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Abstract:  DOE prepared this EA to evaluate the potential environmental consequences of 
providing a $1.6 million grant to Boston Architectural College (BAC) for its Urban 
Sustainability Initiative for the Renovation of Public Alley #444. The financial assistance 
proposed would be in the form of cost-shared funding, based on a FY2010 congressional 
earmark. This EA analyzes the potential environmental impacts of DOE’s proposed action of 
providing the grant funding and of the No-Action Alternative. 

In this EA, DOE evaluated potential environmental consequences resulting from land disturbing 
actions. DOE evaluated the impacts resulting from the proposed action on air quality, geology 
and soils, biological resources – sensitive species, water resources, cultural/historic resources, 
traffic, noise, aesthetics and visual resources, and socioeconomic resources.  The proposed 
project would be designed in compliance with all Federal and state regulations, would reduce 
storm water runoff into the Charles River Basin and would become an ongoing tool for the BAC 
curriculum and community public education. The project would include the installation of 13 to 
15 open loop geothermal wells to provide heating and cooling energy to BAC’s facilities; the 
installation of a green screen trellis system, planting soils, concrete pavement, pavers, 
landscaping; and mechanical upgrades (plumbing and electrical) to accommodate the 
Geothermal Solution into the facilities. Operation of the geothermal wells would not result in any 
increase in noise in the vicinity. The aesthetics of Boston’s Historic Back Bay District 
community would be enhanced with the addition of the green screen trellis system, planting 
soils, concrete pavement, and pavers.  This EA will support DOE’s determination that this 
project will not affect the historical Back Bay District.  As part of the Green Alley Phase II, the 
green screen trellis system is a vine covered vegetated screen intended to provide an attractive 
visual amenity that benefits both the public and the institution by softening the appearance of 
two faces of an existing masonry block stair tower.  
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Developing the geothermal wells on the BAC site would not significantly impact any population 
of plant or animal species.  The project site is relatively small (<1.0 Acre) and isolated from 
larger tracts of undisturbed land, nor does the area provide any unique habitats for special 
species.  The Indiana bat (Myotis sodalist), an endangered species, is known to reside in Suffolk 
and Middlesex counties and in various locations throughout Massachusetts.  Moreover, given the 
localized construction area in the alley and the species’ tendency to not stray from its wooded 
habitat, it is highly unlikely that the proposed action would have any negative impacts on the 
endangered Indiana bat species.   
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SUMMARY 

The U.S. Department of Energy (DOE) proposes to award a financial assistance grant to the 
Boston Architectural College (BAC) for the construction and implementation of the Urban 
Sustainability Initiative for the Renovation of Public Alley #444 between 951 Boylston Street 
and 320 Newbury Street at Hereford Street in Boston’s Historic Back Bay District.  The financial 
assistance proposed would be $1.6 million in the form of cost-shared funding, based on a 
FY2010 congressional earmark.  This agreement would facilitate the installation of 13 to 15 open 
loop geothermal wells to provide heating and cooling energy to BAC’s facilities; the installation 
of green screen trellis system, planting soils, concrete pavement, pavers, and landscaping; and 
mechanical upgrades (plumbing and electrical) to accommodate the geothermal solution into the 
benefiting facilities.  The completed Green Alley project would reduce storm water runoff into 
the Charles River Basin and become an ongoing tool for the BAC curriculum and community 
public education.  The estimated total cost of the project is $1.8 million.  

In compliance with the National Environmental Policy Act (42 United States Code [U.S.C. 
Section 4321 et seq.) and DOE’s National Environmental Policy Act implementing regulations 
(10 Code of Federal Regulations [CFR] Part 1021) and procedures, this environmental 
assessment (EA) examines the potential environmental impacts of DOE’s proposed action, 
renovation of Public Alley #444, and the No-Action Alternative.  Its purpose is to inform DOE 
and the public of the potential environmental consequences of the proposed project and the 
alternatives.  

In this EA, DOE analyzed impacts to air quality, geology and soils, biological resources, water 
resources, cultural/historical resources, traffic, noise, aesthetics and visual resources, and 
socioeconomic resources from construction and renovation of Public Alley #444 in Boston’s 
Historic Back Bay District into a Green Alley.  Installation and operation of the Proposed Action 
would not have any meaningful or detectable impacts on land use; vegetation and wildlife 
resources, occupational health and safety; environmental justice; utilities, energy, and materials; 
and waste generation.  

The proposed project is in Suffolk County, Massachusetts, which is a nonattainment area for 
ozone, and according to the Environmental Protection Agency, the area is considered to be in 
“moderate nonattainment.”  For an area of moderate nonattainment of ozone standards, a 
conformity determination is not required if project emissions of nitrogen oxides (NOx) and 
volatile organic compounds (VOCs), which are ozone precursors, are each less than 100 tons per 
year [40 CFR 93.153(b)(1)].  The proposed project would involve temporary air emissions 
during construction.  Once completed, the proposed project would provide heating and cooling to 
the facilities via geothermal energy, thereby reducing the amount of pollutants produced from 
burning fossil fuels for conventional heating and cooling.  The proposed project would contribute 
to a minor reduction in regional greenhouse gas emissions and aid in the attainment goals for air 
quality of the area. 

The subsurface soils of the Back Bay area are comprised primarily of sand and gravel, so the 
area is susceptible to amplification (the physical reaction of seismic waves becoming more 
robust as they travel through soft soil) and soil liquefaction (which occurs when saturated sand 
and gravel is shaken with enough energy to cause a sudden but temporary pore fluid pressure 
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increase between the grains) in a severe earthquake.  According to the United States Geological 
Survey, the historic record of seismicity in Massachusetts reveals a low threat from earthquakes, 
so a severe earthquake probability is highly unlikely.  Also, since the project area is not located 
near a fault line or area of high seismicity, drilling, boring, and other construction activities 
would not induce seismic activity.  Soil studies performed in and around the project area indicate 
that the soils are capable of infiltrating return water at an acceptable rate for this project. 

The Indiana bat (Myotis sodalist), an endangered species, is known to reside in Suffolk and 
Middlesex counties and in various locations throughout Massachusetts.  Given the localized 
construction area in the alley and the species’ tendency to not stray from its wooded habitat, it is 
highly unlikely that the proposed action would have any negative impacts on the endangered 
Indiana bat species, or its habitat. 

All excess water (approximately seven to ten million gallons of water annually) from the 
geothermal system would be directed approximately 200 feet into the fractured bedrock via two 
to three proposed injection wells.  The 4,000 square feet of porous pavers and porous concrete 
that would be installed in the alley would also aid in recharging the groundwater.  Although 
construction of the proposed project may slightly lower groundwater levels, this condition would 
only be temporary.  The proposed project site is not located close enough to the floodplain or any 
wetland to have a negative impact on either resource. 

The geothermal wells would be installed in Public Alley #444 and under the sidewalks on 
Newbury Street and Hereford Street. The drilling for the geothermal wells is not anticipated to 
negatively affect any parts of the historical buildings in the surrounding area because drilling and 
installation of the underground wells would not cause enough vibration to disturb the buildings.  
Connection of the geothermal system to historic building 951 Boylston Street could potentially 
cause adverse impacts due to alteration of the exterior of the buildings and potential renovations.  
Feasibility studies are being prepared to determine how the system will be connected but 
typically geothermal systems do not require extensive renovations and can use existing plumbing 
and HVAC systems.  Engineering plans currently indicate that the connection to the building 
would occur underground to the existing mechanical room therefore it is not anticipated that 
adverse impacts would occur.  

During construction, impacts to traffic are expected to be minimal as the project is not located 
within any main roadway artery or circulation route.  Several construction vehicles would be on 
the project site during installation of the geothermal system and Green Alley.  Public Alley #444 
would be closed for approximately four weeks, twenty-four hours a day, for the installation of 
the Green Alley Phase II and part of the geothermal system.  The installation of the geothermal 
system beyond Public Alley #444 would likely create temporary lane blockages for Newbury 
and Hereford Streets, leaving one lane open and partially blocking sidewalks for approximately 
four to eight weeks. 

As is common with any construction site, noise levels would temporarily increase in the project 
area.  Upon completion, the geothermal system would not generate any noise. 

The impacts to the area’s aesthetics are anticipated to be positive upon completion of the 
proposed project by the transformation of Public Alley #444 into a Green Alley in two phases by 
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adding a public way, a green trellis system, porous pavers and concrete, street lights, bollards, 
and granite curbing.  The geothermal wells underneath Public Alley #444 and both Newbury and 
Hereford Streets, once capped, would not be visible to the pedestrian or motoring public. 

The proposed project would create temporary construction jobs and provide work for local firms.  
The project would also provide long-term energy related cost savings of approximately $60,000 
per year, reduce storm water runoff, and generate power through alternative energy sources, 
while greatly reducing BAC’s carbon footprint. The project could also provide public outreach 
and education of alternative energy systems upon its completion.  

Under the No-Action Alternative, DOE would not provide funding to the BAC and the Green 
Alley would not be installed, nor would the geothermal heating and cooling system be installed.  
Without this Federal funding, it is likely that the proposed project would not be built, or would at 
least be delayed until additional funding sources could be identified. For comparison purposes, it 
is assumed no impacts to the existing environment would occur, and the beneficial impacts 
discussed above would not be realized. 
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1. INTRODUCTION 

The U.S. Department of Energy’s (DOE or the Department) National Energy Technology 
Laboratory (NETL) proposed action is to provide a $1.6 million grant to Boston Architectural 
College (BAC) for its Urban Sustainability Initiative for the Renovation of Public Alley #444 
(Green Alley Phase II and Geothermal Solution).  The area of Boston that the project is located is 
called the Historic Back Bay District, the Back Bay Historic District, and the Back Bay 
Architectural District.  This financial assistance, based on a FY2010 congressional earmark, 
would allow BAC to design, construct and implement the renovation of Public Alley #444.  The 
project would include the installation of a green screen trellis system, planting soils, concrete 
pavement, pavers, and landscaping.  The main component of the project would be the installation 
of 13 to 15 open loop geothermal wells to provide heating and cooling energy to the facilities of 
BAC; and mechanical upgrades (plumbing and electrical) to accommodate the geothermal 
solution into the benefiting facilities.  The Green Alley would reduce storm water runoff into the 
Charles River Basin and become an ongoing tool for the BAC curriculum and community public 
education.  The geothermal solution would serve the hot and chilled water needs for three of 
BAC’s campus facilities, 320 Newbury Street, 322 Newbury Street and 951 Boylston Street.  
The funding of these projects requires compliance with the National Environmental Policy Act of 
1969, as amended (NEPA; 42 U.S.C. 4321 et seq.), Council on Environmental Quality 
regulations (40 Code of Federal Regulations [CFR] Parts 1500 to 1508), and DOE NEPA 
implementing procedures (10 CFR Part 1021). 

The BAC would use DOE financial assistance in the form of cost-shared funding to facilitate two 
of three capital projects at the BAC as part of its Urban Sustainability Initiative.  The Green 
Alley Phase I was funded by the Massachusetts Department of Environmental Protection (Mass 
DEP) and the city of Boston and commenced in 2010.  The DOE funding would support the 
Green Alley Phase II and the Geothermal Solution projects.  All local approvals and permits 
have been obtained for both phases of the Green Alley and the Geothermal Solution (McNeil 
2011b).  The purpose of BAC’s Urban Sustainability Initiative is to develop a green alley and 
energy saving renovations to the BAC physical plant which could serve as a working model for 
energy efficient design in enclosed 19th century and 20th century urban sites and as an education 
living laboratory for teaching ecological and sustainable technologies to students and the public 
while creating jobs.  

Phase II Green Alley includes the completion of the green renovation of Public Alley #444 
between 320 Newbury Street and 951 Boylston Street in Boston, MA.  The Urban Sustainability 
Initiative proposes 4,000 square feet of pervious paving to maximize storm water absorption 
infiltration and to provide enhanced groundwater recharge.  The pervious paving includes two 
difference material applications; 1,700 square feet of pervious bituminous concrete to resist loads 
and vehicular turning movements in the highly traveled main alley areas; and 2,250 square feet 
of concrete unit pavers placed on both sides of the main alley which is predominantly pedestrian 
with lighter travel loading.  The Green Alley Phase II renovations also include the green screen 
trellis system located on the back of 951 Boylston Street.  The green screen trellis system would 
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cover approximately 950 square feet (23 feet wide by 44 feet high) and provide a vegetated 
screen to soften the appearance of the two faces of an existing four story concrete masonry block 
construction stair tower (see Figure 2-3).  

The proposed Geothermal Solution includes the installation of approximately 13 to 15 
geothermal wells to provide air conditioning and heating for three existing BAC campus 
facilities.  The standing column wells would extend down to approximately 1,500 feet with two 
or three bleed injection wells to approximately 200 feet.  The thermodynamics of an open loop 
geothermal well heat pump system makes use of the constant mid 50 degree temperatures of the 
earth by circulating fluid through closed pipes exchanging the heat of the earth in the winter, and 
returning the heat of the building to the earth in the summer.  The system would run on a 
standard heating, ventilation, and air conditioning (HVAC) system, use no fossil fuels, produce 
no emissions, run silently, and once capped, would be invisible to the public.   

DOE prepared this environmental assessment (EA) to evaluate the potential environmental 
consequences of providing funding under DOE’s program. In compliance with NEPA and its 
implementing procedures, this EA examines the potential environmental consequences of DOE’s 
proposed action (that is, providing funding), the BAC’s proposed project, and the No-Action 
Alternative (under which it is assumed that the BAC would either not proceed with the project or 
would delay the project until additional funding sources could be identified). The EA’s purpose 
is to inform DOE, resource agencies, and the public of the potential environmental consequences 
of the proposed project and alternatives. 

This chapter explains NEPA and related procedures (Section 1.1), the background of this project 
(Section 1.2), the purpose and need for DOE action (Section 1.3), and the environmental 
resource areas DOE did not carry forward to detailed analysis (Section 1.4). Chapter 2 discusses 
DOE’s proposed action, BAC’s proposed project, action alternatives, and the No-Action 
Alternative. Chapter 3 details the affected environment and potential environmental 
consequences of the proposed action, proposed project, and No-Action Alternative.  Chapter 4 
addresses cumulative impacts, and Chapter 5 provides DOE’s conclusions from the analysis.  
Chapter 6 lists the references for this document. Appendix A contains the distribution list for this 
document.  Appendix B contains copies of DOE’s consultation letters with other agencies. 

1.1 National Environmental Policy Act and Related Procedures 

In accordance with DOE NEPA implementing procedures, DOE must evaluate the potential 
environmental impacts of its proposed action that could have a significant impact on human 
health and the environment, including decisions on whether to provide financial assistance to 
states and private entities. In compliance with these regulations and DOE’s procedures, this EA: 

 Examines the potential environmental impacts of the proposed action and the No-Action 
Alternative; 

 Identifies unavoidable adverse environmental impacts of the proposed action; 
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 Describes the relationship between local short-term uses of the environment and the 
maintenance and enhancement of long-term productivity; and 

 Characterizes any irreversible and irretrievable commitments of resources that would be 
involved should DOE decide to implement its proposed action. 

DOE must meet these requirements before it can make a final decision to proceed with any 
proposed Federal action that could cause adverse impacts to human health or the environment. 
This EA provides DOE with the information needed to make an informed decision to assist with 
funding the purchase and construction of Green Alley Phase II and the Geothermal Solution at 
the BAC. 

This EA evaluates the potential individual and cumulative impacts of the proposed project. No 
other action alternatives are analyzed. For purposes of comparison, this EA also evaluates the 
impacts that could occur if DOE did not provide funding (the No-Action Alternative), under 
which DOE assumes that BAC would not proceed with the project, allowing DOE to compare 
the impacts of an alternative in which the project occurs with one in which it does not. 

1.2 Background 

The NETL, part of DOE’s national laboratory system, is owned and operated by the DOE and 
supports DOE’s mission to advance the national, economic, and energy security of the United 
States.  The NETL implements a broad spectrum of energy and environmental research and 
development (R&D) programs that will return benefits for generations to come, while protecting 
our environment and enhancing our energy independence.  DOE invests in R&D to make more 
efficient use of energy in buildings, transportation, and industry, and to accelerate development 
of renewable energy options.  The NETL supports DOE's Office of Energy Efficiency and 
Renewable Energy in managing research partnerships.  The NETL’s project portfolio includes 
R&D conducted through partnerships, cooperative research and development agreements, 
financial assistance, and contractual arrangements with universities and the private sector. 
Together, these efforts focus a wealth of scientific and engineering talent on creating 
commercially viable solutions to national energy and environmental problems (NETL 2011).  

The proposed action is for the DOE to provide BAC with financial support for the design, 
construction and implementation of the Urban Sustainability Initiative, including the Geothermal 
Solution and Green Alley II. The financial assistance proposed would be $1.6 million in the form 
of cost-shared funding provided to BAC, based on a FY2010 congressional earmark.  Total 
direct cost for the Geothermal Solution and Green Alley Phase II is estimated at $1.8 million.  

This project promotes the goals of the DOE’s Building Technology Program (BTP) by 
demonstrating and promoting the benefits of energy efficiency and renewable energy 
technologies.  The mission of the BTP is to develop technologies, techniques, and tools for 
making buildings more energy efficient, productive, and affordable.  BTP focuses on improving 
commercial and residential building components, energy modeling tools, building energy codes, 
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and appliance standards.  Research, development, demonstration, and technology transfer is 
conducted in partnership with industry, government agencies, universities, and national 
laboratories that are often designed as cost-shared projects.  In fact, most of the research 
conducted by the program is funded through competitive solicitations with partners.  The 
program selects its research partners and projects based on factors such as energy savings 
potential, likelihood of success, and alignment with the recommendations of industry-developed 
technology roadmaps (DOE 2011). 

In accordance with Section 5(a)(8) of DOE Order 451.B, NEPA Compliance Program, the DOE 
is required to determine whether the proposed action would comply with a Categorical Exclusion 
level of review, the preparation of an EA, or the preparation of an Environmental Impact 
Statement.  BAC completed an Environmental Questionnaire for the Urban Sustainability 
Initiative for the Renovation of Public Alley #444, located in Boston, Massachusetts to provide 
DOE with the necessary information to determine the appropriate level of NEPA review and 
documentation.   

The questionnaire includes:  (1) a brief description of objectives of the proposed work, (2) 
proposed project alternatives, if applicable, (3) a summary of the anticipated environmental 
impacts, if any, (4) required regulatory compliance, if any, and (5) a description of any issues 
that would generate public concern regarding the proposed action, if any.  Based on the 
information provided in the questionnaire, and supporting analyses and recommendations by 
DOE staff, DOE determined that that an EA was the appropriate level of review.  On April 27, 
2011, DOE announced in a Memorandum for Distribution its decision to prepare an EA for the 
proposed project. This decision was based on the scope of the proposed project, the potential for 
the project to result in no significant impacts, and the absence of extraordinary circumstances 
that might affect the significance of the proposed project’s environmental consequences. 

1.3 Purpose and Need 

 The purpose and need for DOE action is to meet the requirements, of the Congressional earmark 
in the Fiscal Year 2010 Appropriation Act.  Furthermore, DOE has determined that BAC’s 
circumstances and situation provide adequate justification why this project was selected at this 
location, at this time. 

The BAC’s Urban Sustainability Initiative is a multi-part project with several important goals 
and objectives. The scope of the proposed action includes: 

 Green Alley Phase II – The green renovation of Public Alley #444 in Boston’s Historic 
Back Bay District. The renovation would include installation of a green screen trellis 
system, planting soils, concrete pavement, pavers, and landscaping 

 Geothermal Solution – Upon completion of Green Alley Phase II, approximately 13 to 15 
wells would be installed to provide heating and cooling to three BAC facilities. 
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 Sustainability Design Curriculum – This effort includes the ongoing development of new 
interactive sustainability teaching tools for the BAC and the community. 

As a result of the completion and ongoing performance of the Green Alley and Geothermal 
Solution, BAC expects to serve the Back Bay and Fenway neighborhoods, the city of Boston and 
the citizens of Massachusetts with a Sustainability Design Curriculum that would demonstrate 
and share sustainability design practices and inspire energy efficient practices by teaching 
ecological and sustainable technologies to students and the public while also creating jobs. The 
Sustainability Design program focuses in particular on energy efficiency, energy performance, 
energy modeling, energy and air quality principles, green building, and renewable energy 
alternatives.  

The project would have positive impacts on the surrounding neighborhood and achieve several 
important goals including (1) energy conservation, (2) improved quality and reduction of storm 
water runoff into the Charles River Basin, (3) monitoring of the quality of storm water runoff, (4) 
recharging of the area groundwater, (5) generation of power through alternative energy sources, 
and (6) help eliminate the BAC’s carbon footprint.  It is expected that the completed project 
would continue to create jobs, evaluate the effectiveness of urban sustainability design principles 
in existing structures and densely built urban neighborhoods throughout the Charles River Basin, 
and serve as a model for other college campuses and communities across the country.  BAC’s 
goal is to ultimately provide a Sustainability Design Curriculum with an active working 
laboratory for green education, becoming an ongoing tool for the BAC curriculum and 
community public education. 

1.4 Environmental Resources Not Carried Forward 

Chapter 3 of this EA examines the potential environmental consequences of the proposed project 
and the No-Action Alternative for the following resource areas: 

 Air quality 
 Geology and soils 
 Biological resources – sensitive species 
 Water resources 
 Cultural/Historical resources 
 Traffic 
 Noise 
 Aesthetics and visual resources  
 Socioeconomic resources 

 
In an effort to streamline the NEPA process and enable a timely award to the selected project, 
this assessment did not examine all resource areas at the same level of detail as those listed 
above.  The focus for the more detailed analysis was on those activities or actions that would 
require new or revised permits, have the potential for adverse environmental impacts, or have the 
potential for public controversy.  For the reasons discussed below, DOE concludes that BAC’s 
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proposed project would result in no impacts or very minor impacts to the following resource 
areas, therefore a detailed description and analyses of these resource areas are not carried 
forward into Chapter 3. 

 Land use.  The Green Alley Phase II and Geothermal Solution would be located in an 
area already designated for urban development.  DOE assumes the BAC has obtained all 
necessary permits and approvals for the development, and the proposed action would 
require no additional approvals related to land use.  The total size of the proposed project 
for Phase II is approximately 3,568 square feet.  No land areas would be affected due to 
the proposed project. Green Alley Phase II anticipated the removal of three feet of asphalt 
and soils from the renovation area, installation of a drainage system, and permeable 
paving system on the demonstration area of the Green Alley Phase II and the installation 
of approximately 13 to 15 geothermal wells.   

 Vegetation and wildlife resources.  The project site is approximately 1,650 feet away 
from wooded areas and rivers and also been an urban area for many years. Given the 
localized construction area in the alley and distance of the proposed project site from 
wooded habitat, it is unlikely that the proposed action would have any negative impacts 
on plant and animal resources.  

 Occupational health and safety.  Consistent with the nature, size and scope of this project 
there would be no unique risks to occupational health and safety during installation and 
operation of the Green Alley Phase II and Geothermal Solution.  Occupational health and 
safety requirements would be similar to those for other small construction and renewable 
energy projects.   

 Environmental justice.  Executive Order 12898, Federal Actions to Address 
Environmental Justice in Minority Populations and Low Income Populations, directs 
Federal agencies to address environmental and human health conditions in minority and 
low-income communities.  The evaluation of impacts to environmental justice is 
dependent on demonstrating that significant, adverse impacts from the proposed project 
are not disproportionately borne by any low-income or minority groups in the affected 
community.  As illustrated in this EA, no significant adverse impacts would occur to any 
members of the nearby community; therefore, DOE feels there would be no adverse and 
disproportional impacts to minority or low-income populations.   

 Utilities, energy, and materials.  The Geothermal Solution, ultimately in combination 
with other projects, would assist in making the BAC “carbon-neutral” by helping reduce 
their carbon footprint to near zero.  The open loop geothermal well heat pump system 
should yield around 3.4 for a coefficient of performance in heating, and approximately 16 
for the energy efficiency rating in cooling.  There are no unique materials required to 
manufacture, install, or operate the geothermal wells or Green Alley Phase II.   
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 Waste generation.  Existing conditions indicate no hazardous waste in the construction 
area (GZA Geoenvironmental Inc. 2005). The Green Alley Phase II and the Geothermal 
Solution projects are not anticipated to generate any hazardous or nonhazardous waste 
beyond small temporary amounts of construction debris.  Asphalt and materials would be 
trucked for recycle or disposal at a reclaim facility, which would be addressed by the 
construction plans from the general contractor.   

1.5 Consultations  

1.5.1 CONSULTATIONS 

DOE consulted with the Back Bay Architectural Commission, the Boston Landmarks 
Commission and the Massachusetts Historical Commission to comply with the review 
requirements of Section 106 of the National Historic Preservation Act, as amended (16 United 
States Code [U.S.C]. 470 et seq.).  Copies of DOE’s consultation correspondence are in 
Appendix B.  

Back Bay Architectural Commission 

DOE sent a letter to the Back Bay Architectural Commission on April 14, 2011, requesting 
information on concerns or issues (on behalf of both the Boston Landmarks Commission and the 
Back Bay Architectural Commission) prior to initiating the test bore and test well at the proposed 
project site.  This information was requested to aid in the preparation of this EA and to meet the 
Department’s obligation to contact consulting parties to determine their interest in the review (36 
CFR 800.2(a)(4)).  The Back Bay Architectural Commission responded in a letter dated April 14, 
2011, that the Boston Landmarks Commission has no jurisdiction over the BAC campus, which 
lies within the boundaries of the Back Bay Architectural District, established by Chapter 625 of 
the Acts of 1966, as amended.  Moreover, the Back Bay Architectural Commission’s review 
authority is limited to exterior architectural features, not below-grade conditions.  The only 
aspect of the test bore and test well area that would be subject to Back Bay Architectural 
Commission mandate would be the surface treatment.  DOE sent a letter to the Boston 
Landmarks Commission and Back Bay Architectural Commission on September 23, 2011, 
requesting any additional information on properties of historic or archaeological significance 
within the vicinity of the BAC project and any comments or concerns on the potential for this 
project to affect these properties.  Appendix B contains further response from the BBAC dated 
August 16, 2011 and October 7, 2011. 

Massachusetts Historical Commission 

DOE sent a letter to the Massachusetts Historical Commission on April 14, 2011, requesting 
information on historic properties within and near the proposed site.  DOE also requested any 
comments or concerns the State Historic Preservation Officer (SHPO) might have on the 
potential for the proposed project to affect the properties.  This information was requested to aid 
in the preparation of this EA and to meet the Department’s obligations under Section 106 of the 
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National Historic Preservation Act to take into account the effects of undertakings by Federal 
agencies on historic properties and cultural resources. The SHPO responded in a letter dated 
April 1, 2010, the project is located within the Back Bay Historic District (MHC #BOS.BT), 
which is listed in the National Register of Historic Places, and may be sensitive for containing 
significant archaeological features preserved below the late 19th-century fill. They also expressed 
concern that the test bore could cause vibration effects to adjacent historic masonry buildings or 
encounter intact soils beneath the urban fill that may contain archaeological features. The SHPO 
recommended that DOE make a finding that the six-inch diameter test bore between 941 and 951 
Boylston Street will have “no adverse effect” on significant historic and archaeological 
characteristics of the Back Bay Historic District and Back Bay Architectural District and if any 
vibration effects to nearby historic buildings occur, the drilling should cease and consultation 
should occur with the MHC and other consulting parties.  DOE replied in a letter dated April 27, 
2011, with its intention to prepare an EA to fulfill the requirements of DOE’s NEPA 
Implementing Procedures.  DOE sent a letter to the Massachusetts Historical Commission and 
State Historic Preservation Office on September 23, 2011, requesting any additional information 
on properties of historic or archaeological significance within the vicinity of the BAC project and 
any comments or concerns on the potential for this project to affect these properties.  DOE 
intends to support its “no adverse effect” with further geotechnical information provided in this 
EA. 
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2. DOE PROPOSED ACTION AND ALTERNATIVES 

This chapter describes DOE’s proposed action (Section 2.1), the BAC’s proposed projects 
(Section 2.2), the bases for not considering other alternatives (Section 2.3), and the No-Action 
Alternative (Section 2.4). 

2.1 DOE’s Proposed Action 

DOE’s proposed action would award $1.6 million of financial assistance in the form of cost-
shared funding, to the BAC pursuant to a FY2010 Congressional earmark to facilitate the BAC’s 
proposed project in the Historic Back Bay District of Boston, Massachusetts.  The total cost of 
the project is estimated to be approximately $1.8 million.   

2.2 BAC’s Proposed Project 

The BAC is an independent, accredited college of spatial design, founded in 1889.  The BAC is 
located in the center of Boston's Historic Back Bay District (see Figure 2-1).  The BAC offers 
undergraduate and graduate programs in Architecture, Interior Design, Landscape Architecture 
and Design Studies and has over 1200 students (BAC 2011).  The BAC proposed project would 
include the installation of 13 to 15 open loop geothermal wells to provide heating and cooling 
energy to the BAC’s facilities; the installation of a green screen trellis system, planting soils, 
concrete pavement, pavers, and landscaping; and mechanical upgrades (plumbing and electrical) 
to accommodate the geothermal solution into the benefiting facilities.  The proposed project 
would contribute slightly to the reduction of storm water runoff into the Charles River Basin and 
would become an ongoing tool for the BAC curriculum and community public education 
(McNeil 2011a).  

The BAC Urban Sustainability Initiative is a multi-part project with several important objectives.  
The key project objectives are to develop green alley projects, implement energy saving 
renovations to the BAC physical plant, and to teach ecological and sustainable technologies to 
students and the general public while creating jobs.  The scope of the project includes the Phase 
II Green Alley, Geothermal Solution, and Sustainability Design Curriculum. 

2.2.1 PHASE II GREEN ALLEY 

Phase II Green Alley includes completing the green renovation of Public Alley #444 between 
320 Newbury Street and 951 Boylston Street in Boston, MA (see Figures 2-2 and 2-3).  Phase I 
Green Alley was a separate project funded by the Mass DEP and the City of Boston. The Green 
Alley would help to reduce the storm water runoff into the Charles River Basin in one of the 
most significantly polluted reaches known as, the Cheese Cake Brook to Boston Harbor sub-
watershed (McNeil 2011a).   

The Urban Sustainability Initiative proposes 4,000 square feet of pervious paving to maximize 
storm water infiltration and groundwater recharge. The design for the pervious paving will 
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include two different material applications.  The first application is 1,700 square feet and is 
composed of pervious bituminous concrete designed to resist loads and vehicular turning 
movements in the highly traveled main alley areas while remaining free draining.  The second 
application includes a 2,250 square foot area to both sides of the main alley which is 
predominantly pedestrian with lighter travel loading which would be composed of a “colorful 
blend of high quality, low maintenance concrete unit pavers with sand swept, hand tight joints.”  
The area beneath the pavers would be composed of a compacted, free draining aggregate base to 
support the paving systems and accept the associated loads.  The drainage layer would also 
accept, filter, and convey the storm water from the permeable paving surfaces as well was roof 
runoff from the two adjacent buildings to maximize the amount of storm water that could enter 
the subsurface for groundwater recharge (McNeil 2011a).  

The system is designed to absorb 90 percent of all storm water flows which will exceed the 
recharge capability of the existing paver system.  The free draining aggregate base layer would 
act as a filter media to reduce the amount of pollutants currently entering the local storm 
drainage system.  The pervious pavement would also help to reduce sediment, total nitrogen, 
total phosphorus, metals, and some studies indicate it could also reduce chemical oxygen 
demand and motor oil concentrations (McNeil 2011a).  The estimated annual total volume of 
rainfall on the site is approximately 432,000 gallons.  The estimated total volume of rainwater to 
be infiltrated by the Green Alley pervious paving and storm water infiltration system is 362,400 
gallons which is an estimated reduction of 84 percent over existing conditions.  

The Phase II Green Alley renovations also include the green screen trellis system.  The trellis 
system would be located on the back of 951 Boylston Street.  The intent of the trellis system is to 
“provide an attractive visual amenity that benefits both the public and the institution in the form 
of a vine covered vegetated screen to soften the appearance of the two faces of an existing four 
story concrete masonry block construction stair tower.”  The green screen trellis system would 
cover approximately 950 square feet (23 feet wide by 44 feet high).  The trellis would consist of 
eight inch square stainless steel cable grid with standoffs that support the trellis five inches off 
the wall of the building.  There would be a planter located beneath the trellis on one side of the 
stair tower which would hold 30 Boston Ivy vines.  The planter would be approximately three 
feet wide and 24 feet long and would be protected by a perimeter granite planter curb (McNeil 
2011a). 

2.2.2 GEOTHERMAL SOLUTION 

The BAC proposes to install a geothermal system designed to serve the hot and chilled water 
needs for three of the campus facilities.  The three facilities are located at 320 Newbury Street, 
322 Newbury Street, and 951 Boylston Street.  The geothermal solution includes the installation 
of approximately thirteen geothermal wells to provide air conditioning and heating for the BAC 
facilities.  The geothermal system does not use fossil fuel, does not produce emissions and is not 
a noise pollutant.  One goal of the geothermal solution is to provide a sustainable model for 
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commercial and residential buildings throughout Boston.  Another goal is to make the BAC, with 
the implementation of other projects, “carbon-neutral” (McNeil 2011a). 

 
Figure 2-1.  Regional map showing approximate location of the Boston Architectural College in relation 
to Boston. 

The proposed plan for the geothermal wells includes thirteen standing column wells to 
approximately 1,500 feet and two or three bleed injection wells to approximately 200 feet.  
Ongoing feasibility studies are being conducted for the total number of wells, HVAC design and 
the retrofit/equipment options.  Currently plans indicate that there would be an approximate 3.4 
coefficient of performance in heating and an approximate 16 coefficient of performance in 
cooling (McNeil 2011a).  The coefficient of performance is the ratio of heat provided in Btu per 
Btu of energy input.  The coefficient of performance is a measure of efficiency in the 
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heating/cooling mode that represents the ratio of total heating/cooling capacity to electrical 
energy input.  

The three facilities proposed to be connected to the geothermal wells would need to undergo 
plumbing and electrical upgrades.  Currently a feasibility study is being conducted to identify 
three options for both heating and cooling configurations to service the geothermal systems.  The 
feasibility study takes into consideration the building usage and occupancy schedules, an 
estimate of heating and cooling loads, a high level energy usage calculation for payback analysis, 
existing conditions emissions, and evaluation of existing equipment for adaptation into a 
proposed hybrid geothermal system. 

 
Figure 2-2.  Vicinity map showing general location of the portion of Public Alley #444 proposed for 
renovation in relation to the BAC. 
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Figure 2-3.  Detailed view (artist’s rendering) of the Green Alley facing west.  (From the center of the figure, north is toward the upper left side.)  
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Preliminary estimates of the 13 to 15 wells indicate there would be an annual bleed of seven to 
ten million gallons of water per year due to periods of peak usage.  Discharging the bleed water 
into the Boston Water and Sewer System could cost up to $80,000 per year which would 
eliminate the savings provide by the reduction of natural gas usage through the geothermal 
system.  The two-three proposed injection wells would take in all the bleed water and return it 
into the fractured bedrock approximately 200 feet below the surface.  The basic design aspects 
would utilize high density polyethylene piping without any mechanical joints.  This piping would 
be pressure tested to ensure no leaks prior to backfilling.  The piping is typically warranted for 
50 years with anticipated lifespan being over 100 years.  This would allow the geothermal 
system to run at 100 percent efficiency and eliminate the cost of discharging the excess water 
into the municipal sewer system.  If the proposed geothermal solution project is implemented 
and reaches 100 percent efficiency, the approximate savings are estimated to be $60,000 per year 
in natural gas expenditures for the three facilities.  

2.2.3 SUSTAINABILITY DESIGN CURRICULUM  

The BAC plans to serve the Back Bay and Fenway neighborhoods, the city of Boston, and the 
citizens of Massachusetts by demonstrating and sharing sustainability design practices and 
inspire energy efficient practices throughout a broad area.  As part of the Urban Sustainability 
Initiative, the BAC’s plans include an intensive Sustainability Design Curriculum and ongoing 
development of new interactive sustainability teaching tools for the BAC and the community.  
The Sustainability Design program focuses on energy efficiency, energy performance, energy 
modeling, energy and air quality principles, green building, and renewable energy alternatives.  
The Urban Sustainability Initiative has an objective of providing courses relative to the BAC’s 
project, the project’s period of performance, subsequent performance data, and anticipated 
sustainability teaching tools (McNeil 2011a).  

2.3 Alternatives 

DOE’s proposed action is to provide cost-shared funding for the BAC Urban Sustainability 
Initiative Renovation of Public Alley #444 pursuant to a Congressional earmark therefore DOE 
does not have any reasonable action alternatives.  DOE made preliminary determinations 
regarding the level of review required by NEPA for the proposed action.  A portion of DOE’s 
technical reviews was based on potentially significant impacts that could be identified.  The 
projects’ significant impacts were considered within the context and intensity of possible 
impacts.  DOE conducted these preliminary environmental reviews and completed an 
Environmental Determination for the project after reviewing the Environmental Questionnaire 
completed by the BAC.  The Environmental Questionnaire must be completed for each proposed 
action to provide DOE with the information necessary to determine the appropriate level of 
NEPA review and documentation.   

Because DOE’s proposed action is limited to providing financial assistance in cost-sharing 
arrangements to projects submitted by applicants in response to a competitive funding 
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opportunity, DOE’s decision is limited to either accepting or rejecting the project as proposed by 
the proponent, including its proposed technology and selected site.  DOE’s consideration of 
reasonable alternatives is therefore limited to the technically acceptable applications and a No-
Action Alternative. 

2.4 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project, and assumes the project would not proceed.  Furthermore, installation of the 13 to 15 
open loop geothermal wells to provide heating and cooling energy to the BAC’s facilities; the 
installation of a green screen trellis system, planting soils, concrete pavement, pavers, and 
landscaping; and mechanical upgrades (plumbing and electrical) to accommodate the geothermal 
solution into the benefiting facilities; and the reduction of storm water runoff would not occur.  It 
is possible that the BAC could continue the project, if other funding were secured, however, this 
scenario is unlikely. 
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 

In this section, DOE assesses the following resources:  air quality, geology and soils, biological 
resources, water resources, cultural/historical resources, traffic, noise, aesthetics and visual 
resources, and socioeconomics resources.  The “environmental baseline” for each of these 
resource areas is described first, followed by an assessment of the potential consequences of the 
proposed project and of the No-Action Alternative. 

3.1 Air Quality 

3.1.1 AFFECTED ENVIRONMENT 

This section describes the existing air quality conditions at and surrounding the project site.  
Climate and ambient air quality conditions are discussed followed by a discussion of air quality 
conformity and greenhouse gas emissions. 

3.1.1.1 Climate and Ambient Air Quality Conditions 

The proposed project is located in Boston, Massachusetts on the Atlantic Coast.  The average 
annual high temperature is approximately 59 degrees Fahrenheit with the average annual low 
temperature at 44 degrees.  Average annual rainfall is around 42 inches and average annual 
snowfall is around 41 inches.  Average annual humidity is about 67 percent.  Boston is prone to 
Northeaster weather systems, which may bring heavy rain, ice, or snow to the area (National 
Oceanic and Atmospheric Administration 2004). 

The ambient air quality in an area can be characterized in terms of whether it complies with the 
primary and secondary National Ambient Air Quality Standards.  The Clean Air Act (42 U.S.C. 
7401 et seq.) requires the U.S. Environmental Protection Agency (EPA) to set national standards 
for pollutants considered harmful to public health and the environment.  National Ambient Air 
Quality Standards have been established for six criteria pollutants:  carbon monoxide, lead, 
nitrogen dioxide, ozone, particulate matter (including particulate matter with both an 
aerodynamic size less than or equal to 10 microns and less than or equal to 2.5 microns), and 
sulfur dioxide.  Primary standards define levels of air quality the EPA has determined as 
necessary to provide an adequate margin of safety to protect public health, including the health 
of sensitive populations such as children and the elderly.  Secondary standards define levels of 
air quality deemed necessary to protect the public welfare, including protection against decreased 
visibility and damage to animals, crops, vegetation, and buildings. 

Table 3-1 lists the primary National Ambient Air Quality Standards for each of the criteria 
pollutants and provides air quality data for Suffolk County for the last 4 years of record available 
from the EPA.  Since 2007, average air quality data in Suffolk County have not exceeded 
national standards. 
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Table 3-1. National ambient air quality primary standards and air quality data for Suffolk 
County, Massachusetts, from 2007 through 2010. 

Pollutant 
Averaging 

Period 
Primary 
Standard Units 

Suffolk County by Year 
2007 2008 2009 2010 

Carbon 
Monoxide 

8 hours 9 ppm 1.25 1.125 1.2 1.575 
1 hour 35 ppm 1.8 1.575 1.95 2.275 

Lead Quarterly 1.5 μg/m3 0.01 0.011 0.007 0.008 
Nitrogen Dioxide Annual 0.053 ppm 0.012 0.016 0.015 0.014 

Ozone 
8 hours 0.075 ppm 0.077 0.069 0.071 0.069 
1 hour 0.12 ppm 0.09 0.084 0.084 0.082 

PM10 24 hours 150 μg/m3 17.62 17.13 16.27 13.82 

PM2.5 
Annual 15 μg/m3 14 12.4 10.02 10.02 

24 hours 35 μg/m3 11.46 10.77 9.69 9.18 

Sulfur Dioxide 
Annual 0.03 ppm 0.004 0.003 0.002 0.002 

24 hours 0.14 ppm 0.017 0.014 0.011 0.008 
Source: Mass DEP 2010 
ppm = parts per million 
μg/m3 = micrograms per cubic meter 

3.1.1.2 Greenhouse Gas Emissions 

The burning of fossil fuels, such as diesel and gasoline, emits carbon dioxide, contributing to 
greenhouse gases.  Greenhouse gases can trap heat in the atmosphere and have been associated 
with global climate change.  The Intergovernmental Panel on Climate Change (IPCC), in its 
Fourth Assessment Report issued in 2007, stated that warming of the earth’s climate system is 
unequivocal, and that most of the observed increase in globally averaged temperatures since the 
mid-20th century is very likely due to the observed increase in concentrations of greenhouse 
gases from human activities (IPCC 2007).  Greenhouse gases are well mixed throughout the 
lower atmosphere, such that any emissions would add to cumulative regional and global 
concentrations of carbon dioxide.  However, the effects from any individual source of 
greenhouse gases cannot be accurately determined with presently available technologies. 

3.1.2 ENVIRONMENTAL CONSEQUENCES 

3.1.2.1 Proposed Project 

Impacts to air quality during construction of the proposed project would be temporary and 
considered negligible.  In general, the primary source of air pollutants during any construction 
project is attributed to the movement and operation of construction equipment.  Construction 
activities would be temporary, would occur in a localized area, and emissions would be very 
small compared with existing emissions in Suffolk County.  Given the nature of the drilling and 
excavation process, it is not anticipated that fugitive dust would be an issue.  Geothermal 
systems, when operational, produce no air pollutants, so there would be positive impacts to air 
quality during operation of the proposed project. 
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3.1.2.2 Greenhouse Gas Emissions 

Carbon dioxide is one of the predominant greenhouse gases that would be generated during the 
proposed project (from construction and maintenance vehicles) since it is produced by 
combustion that occurs during the burning of fossil fuels.  The carbon dioxide generated would 
be short term and negligible, as construction vehicles and equipment would be outfitted with 
scrubbers to control emissions.  Over time, it is expected that the success of this project would 
lead to a significant reduction in the amount of fossil fuel needed for heating and cooling at the 
BAC with a corresponding reduction in greenhouse gases.  The proposed project would 
contribute to a reduction of the area’s greenhouse gas emissions during operation.  

3.1.2.3 Air Quality Conformity 

Section 176(c) (1) of the Clean Air Act requires Federal agencies to ensure that their actions 
conform to applicable implementation plans for the achievement and maintenance of the 
National Ambient Air Quality Standards for criteria pollutants (DOE 2000).  To achieve 
conformity, a Federal action must not contribute to new violations of standards for ambient air 
quality, increase the frequency or severity of existing violations, or delay timely attainment of 
standards in the area of concern.  The EPA general conformity regulations (40 CFR 93, Subpart 
B) contain guidance for determining whether a proposed Federal action would cause emissions 
to be above specified levels in nonattainment or maintenance areas. 

The BAC’s proposed project would be located in an area that is in nonattainment for ozone, and 
according to the EPA, the area is considered to be in “moderate nonattainment.”  For an area of 
moderate nonattainment of ozone standards, a conformity determination is not required if project 
emissions of nitrogen oxides (NOx) and volatile organic compounds (VOCs), which are ozone 
precursors, are each less than 100 tons per year [40 CFR 93.153(b)(1)]. 

Air emissions associated with the proposed project would be limited to fugitive dust and 
common equipment exhaust from construction and transportation of materials into the site.  
Internal combustion engines using either gasoline or diesel fuel emit NOx and VOCs, but the 
limited duration and size of the project would result in relatively minor quantities of these air 
pollutants.  For example, according to EPA emission factors (AP-42 – Compilation of Air 
Pollutant Emission Factors) for internal combustion engines, a piece of equipment with a 
moderately large 300 horsepower gasoline engine could run for 8 hours per day for a full year 
and would emit about 4.8 tons of NOx and no more than 9.5 tons of VOCs.  In the case of a 300 
horsepower diesel-fueled engine under the same condition (running 8 hours per day for a full 
year), emissions of NOx would be about 13.6 tons and VOCs emissions would be no more than 
1.1 tons.  The proposed project would be expected to involve several pieces of equipment, 
however the construction period is anticipated to be a matter of several weeks, and it is unlikely 
the equipment would continually run for 8 hours a day during the short construction period.  
Using the calculations above it is clear that the proposed project would not involve either NOx or 
VOC emissions that approach the 100-ton threshold and, as a result, a conformity determination 
is not necessary (40 CFR 93, Subpart B).  
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3.1.2.4 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, no changes or impacts from DOE’s proposed action would occur to existing air 
quality and there would be no beneficial decrease in the BAC’s emissions from the use of a 
geothermal energy system. 

3.2 Noise 

3.2.1 AFFECTED ENVIRONMENT 

The proposed project site is located in a populated residential and retail area.  The primary 
source of noise in the area is residential/urban traffic from Newbury Street, Hereford Street, 
Boylston Street, and Commonwealth Avenue.  There is some construction activity, with 
associated noise, in the area from other unassociated projects.   

3.2.2 ENVIRONMENTAL CONSEQUENCES 

3.2.2.1 Proposed Project 

During construction, noise levels would temporarily increase in the project area.  The primary 
temporal increase in noise from the project would be during the drilling operation for the 
geothermal system.  It is envisioned a rotary rig mounted air drill will be utilized to drill the (13-
15) 1500 foot deep holes that will be used in the Geothermal Solution.  These drilling operations 
will occur between the hours of 7:00 am and 6:00 pm as per local code (see below) and it is not 
expected that extended periods of time will be required for the drilling operation.  This 
temporary increase in noise levels would cease upon completion of the project.  Construction 
noise generated from this project would be subject to the local ordinances explained below. 

According to 16-26.4 Regulation of Construction Hours in the Boston Municipal Code (City of 
Boston 1991), “No erection, demolition, alteration, or repair of any building and excavation in 
regard thereto, except between the hours of 7:00 a.m. and 6:00 p.m., on weekdays or except in 
the interest of public safety or welfare, upon the issuance of and pursuant to a permit from the 
Commissioner, Inspectional Services Department, which permit may be renewed for one or more 
periods of not exceeding one week each” (Ord. 1984 c. 10 §1 (354c); Ord. 1991 c. 5 § 38). 

After the geothermal system is installed it is not anticipated to generate noise during operation. 

3.2.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, no new sources of noise from DOE’s proposed action would occur at the 
proposed project site. 
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3.3 Aesthetics and Visual Resources  

3.3.1 AFFECTED ENVIRONMENT 

This section describes the existing aesthetic conditions in the area of the proposed project site.  
The proposed project site is located in Public Alley #444 at the rear of 951 Boylston Street.  The 
proposed geothermal system would include 13 to 15 underground standing column wells and 
injection wells and the green alley would include a green trellis system, porous pavers and 
concrete, street lights, bollards, and granite curbing.   

The area surrounding the project is primarily a residential and retail neighborhood with large 19th 
century Victorian buildings made from red brick and brownstone.  The Back Bay area is known 
for being one of the best preserved late 19th century architectural districts in the world. The 
surrounding area is being developed primarily as residential, but with some light commercial 
activities (for example, non-manufacturing, offices, retail, etc.).   

The geothermal system and green alley would be installed in the southwestern portion of the 
Back Bay Architectural District, adjacent to the BAC, accessible from Hereford Street.  This area 
is more heavily urban, with a higher density of apartment buildings, restaurants, and retail stores.  
Figures 3-1 through 3-5 show views of the project area.   

 
Figure 3-1. View of Public Alley #444 facing west from Hereford Street. 
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Figure 3-2.  View of Public Alley #444 facings east towards Hereford Street. 

 

 
Figure 3-3.  View south into Green Alley Phase I from Public Alley #444. 
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Figure 3-4.  View north along Hereford Street and the east side of the BAC. 

 

 
Figure 3-5.  View east along Newbury Street and the north side of the BAC. 

 
3.3.2 ENVIRONMENTAL CONSEQUENCES 

3.3.2.1 Proposed Project 

The impacts to the area’s aesthetics are anticipated to be positive upon completion of the 
proposed project.  Public Alley #444 would be transformed into a Green Alley in two phases, 
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adding a public way, a green trellis system, porous pavers, porous asphalt, street lights, bollards, 
granite curbing, concrete sidewalks, and a concrete driveway entrance.  The green trellis system 
would be installed on the back wall of the 951 Boylston Street building and is intended to 
provide an attractive visual amenity that benefits the public and the BAC in the form of a vine 
covered vegetative screen that measures 23 feet wide by 44 feet high.  Furthermore, the 
geothermal wells underneath Public Alley #444 and both Newbury and Hereford Streets, once 
capped, would not be visible to the public.  BAC is an architectural and design educational 
institution and is keenly aware of any aesthetic impacts to the surrounding area after the project 
is complete.  Negative visual impacts would occur only during construction, when the ground 
would be temporarily disturbed.  

3.3.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, there would be no impacts from DOE’s proposed action to aesthetics. 

3.4 Water Resources 

3.4.1 AFFECTED ENVIRONMENT 

This section describes the existing water resources on and in the area of the proposed project site, 
including groundwater, storm water and water quality, wetlands, and floodplains. 

3.4.1.1 Groundwater  

According to the Boston Groundwater Trust, which monitors groundwater on a monthly basis via 
more than 800 observation wells located throughout the city, groundwater levels near the project 
site have been consistently between five and six feet deep since 2010.  The groundwater level 
rarely drops below six feet deep and rarely rises above five feet deep.  The four observation wells 
closest to the project site are in the within the project boundaries in Public Alley #444 at the rear 
of 951 Boylston Street, at the corner of Boylston and Hereford Streets, at the corner of Hereford 
and Newbury Streets adjacent to 307 Newbury Street, and in front of 314 Newbury Street.  Over 
the last century, groundwater levels in Boston have been slowly decreasing due to construction, 
sump pumping, and other causes.  The solution that has had the most success is the installation of 
79 recharge wells from 2006 to 2010 throughout the city to reroute water to the groundwater 
table.  Of these, 24 recharge wells were installed in the Back Bay area (Boston Groundwater 
Trust 2011). The Groundwater Trust monitoring wells would not be used to monitor for the 
geothermal system.  However, the wells would provide the Groundwater Trust and the BAC an 
opportunity to be made aware of any abnormality in groundwater levels through the 
Groundwater Trust's monthly measurements.  The BAC owns a monitoring well on its property 
which can also be used to monitor any subsurface abnormalities related to either the green alley 
project or the geothermal project in real time (Byers 2011). 
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3.4.1.2 Storm Water and Water Quality  

The annual total volume of rainfall at the project site is approximately 432,000 gallons.  The 
storm water runoff in the Back Bay area negatively impacts the Charles River Basin by 
transporting sediment and increased total nitrogen, total phosphorus, metals, chemical oxygen 
demand, and motor oil concentrations into the watershed.  Water testing at the project site was 
performed via test well by Phoenix Environmental Laboratories in May 2011.  The BAC would 
install monitoring devices for the purpose of: 

• Monitoring storm water quantities from the roofs of our campus buildings adjacent to the 
site; 

• Monitor storm water overflow quantities from the porous paving system and flows into 
the combined sanitary and storm water sewer in the alley; 

• Monitor the influent and effluent water quality of the porous pavement system; 
• Measure precipitation at the site; 
• Configure automated monitoring system to convey data to a central dashboard and 

website where the information can be processed and made available to the Groundwater 
Trust and general public; 

• Water quality would also be tested for: 
o Total suspended solids 
o Total Kjeldahl nitrogen 
o Total phosphorus 
o Ortho phosphorus 
o phosphorus 
o Total coliform 
o Oil and grease 
o Total petroleum Hydrocarbons. 

Some parts of this system of monitors may help in detecting abnormal water quantities related to 
the geothermal wells and provide the opportunity to address any potential subsidence issue 
before it becomes a problem (Byers 2011). 

3.4.1.3 Wetlands   

DOE regulations at 10 CFR Part 1022, “Compliance with Floodplain and Wetland 
Environmental Review Requirements,” implement the requirements of Executive Order 11990, 
Protection of Wetlands.  These regulations require, among other things, that the Department 
notify appropriate government agencies (the U.S. Army Corps of Engineers in the case of 
wetlands associated with waters of the United States) and interested parties of a proposed 
wetland action; conduct a wetlands assessment to evaluate the impacts of that action to wetlands 
in an EA or environmental impact statement; consider alternatives that would avoid or minimize 
impacts to wetlands; design or modify the action to minimize potential harm to wetlands; and 
allow for public review and comment of the analysis. 
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According to the U.S. Fish and Wildlife Service’s (USFWS) National Wetlands Inventory, six 
wetlands are present within a one mile radius of the BAC.  The two closest wetlands to the 
project site are located approximately 1,650 feet away.  However, these wetlands are isolated and 
do not extend to the location of the project site, and since they are isolated do not fall under 
jurisdiction of Sec 404 of the Clean Water Act (USFWS 2011). 

3.4.1.4 Floodplain  

Executive Order 11988, Flood Plain Management, requires that development in floodplains be 
avoided if practicable.  According to the Federal Emergency Management Agency (FEMA 
2009), there are two floodplain zones within a one mile radius of the BAC.  A 100-year flood 
zone is located approximately 1,650 feet west of the project site and a 500-year flood zone is 
located approximately 1,650 feet north of the project site.  Therefore, the project is located 
outside of the 100 year and 500 year flood zones. 

3.4.2 ENVIRONMENTAL CONSEQUENCES 

3.4.2.1 Proposed Project 

The potential exists whereby more ground water will be discharging from the borehole than is 
needed for the geothermal system.  All excess water would be re-directed approximately 200 feet 
into the fractured bedrock via two to three proposed injection wells.  The 4,000 square feet of 
porous pavers and porous concrete that would be installed in the alley would also serve to 
recharge the groundwater.  Construction of the proposed project may slightly lower the 
groundwater level temporarily and would be negligible. Upon completion, the proposed project 
is anticipated to reduce runoff by 84 percent, allowing approximately 362,400 gallons of storm 
water to infiltrate the Green Alley.  The proposed project site is not located close enough to the 
wetlands and floodplain to have a negative impact on either resource. 

3.4.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, there would be no impacts from DOE’s proposed action to water resources. 

3.5 Geology and Soils 

3.5.1 AFFECTED ENVIRONMENT 

This section describes the geology and soil conditions that exists within and surrounding the 
project site. 

3.5.1.1 Seismicity 

According to the United States Geological Survey (USGS 2010), the historic record of seismicity 
in Massachusetts reveals a low threat from earthquakes.  Since 1976, a total of 26 earthquakes 
have occurred within 100 miles of Boston.  The largest earthquake within 100 miles of Boston 
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was a 4.7 magnitude on the Richter scale in 1982, with an epicenter 83 miles from Boston.  The 
most recent earthquake within 100 miles of Boston was a 3.2 magnitude on September 26, 2010, 
with an epicenter 72 miles away.  The USGS states that there is a 2.189% chance of a major 
earthquake (5.0 or higher magnitude) within 50 km (31 miles) of Boston, MA within the next 50 
years.  There is a 0% chance of a 7.7 or higher magnitude earthquake within 50 km of Boston 
within the next 50 years.  A 5.9 magnitude earthquake with an epicenter over 500 miles away 
near Mineral, Virginia shook buildings in the Boston area on August 23, 2011, but caused no 
damage or injuries. 

3.5.1.2 Soil 

According to Pine and Swallow Environmental (P&S 2009), historically the Boston Back Bay 
area was filled in a series of land reclamation projects from 1820 to 1870.  The area is remnant of 
the salt marshes and tidal flats that surrounded the Shawmut Peninsula of Old Boston.  It is 
estimated that approximately 580 acres of the Back Bay was filled with sand and gravel (see 
Section 3.7.1 for details). 

Recently, P&S studied a January 2008 Report by CDM, “Summary of Geotechnical Exploration 
Program”, for a project in Allston, Massachusetts, which is approximately 4 miles east of the 
project site.  In all boring logs reviewed, 5 to 15 feet of silty sand to fine to coarse sand and 
gravel fill was noted above fibrous peat or organic silt deposits.  Below the organic material, 
marine silty clay deposits were noted, typical of salt marshes and tidal flats. 

P&S also reviewed an October 2005, Environmental Report for the Institute of Contemporary 
Art at 955 Boylston Street by GZA.  The report included boring logs from an area of Public 
Alley #444 immediately east, adjacent to the BAC project site, behind Dillon’s Restaurant.  The 
boring logs indicate that the shallow soils beneath the existing pavement consist of urban fill, 
described as dense fine silty sand to fine to medium sand with little gravel.  Concrete, glass, and 
brick fragments were also noted in the fill (GZA 2005). 

Additionally, Pine and Swallow Environmental (P&S 2010) performed an in-situ percolation test 
in two locations in Public Alley #444.  The infiltration rate of the soil was found to be rapid at 
both locations.  Four gallons of water were poured into each test hole and measured in time per 
inch.  The first location infiltrated four gallons in five minutes, for an estimated percolation rate 
of 30 inches per hour.  The second location infiltrated four gallons in ten minutes.  The results of 
these tests indicated that the use of permeable paving could be feasible and beneficial to the 
alley. 

3.5.2 ENVIRONMENTAL CONSEQUENCES 

3.5.2.1 Proposed Project 

The subsurface soils of the Back Bay area is comprised primarily of sand and gravel, so the area 
is susceptible to amplification (the physical reaction of seismic waves becoming more robust as 
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they travel through soft soil) and soil liquefaction (which occurs when saturated sand and gravel 
is shaken with enough energy to cause a sudden but temporary pore fluid pressure increase 
between the grains) in a severe earthquake.  The potential impact of a major earthquake on the 
elegant brick-and-mortar architecture of the city is acknowledged.  As noted above, however, the 
probability of a severe earthquake is highly unlikely.  Also, since the project area is not located 
near a fault line or area of high seismicity, drilling, boring, and other construction activities 
would not induce seismic activity. 

Soil studies performed in and around the project area indicate that the soils are capable of 
infiltrating water and are acceptable for the project (P&S 2010).  A layer of compacted, free 
draining aggregate would serve as the base for the permeable paving.  The proposed permeable 
paving design would include a 1,700 square foot application of pervious bituminous concrete in 
the center of the alley to resist loads and vehicular turning movements and a 2,250 square foot 
application of porous concrete pavers on both sides of the alley. 

3.5.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, there would be no impacts from DOE’s proposed action to the existing geology 
and soils. 

3.6 Biological Resources 

3.6.1 AFFECTED ENVIRONMENT 

This section describes existing biological resources at the proposed project site.  It focuses on 
animal species that are typical or are an important element of the ecosystem, are of special 
category importance (of special interest due to societal concerns), or are protected under state or 
Federal law or statute regulatory requirements. 

3.6.1.1 Sensitive Species 

There is one species listed as endangered by the USFWS occurring in the general surrounding 
area of the BAC.  The Indiana bat (Myotis sodalist) is known to reside in Suffolk and Middlesex 
counties and in various locations throughout Massachusetts.  The bald eagle (Haliaeetus 
leucocephalus) also occurs in the area.  Although no longer listed under the Endangered Species 
Act, bald eagles are still protected by the Bald and Golden Eagle Protection Act and the 
Migratory Bird Treaty Act (USFWS 2011). 

3.6.2 ENVIRONMENTAL CONSEQUENCES 

3.6.2.1 Proposed Project 

The Indiana bat’s hibernacula requirements are wooded areas in the summer and caves in the 
winter.  They forage along the edges of wooded areas and along rivers.  The project site is 
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approximately 1,650 feet away from wooded areas and rivers, but given the localized 
urbanization area in the alley and the species’ tendency to not stray from its wooded habitat, it is 
unlikely that the proposed action would have any negative impacts on the endangered Indiana bat 
species. 

3.6.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, there would be no impacts from DOE’s proposed action to the existing 
biological resources.    

3.7 Cultural/Historical Resources 

3.7.1 AFFECTED ENVIRONMENT 

This section describes the existing listed historical places as well as the historical places eligible 
for listing in the National Register of Historic Places (NRHP) and Massachusetts Historic Sites.  
The National Historic Preservation Act, Section 106, requires that Federally funded, licensed, or 
permitted projects be reviewed for their potential impact on historic properties.  A cultural 
resources survey for this project was conducted to locate and record historic or cultural resources 
visible in the study area as identified by the NRHP and through research.  A Historic Sites map 
was also provided (NPS 2011). 

The closest historical sites to the proposed project is 941-957 Boylston Street, which includes an 
active fire station that currently houses the Boston Fire Department Engine Company 33 and 
Ladder Company 15, and an inactive police station that housed the Boston Police Department’s 
Division 16 until 1976 and the Institute of Contemporary Art from 1976 to 2007.  The Boston 
Architectural College purchased the Institute in 2007 and plans on connecting the building to the 
geothermal system.  Boston Police Department’s Division 16 also built an addition in 1887 
immediately to the west (currently Dillon’s Restaurant & Bar).  The proposed project is 
approximately 170 feet north from this building. 

In the mid-1600s, Boston was defined by three large hills (Pemberton Hill, Beacon Hill, and Mt. 
Vernon), known as the Trimountain.  The Back Bay area was actually a salt water bay at this 
time.  Filling the city of Boston began in 1820.  The majority of the fill came from the 
Trimountain, which was slowly cut down and spread out over Boston.  The West Cove and Mill 
Pond were the first to be filled, followed by the South Cove, East Cove, South Boston, and South 
Bay.  The Back Bay was the final and largest area to be filled.  Most of the fill from the 
Trimountain was gone, so gravel was hauled from Needham via railroad.  Needham is a small 
town 10 miles Southwest of Boston.  To comprehend the magnitude of this filling operation at 
the peak of activity, 3,500 train carloads per day were sent from the Needham gravel pits to be 
dumped in the Back Bay.  The majority of the Back Bay as it presently exists was filled by 1870, 
with the Fens as one of the only areas left to be completed.  There are no known historical or 
cultural artifacts buried in the Back Bay fill since it was largely a salt water bay before this large 
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public works project began.  Once the Back Bay was completely filled, the challenge of 
supporting new buildings on this fill arose.  The solution in the late 1800s was to use wooden 
timber pilings as supports that were driven through the fill and onto the bedrock bearing surface 
(Howe 1996). 

3.7.2 ENVIRONMENTAL CONSEQUENCES 

3.7.2.1 Proposed Project 

The geothermal wells would be installed in Public Alley #444 and under the sidewalks on 
Newbury Street and Hereford Street.  Installation of the geothermal wells is not anticipated to 
negatively affect any parts of the historical buildings in the surrounding area.  The installation of 
geothermal wells is not expected to disturb any below ground cultural artifacts since the Back 
Bay was filled primarily with sand and gravel as discussed in the paragraph above.  During soil 
drilling, the BAC would have a qualified archeologist on-site so that if some artifact is uncovered 
during the drilling process, operations can be temporarily stopped until further archeological 
examination is conducted. The geothermal wells would be connected to 320, 322 Newbury Street 
and 951 Boylston Street.  The building at 951 Boylston Street is an historic building.  Adverse 
impacts to historic resources could possible occur if connection of 951 Boylston to the 
geothermal system changes the appearance, structure, historical integrity of the building. 

The BAC has engaged RDK Engineering to provide mechanical, electrical, and plumbing (MEP) 
engineering services, a feasibility study, and to design a geothermal integration into the existing 
infrastructure serving 320, 322 Newbury Street and 951 Boylston Street.  Several options are 
being explored in the design and retrofit of the MEP and HVAC systems, including existing 
equipment and/or new equipment depending on the presented option.  The Draft Feasibility 
Study scope of work included:  

 Review of existing MEP systems. 
 Determination of usage and building occupancy schedules. 
 A high level survey of existing building envelope and MEP systems. 
 An estimate of heating and cooling loads. 
 Identification of potential options to integrate the existing heating and cooling systems 

with a new geothermal earth coupling system being developed by Wellspring 
Geothermal. 

 A high level energy usage calculation for payback analysis and to determine emissions 
for existing conditions and proposed options. 

 Development of heating and cooling load models for HVAC design and integration. 
 Evaluation of existing equipment for adaptation into a proposed hybrid geothermal 

system and other options. 

The engineers and designers will be using the above information to determine the appropriate 
type of connection for the geothermal wells to the buildings.  Careful measures would be taken 
when connecting the geothermal system to the BAC’s historic building at 951 Boylston Street.  
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Typically geothermal systems do not require extensive renovations and can be connect to 
existing HVAC systems with little or no modifications. Engineering plans show the connection 
of the geothermal wells to the buildings would be below ground to the existing mechanical 
rooms, therefore adverse impacts should not occur. 

3.7.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, there would be no impacts from DOE’s proposed action to cultural and 
historical resources. 

3.8 Traffic 

3.8.1 AFFECTED ENVIRONMENT 

Traffic in the Back Bay area, especially on Newbury and Hereford Streets, is light to moderate.  
Traffic is more prevalent on busier streets further from the project site, such as Boylston Street 
and Commonwealth Avenue.  According to the Massachusetts Department of Transportation, 
traffic counts since 2000 for Boylston Street and Commonwealth Avenue are much higher than 
Newbury Street, but normal compared to other streets of Boston similar in size (Massachusetts 
Department of Transportation 2009).  Pedestrian traffic is more common near the project site 
because of the large retail and shopping areas throughout the Back Bay area. 

3.8.2 ENVIRONMENTAL CONSEQUENCES 

3.8.2.1 Proposed Project 

During construction, impacts to traffic are expected to be minimal.  Installation of the geothermal 
system would involve two drill rigs and two support trucks at the project site with other 
personnel located offsite.  Installation of the Green Alley Phase II would likely involve two 
support trucks, a dump truck, and a back hoe.  Public Alley #444 would be closed for 
approximately four weeks, twenty-four hours a day, for the installation of the Green Alley Phase 
II and part of the geothermal system.  The installation of the geothermal system beyond Public 
Alley #444 would likely create lane blockages for Newbury and Hereford Streets, leaving one 
lane open and partially blocking sidewalks for temporarily for four to eight weeks. 

3.8.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, there would be no traffic impacts from DOE’s proposed action. 
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3.9 Socioeconomics 

3.9.1 AFFECTED ENVIRONMENT 

Temporary disruptions to local businesses, primarily on Newbury and Hereford Streets, but also 
on Boylston Street and Commonwealth Avenue, are anticipated to occur during construction.  
These disruptions include the occasional rerouting of deliveries, trash pickup, parking, and 
pedestrian traffic.  Such disruptions would be minimized by implementing traffic control plans, 
providing alternate parking for residents and local businesses, coordinating the construction 
schedule with area activities, and notifying the area’s businesses and residents, specifically 
through the Neighborhood Association of the Back Bay, in advance of construction activities.   

3.9.2 ENVIRONMENTAL CONSEQUENCES 

3.9.2.1 Proposed Project 

The proposed project would create construction jobs and provide work for local firms including a 
geothermal design firm, a law firm, a civil engineering firm, mechanical, electrical and plumbing 
contractors, an HVAC contractor, metal workers, a general contractor, and many related support 
personnel.  Once completed it is estimated that the project would also provide long-term energy 
related cost savings of approximately $60,000 per year, reduce storm water runoff, generate 
power through alternative energy sources, help greatly reduce the BAC’s carbon footprint, and 
provide public outreach and education. 

3.9.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to the BAC for the proposed 
project.  As such, there would be no impacts from DOE’s proposed action to socioeconomics. 

3.10  The Relationship between Local Short-Term Uses of the 
Environment and the Maintenance and Enhancement of 

Long-Term Productivity 

Council on Environmental Quality regulations that implement the procedural requirements of 
NEPA requires consideration of the relationship between short-term uses of man's environment 
and the maintenance and enhancement of long-term productivity (40 CFR 1502.16).  Installation 
and operation of the proposed geothermal system would require short-term use of land and other 
resources.  Short-term use of the environment, as used here, is that used during the life of the 
geothermal system, whereas long-term productivity refers to the period of time after the 
equipment has been decommissioned and removed.  The short-term use of the project site and 
other resources for the BAC’s proposed project would not impact the long-term productivity of 
the area.  When it is time to decommission and remove the geothermal system, the land and 
facilities occupied by those systems could be used for other industrial or residential purposes.   
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3.11  Irreversible and Irretrievable Commitments of Resources 

There would be an irretrievable commitment of materials for equipment at the proposed project 
site.  The alley is already committed to renovation as part of the Urban Sustainability Initiative, 
and the materials that would be committed under the proposed project would support the “green” 
technology of the BAC.  DOE asserts that the irreversible and irretrievable commitment of 
resources does not exceed any extraordinary amount as could be associated with any other type 
of major HVAC improvement project.   

3.12  Unavoidable Adverse Impacts 

Implementation of the proposed Urban Sustainability Initiative would cause unavoidable minor 
impacts to air quality during the construction phase of the project.  Construction vehicles and 
equipment would be outfitted with standard acceptable pollution control equipment to control air 
emissions which would mitigate the minor impacts to air quality.  These minor unavoidable 
impacts to air quality during the construction phase would be offset in the operational phase.  
The geothermal wells would provide heating and cooling capability that would result in the 
reduction of natural gas consumption which would lower greenhouse gas emissions. 
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4. CUMULATIVE IMPACTS 

Council on Environmental Quality regulations stipulate that the cumulative impacts analysis in 
an EA consider the potential environmental impacts resulting from the incremental impacts of 
the action when added to other past, present, and reasonably foreseeable future actions regardless 
of what agency or person undertakes such actions (40 CFR 1508.7).  Because the impacts of the 
proposed project generally would be minor and localized (see Section 3), DOE focused this 
evaluation of cumulative impacts on activities immediately surrounding the proposed project site 
and other past, present, and reasonably foreseeable future actions on and around the BAC and 
Back Bay Architectural District. 

The vicinity in and around the project site is part of the Boston Back Bay historic area.  Recent 
past activities include development of a high-end retail area on Newbury Street known as the 
“Rodeo Drive of the East” and the preservation of the 19th century Victorian buildings 
throughout the Back Bay.  The following sections describe reasonably foreseeable future actions 
(Section 4.1) and the incremental cumulative impacts of installation and operation of the 
proposed geothermal wells and green alley (Section 4.2). 

4.1 Reasonably Foreseeable Actions 

To identify reasonably foreseeable actions in and around the project site, DOE primarily 
considered information and further input from the Back Bay Architectural Commission, Boston 
Redevelopment Authority, and the Massachusetts Historical Commission on future planned 
projects in the vicinity.  Reasonably foreseeable diverse actions are described below, however 
are not funded or associated with DOE’s project. 
 

 The surrounding area is being developed as a high-end retail and residential area.  The 
Back Bay area was originally designed as an upper-class neighborhood in the late 1800s 
and early 1900s before transitioning into more retail oriented area.  Some of the red brick 
and brownstone buildings were converted into restaurants and retail stores, especially on 
Newbury Street, while the others were converted into apartments.  Office and home 
ownership markets in the Back Bay are sluggish, opening up a demand for rental units.  
The Back Bay neighborhood continues to develop while preserving its architectural 
history (BOSarchitecture 2010). 

 Avalon Exeter is a 28-story luxury apartment building that broke ground on September 
23, 2011 at 88 Exeter Street in the Back Bay, approximately one-third of a mile east of 
the project site.  It will feature 187 apartment units in a 242,000 square-foot glass-and-
stone tower and it will be Leadership in Energy and Environmental Design (LEED) 
certifiable (Boston Redevelopment Authority [BRA] 2011). 

 The Fenway Triangle Mixed Use Project is a proposed project on Boylston Street that 
will include two towers approximately 170 feet high, one for commercial use and the 
other for a 150-unit apartment complex.  The Fenway Triangle project is located less than 
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a mile west of the BAC project site.  Construction is slated to begin in the spring of 2012 
and be completed in late 2014 (BRA 2011). 

 According to the U.S. Green Building Council (USGBC), Boston is ranked 14th on the 
total number of LEED projects list for U.S. cities.  As of September 2, 2011, Boston has 
98 LEED certified buildings and 175 buildings registered to be LEED certified in the 
near future.  Furthermore, Boston is the first city in the nation to require a green building 
standard through municipal zoning requirements, indicating that Boston is committed to 
increasing energy efficiency and reducing environmental impacts throughout the city, 
with new or existing structures. (USGBC 2011).     

4.2 Summary of Cumulative Impacts 

In this analysis of cumulative impacts, DOE determined that only impacts to air quality, noise, 
and water resources from past, present, and reasonably foreseeable actions in the vicinity of the 
project site would be cumulative with the installation and operation of the geothermal system and 
green alley.  Impacts of the proposed project to other resources would be negligible or would not 
occur.  DOE considers cumulative impacts to be minimal for this project since installation and 
operation of the geothermal system and green alley would be limited to the BAC.  Therefore, 
based upon the context and intensity of the impacts, the BAC project does not establish any 
future actions with significant effects. 
 
4.2.1 AIR QUALITY 

Ongoing and planned development activities in the surrounding area would cause emissions of 
particulate matter and other pollutants in the project area.  However, emissions from each 
construction project individually would be temporary, with the BAC’s proposed project being 
the shortest in duration.  Installation of the geothermal system would have a very small 
incremental adverse impact for the few weeks that heavy equipment would be required.  The 
proposed project may be completed before the Fenway Triangle project is started, but the Avalon 
Exeter development is expected to be ongoing before and after the BAC project.  Furthermore, 
the Fenway Triangle and the Avalon Exeter projects are much larger in size, scope and impacts.  
Therefore, air emissions from these various sources might not be additive in terms of occurring 
at the same time, but the same people could be present throughout and be exposed to annoyance 
air emissions for a longer duration. 

Operation of the geothermal system, as well as the proposed improvements to energy efficiency 
in new buildings, would contribute to the region’s independence from fossil fuel for energy, 
which would contribute to the beneficial cumulative impact on air quality by reducing air 
emissions from traditional power generating sources. 

4.2.2 NOISE 

Construction of the geothermal system and green alley at the BAC would add to the cumulative 
noise generated with the construction of the reasonably foreseeable projects listed in Section 4.1.  



Cumulative Impacts 

DOE/EA-1885D 35 December 2011 

The contribution of the proposed project to noise in the area would be very minor duration and 
scope in comparison with the much larger construction of the Fenway Triangle project and the 
Avalon Exeter development.  Noise from these various sources may not occur at the same time, 
but they could all contribute to the amount of time that people in the area would be exposed to 
the sounds of construction. 

4.2.3 WATER RESOURCES 

The BAC’s proposed project and the reasonably foreseeable projects listed in Section 4.1 are 
actions that will result in a temporary decrease in groundwater levels throughout the Back Bay.  
It is unclear how storm water runoff will be affected as a result of the Fenway Triangle project 
and the Avalon Exeter development, but it is expected to be minimal.  Upon completion, the 
proposed project is anticipated to reduce runoff by 84 percent, allowing approximately 362,400 
gallons of storm water to infiltrate the Green Alley.  This reduced runoff and increased 
infiltration, combined with the ongoing installation of recharge wells throughout the Back Bay, 
would contribute to the beneficial cumulative impact on water resources.    

4.2.4 CULTURAL RESOURCES 

The Avalon Exeter apartment building and the Fenway Triangle Mixed Use Project are essential 
to the economic growth of the Back Bay, but they do not enhance and preserve the architectural 
integrity of the historic Back Bay area as successfully as the BAC project.  Both projects include 
the development of new high-rises with modern architecture, using reinforced concrete and steel 
as the primary building materials and featuring large glass windows.  These modern designs are 
much different than the 19th century Victorian buildings made from red brick and brownstone 
that are prevalent throughout the Back Bay area. 

Unlike the projects mentioned above, the BAC project does not involve the development of a 
new building.  Typically, geothermal systems do not require extensive renovations and can be 
connected to existing HVAC systems with little or no modifications.  Engineering plans show 
the connection of the geothermal wells to the buildings would be below ground to the existing 
mechanical rooms, therefore preserving the architectural integrity of the building.  Furthermore, 
the proposed green alley would significantly enhance the area’s aesthetics while preserving the 
19th century Victorian architecture of the historic Back Bay area. 
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5. CONCLUSIONS 

DOE’s proposed action would provide the BAC with $1.6 million in financial assistance in a 
cost-sharing arrangement to facilitate the purchase and installation of 13 to 15 open loop 
geothermal wells to provide heating and cooling energy to the BAC’s facilities; the installation 
of a green screen trellis system, planting soils, concrete pavement, pavers, and landscaping; and 
mechanical upgrades (plumbing and electrical) to accommodate the geothermal solution into the 
benefiting facilities.  The BAC Urban Sustainability Initiative is a multi-part project with several 
important objectives to implement energy saving renovations and sustainable technologies while 
creating jobs.  The scope of the project includes the Phase II Green Alley, Geothermal Solution, 
and Sustainability Design Curriculum.  DOE concludes the following about the potential 
environmental impacts of its proposed action and the BAC’s proposed project.  As stated 
previously, based upon the context and intensity of the impacts, DOE has determined that the 
BAC project does not establish any future actions with significant effects.  

 Implementation of the Urban Sustainability Initiative would involve no potential for 
significant environmental impacts.  Similarly, installation of plumbing and electrical 
upgrades in the BAC facilities would involve no adverse environmental consequences as 
long as the connection to historic building located at 951 Boylston Street is done below 
ground to the existing HVAC and plumbing system. 

 Installation and operation of the proposed green alley and geothermal wells would not 
have any meaningful or detectable impacts on land use; geology and soils; groundwater; 
cultural resources; environmental justice; socioeconomics; occupational health and 
safety; transportation and traffic; utilities, energy, and materials; and waste.  

 Operation of the new geothermal wells would not generate criteria pollutants or carbon 
dioxide, but construction activities would result in air emissions.  The proposed project is 
located in Suffolk County, Massachusetts, which is a nonattainment area for the 8-hour 
ozone standard.  A conformity review was performed in accordance with Subpart B of 40 
CFR Part 93, and it was determined that emissions of ozone precursors during 
construction would be sufficiently small that a conformity determination would not be 
required.  Therefore, the proposed project would meet the conformity requirements of the 
Clean Air Act. 

 The proposed project would produce geothermal energy to heat and cool the three BAC 
facilities which would reduce the amount of natural gas consumed via conventional 
heating and cooling.  Therefore, the proposed project would slightly reduce regional 
greenhouse gas emissions.   

 Construction of the green alley and geothermal wells would cause a negligible increase in 
noise volumes. The test bore drilling created little or no vibration and the noise level was 
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low enough that it did not require hearing protection based on safety standards. Operation 
of the geothermal wells would not cause an increase in sound levels.   

 The aesthetics of the area would change with the implementation of the Urban 
Sustainability Initiative.  The purpose of the Green Alley project is to provide 
environmental benefits to the surrounding area and improve the aesthetics of Public Alley 
#444. Aesthetics would be improved with the proposed permeable pavers, green trellis 
system, new sidewalks and curbing, and improved lighting.  

 Construction actions would be performed with necessary controls on runoff to ensure 
there would be no erosion or sedimentation issues.  The project location does not involve 
wetlands or floodplains.  Positive impacts to Charles River watershed are expected due to 
decreased storm water and higher quality storm water due to filtration of the proposed 
green alley.   

 Implementing the Urban Sustainability Initiative on a currently urban site would not 
significantly impact any population of plant or animal species because the project site is 
not suitable for many species of plants and animals.  The proposed project would have no 
effect on species protected under the Federal Endangered Species Act, and there is no 
reason to suspect the project site has unique habitat for any State-protected or rare 
species.  No impacts to wetlands are expected to occur since the closest wetlands are 
1,650 feet away and do not extend to the project site.   

 DOE does not expect the BAC’s proposed project to directly impact cultural resources or 
historic properties.  As stated in Section 3.7.2.1, a qualified archeologist would be on-site 
during soil drilling.  DOE would complete consultation with the Massachusetts Historical 
Commission, the Boston Landmarks Commission, and the Back Bay Architectural 
Commission prior to issuing the Final EA and FONSI. 

 Relative to the cumulative changes in the environment that would be caused by the 
proposed project in combination with other planned activities nearby, the implementation 
of the Urban Sustainability Initiative would cause minor, adverse incremental changes to 
air quality and noise during construction.  The proposed project would result in a small, 
beneficial, incremental impacts to aesthetics, the region’s surface water quality by 
reducing storm water runoff, and air quality during operation by reducing greenhouse gas 
emissions.   

 Under the No-Action Alternative, DOE would not provide funding to the BAC and the 
Urban Sustainability Initiative would not be implemented.  For comparison purposes, it is 
assumed no impacts to the existing environment would occur, and any beneficial impacts 
of the proposed project would not be realized.  However, Phase I of the Green Alley was 
a separately funded project.  
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APPENDIX B 

CONSULTATIONS 

This appendix contains copies of consultation letters sent by DOE to fulfill its responsibilities 
under the National Historic Preservation Act.   
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