meteorological data, to evaluate the 
potential for dangerous wind gusts. For this study, the acceptable level for pedestrian winds is an Effective 
Gust Velocity of 31 mph not to be exceeded more than 1% of the year.  
 
In addition to examining wind gusts, this study considers the wind speed with respect to ranges associated 
with wind-related comfort criteria. Although wind-related comfort is highly subjective, it is useful for 
determining locations that are most suitable for leisure activities, and to determine whether existing 
pedestrian activities could be adversely impacted from an increase in pedestrian level winds. 
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“Normal” background wind is continually measured at both lower and upper levels in the atmosphere.  
Wind is typically measured at National Weather Service (NWS) meteorological stations.  These stations 
are often located at or near airports. The data can be used to explore the potential impact of wind on 
pedestrians in an area nearby the meteorological stations. Upper air wind is examined because there is 
often a macro-trend that determines the overall wind dynamics, while localized conditions can cause 
micro-trends near the surface to behave somewhat differently.  
 
Since wind dynamics are local, the acceptable level is often based on the absolute magnitude, but also the 
potential change.  In some cases, such as near the ocean or mountains, the wind may already at times gust 
at levels that are not desirable, say during a nor’easter or a tropical storm, so these studies often look at 
changes in trends between “normal” unobstructed weather conditions, the No Build scenario, and/or the 
Build scenario. The No Build wind analysis includes the project area in its current state, and the Build 
condition wind analysis includes the proposed project buildings, the existing buildings, and any proposed 
new structures of significance. The previous build conditions is now referred to as the “approved” build 
scenario. This project revision examines changes between the proposed configuration and the recently 
approved build configuration. 
 
The CFD modeling starts with a reference wind speed that can be related to the NWS meteorological data. 
Using a predetermined reference wind speed to represent wind blowing over the project area, the 
corresponding project area wind speeds are sorted into the 16 primary wind directions. The 16 wind 
directions encompass all 360 degrees of wind exposure.  By analyzing all 360 degrees of wind angles in 
22.5 degree increments, the directional trends can be explored, since wind bends around structures 
differently depending on the angle it approaches a structure.   
 
Once the model calculations are complete, a ratio of the results to the reference wind speeds is made. The 
analysis can be done on a monthly, seasonal, annual, or longer term basis.  Since a year is a typical 
timeframe that includes a complete set of seasons, it is often explored for overall safety concerns.  In 
addition, it is often desirable to examine the results on a seasonal basis when one considers comfort.   
 
Previous wind studies in the greater Boston area have established a conservative criteria for wind gusts.  
Essentially, it is dangerous if the wind speed regularly exceeds a 31 mph effective gust velocity. (The 
Effective Gust Velocity is defined as the hourly mean wind speed plus 1.5 times the root-mean-square 
about the average). Some gusts can exceed this during both winter and summer storms, as mentioned 
earlier.  Historically in the Boston area, winds in excess of 31 mph should not occur more than one half 
to one percent of the time in “normal” conditions.  Therefore a threshold of one percent is typically used 
in pedestrian wind studies. 
 
Pedestrian wind comfort criteria is a little more complicated and less absolute when establishing the future 
impact of wind from a new project at the pedestrian level. The standard of many pedestrian wind criteria 
across the world are the criteria set forth by Melbourne (1977). Those findings were based on three levels 
of wind speed, a speed strong enough to knock people off of their feet at a moment’s notice, and a wind 
speed that was accepted by people in a main public area in both the short-term and the long-term.  
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Unless otherwise discussed in the results, the following criteria are from Melbourne (1977) and are 
summarized below:  
 

• Potentially Dangerous  > 27 mph 
• Uncomfortable for Walking  ≤ 27 mph 
• Comfortable for Walking  ≤ 19 mph 
• Comfortable for Standing  ≤ 15 mph 
• Comfortable for Sitting < 12 mph 

 
The “acceptable” level is not solely dependent on the speed, but also the use.  Use can be simply broken 
down into the length of exposure and the type of activity.  Limited exposure activities typically correspond 
to a higher tolerance than an activity that may last for an hour or more.  
 
2.0 RESULTS 
 
Figure 1 shows a comparison of the north-northwesterly direction for the approved build case, the left 
image, labeled (A); and the revised build case, the right image, labeled (B).  The colored section of the 
figures represents the relative wind speed profile.  The color gradient goes from deep blue which 
represents little to no wind speed to deep red, which represents the maximum wind speed.  Although these 
figures show a slightly larger area of impact in the parking lot north of Building 1, the results are mostly 
unchanged. 
 
Table 1 presents the annual and seasonal occurrence of wind gusts in exceedance of 31 mph for the 
approved build case and revised build case. The threshold used in this study for effective wind gusts 
greater than 31 mph is that they may not exceed 1% of the year in any wind direction, or in any single 
location. The sum of exceedances in all wind directions may be 1%, as long as the impacts occur at 
different locations. Therefore, the table focuses on annual and seasonal exceedances for each specific wind 
direction. In the approved build case none of the wind directions exceeded 31 mph for 1% or more of the 
year; however, the westerly wind direction was close at 0.9%. In comparison, in the revised build case the 
annual exceedance for the westerly direction was reduced to 0.3%. Given that the westerly wind direction 
is the 4th most common occurring wind direction in the area, the change is significant. 
 
Figure 2 shows a comparison of the westerly direction from the approved build case, the left image, labeled 
(A); and the westerly direction for the revised build case, the right image, labeled (B). From these two 
images it is easy to see the benefit that the columns of the building are providing by acting as wind-breaks.  
 
Table 2 was also created by incorporating the model results from the approved build and revised build 
scenarios. The 12 mph cutoff is based on a threshold where it is comfortable for sitting (calm conditions). 
The revised build case would have about 59% calm conditions, only a minor decrease from the approved 
build case with 64% calm conditions. 
  
Lastly, there are still many areas that would be conducive to sitting in most, or all, wind directions.  The 
exact locations could be explored in more detail, if the project proponents desire outdoor activities such 
as plazas or outdoor cafes. 
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2.0 CONCLUSION 
 
In conclusion, the occurrence of wind speeds where it is comfortable for sitting, walking or standing 
decreased by 7%; only a minor change. The annual effective gusts in exceedance of 31 mph increased 
slightly from 2.6% to 2.9%; however, no single wind direction is exceeding the threshold of 31 mph for 
more than 1% of the year. In fact, the most noteworthy change in the model results is the change of 
effective wind gusts in exceedance of 31 mph out of the west dropping from 0.9% to 0.3%. In the February 
report, the west direction was the closest to exceeding the 1% of the year threshold. In the revised scenario, 
although the total percentage of annual wind gusts exceeding 31 mph increased slightly, it is not occurring 
in a single, dominant wind direction.  
 
The revised build scenario rotates the building 180 degrees and therefore causes little to no major changes 
from the previously approved build scenario. The column supported area on the first floor shifts to the 
west which helps with the previous channeling concerns down the west side of Building 2. The overall 
wind speed does increase slightly as shown in the tables, but not enough to suggest that this revision is a 
concern. The previous conclusion from February 2018 is still valid. 
 
If you have any questions, please call me at (781) 890-2220. 
 
Sincerely yours, 
 
TECH ENVIRONMENTAL, INC. 

 
Michael T. Lannan, P.E. 
President 
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Table 1: Effective Gusts in Exceedance of 31 mph by Direction and Season (%) 
 

 
 
 
 
 
 
 
 
 
 
 
 
  

Wind 
Direction 

Spring Summer Fall Winter Annual 

Approved Revised Approved Revised Approved Revised Approved Revised Approved Revised 

N 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 
NNE 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.2 0.2 
NE 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.3 
ENE 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 
E 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 
ESE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SSE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
S 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 
SSW 0.1 0.2 0.0 0.0 0.0 0.1 0.1 0.1 0.3 0.4 
SW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 
WSW 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.1 
W 0.3 0.1 0.0 0.0 0.1 0.0 0.5 0.2 0.9 0.3 
WNW 0.1 0.1 0.0 0.0 0.0 0.0 0.2 0.2 0.3 0.3 
NW 0.1 0.2 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.5 
NNW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 
Total 0.7 0.9 0.1 0.1 0.6 0.6 1.2 1.2 2.6 2.9 
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Table 2: Build Amplified Wind Speed Occurrence by Direction (%) 
 
 

Wind 
Direction 

<=12 mph >12 <=15 mph >15 <=19 mph >19 <=27 mph >27 mph 

Approved Revised Approved Revised Approved Revised Approved Revised Approved Revised 

N 3.6 3.4 0.6 0.7 0.4 0.4 0.3 0.3 0.0 0.0 
NNE 2.4 2.4 0.5 0.5 0.4 0.4 0.3 0.3 0.1 0.1 
NE 2.1 2.0 0.5 0.5 0.6 0.6 0.4 0.5 0.1 0.1 
ENE 3.8 2.8 0.7 0.9 0.3 0.8 0.2 0.3 0.0 0.1 
E 4.2 3.7 0.5 0.8 0.2 0.3 0.1 0.2 0.0 0.0 
ESE 4.1 3.8 0.8 1.0 0.4 0.5 0.1 0.2 0.0 0.0 
SE 3.2 3.2 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0.0 
SSE 2.4 2.3 0.2 0.2 0.1 0.2 0.1 0.1 0.0 0.0 
S 3.5 3.5 0.5 0.5 0.3 0.3 0.1 0.1 0.0 0.0 
SSW 5.7 5.1 1.7 1.8 1.5 1.6 0.7 1.0 0.1 0.1 
SW 8.1 5.8 1.2 2.1 0.5 1.3 0.1 0.5 0.0 0.0 
WSW 2.9 3.1 1.6 1.5 1.2 1.1 0.6 0.4 0.0 0.0 
W 3.3 4.2 2.2 2.2 2.1 1.8 1.7 1.1 0.2 0.0 
WNW 6.1 5.9 2.2 2.3 2.1 2.1 1.2 1.3 0.0 0.1 
NW 4.7 3.8 1.7 1.8 1.3 1.5 0.6 1.1 0.0 0.1 
NNW 4.2 4.3 1.3 1.2 0.7 0.7 0.3 0.3 0.0 0.0 
Total 64.0 59.4 16.3 18.2 12.1 13.8 6.8 7.7 0.7 0.9 



Figure 1
Wind out of NNW: (A) approved Build case (B) revised Build case 
Wind Speed at 5’ of Height Above Ground 
Boynton Yards Project, Somerville, MA

(Wind speed profile where dark blue trends to 0 mph, and dark red is the maximum elevated wind speed. )
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(Wind speed profile where dark blue trends to 0 mph, and dark red is the maximum elevated wind speed. )

Figure 2
Wind out of West: (A) approved Build case (B) revised Build case 
Wind Speed at 5’ of Height Above Ground 
Boynton Yards Project, Somerville, MA
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