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Figure 4-15:  Pedestrian Circulation 
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4.2 Neighborhood Context 

Tremont Crossing will be a substantial addition to the Lower Roxbury neighborhood of 

the City of Boston.  The Project’s mix of uses will be a catalyst for further economic 

growth and its architectural expression will invigorate a long decadent parcel of land.  

However, of equal importance, the Project is cognizant of the realm in which it will be 

built.  As such, Tremont Crossing’s uses and urban planning objectives have been 

engineered in a manner that not only realize and fill need, but also seek to weave the 

Project into the urban fabric of which it will become a part. 

As can be seen in Figure 4-20: Neighborhood Building Uses, the Project Site is adjacent 

to multifamily, residential (Whittier Apartments) to the northeast and institutional uses 

on its other periphery edges.  However, missing from this urban dynamic is both a 

pedestrian vitality and broader connection to other neighborhoods in the City.  The 

Proponent believes that by adding a significant amount of retail and office space to the 

existing balance, a new vitality will emerge.  Both wealth creation for Roxbury residents 

and access to the goods and services that make for a true urban experience will be the 

result of a combination of regional and local retail tenants in the Project and a new 

basis for commercial activity.  The Project will bring smaller, shops, restaurants and 

boutiques to the edge of Tremont Street, running from its southwesterly edge at the 

Whittier Health Center and continue its entire length to a pedestrian focused plaza at 

the corner of Whittier Street.  These establishments will serve the residents of the 

Whittier Street Apartments, the Madison Park communities and the many intuitions in 

the vicinity.  Additionally, the destination retail not only will fill an existing void in 

value/price oriented shopping, they will also serve to rebalance the expenditure of 

capital to this area of Boston.        

Although the Project will create the aforementioned retail and commercial vitality, it 

will also do so in a way that transitions this focus in a thoughtful and integrated 

manner.  The east-block retail building will have atop its base a combination of 

multifamily residential and hotel uses that will also wrap around a significant portion of 

Whittier Street.  This continuation of residential uses will project to the northeast of 

the Project Site and maintain the character of a long established community.  The 

intention of adding multifamily residential to the Project’s side of Whittier Street is to 

activate and enliven the street and to also create an inviting integration that connects 

with the community.         

The institutional uses that abut the Project Site include the Madison Park and O’Bryant 

High Schools, The Reggie Lewis Track, The Whittier Street Health Center, the Boston 

Police Department Headquarters and Northeastern University’s International Village, 
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residence hall.  As mentioned above, the Proponent believes that its retail and 

commercial uses will serve and invigorate these existing and established institutions.  

However, great care was taken in orientating the Project’s massing in a manner that is 

consistent with the footprint and massing of the adjacent institutional buildings.  For 

example, the footprint the Project’s parking structure is very similar to that of the 

Madison Park High School, which it abuts.  Thus, as is illustrated in Figure 4-18:  Site 

Context Section (“Section C”), the Project follows the low, broad massing of the 

educational cluster that runs the length of Malcolm X / New Dudley Street.   

In contrast to the cascading rear elements to the Project’s southeast, the Proponent 

has oriented its vertical expression to the Project Site’s outer edges.  At the corner of 

Tremont Street and Whittier Street is the aforementioned multifamily residential / 

hotel tower. Adjacent to the Whittier Street Health Center however is the office and 

musem building, which at the southwesterly edge of the Project Site and places the 

institutional / commercial uses on the western portion of the Project Site to more 

closely resemble the Project’s abutters.  

The residential / hotel tower will rise atop the destination retail building with a height 

of approximately 319 feet.  As is set forth in Figure: 4.18 (Section “B”), the 

Northeastern International Village building, which is diagonally across Tremont Street is 

approximately 214 feet tall.  Thus, the prominence of the Tremont Street / Ruggles 

Street intersection will be augmented and a balance to both sides of Tremont Street 

will be created.  Likewise, the Project’s office tower will further the vertical transition 

which flows from the educational facilities along Malcolm X Street and then steps up to 

the Whittier Street Health Center.  Thus, the focal, vertical “energy” of the Project’s 

massing is both spatially and functionally aware of its surroundings and seeks to 

harmoniously integrate into its environs.  Both the neighborhood building use context 

and relative building heights are set forth in Figures 4-16 through 4-19 below.  

Additionally, Figures 4-21 and 4-22, set forth aerial views of the Project and its 

relationship to its surrounding. 
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Figure 4-16:  Neighborhood Plan 
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Figure 4-17:  Site Context Sections 
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Figure 4-18:  Site Context Sections 
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Figure 4-19:  Site Context Sections 
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Figure 4-20:  Neighborhood Building Uses 
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Figure 4-21:  Neighborhood Context Looking Southwest 

 

Figure 4-22:  Neighborhood Context Looking East 
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4.3 Signage 

The Proponent believes that the Project’s balance of uses will be the catalyst for a 

dynamic and vibrant energy that permeates throughout the Roxbury community.  As 

such, a necessary metric in the ongoing success of the Project is that its tenants have 

the means to establish a presence and create a necessary “sense of place” that could 

further extend to a larger revitalization along Tremont Street.  In order to do so, a well 

thought out signage program that balances the aforementioned considerations with 

sensible urban design parameters is essential.   

 

With regard to the office building, hotel and Museum, the Proponent envisions 

signage prototypical of these uses that allow for distinct but appropriate recognition 

of these institutions on the façade of their respective facilities.  The office building 

would recognize anchor and/or key tenants with lighted signage above the entryway 

at an appropriate height on the building, which could be seen be passing vehicles to 

provide an emanating and clear presence onto Tremont Street.  In addition, the hotel 

would require brand recognition along the face of its building both by its entry but 

also along Tremont Street, so that guests can easily find their way. This is not only 

beneficial to the success of the hotel use, but will also help to alleviate traffic as 

motorists seek to find their place of arrival.  

 

In order to further enhance the presence and vitality of the cultural facilities, the 

Proponent would like to include an LCD screen in the interior areas of the central, 

public plaza.  Such a screen could display slideshows of art, as well as tastefully 

promote the goods and services being offered by the various retail stores.  

Additionally, the Proponent would like the ability to have such a screen or series of 

smaller screens displayed in a setback manner from the interior of the Museum’s 

ground floor or the ground floor or upper floors of the interior atrium space visible to 

passersby.  This has proven to be an effective means of creating energy and vitality in 

other locations in the Greater Boston area, such as the Museum at the Broad Institute 

which faces Main Street in Kendall Square, Cambridge.  Such a display would create 

interest and excitement relative to the important cultural uses of the Project and do 

so in a manner unobtrusive to the Project’s neighbors.   

 

Relative to the retail component, the Proponent hopes to offer potential tenants a 

comprehensive signage package that includes tenant name recognition in various 

places along the retail façade and within the Market Street public space.  These 

colorful and playful signage bands would be integrated and mixed with the materials 
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of the building themselves, and thus function as architectural elements.  Having such 

signage be visible for both inbound and outbound traffic would be critical, so that 

motorists and pedestrians alike can become aware all of their shopping options while 

approaching the Project 

 

The Proponent also believes that having much of this signage as back-lit is vital, so that 

it may be seen at night.  Not only will this signage provide further vibrancy and a 

sense-of-place to the Project, but many of these retail tenants will stay open after 

dark and it would be crucial for them to maintain visibility during these hours.  The 

Proponent will design and orient the “lit” signage in a manner that is cognizant of the 

urban sensibilities in which it will be located and anticipates coordinating with the BRA 

in this regard. 

 

In addition, as is typical and necessary for visitor navigation to the Site, the Proponent 

foresees including signage at the primary vehicular access point, listing all the major 

tenants of the Project, as well as providing for parking structure signage to help 

organize traffic along Tremont Street.  Additionally, tasteful monument signage 

located at the corner of Whittier Street and Tremont Street and at a “pedestrian 

scale” would be an effective means of way finding for passersby’s of the residential 

use.  Further, the lobby of the residential component of the Project would be 

demarcated by an elegant awning either made of fabric or metal.  

 

Figure 4-23:  Signage along Tremont Street 
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4.4 Project Phasing 

At this time, the Proponent does not anticipate that it will need to construct the 

Project in multiple phases and currently intends to build all of the constituent uses in a 

single, linear construction process.   

However, the Proponent will be sequencing the construction of the Project such that 

certain critical path elements of construction are performed as a first step before 

others may begin.  The first sequence of construction will include: site work, including 

clearing, grubbing and grading; utility relocation, including the Stony Brook sewer line; 

the demolition of the old Whittier Health Building on Whittier Street; and construction 

of the westerly half of the parking structure.  The first sequence of construction is 

anticipated to last approximately six (6) months and once it has been completed, the 

remaining elements of the Project will be constructed in a simultaneous process. 

Throughout construction, there will be continued, uninterrupted access to the 

Madison Park School’s drive lane and loading.  Additionally, the Whittier Health Center 

and the Madison Park Schools will be provided 75 parking spaces and 31 parking 

spaces at all times.    
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5.0 ENVIRONMENTAL PROTECTION 
 

5.1 Shadow 

A shadow impact analysis was conducted to identify net shadow impacts from the 

proposed Project as well as identifying the existing shadows at the Project Site.  The 

analysis considers four time periods (9:00 am, 12:00 noon, 3:00 pm, and 6:00 pm) for 

the vernal equinox, summer solstice and autumnal equinox and three time periods for 

the winter solstice (10:00 am, 12:00 noon, and 2:00 pm).  For purposes of this analysis 

the vernal equinox and autumnal equinox have been combined, as they yield identical 

results.  The shadow analysis is depicted in Figures 5-1 through 5-11 below. 

The analysis is focused on the impact to public open spaces, major pedestrian areas 

and sidewalks.  Additionally, the analysis notes the shadow impact on the surrounding 

building’s rooftops, including the educational, residential, houses of worship and 

institutional uses in the vicinity.  It should be noted, that the analysis was completed 

using a general massing of the Project and as the design of the buildings has evolved, 

it is anticipated that the additional architectural features that have been incorporated, 

such as setbacks and tactile facades, will result in a decrease in the net new shadows 

as they are presented in the analysis. 

Shadows have been determined using the applicable Altitude and Azimuth data for 

the City of Boston. 

Currently, the Project Site consists primarily of open space, comprised of parking lots 

and over-grown fields.  Therefore, the Project will result in net new shadow in excess 

of the existing conditions.  However, in most cases, the Project’s shadow impact to the 

surrounding public realm is marginal.  Of note, is that in all cases of the analysis, there 

is no net shadow impact on the Whittier Street Health Center and the Madison Park 

High School educational facilities.  The Whittier Street Apartments are marginally 

impacted as is a small portion of the Madison Park High School playing fields.  Overall, 

the majority of the shadow impact falls on the Project Site and on Tremont Street in 

front of the Project, including portions of the front façade of the Boston Police 

Headquarters.  The Project has been designed so that its public and pedestrian open 

space provides both sun and shade.  In conclusion, impacts to surrounding areas 

outside the Project site and to existing public space are minor.  Existing public space 

primarily consists of the Madison Park High School playing fields (the “Playing Fields”), 

which are to the southeast of the Project. 
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5.1.1 Vernal Equinox and Autumnal Equinox (March 21 and September 

21)  

New shadow created on March 21 and September 21 is illustrated in Figures 

5.1 through 5.4. 

At 10:00 am on both March 21 and September 21, the only net new shadow 

impact will be to the north and northwest of the Project.    New shadow will be 

cast onto the sidewalk in front of the Project and onto Tremont Street.  

Additionally, shadow will be cast onto most of the sidewalk in front of the 

Boston Police Department and onto the parking lot to its west.  The eastern 

portion of the rooftop of the Police Department will have shadow cast onto it. 

Approximately two-thirds of the central plaza will be impacted by shadow 

mostly to the southwest.  However, the northern portion of the central plaza 

that is most pedestrian oriented will consist of a mixture of sun and shade.  

The public plaza on the corner of Tremont Street and Whittier Street will be 

primarily free of any shadow impact.  There will not be any net new shadow 

impact to any of the Project’s other abutters.  There will be no shadows cast 

onto the Whittier Street Apartments, the Whittier Street Health Center, The 

Madison Park High School nor the Good Sheppard Church.  The Playing Fields 

to the southeast of the project will not be impacted by any net new shadow at 

this time. 

At 12:00 noon, new shadow will be cast to the north and northeast of the 

Project.  New shadow will be cast onto the east and west portions of the 

sidewalk on Tremont Street in front of the project Site.  The portion of the 

sidewalk in front of the central plaza will consist primarily of sun.  A small 

portion of the sidewalk in front of the Boston Police Headquarters, mostly to 

the west, will also have new shadow.  A portion of the intersection of Tremont 

Street and Whittier Street will have new shadows cast, as will the western 

street side sidewalks.  The rooftops of the building structures of the Whittier 

Street Apartments will remain free of new shadow and will consist of sun.  The 

Project’s other abutters will also remain free of any new shadow as will the 

Playing Fields. 

At 2:00 pm, new shadow will be cast primarily to the east of the Project.  Net 

new shadow will be cast onto Whittier Street and onto both sides of the 

sidewalk.  New shadow will extend onto a portion of the open space of the 

Whittier Street Apartments, but not onto the rooftops of the complex.  The 

public plaza at the corner of Tremont Street and Whittier Street will be cast in 
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shade as will the mouth and eastern most side of the central plaza.  The vast 

majority of Tremont Street and the sidewalks in front of the Project will cast in 

shade.  The Playing Fields, the Madison Park High School, the Church and the 

Whittier Street Health Center will not have any new shadow cast by the Project 

at this time. 

At 4:00 pm the sun will be approaching setting on both the Vernal Equinox and 

the Autumnal Equinox.  The central plaza will be cast in shadow as will both 

sides of Whittier Street and its sidewalks.  A marginal portion of the rooftops of 

the Whittier Apartments will be cast in shadow.  The Playing Fields, the 

Madison Park High School, the Church and the Whittier Street Health Center 

will not have any new shadow cast by the Project at this time.        
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Figure 5-1:  Shadow Study for March 21 and September 21 at 9:00 am 
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Figure 5-2:  Shadow Study for March 21 and September 21 at 12:00 noon 
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Figure 5-3:  Shadow Study for March 21 and September 21 at 3:00 pm 
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Figure 5-4:  Shadow Study for March 21 and September 21 at 6:00 pm 
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5.1.1 Summer Solstice (June 21) 

New shadow created on June 21 is illustrated in Figures 5.5 through 5.8. 

At 9:00 am on June 21, the vast majority of the net new shadow impact will be 

to the north and northwest of the Project.    New shadow will be cast onto the 

sidewalk in front of the Project and onto Tremont Street.  However, the 

portion of the sidewalk in front of the central plaza will be in sun as will the 

vast majority of the central plaza.  However, the smaller, northeastern portion 

of the central plaza will be impacted by shade.  Shadow will be cast onto a 

portion of the sidewalk in front of the center portion of the Boston Police 

Department.    The public plaza on the corner of Tremont Street and Whittier 

Street will be free of any shadow impact.  All of the East Drive will be cast in 

shadow.  There will be no shadow impact to the sidewalk to the east of the 

Project running along the Whittier Street.  The sidewalk on the eastern side of 

South Drive will be cast in shade.  There will not be any net new shadow 

impact to any of the Project’s other abutters.  There will be no shadows cast 

onto the Whittier Street Apartments, the Whittier Street Health Center, The 

Madison Park High School nor the Good Sheppard Church.  The Playing Fields 

to the southeast of the project will not be impacted by any net new shadow at 

this time. 

At 12:00 noon, new shadow will be cast to the north and northeast of the 

Project.  New shadow will be cast onto the sidewalk in front of the Project Site 

and Tremont Street.  However, the vast majority of the central plaza and the 

sidewalk on Tremont Street in front of the central plaza are cast in sun.  

However, the southernmost portion of the central plaza will be in shade.  All of 

East Drive will be in shadow.    None of the rooftops of the building structures 

of the Whittier Street Apartments will be impacted by new shadow and will 

consist of sun.  The Projects other abutters will also remain free of any new 

shadow as will the Playing Fields. 

At 3:00 pm, new shadow will be cast primarily to the east of the Project.  Net 

new shadow will be cast onto Whittier Street and onto both sides of the 

sidewalk.  New shadow will extend onto a small portion of the open space of 

the Whittier Street Apartments and onto a margin portion of the rooftops of 

the complex.  The public plaza at the corner of Tremont Street and Whittier 

Street will be primarily cast in shade.  The mouth of the central plaza and small 
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strip along its eastern border impacted by new shade.  All of Tremont Street 

and the sidewalks in front of the Project will remain free of shadow and consist 

of sun.  A small portion of the centermost portion of East Drive will be cast in 

shade.  The Playing Fields, the Madison Park High School, the Church and the 

Whittier Street Health Center will not have any new shadow cast by the Project 

at this time. 

At 6:00 pm the net new shadow impact will be to the south and east of the 

Project.  The easterly portion of the grounds in front of the Whittier Street 

Apartments will be shaded as will a portion of the rooftop of one building of 

that complex.  Tremont Street and both of its sidewalks will be free of shade.  

However, the northeasterly portion of the central plaza will be cast in shade.  

The Good Sheppard Church grounds will be partially shaded at this time.    

None of the Project’s other abutters are impacted at this time, including the 

Madison park High School’s building facilities nor the Whittier Street Health 

Center.   
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Figure 5-5:  Shadow Study for June 21 at 9:00 am 
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Figure 5-6:  Shadow Study for June 21 at 12:00 noon 
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Figure 5-7:  Shadow Study for June 21 at 3:00 pm 
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Figure 5-8:  Shadow Study for June 21 at 6:00 pm 
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5.1.2 Winter Solstice (December 21) 

New shadow created on December 21 is illustrated in Figures 5.9 through 5.11. 

At 9:00 am on December 21, the vast majority of the net new shadow impact 

will be to the north of the Project.    New shadow will be cast onto the sidewalk 

in front of the Project and onto Tremont Street.  Additionally, shadow will be 

cast onto the sidewalk and rooftop of the Boston Police Department.  

Additionally, the public, open space behind the Police Department will be 

shaded, but not entirely by the Project as it is impacted by the Police 

Headquarters building.  The central plaza will be fully impacted by shadow and 

will not consist of sun at this time nor will the public plaza on the corner of 

Tremont Street and Whittier Street.   All of East Drive will be cast in shade, but 

South Drive and Whittier Street will remain in the sun.  There will not be any 

net new shadow impact to any of the Project’s other abutters.  There will be no 

shadows cast onto the Whittier Street Apartments, the Whittier Street Health 

Center, The Madison Park High School nor the Good Sheppard Church.  The 

Playing Fields to the southeast of the project will not be impacted by any net 

new shadow at this time. 

At 12:00 noon, new shadow will be cast to the north and northeast of the 

Project.  New shadow will be cast onto the sidewalk in front of the Project Site 

and onto Tremont Street.  The shadow impact will extend to impact the 

sidewalk and rooftop of the westerly half of the Boston Police Headquarters.  

Additionally, the intersection of Tremont Street and Whittier Street will be cast 

in shadow at this time, with the shadow impact extending to the sidewalk in 

front of the Northeastern University’s International Village dormitory.  A very 

small portion of the dormitory’s rooftop will be impacted by shadow.  

However, it should be noted that this is the only shadow study date and time 

where the dormitory is ever impacted.  The sidewalks running down Whittier 

Street will have new shadows cast, as will Whittier Street.  A small portion of 

the grounds of the Whittier Street Apartments will be cast in shadow.  The 

Project’s other abutters, including the Whittier Street Health Center, the 

Madison Park High School building facilities and the Good Sheppard Church, 

will remain free of any new shadow as will the Playing Fields. 

At 3:00 pm, new shadow will be cast primarily to the north and east of the 

Project.  Net new shadow will be cast down Tremont Street and extend 

through the intersection of Melnea Cass Blvd.  There will be shadow cast onto 

Whitter Street and onto some of the rooftops of the Whittier Street 
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Apartments.  However, of note is that this is the only study period with such a 

significant impact.  Further, the public plaza at the corner of Tremont Street 

and Whittier Street will be cast in shade.  All of the central plaza will be cast in 

shade at this time as will all of East Drive and the majority of South Drive.  The 

Playing Fields, the Madison Park High School, the Good Sheppard Church, the 

Boston Police Headquarters and the Whittier Street Health Center will not 

have any new shadow cast by the Project at this time. 
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Figure 5-9:   Shadow Study for December 21 at 9:00 am 
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Figure 5-10:  Shadow Study for December 21 at 12:00 noon 

 



  

Supplemental Draft Project Impact Report   
Tremont Crossing Page 5-18   Environmental Protection   
                    

  

Figure 5-11:  Shadow Study for December 21 at 3:00 pm 
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5.1.3 Conclusions 

In conclusion, the majority of the net new shadow will fall on the Project Site 

and to portions of Tremont and Whittier Streets.  The only significant, public 

open space is the Playing Fields and they are only partially impacted during one 

(1) study date and time.  Further, the Project does not have an undo shadow 

impact on its abutters with the majority of the shadows being cast of the 

Boston Police Headquarters.  However, even in this case, in only two (2) of the 

study periods, was its rooftop cast in shadow.  Further, at no time was there a 

material impact to the open space or rooftops of the Madison Park High School 

or the Whittier Street Health Center.  In sum, the Project does not appear to 

have a negative impact on its surroundings by way of an excess in net new 

shadows.       

5.2 Air Quality 

5.2.1 Introduction 

Tech Environmental, Inc. (“Tech Environmental”) performed air quality 

analyses for the Project in 2013.  These analyses consisted of: 1) an evaluation 

of existing air quality and noise baseline conditions; 2) an evaluation of 

potential carbon monoxide (CO) impacts from the operation of the Project’s 

fuel combustion and parking garage, and 3) a microscale CO analysis for 

intersections in the Project area that meet the BRA criteria for requiring such 

an analysis.  The results of the air quality impact analyses demonstrated that 

the Project would safely comply with the CO National Ambient Air Quality 

Standards (NAAQS). 

The changes with the amended Project compared to the original Project are 

not significantly different that they would alter the results of the 2013 air 

quality analyses.  Tech Environmental anticipates that since there is no 

significant difference in the square foot area or Project Site footprint that there 

will be no appreciable change in the predicted CO concentrations for the 

amended Project; therefore, it will safely comply with the NAAQS for CO.   

5.2.2 Background Concentrations 

The City of Boston is currently classified as being in attainment of the 

Massachusetts and National Ambient Air Quality Standards (“NAAQS”) for all of 

the criteria air pollutants except ozone (see Table 5-1). These air quality 
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standards have been established to protect the public health and welfare in 

ambient air, with a margin for safety.   

The Massachusetts Department of Environmental Protection (“DEP”) currently 

operates air monitors in various locations throughout the city.  The closest, 

most representative, DEP monitors for carbon monoxide (CO), sulfur dioxide 

(SO2), nitrogen dioxide (NO2), fine particulate matter (PM2.5), coarse particulate 

matter (PM10), and lead are located at Dudley Square on Harrison Avenue, 

Boston, MA.   

Table 5-2 summarizes the DEP air monitoring data, for the most recent 

available, complete, three-year period (2010-2012), that are considered to be 

representative of the project area.  Table 5-2 shows that the existing air quality 

in the Project area is generally much better than the NAAQS.  The highest 

impacts relative to a NAAQS are for ozone and PM2.5.  Ozone is a regional air 

pollutant on which the small amount of additional traffic generated by this 

Project will have an insignificant impact.  The Project’s operations will not have 

a significant impact on local PM2.5 concentrations. 

5.2.3 Air Quality Modeling Methodology and Results 

 

Air quality dispersion modeling analyses consisted of: 1) an evaluation of 

potential carbon monoxide (CO) impacts from the operation of the Project’s 

fuel combustion and parking garage; and 2) a microscale CO analysis for 

intersections in the Project area that meet the BRA criteria for requiring such 

an analysis.  Emissions calculations and modeling approach for both air 

dispersion modeling analyses are presented below. 
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Table 5-1:  Massachusetts and National Ambient Air Standards (NAAQS) 

Pollutant Averaging Time NAAQS (μg/m3) 

SO2 1-hourP 196a 

CO 1-hourP 

8-hourP 

40,000b 

10,000b 

NO2 1-hourP 

AnnualP/S(Arithmetic Mean) 

188c 

100 

PM10 24-hourP/S 150 

PM2.5 24-hourP/S 

AnnualP/S(Arithmetic Mean) 

35d 

12e,f 

O3 8-hourP/S 147g 

Pb  

Rolling 3-Month Avg.P/S 

Calendar QuarterP/S 

(Arithmetic Mean) 

0.15 

1.5 

P = primary standard; S = secondary standard. 
a 99th percentile 1-hour concentrations in a year (average over three years). 
b One exceedance per year is allowed. 
c 98th percentile 1-hour concentrations in a year (average over three years). 
d 98th percentile 24-hour concentrations in a year (average over three years). 
e Three-year average of annual arithmetic means. 
f As of March 18, 2012, the U.S. EPA lowered the PM2.5 annual standard from 15 ug/m3 to 12 ug/m3. 
g Three-year average of the annual 4th-highest daily maximum 8-hour ozone concentration must not 

exceed 0.075 ppm (147 ug/m3) (effective May 27, 2008) and the annual PM10 standard was revoked in 

2006. 
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Table 5-2:  Representative Existing Air Quality in the Project Area 

Pollutant, 
Averaging Period 

 
Monitor Location 

Value 
(g/m3) 

NAAQS 
(g/m3) 

Percent of 
NAAQS 

CO, 1-hour Harrison Avenue, Boston 2,863 40,000 7% 

CO, 8-hour Harrison Avenue, Boston 2,061 10,000 21% 

NO2, 1-hour Harrison Avenue, Boston 93.4 188 50% 

NO2, Annual Harrison Avenue, Boston 34.8 100 35% 

Ozone, 8-hour Harrison Avenue, Boston 131 147 89% 

PM10, 24-hour Harrison Avenue, Boston 41 150 27% 

PM2.5, 24-hour Harrison Avenue, Boston 21.3 35 59% 

PM2.5, Annual Harrison Avenue, Boston 8.4 12 69% 

Lead, Quarterly Harrison Avenue, Boston 0.017 1.5 1.1% 

SO2, 1-hour Harrison Avenue, Boston 47.4 196 24% 

Source: MassDEP, http://www.mass.gov/dep/air/priorities/aqreports.htm., downloaded July 22, 2012. 
 
Notes:  
(1)  Annual averages are highest measured during the most recent three-year period for which data are available 

(2010 - 2012).  Values for periods of 24-hours or less are highest, second-highest over the three-year period 
unless otherwise noted. 

(2)  The eight-hour ozone value is the 3-year average of the annual fourth-highest values, the 24-hour PM2.5 
value is the 3-year average of the 98th percentile values, the annual PM2.5 value is the 3-year average of the 
annual values  – these are the values used to determine compliance with the NAAQS for these air pollutants. 

(3) The one-hour NO2 value is the -year average of the 98th percentile values and the one-hour SO2 value is the -
year average of the 99th percentile values 

(4) The one-hour ozone standard was revoked by the US EPA in 2005; the annual PM10 standard was revoked in 
2006 and the 3-hour SO2 standard was revoked by the US EPA in 2010. 

 

5.2.3.1 Fuel Combustion Equipment and Parking Garage  

The Project will include roof-top fuel combustion equipment that will 

emit air pollutants to the atmosphere when operating.  Fuel 

combustion equipment for the Project will include gas-fired boilers 

and gas-fired emergency generators.  The objective of this analysis was 

to determine the maximum CO concentrations from fuel combustion 

equipment inside the garage and at the closest sensitive receptors 

surrounding the Project.  These closest sensitive receptors include: air 

http://www.mass.gov/dep/air/priorities/aqreports.htm
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intakes located on the proposed buildings and nearby existing 

buildings, and pedestrians at ground level anywhere near the Project. 

CO emissions from motor vehicles operating inside the garage were 

calculated and the CO concentrations inside the garage and 

surrounding the Project were based on Saturday morning peak traffic 

periods. CO emissions from fuel combustion equipment and garage 

exhaust vents were modeled using an U.S. EPA-approved air model. 

Worst-case concentrations of CO from the fuel combustion equipment 

and parking garage vent were predicted for locations around the 

building with using AERMOD model (Version 12345) in screening-

mode.  The AERMOD model in screening-mode was used to predict the 

maximum concentration of CO by modeling the fuel combustion 

equipment emissions as a volume sources and the parking garage 

exhaust vents as a point sources with aerodynamic building downwash 

using worst-case meteorological conditions for an urban area. The 

screening-mode option simulates modeling results predicted by 

AERSCREEN. The predicted concentrations presented here represent 

the worst-case air quality impacts from the fuel combustion 

equipment and garage at all locations on and around the Project.  

AERMOD predicted one-hour average concentrations of air pollutants. 

Fuel Combustion Equipment 

The Project will include fuel combustion equipment that will emit air 

pollutants to the atmosphere when operating.  Fuel combustion 

equipment for the Project will include 13 gas-fired boilers (each with a 

heat input capacity of 2.9 million Btu per hour (MMBtu/hour) and five 

1,000 kilowatt (kW) diesel-fired emergency generators to provide 

power during a power failure. 

EPA’s AP-42 document was used to determine the uncontrolled CO 

emission rate for the gas-fired boilers.  The gas-fired boiler heat input 

capacity will be approximately 2.9 MMBtu/hour. Assuming a heating 

value of 1,020 Btu/cubic foot of natural gas this translates to 

approximately 2,958 cubic feet of natural gas burned per hour.  Using 

a CO emission factor of 0.084 lb/MMBtu,1 the maximum total CO 

                                                           
1 US EPA, “Compilation of Air Pollutant Emission Factors, AP-42, Fifth Edition Volume I: Stationary Point and 

Area Sources”, Table 1.4-1, January 1995 (revised July 1998). 
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emissions from each boiler will be 0.31 lb/hour (0.039 gram/second).  

This calculation conservatively assumes that all of the gas-fired fuel 

combustion equipment is operating simultaneously at its full design 

capacity. 

Emissions from the standby generator may occur for brief periods 

during periodic testing (maximum 20 – 30 minutes per week) and 

whenever a break in electrical power necessitates their use.  Using 

emissions data from an equivalent Caterpillar diesel-fired standby 

generator, the manufacturer’s emission factor for CO is 1.18 lbs/hr.  

Therefore, the maximum CO emission rate for the 1,000-kW 

generators will be 0.15 grams/second.  

Parking Garage 

The garage ventilation system will be designed to provide adequate 

dilution of the motor vehicle emissions before they are vented 

outside.  The design of the garage ventilation system will meet all 

building code requirements. Full ventilation of the garage will require 

fans that will supply a maximum flow of approximately 50,000 cubic 

feet per minute (cfm) of fresh air.  This quantity of air is designed to 

meet the building code and will be more than adequate to dilute the 

emissions inside the parking garage to safe levels before they are 

vented outside. The garage ventilation exhausts will likely be located 

at two vents at 10 feet above ground level.  

The garage will have a primary access/egress point, onto South Drive 

and a secondary one on East Drive. The peak Saturday one-hour 

entering and exiting traffic volumes for the underground level of the 

garage are shown in Table 5-3.   

Table 5-3:  Peak Hour Garage Traffic 

Time Period 
Entering 

(vehicles/hour)  
Exiting 

(vehicles/hour) 
Total 

(vehicles/hour) 

Saturday 
Peak Hour 

52 52 104 

Source: BSC Group, Inc. 
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The U.S. Environmental Protection Agency (EPA) MOBILE6.2 emission 

factor model was used to calculate single vehicle CO emissions rates, 

for a vehicle speed of 5 mph. The inputs to the MOBILE6.2 model 

followed the latest guidance from the DEP and were performed for the 

Existing year of 2012 consistent with the microscale air quality 

analysis.  This represents the worst case, since the MOBILE6.2 model 

predicts decreasing CO emissions rates in future years due to more 

stringent emission control requirements for new motor vehicles. The 

CO emission rate calculated by MOBILE6.2, for a speed of 5 mph, was 

15.99 grams per mile (g/mi) for each entering and exiting vehicle.  

These emission rates apply to wintertime conditions when motor 

vehicle CO emissions are greatest due to cold temperatures. 

MOBILE6.2 model output is provided in Appendix 3. 

To determine the maximum one-hour CO emissions inside the garage 

it was necessary to estimate the amount of time each motor vehicle 

will be in the parking garage with its engine running.  To be 

conservative, it was assumed that every car entering the garage will 

travel to the farthest parking spot, and that the vehicles leaving the 

garage will have to travel the same distance from inside the garage to 

the exit.  The calculations in Appendix 3. show how long each vehicle 

was calculated to travel in the garage for the Saturday peak hour.  

The peak one-hour CO emission rate for the parking garage was 

calculated to be 7.38 grams per minute (0.123 grams/second) for the 

Saturday peak hour.  Applying the maximum volumetric garage 

ventilation flow rate for the parking garage, the peak one-hour CO 

concentration inside the garage was calculated to be 4.54 parts of CO 

per million parts of air (ppm) for the Saturday peak hour. This 

prediction represents conservative estimates of the peak garage CO 

emissions and concentrations. 

5.2.3.2 Stationary Sources Air Quality Results 

The results of the air quality analysis for locations outside and around 

the buildings are summarized in Table 5-4.  The results in Table 5-4 

represent all outside locations on and near the Project Site, including 

nearby building air intakes and nearby residences.  Appendix 3 

contains the AERMOD model output. 
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AERMOD predicted that the maximum one-hour CO concentration 

from the fuel combustion equipment and parking garage exhaust 

vents will be 1.0 ppm (1,148 μg/m3). This concentration represents the 

maximum CO concentration at any location surrounding the Project. 

The maximum predicted eight-hour CO concentration at any ambient 

(outside) location will be significantly smaller than the one-hour 

prediction.  This is because: 1) the average number of vehicles 

entering and exiting the garage over the peak eight-hour period will be 

significantly less than the peak one-hour values used to predict the 

peak one-hour CO impact; 2) all fuel combustion equipment is 

operating at their maximum load simultaneously; and 3) the worst-

case meteorological conditions used to predict the peak one-hour 

impact will not persist for eight (8) consecutive hours.  AERSCREEN 

guidance allows the maximum eight-hour CO impact to be 

conservatively estimated by multiplying the maximum one-hour 

impact by a factor of 0.9 (i.e. the eight-hour impact is 90% of the one-

hour impact).  The maximum predicted eight-hour CO concentration 

was determined to be approximately 0.9 ppm (1.0 ppm x 0.9). 

The U.S. EPA has established National Ambient Air Quality Standards 

(NAAQS) to protect the public health and welfare in ambient air, with a 

margin for safety.  The NAAQS for CO are 35 ppm for a one-hour 

average and 9 ppm for an eight-hour average.  The Commonwealth of 

Massachusetts has established the same standards for CO.  The CO 

background values of 2.5 ppm for a one-hour period and 1.8 ppm for 

an eight-hour period were added to the maximum predicted fuel 

combustion ambient impacts to represent the CO contribution from 

other, more distant, sources.  With the background concentration 

added, the peak, total, one-hour and eight-hour CO impacts from the 

fuel combustion equipment, at any location around the building, will 

be no larger than 3.5 ppm and 2.7 ppm, respectively.  These maximum 

predicted total CO concentrations (fuel combustion equipment and 

parking garage plus background) are safely in compliance with the 

NAAQS.  This analysis demonstrates that the operation of the fuel 

combustion equipment will not have an adverse impact on air quality. 
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Table 5-4:  Fuel Combustion Equipment and Parking Garage Air Quality Impacts 

NAAQS = Massachusetts and National Ambient Air Quality Standards for CO (ppm = parts per million) 

* Representative of maximum CO impact at all nearby residences, buildings, and sidewalks. 

 

5.2.3.3 Microscale CO Analysis for Selected Intersections 

The Boston Redevelopment Authority (BRA) and DEP typically require a 

microscale air quality analysis for any intersection in the Project study 

area where the level of service (LOS) is expected to deteriorate to D 

and the proposed project causes a 10% increase in traffic or where the 

level of service is E or F and the project contributes to a reduction in 

LOS. For such intersections, a microscale air quality analysis is required 

to examine the carbon monoxide (CO) concentrations at sensitive 

receptors near the intersection. 

A microscale CO air quality analysis was performed to predict the 

maximum one-hour and eight-hour CO concentrations for sensitive 

receptors at the three intersections in the Project area that meet the 

BRA selection criteria. The analysis was performed for three (3) cases: 

2012 Existing, 2017 No-Build, and 2017 Build.  Estimation of CO levels at 

the intersections that meet the BRA/DEP selection criteria under the 

2017 Build scenario provides a good indication of whether the project 

will interfere with the maintenance of the NAAQS for CO.  Since CO 

levels are highest near intersections where the worst traffic congestion 

occurs, compliance with the NAAQS at these intersections and 

receptors protects public health elsewhere in the community.   

 

 

 

Location 

Peak Predicted 
One-Hour 

Impact 
(ppm) 

One-Hour 
NAAQS 
(ppm) 

Peak Predicted 
Eight-Hour 

Impact 
(ppm) 

Eight-Hour 
NAAQS 
(ppm) 

Ambient Air Near Garage 
 

3.5 

 

 
35 

(NAAQS) 
 

 
2.7 

 

 
9 

(NAAQS) 
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