PROPOSED GREEN BUILDING ZONING TEXT CHANGES

A.

Create a new Article to consolidate the green zoning elements. Delete Sec 11.40 and
move the zoning text for Wind Turbine Systems, to the newly created Sec 22.70.

ARTICLE 22.000 SUSTAINABLE DESIGN AND DEVELOPMENT

2210

22.20

22.21

22.22

22,10 INTENT AND PURPOSE

22,20 GREEN BUILDING REQUIREMENTS

22.30 GREEN ROOFS

22.40 EXTERIOR WALLS AND INSULATION

22.50 OVERHANGS AND SUN-SHADING DEVICES
22.60 SOLAR ENERGY SYSTEMS

22.70 WIND TURBINE SYSTEMS

INTENT AND PURPOSE

It is the intent of this Article 22.000 to promote environmentally sustainable and energy-efficient
design and development practices in new construction and renovation of buildings in the city.
Some of the regulations in this Article include design standards that shall be applied to new
construction and renovation projects of a significant size. Other regulations in this Article modify
regulations found elsewhere in this Zoning Ordinance in order to encourage the incorporation of
specific design features that will improve the sustainability and energy-efficiency of buildings.

GREEN BUILDING REQUIREMENTS

Statement of Purpose. This Section 22.20 is adopted to ensure that major new projects and
substantially rehabilitated buildings in the City of Cambridge are planned, designed and
constructed in a sustainable way so as to minimize adverse environmental impacts as they are
initially constructed and as they are occupied and operated over the course of their useful lives. It
is the purpose of this Section 22.20 to encourage the reuse of existing buildings and materials; to
encourage the conservation of natural resources and reduction of toxins in new construction and
substantial rehabilitation of existing buildings through selection of recycled and otherwise
environmentally appropriate building materials and methods; to ensure a reduction in the use of
energy in both the initial construction of the project and in its daily operation; and to encourage an
arrangement of buildings and mix of uses, on individual lots and within the city as a whole, that
will foster pedestrian, bicycle, and public transit use in the city. While the provisions of this
section apply to projects of 25,000 square feet or larger, developments of all sizes are
encouraged to incorporate sustainable design principles. Notwithstanding the provisions of this
Article 22.00, the requirements of all local, state and/or federal regulations applicable to a project
must be met, particularly the State Building Code, including its energy components.

Applicability. Any new construction, or any substantial rehabilitation of an existing building for an
existing or new use, that totals 25,000 square feet of Gross Floor Area or more and that (1)
requires the issuance of a special permit under any provision of this Zoning Ordinance (including
but not limited to special permits required in Article 13.000 — Pianned Unit Development Districts,
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Section 19.20 - Project Review Special Permit, and Section 5.28.2 — Conversion of Non-
Residential Structures to Residential Use) or (2) is subject to the provisions of Section 19.50 —
Building and Site Plan Requirements, shall ba subject to the requirements of this Section 22.20.

22.23 Requirement. LEED, when used in this Section 22.20, refers to the Leadership in Energy and
Environmental Design Green Building Rating System as developed and revised from time to time
by the United States Green Building Council (USGBC).

1. For construction of at least 25,000 square feet of gross floor area but less than 50,000 square
feet.

Such projects, for which a Special Permit application or Building and Site Plan Review application

is submitted on or after October 1, 2009, shall be required to meet the requirements of the most

current applicable LEED building rating system at the level ‘Certified’ or better.

2. For construction of 50,000 square feet or more of gross floor area.

Such projects, for which a Special Permit application or Development Consultation application is
submitted on or after October 1, 2009, shall be required to meet the requirements of the most
current applicable LEED building rating system at the level ‘Silver’ or better.

There shall be a period of twelve months from the time of adoption of a new version of LEED,
during which projects shall have the option to file under either the old or newly-adopted version.

22.24 Procedures. Any project subject to this Section 22.20 shall comply with the following procedural
requirements.

1. Special Permit Application or Section 19.50 Compliance Documentation.
As an element of the application or documentation, the applicant shall submit a completed
LEED Project Checklist for the appropriate LEED building standard to demonstrate how the
project is anticipated to meet the requirement of Section 22.23 above. The Checklist shall be
accompanied by a brief narrative indicating the mechanisms proposed to achieve each of the
credits and prerequisites and demonstrating the anticipated methods by which compliance
with the requirements of this Section will be achieved at the time of construction of the
authorized project. The checklist and narrative shall be accompanied by an affidavit by a
LEED-Accredited Professional (LEED-AP) Project Manager or by appropriate consultants
stating that to the best of their knowledge, the project has been designed to achieve the
requirements of Section 22.23 above.

2. The following requirements shall apply tc all development subject to this Section 22.20:
a. Prior to the issuance of the first Building Permit for each authorized building.

(1) Submittal of an updated LEED checklist and narrative description outlining
compliance with the certification level required by Section 22.23 above to the
Inspectional Services Department (ISD) and the Community Development
Department (CDD). The narrative shall highlight any design changes made
subsequent to the Development Consultation or granting of the Special Permit.
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22.30

22.31

22.32

22.33

(2) The checklist and narrative shall be accompanied by an affidavit by a LEED-AP
Project Manager or appropriate consultants stating that to the best of their
knowledge, the project has been designed to achieve the stated credit requirements.

b. Prior to issuance of the first Certificate of Occupancy for each authorized building.

(1) Submittal of a final LEED checklist and narrative description indicating in detail how
the requirements of this Section 22.20 have been met to the Inspectional Services
Department (ISD) and the Community Development Department (CDD).

(2) The checklist and narrative shall be accompanied by an affidavit by a LEED-AP
Project Manager or appropriate consultants stating that to the best of their
knowledge, the project has been designed and constructed to achieve the
requirements of Section 22.23 above.

GREEN ROOFS

Purpose. The purpose of this Section is to remove potential impediments to the development of
green roof systems on new and existing buildings by clarifying that such systems should not
count against a building's Gross Floor Area, and by providing for limited access and enjoyment of
green roofs by occupants of a building.

Functional Green Roof Area shall be defined as area atop a roof surface on a building, open to
the sky and air, which is surfaced with soil and living plant materials for the purpose of retaining
rainwater and absorbing heat from sunlight. The depth of soil and planted material shail be at
least two (2) inches to be considered Functional Green Roof Area. For the purposes of
maintaining the plant material, Functional Green Roof Area may be accessible by means of a roof
entrance.

Floor Area Exemptions for Functional Green Roof Area.

22.33.1 Spaces meeting the definition of Functional Green Roof Area as defined in Subsection 22.32

above, which are to be accessed only for maintenance purposes and are not intended to be used
by building occupants or others, shall be exempt from the calculation of Gross Floor Area of a
building.

22.33.2 Spaces meeting the definition of Functional Green Roof Area as defined in Subsection 22.32

22.34

above, which are intended to be accessed for use by occupants of the building or others, and
which are located above the third floor of the building, may be exempted from the calculation of
Gross Floor Area of a building only after the granting of a special permit by the Planning Board.
The proponent seeking such a special permit must demonstrate that the Functional Green Roof
Area is designed such that the vegetation will withstand the foot traffic associated with its
anticipated use. The Planning Board shall also consider the potential visual, noise and privacy
impacts of the anticipated use on neighbors. Unless such a special permit is granted, any
Functional Green Roof Area located above the third floor of a building that is intended to be
accessed for use by building occupants or others shall be counted as Gross Floor Area.

Floor Area Exemptions for Patios or Decks Adjacent to Functional Green Roof Area
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22.34.1 In non-residential zoning districts and in Residence C-1A, C-2, C-2A, C-2B, C-3, C-3A, and C-3B
zoning districts, where a rooftop surface above the third floor includes Functional Green Roof
Area as defined in Section 22.32 above, adjacent open-air outdoor space intended for use by
building occupants or other persons that does not meet the definition of Functional Green Roof
Area, such as a patio or deck, shall be exempted from the calculation of Gross Floor Area of the
building, provided that the total space exempted in such a manner shall not exceed fifteen
percent (15%) of the amount of Functional Green Roof Area on the building and that all such
usable outdoor space shall be set back at least ten (10) feet from all outer roof edges.

22.34.2 In residential zoning districts not listed in Section 22.34.1 above, where a rooftop surface above
the third floor includes Functional Green Roof Area as defined in Section 22.32 above, adjacent
open-air outdoor space intended for use by building occupants or other persons that does not
meet the definition of Functional Green Roof Area, such as a patio or deck, may be exempted
from the calculation of Gross Floor Area of the building only after the granting of a special permit
by the Planning Board. The total space exempted in such a manner shall not exceed fifteen
percent (15%) of the amount of Functional Green Roof Area on the building and all such usable
outdoor space shall be set back at least ten (10) feet from all outer roof edges. In granting the
special permit, the Planning Board shall consider the location and orientation of the patio or deck
in relation to adjacent properties and potential visual, noise and privacy impacts of the anticipated
use on abutters.

22.40 EXTERIOR WALLS AND INSULATION

22.41 Purpose. The purpose of this Section is to remove potential impediments to the construction of
exterior walls with additional insulation or wall-based mechanical systems that can improve the
energy-efficiency of a building, by exempting the additional gross floor area created by such
features from the calculation of a building’s total Gross Floor Area.

22.42 Double-Skin Facades

22.42.1 A Double-Skin Fagade shall be defined as a multilayer exterior wall system comprising a solid
outer wall, a solid inner wall, and a ventilated intermediate air space, intended to improve
insulation and manage solar heat gain as an element of a building-wide mechanical system for
heating and cooling a building.

22.42.2 Floor Area Exemption for Double-Skin Fagades. Within an exterior wall system that meets the
definition of a Double-Skin Facade as defined in Section 22.42.1 above, the area occupied by the
intermediate air space shall be excluded from the calculation of Gross Floor Area on a lot, up to a
depth of one (1) foot, provided the space is not to be accessed except for maintenance purposes.

22.43 Exterior Insulation

22.43.1 Floor Area Exemption for Added Exterior Insulation. Where the thickness of a solid, non-
removable exterior wall of a building is greater than six (6) inches, such wall being comprised
entirely of structural material, insulating material and interior and exterior finishes, any Gross
Floor Area that is further than six (8) inches from the innermost solid plane of the exterior wall
may be excluded from the calculation of Gross Floor Area of a building.
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22.43.2 Yard Exceptions for Added Exterior Insulation. A building that received a building permit prior to
November 1, 2009 may encroach or further encroach into the required yard setback through the
addition of insulation external to the exterior structural wall of the building, provided that the
additional insulation does not increase the thickness of the exterior wall by more than four (4)
inches and that the resulting outermost plane of each exterior wall is no closer than seven feet,
two inches (7-2") to the nearest property line.

22.50 OVERHANGS AND SUN-SHADING DEVICES

22.51 Purpose. The purpose of this section is to remove potential impediments to the addition of
passive solar shading devices intended to reduce the impact of solar heat gain on a building or
lot, by exempting areas underneath such devices from the calculation of Gross Floor Area under
certain circumstances.

22.52 Floor Area Exemption for Sun-Shading Devices. Areas directly underneath a building overhang,
eave, awning or other sun-shading device shall be excluded from the calculation of Gross Floor
Area for a lot, provided that the overhang, eave, awning or other sun-shading device extends no
more than three (3) feet from the exterior wall plane of the section of the building beneath it, and
provided that the ground surface directly beneath the overhang, eave, awning or other sun-
shading device meets the definition of Permeable Open Space as defined in Article 2 of this
Zoning Ordinance.

22.53 Floor Area Exemption for Pergolas, Arbors and Trellises. Ground space directly underneath an
outdoor pergola, arbor or trellis structure shall be excluded from the calculation of Gross Floor
Area of a lot, provided that the structure is at least 80% open to the air across all horizontal or
vertical surfaces, and that any parailel structural support members with a cross-section of greater
than one (1) inch by two (2) inches are separated from each other by at least three (3) feet on
center. These features may be freestanding or attached to a building.

22.60 SOLAR ENERGY SYSTEMS

22.61 Purpose. The purpose of this Section is to define solar energy systems within the zoning
ordinance, to provide a mechanism for publicly registering such systems so that nearby
developers can be aware of their existence, and to provide limited zoning protections for such
systems in some instances where developers of neighboring properties are seeking a special
permit or variance.

22.62.1 Solar energy systems are viewed as potentially valuable contributors to meeting the City's
objective of encouraging sustainable development and energy conservation. However, the
complex nature of urban development in the city limits the extent to which the city's zoning
regulations can be employed to guarantee long-term access to sunlight on a wide geographic
basis. Therefore, the following provisions are intended to provide limited support for such systems
and to raise awareness of their contribution to the objectives of this Article 22.000 on the part of
the general public and property owners.

22.62 A Solar Energy System shall be defined as a device or combination of equipment that converts
radiant energy from the sun into heat or electricity that can be used for the purpose of heating
indoor spaces, producing hot water, or powering electrical devices.
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22.63

22.64

22.70

A Registered Solar Energy System shall be defined as a Solar Energy System for which a
building permit has been issued, provided that at least one year has passed since the issuance of
such permit, and whose sun-exposed elements are at a height no lower than five (5) feet below
the maximum height allowed within the base zoning district in which it is located. Such systems
shall be recorded on a public registry of Solar Energy Systems that shall be maintained by the
City's Inspectional Services Department and made available to property owners by request.

Protection of Registered Solar Energy Systems. The impacts of a proposed development seeking
a special permit or variance on a Registered Solar Energy System shall be considered by the
Board of Zoning Appeal or the Planning Board, whichever is applicable, in making its
determination, as described in Article 10, Subsection 10.32 and Article 19, Subsection 19.33 of
this Zoning Ordinance. No protection shall be provided by this Zoning Ordinance to a Solar
Energy System that does not meet the definition of a Registered Solar Energy System.

WIND TURBINE SYSTEMS

[Delete Section 11.40, Wind Turbine Systems, of the Zoning Ordinance and move the zoning text
for Wind Turbine Systems from that section to this Section 22.70.]
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B. Amend the definition of Gross Floor Area in Article 2, Definitions, as follows (téxt
changes shaded).

Floor Area Gross. The sum, in square feet, of the gross horizontal areas of all floors of a building, as
measured from the exterior walls [except in (8) and (9) below where only interior space shall be measured
and in (h) where the area of the parking facility shall be measured] of a building or the centerline of party
walls between buildings.

Gross Floor Area shall include:

(a) roofed porches and balconies whether enclosed or unclosed

(b) unroofed porches and balconies above third floor, with the exception of porch and t;aTi:'_é'_r’iyf_'s.pgé_é,'s_W
associated with Functional.Green Roof Area, in accordance with.the regulations in-Section 22.30 of this
Zoning Ordinance:

(c) elevator shafts and stairwells on each floor, not excluded in (6) below;

(d) attic space, whether finished or unfinished, within the area of a horizontal plane that is five (5) feet
above the attic floor and which touches the side walls and/or the underside of the roof rafters and which is
not excluded in (5) below;

(e) interior balconies, mezzanines, and penthouses;

(f) basement and cellar areas not excluded in (1), (3), and (9) below;

(g) area of parking facilities in structures except as excluded in (2) below; and

(h) any accessory parking spaces not in above ground structures if in excess of the maximum number
permitted on the premises as set forth in Section 5.25 and 6.30.

Gross Floor Area shall not include:

(1) areas used for off street loading purposes;

(2) area of parking facilities in structures located underground and the area of on grade open parking
spaces outside the building footprint at or below the maximum number permitted on the premises as set

forth in Sections 5.25 and 6.30;

(3) basement and cellar areas devoted to the operations and maintenance of the building such as heating
and cooling equipment, electrical and telephone facilities, and fuel storage;

(4) open and lattice-work fire escapes;
(5) unroofed porches and balconies no higher than the third floor;

(6) attic space and other areas devoted to elevator machinery or mechanical equipment
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necessary for the operation of the building, including sustainable mechanical systems and related
equnpment'andAchases for systems. lncludlng, ‘but not limited to, solar.energy systems, geothermal
systems™ Eat'pumps, ‘solar hot water systems and related tubes nfd tanks, eqmpment rélated to
radiant heating, hydronic:cdoling;-heat recovery ventilators; and energy recovery ventilators;

(7) elevator shafts and stairwells on floors where there is no other area which qualifies to be included in
gross floor area;

(8) attic space not otherwise included in (d) above;

(9) basement and cellar spaces with less than seven (7) feet of ceiling height measured from the floor to
the line of the bottom of the floor joists, or to any subfloor or finished surface above any floor joists that
are spaced not less than four (4) feet on center, and further provided that the basement or cellar is not a
Story Above Grade as defined in the State Building Code;

(10) bicycle parking meeting the requirements of Article 6.000, whether located in a principal use
structure, any parking facility for motor vehicles, or in an accessory structure. In a building with more than
two floors, the area of each floor level of any interior courtyard whether or not covered by a roof, which
has a minimum dimension of less than forty (40) feet in any direction shall be included unless twenty (20)
percent or more of the perimeter of such court yard at each floor level measured consecutively is not
enclosed;

(11):Functional Green Roof Aréa, in accordance with the regulations in Section 22.30 of this Zoning
Ordinance;

(12),interior:air spaces W|th|n Double-Skin Fagades and additional-exteriorwall thickness tg
accommodate insuiation;in accordance with the regulations in’ Section 22.40 of this’ Zoning Ordinance;
and

(1:}) _sEa_c'e’ |rectly beneath; overhangs eaves, awnmgs pergolas, arbors;.trellises or other sun:shading

devices..in.accordance with-the:regulations in Section 22:50of this: :Zoning Ordinarnce.

C. Amend Section 5.23 as follows (text changes shaded):

5.23  Height Exceptions. The provisions of this Ordinance governing the height of buildings and
structures in all districts shall generally not apply to (a) chimneys, water towers, air conditioning
equipment, elevator bulkheads, skylights, ventilators and other necessary features appurtenant to
buildings which are usually carried above roofs and are not used for human occupancy, (b) to
domes, towers, or spires above buildings if such features are not used for human occupancy and
occupy less than ten (10) percent of the lot area, and (c) to wireless or broadcasting towers and
other like unenclosed structures which occupy less than ten (10) percent of the lot areal and (d)
to.elements of a Solar Energy System as.defined in Section 22:60 of this Zomng Ordinance, that
would ordinarily be located-on a fooftop where they would have-direct exposure’ to sunlight.

However, building elements enumerated in (a) above shall be limited in height where they are
placed on a building located in a non-residential district, which district abuts a Residence A-1, A-
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2. B, C.C-1, C-1A, C-2, C-2A, C-2B district. In these instances the following height limitations
shall apply to those building elements:

1. The elements must be below one or more forty-five (45) degree bulk control planes. Each
bulk control plane shall begin, in the vertical dimension, at the maximum height timit permitted
in the non-residential zoning district. In the horizontal dimension, the plane shall begin at the
residential/non-residential zoning district line: however, where that line lies within a street, the
plane shall begin at the front lot line, located nearest the zoning district line, of the lots on
which the building is sited. Thereafter the bulk control plane shall rise from its beginning over
the non-residential zoning district. (See flustrative figure 5.23)

2. The limitations in Paragraph 1 above may be waived by special permit from the Planning
Board upon a finding by the Board that the additional height is necessary. In making that
determination the Planning Board shall consider the special and unique requirements of the
use that the elements are serving, any special constraints imposed by the site upon which the
building is located, the nature and character of development in the adjacent residential
district, and the extent to which successful efforts are made to minimize the visual and
acoustical impact of he elements on neighbors.

Amend Section 10.30 (Variances) as follows (text changes shaded):

10.31

10.32

A variance from the specific requirements of this Ordinance, including variances for use, may be
authorized by the Board of Zoning Appeal with respect to particular land or structure. Such
variance shall be granted only in cases where the Board finds all of the following:

(a) a literal enforcement of the provisions of this Ordinance would involve a substantial hardship,
financial or otherwise to the petitioner or appellant.

(b) the hardship is owing to circumstances relating to the soil conditions, shape or topography of
such land or structures and especially affecting such land or structure but not affecting
generally the zoning district in which it is located.

(c) Desirable relief may be granted without either:
(1) substantial detriment to the public good; or

(2) nuliifying or substantially derogating from the intent or purpose of this Ordinance.

In addition to considering the character and use of nearby buildings and land the Board, in
determining its finding, shall take into account the number of persons residing or working in such
buildings or upon such land, and the present and probable future traffic conditions. The Board
shall_also'take into account the potential impact of the. development to be’authorized by the
variance on Registéred Solar Energy Systems.as.defined'in Section 22.60°0of this: Zoning
Ordinance.
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E. Insert a new Section 10.49 to read as follows:

10:49 Any special permit authorizing new construction or sufb:'starj_tia“l?j‘[ghabi,lritaji,c?_ti'g»'f abu_lldlﬁg ‘totaling
25;000:squiare feet or more ‘shall be subject to the provisions of ‘Section. 22,20 of the:Zoning
Ordinance;

F. Amend Section 19.30 (Citywide Urban Design Objectives), Subsection 19.33 as follows
(text changes shaded):
19.33 The building and site design should mitigate adverse environmental impacts of a development

upon its neighbors. Indicators include:

(1)

(@)

Mechanical equipment that is carefully designed, well organized or visually screened from its
surroundings and is acoustically buffered from neighbors. Consideration is given to the size,
complexity and appearance of the equipment, its proximity to residential areas, and its impact
on the existing streetscape and skyline. The extent to which screening can bring order,
lessen negative visual impacts, and enhance the overall appearance of the equipment should
be taken into account. More specifically:

(a) Reasonable attempts have been made to avoid exposing rooftop mechanical equipment
to public view from city streets. Amaong the technigues that might be considered are the
inclusion of screens or a parapet around the roof of the building to shield low ducts and
other equipment on the roof from view.

(b) Treatment of the mechanical equipment (including design and massing of screening
devices as well as exposed mechanical elements) that relates well to the overall design,
massing, scale and character of the building.

(c) Placement of mechanical equipment at locations on the site other than on the rooftop
(such as in the basement), which reduces the bulk of elements located on the roof;
however, at-grade locations external to the building should not be viewed as desirable
alternatives.

(d) Tall elements, such as chimneys and air exhaust stacks, which are typically carried
above screening devices for functioning reasons, are carefully designed as features of
the building, thus creating interest on the skyline.

(e) All aspects of the mechanical equipment have been designed with attention to their visual
impact on adjacent areas, particularly with regard to residential neighborhoods and views
and vistas.

Trash that is handled to avoid impacts (noise, odor, and visual quality) on neighbors, e.g. the
use of trash compactors or containment of all trash storage and handling within a building is
encouraged.

Loading docks that are located and designed to minimize impacts (visual and operational) on
neighbors.

Stormwater Best Management Practices and other measures to minimize runoff and improve
water quality are implemented.
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(5) Landscaped areas and required Green Area Open Space, in addition to serving as visual
amenities, are employed to reduce the rate and volume of stormwater runoff compared to
pre-development conditions.

(6) iThe structure is designed and sited to minimize shadow impacts on neighboring lots,
especially shadows that would have a significant 1m_pact on the use and enjoyment of
ad;acent open space : énd shadows that mlghtimpact th Yo 'peratlon oF a'Régistéred Solar

JE AN

(7) Changes in grade across the lot are designed in ways that minimize the need for structural
retaining walls close to property lines.

(8) Building scale and wall treatment, including the provision of windows, are sensitive to existing
residential uses on adjacent lots.

(9) Outdoor lighting is designed to provide minimum lighting and necessary to ensure adequate
safety, night vision, and comfort, while minimizing light pollution.

(9) The creation of a Tree Protection Plan that identifies important trees on the site, encourages
their protection, or provides for adequate replacement of trees lost to development on the
site.

G. In Article 19,000, insert a new Section 19.510 to read as follows:

19.510 Green Building Requirements. The requirements of Section 22.20 of this Zoning Ordinance shall
be met.
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1. MISSION & GOALS

The Green Building/Zoning Task Force was appointed by the City Manager in April 2008 to work with City staff
and analyze various approaches and to encourage energy efficient building practices. Key issues studied include
adopting green building requirements such as LEED criteria for large scale developments, approach to green
roofs, wind turbines, solar access, and identifying and addressing any impediments to building green in the
zoning ordinance.

Task Force members represent diverse perspectives and include architects, residential owners, developers, solar
installers, and representatives of advocacy groups, local universities, the Cambridge Planning Board, and City
staff. The Task Force, which met monthly from April 2008 — May 2009, adopted the following mission and goals
to guide their work:

“The Green Building/Zoning Task Force will develop recommendations for the City Manager on regulations
and policies to encourage sustainable design in construction and sustainable practices that are integrated into
our community, with the goal of reducing greenhouse gas emissions from buildings and furthering the goals
established in the Cambridge Climate Action Plan. The Task Force will encourage the City to maintain its
position as a leader in such practices and to serve as a model to other communities.”

This mission translates into the following broad goals:

1. Propose a green building policy that significantly reduces the carbon footprint/greenhouse gas
contribution from new development and significant rehab of existing buildings in Cambridge.

2. Promote development that creates healthy indoor environments and designs for energy efficiency and
water efficiency as well as efficient site planning and resource efficient building materials, that result in
financial benefits for owners and tenants in addition to the helping the broader environment.

3. Advance measures that improve the waste stream through reduction of construction waste and
appropriate recycling of construction waste materials.

4. Create green standards that are sensitive to cost considerations and are fairly and equitably applied.

5. Identify non-regulatory tools and resources to encourage and support green design and construction in
smaller projects.

6. Evaluate measures to encourage and protect solar and other renewable on-site energy systems;
evaluate innovations that address the urban heat island effect such as green roofs, cool roofs, and rain
gardens.

7. Formulate an education strategy to provide information about city, state, and federal programs to
encourage green design and energy efficiency.

8. Investigate resources to achieve the mission described above.

This report is a compilation of the recommendations of the Green Building/Zoning Task Force addressing their
principal charge. The Task Force is interested in reconvening in Winter 2009/2010 to think further about non-
zoning recommendations that would support and provide incentives for sustainable building design and energy
efficiency, particularly in buildings not subject to the recommended green building standards.

Green Building/Zoning Task Force 5 November 5, 2009



2. RECOMMENDATIONS

The Green Building Zoning/Task Force is forwarding the following recommendation to the City Manager to
address the charge assigned to the Task Force by the City Manager and the City Council in April 2008: to propose
green building requirements, such as LEED criteria for large scale developments, approach to green roofs, wind
turbines, solar access, and identifying and addressing any impediments to building green in the zoning
ordinance.

In instances where environmental goals have an impact on other zoning goals such as managing heights and
bulk of buildings, and maintaining trees open space, the Task Force has attempted to retain a broad perspective
and find the appropriate balance among competing goals. We urge consideration of the recommendations
identified in the following pages to strengthen Cambridge’s green building and climate protection endeavors
and to affect change that is urgently needed.

L. GREEN BUILDING STANDARDS FOR LARGE DEVELOPMENT /LEED

Buildings are responsible for over 80% of the energy use and greenhouse gas emissions in Cambridge. The Task
Force recommends use of LEED criteria for greening the design of large development. The topic of appropriate
criteria to reference was discussed at a number of meetings. Leadership in Energy and Environmental Design

(LEED) green building was selected by the majority of the Task Force members due to its wide acceptance in the
marketplace and expertise in applying LEED criteria among design, engineering, and construction professionals.

RECOMMENDATION:
The proposed provision would do the following:
o Apply to new construction and rehab projects that require a special permit or development consuitation.

e Require that projects meet the LEED certification criteria at the level noted. Formal certification from US
Green Building Council (USGBC)/ Green Building Certification Institute (GBCI) would not be required.

» Reference the most current version of the appropriate LEED building rating system, with a twelve month
phase-in period for new versions of LEED from the time of adoption by USGBC.

* Provide for review of the Ordinance after 4 years with a staff report to Planning Board every two years.
Review may include a look at adopting an alternative rating system/standard in place of, or in addition to,
LEED, if warranted.
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Project

Requirement

GFA of 50,000 sq. ft. and greater and requiring a
special permit

LEED Certifiable at the ‘Silver’ level

GFA of 25,000 - 50,000 sq. ft. and requiring a
special permit or building and site plan review

LEED Certifiable

Less than 25,000 sq. ft.

Education/information on sustainable planning, design,
and construction techniques, appropriate materials, and
incentives available through state, city, utilities, and other
sources

Submission Requirements:

e At Special Permit or Development Consultation application: A completed LEED checklist for appropriate
current LEED building standard with a brief narrative on mechanisms proposed to achieve each of the
credits and prerequisites. Signoff by either a LEED-AP project manager or appropriate consultants saying
that to the best of their knowledge, the project has been designed to achieve the credit requirement.

e At Building permit application: Updated LEED checklist, narrative, and signoff. Highlight design changes, if

any, and further detail where appropriate.

* At Certificate of Occupancy application: Final LEED checklist with updated narrative and signoff saying that
to the best of their knowledge, the project has been designed and constructed to achieve the credit

requirement.

NON-ZONING RECOMMENDATIONS:

In addition to the LEED requirements for large buildings, the Task Force also recommends that:

e The City provide information on the Cambridge Energy Alliance to all proponents along with building permit

and special permit application materials.

e The City work to provide public information on available sources of funding and technical assistance for

energy efficiency and green building.

* The City work towards adoption of the ‘Stretch’ Energy Code. The ‘Stretch’ Code, Appendix 120.AA of 780
CMR, was adopted by the Massachusetts Board of Building Regulations and Standards in April 2009 and
provides an alternative, stronger energy code that cities may choose to adopt instead of the ‘base’ code.

s The City work on ways to recognize exemplary green buildings.
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. GREEN ROOFS

Green roofs can provide many environmental benefits, such as reducing stormwater runoff, mitigating the
urban heat island effect, and reducing cooling needs. In the current zoning ordinance, roofs with access
(including green roofs) are considered usable gross floor area (GFA).

RECOMMENDATION:

e Create zoning definition for Functional Green Roof Area: Rooftop space that is surfaced with soil and plant
materials to retain rainwater and is not usable for recreational access. Exclude Functional Green Roof Area
from the calculation of GFA even when access to the rooftop is provided (access to a rooftop currently
triggers the roof area being included in the GFA calculation above the third floor).

e Functional Green Roof Area that is designed to be usable may be exempted from the calculation of GFA by a
Special Permit from the Planning Board.

e  When a roof contains Functional Green Roof Area, allow additional accessible and usable rooftop space,
such as a roof deck, to be exempt from the calculation of GFA by special permit in low density residential
districts (A-1, A-2, B, C, C-1) and as-of-right in non-residential and high-density residential districts (C-1A,
C-2, C-2A, C-2B, C-3, C-3A, C-3B).

The exempted usable rooftop space must meet the following conditions:
- The area of exempted usable rooftop space must be no more than 15% of the Functional Green Roof
Area in size, and
- The usable space must be set back at least 10 feet from the roof edge.

1. IMPEDIMENTS TO BUILDING GREEN IN THE ZONING ORDINANCE

The Task Force reviewed issues in the Zoning Ordinance that may inadvertently discourage incorporation of
sustainable elements in building design. These are discussed below.

A._DOUBLE-SKIN FACADES

Double-skin fagades can reduce a building’'s energy consumption and improve indoor environmental quality.
Under the current zoning ordinance, the space between the inner and outer layers of such a facade counts as
usable gross floor area (GFA).

RECOMMENDATION:

o C(Create a zoning definition for Double-Skin Fagade: A multilayer exterior wall system comprising a solid
external wall, a solid internal wall, and a ventilated intermediate air space, intended to improve insulation
and reduce solar heat gain.

* Exclude the air space between solid wall segments of a Double-Skin Fagade from the calculation of GFA,
provided that the space is no more than 1 foot in depth and is not intended to be accessible by building
occupants except for maintenance purposes.
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In instances where a double skin fagade is designed to be accessible by building occupants and the space
between solid wall segments is greater than 1 foot, a special permit may be granted to permit 1 foot of the
space between the wall segments to be exempt from the calculation of GFA.

The building must still conform to the district setback regulations.

B. ADDITIONAL EXTERIOR WALL INSULATION

Adding insulation to the exterior of an existing building and using a greater thickness of insulation in new

buildings can reduce a building’s energy usage, but also adds to the calculated gross floor area (GFA) of a

building without increasing the amount of usable floor space.

RECOMMENDATION:

Refine the zoning definition of GFA to include only the first 6 inches of the thickness of an exterior wall (a
typical thickness for an exterior wall with minimal insulation).

Where insulation is being added to an existing building, the new wall may protrude up to 4 inches into the
required setback. New buildings must conform to the district setback regulations. Fire code requirements
for setback would still apply.

Provide information to property owners of historical buildings on ways to improve energy efficiency while
maintaining historical character such as siding and windows. Projects in designated Historic Districts and
Neighborhood Conservation Districts would continue to require approval from the Cambridge Historical
Commission or Neighborhood Conservation District Commission, as appropriate.

C. PERGOLAS
As an outdoor feature adjacent to a building or in a yard, a pergola can provide environmental benefits through

shade, greenery, and improving the livability of the outdoor environment. When built over an existing paved
parking area, a pergola can help reduce the heat island effect. Pergolas are not clearly defined in the zoning
ordinance, and as a result the area underneath them is in some cases counted as usable gross floor area (GFA).

RECOMMENDATION:

Create a zoning definition for Pergola: A permeable outdoor structure comprising a series of unroofed
beams and iattices open to the sky on which planted material may grow, which is at least 50% open across
any horizontal or vertical surface. Primary parallel members of a pergola lattice must be at least 36” apart.
Intervening secondary members (no larger than 1 inch x 2 inches) may be allowed.

Exclude area underneath a Pergola from the calculation of GFA.

D. OVERHANGS, EAVES AND AWNINGS
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Overhanging elements that shade the side of a building can provide passive solar cooling, reducing the demand
for mechanical cooling within the building. In some cases, the space under these overhangs is counted as gross
floor area (GFA).

RECOMMENDATION:
Exclude the area underneath a temporary or permanent exterior overhang or awning from the calculation of
GFA, provided that:
- The overhang or awning must not extend more than 3 feet from the face of the exterior wall above
which it is located.
- Area under the overhang or awning must be permeable, except for pathways providing access to a
building entrance.

E. “NON-TRADITIONAL” MECHANICAL SYSTEMS
The Zoning Ordinance currently excludes basement, attic and rooftop mechanical spaces that are necessary for a
building’s operation from the definition of gross floor area (GFA). These include rooms for heating and cooling

equipment, electrical and telephone facilities, and fuel storage. While most sustainable mechanical systems
would also be excluded from a building’s GFA, in some cases where equipment is not considered necessary for a
building’s operation, the zoning ordinance may not specify whether such equipment should be excluded.

RECOMMENDATION:

Clarify in the zoning ordinance that sustainable mechanical systems and related equipment and chases for
systems including, but not limited to, solar energy systems, geothermal systems and heat pumps, solar hot
water systems and related tubes and tanks, equipment related to radiant heating, hydronic cooling, heat
recovery ventilators, energy recovery ventilators, and should be treated as mechanical systems and be excluded
from the calculation of GFA. Space that continues to be usable after the inclusion of these systems will still
count towards GFA.

IV.  SOLAR ENERGY SYSTEMS

Protection of access to sunlight for solar energy systems is needed once they are installed.

RECOMMENDATION:

FOR ALL DEVELOPMENT PROJECTS

As-of-right Projects
Projects are encouraged to minimize negative shadow impacts from proposed development and tree
planting on neighboring solar energy systems through good site planning and building design.
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Special Permits and Variances
Special permit and variance considerations would include consideration of a project’s impacts on
neighboring solar energy systems that are:
- located 5 feet below the district height limit or higher ; and
- are on a list of solar energy systems (to be created at the Inspectional Services Department) as
having received a building permit for solar energy system a year or more prior to the time of
application
Projects would be asked to refer to the City’s list of renewable energy systems and describe new shadow
impacts, if any, that would be created as a result of the proposed development (both building and
landscaping). Shadow impacts would be evaluated for December 21 during the hours of 10:00 am — 2:00
pm.

FOR PROJECTS PROPOSING SOLAR ENERGY SYSTEMS

e Building mounted solar energy systems would be included as mechanical equipment in the zoning
ordinance and would not be subject to FAR and height restrictions. This includes solar photovoltaics,
solar thermal systems, and solar hot water systems.

e Installation of all solar systems would require a building permit and information of address and date of
permit will be noted on a list of solar energy system permits.

e Solar systems should be located and designed keeping in mind existing and potential future as-of-right
development on adjacent parcels.

V. WIND TURBINES (Adopted by City Council, September 2009)

Currently, wind turbines are not explicitly allowed in the ordinance, so any wind turbine installation requires a
zoning variance.

PROPOSAL:

In crafting this recommendation the Task Force has attempted to balance allowing wind turbines in the city, for
their potential energy and environmental benefits, with potential impacts such as noise, shadow, and visual
impacts in the neighborhood.

A two pronged approach is proposed:

1) Wind turbines, both building mounted and free standing, would be allowed throughout the city by special
permit. A special permit approach, with case by case review by the Planning Board, is recommended, as
opposed to an as-of-right approach, since the viability and impacts of small wind turbines in urban contexts
have not been studied in much detail and urban wind technology is evolving at a quick pace. The special
permit criteria would require proponents to describe shadow, noise, vibration, visual impacts to ensure
there are not undue consequences for the neighborhood.
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2) Small building-mounted wind turbines would be allowed as of right in limited circumstances, when
utilized for educational and research purposes and when located well removed from residential abutters.
it is expected that this provision would allow local institutions {such as Harvard, MIT, Museum of-Science) to
study the efficacy and impacts of wind turbines and advance the technology, particularly to cater to urban

settings.
SPECIAL PERMIT
Applicability o Building-mounted and free-standing wind turbines
o Citywide
Special Permit | ¢ Visual impacts on neighboring properties should be considered in wind turbine siting and
Criteria selection. Turbines should not detract from neighborhood character. Considerations: Size,

scale, and bulk of turbines in relation to the scale of the neighborhood; impacton
significant viewsheds; adjacent land use; sensitivity and character of abutting buildings,
particularly historical structures.

e Turbines should be sited to minimize constant and intermittent shadow impacts on
neighboring uses. Considerations: extent of shadow; frequency and duration of
intermittent shadow.

e Proposals in Open Space districts should receive special attention to minimize detrimental
impact on the natural environment and recreational use.

e Equipment should be selected, sited, and mounted to minimize noise and vibration impacts
on neighboring uses.

¢ The Planning Board may establish time limits on special permits.

Application e Plans and elevations; number, type, and size of wind turbines.

Materials ¢ Images to demonstrate how the proposed turbines would fit in the surrounding context.

e Narrative and visuals to describe equipment selection; noise rating; measures to minimize
impacts on adjacent properties, if any.

o Description of how laydown for maintenance is accommodated within the site-and
demonstration of how.the wind turbine is secured if a parapet mounted turbine overhangs
the public way.

e Planning Board may request a shadow study and/or flicker (intermittent shadow) study.

Requirements. | ¢ Equipment shall comply with building setbacks on the parcel unless waived by the Planning
Board. In districts with formula setbacks, the height of a'buildin‘g,—'mountedrturbine shall
not be considered when computing the setback. Height of a ground-mounted turbine shall
be used to compute the setback for the turbine in these districts.

¢ Only instrumentation related to the turbine, energy generation, and wind energy
monitoring are permitted. Wind turbines may not be used to mount cellular/mobile phone
equipment.

« Wind turbines may not be used for signage or for display of advertising except for standard,
unobtrusive identification of the manufacturer.

e Wind turbines may be lighted only if required for safety by local, state, or federal
regulation. Any lighting shall be shielded from abutting residential properties.
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Brightly colored turbines are generally not encouraged unless permitted by the Planning
Board or required by Federal Aviation Administration or safety considerations.

installations on a site must be rated to meet the requirements of the Cambridge Noise
Ordinance, cumulatively, for all turbines and mechanical equipment on the site.

Turbines must be sited so that laydown for maintenance occurs within the property, not on
adjacent lots or on the public way.

Power
capacity

Commercial power generation facilities will not be permitted in residential districts.
Turbines in residential districts must be of residential scale capacity.

A cooperative facility serving multiple adjacent properties may be permitted.
Turbines may send excess power to the grid consistent with netmetering provisions.

Safety

Turbines should be located and designed to prevent unauthorized access.

Equipment that is non-functioning or abandoned for two years or more must be removed.
If not removed by the owner, the City has the right to remove abandoned equipment at the
owner's expense.

AS OF RIGHT

Applicability

Building-mounted wind turbines only.

In Res C 3, C 3-A, C 3-B, and SD-6 zoning districts.

For research and educational purpose and accessory to educational uses only.
Equipment may be placed as of right on existing, non-conforming buildings as I'ong asthe
placement meets height, setback, and other requirements noted below. '
Temporary installations up to two years; renewable,

Height

Wind turbines may be up to 40 feet over the building height, measured to the highest
point of the turbine,

Setback

200 feet from the nearest residential use (not including dormitories owned by the
educational institution and hotels or other transient accommodations as defined in the
zoning ordinance). '

Sethacks from the parcel line adjacent to a public right of way or non-residential use not
owned by the educational institution will be as follows:

Turbine height Setback

<10 no setback required

10’ - 20’ 25’ setback

>20" 50’ setback

Time

Turbines shall be permitted for two years, which may be extended by a request to the
Building Department.

Requirements

Wind energy equipment shall comply with building setbacks on the parcel. In districts
with formula setbacks; the height of a building-mounted turbine shall not be considered
when computing the setback.

Only instrumentation related to the turbine, energy generation, and wind energy
monitoring are permitted. Wind turbines may not be used to mount cellular/mobile
phone equipment.

Wind turbines may-not be used for signage or for display of advertising except for
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standard, unobtrusive identification of the manufacturer.

Wind turbines may be lighted only if required for safety by local, state, or federal
regulation. Any lighting shall be shielded from abutting residential properties,

Brightly colored turbines may not be permitted unless required by the Federal Aviation
Administration or safety considerafions.

Wind turbine installations on a site must be rated to meet the requirements of the
Cambridge Noise ®rdinance, cumulatively, for all turbines and mechanical equipment on
the site.

Turbines must be sited so that laydown for maintenance occurs within the property, not
on adjacent lots or on the public way.

Power capacity

Commercial power generation facilities will not be permitted in residential districts.

Safety

Turbines should be located and designed to prevent unauthorized access.
Equipment that is non-functioning or abandoned for two years or more must be
removed. If not removed by the owner, the City has the right to remove abandoned
equipment at the owner’s expense.
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