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EXECUTIVE SUMMARY

INTRODUCTION

The Maine College of Engineering, Computing, and Information Science (MCECIS) Master Plan, conducted during
2021 and 2022 for The University of Maine (UMaine), identified Boardman Hall, including the Llewellyn Edwards
wing, as a top priority for preservation and refurbishment during the initial implementation phase. Now, the
Maine College of Engineering and Computing (MCEC), together with the Perkins Eastman/SMRT design team
has developed a vision for the modernization, including updating the programmatic approach, defining scope,
suggesting layouts, and providing a sufficient definition for an updated cost estimate. The study and cost
estimate articulate the vision for the next phase of physical improvements to the Engineering and Computing
District. MCEC will provide modern, interdisciplinary, and visionary facilities to support its mission and growth,
promoting the integration of research and learning that turns knowledge into innovative solutions, produces new
technologies, and plays a vital role in preparing an educated workforce needed to move Maine's economy
forward.

BOARDMAN HALL - RE-ENVISIONED FOR THE NEXT GENERATION

Marking the northeast cornerstone of the University Mall, the vision of a modernized Boardman Hall is to serve
three primary objectives: to bring people together, advance collaboration, and reinforce the identity of the newly
formed Maine College of Engineering and Computing. Throughout this Boardman Hall Modernization Study, we
have learned more about the building’s history and its identity as a legacy feature for the campus. We have
heard clear direction that UMaine and MCEC intend to preserve Boardman Hall while acknowledging that its
current condition requires comprehensive rehabilitation so that it may operate successfully across the coming
century of its existence. Boardman Hall is a handsome brick collegiate building, which is a non-contributing
building within the University of Maine at Orono Historic District . It is beloved, has a stately presence, and
occupies a primary location on campus that could serve as a conduit. This report proposes conscious,
fundamental improvements to its appearance, layout, infrastructure, and performance. These enhancements
heighten the academic experience for the Maine College of Engineering and Computing population through
updated program offerings and improved functionality. This project exemplifies the commitment and investment
in preserving and elevating essential assets for the larger campus community. We've heard that Boardman Hall
is to deliver on what the moment requires by:

¢ Being a welcoming front door for MCEC on University Mall, providing opportunities for people to collect,
converge, engage, and collaborate,

¢ Serving as a channel for activity into the MCEC district, including to the Ferland Engineering Education and
Design Center (EEDC) and central node at Cloke Plaza,

* Maximizing utilization through vastly-improved efficiency, shifting focus from individualized areas to shared,
multi-functional, and flexible spaces, and

¢ Hosting a collection of study disciplines for Engineering and Computing to foster integration.
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Above: Boardman Hall is prominent on campus, and to MCEC'’s district node at Cloke Plaza. (Image taken prior to Ferland EEDC)

STRATEGIC PLANNING - CONSIDERING WELLNESS, EQUITY, AND COMMUNITY

Continuing the legacy of engagement, yet looking towards the future, the new building needs to amplify student
success, equity, and community. To achieve this vision, three key strategies were developed:

1. Solve the accessibility challenge
2. Create opportunities for multidisciplinary collaboration

3. Utilize strategic programs to create a student-centric hub

1. COSTAND SCHEDULE

The design team has the current understanding of cost categorizations, as confirmed by UMaine. A detailed

explanation of the approach and a comprehensive cost estimate by Vermeulens Cost Consultants appears in the

main body of this document, with the detail provided in the appendix.

e Base Costs plus a service grossing factor (1.5 multiplier) is applied to achieve the Estimated Construction
Cost (ECC).

e Atypical multiplier of 33% (x1.33) on top of Estimated Construction Cost (ECC) will be applied to achieve
Total Project Cost (TPC).

e Escalation may vary over time, especially in the next few years, but is estimated at an average of 4% per
annum. The estimate is based on bidding Q2, 2024 utilizing construction manager delivery.

¢ UMaine articulated their Boardman Hall budget as $35.1 M; Vermeulens independently estimated from the
scope of work, an Estimated Construction Cost (ECC) as $35.4 million.
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STRATEGIC PLANNING STRATEGIES:

The Boardman Hall modernization wiil amplify student success, equity, and community. To achieve this vision,
the design shall solve the accessibility challenge at north, south and west entrances, create opportunities for
multidisciplinary collaboration, and utilize strategic programs to create a student centric hub

1. Strategy 1:

Accessibility drives equity. Providing a universally accessibility facility is fundamental in bringing Boardman
Hall into the next generation. Creating space for all to use and feel welcome is essential to its success.

Boardman Hall, built in 1949, like many buildings of its era, features a main entrance on the West facade with a
grand stair leading to a mid-level interior landing. While this design is grand in its gesture of arrival, it excludes
users needing an accessible entry. Additionally, as the campus has grown over the years, most pedestrian traffic
entering Boardman Hall arrives either from Long Road to the North or from the Edward wing towards the
southeast. Mid-level landings also encumber these secondary entrances. Despite these challenges, it is

essential to maintain a front entry on the University Mall to welcome all of the campus into MCEC and celebrate
Boardman Hall’s historic facade.
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Boardman Hall
Edwards Wing
I
=
Z
e
2
=
=]
4o,
2% »
%,
A (4 N
\’d“\ \’d‘x\
et wet®
o A\

11 PERKINS EASTMAN | SMRT



To solve the accessibility challenge in Boardman Hall while preserving its historic and aesthetic features, a
comprehensive design intervention is proposed. The primary goals are to ensure accessible entry points,
maintain the historic facade's significance, and improve overall building circulation. The following are specific
suggested interventions:

Accessible Ramp Design:

* A new series of accessible ramps will be integrated into the building's entrance layout. These ramps will
connect the North and West entries via a plinth, which wraps around the Northwest corner of the building.

* The new entry point from Long Road (North) with the existing Llewellyn wing entrance (Southeast) caters to
the majority of pedestrian traffic, reflecting the current campus layout and usage patterns with preserving
the buildings historic gesture of arrival.

Plinth Integration:

e The plinth not only serves as a base for the ramps but also creates a strong, defined presence at the corner
of the Mall, enhancing the building's visual and functional connection to the surrounding campus.

Interior Structural Adjustments:

e To ensure seamless access from the ramps into the building, the interior structural slab at both the North
and West entries will be raised to match the level 1 condition. This modification will eliminate any steps or
barriers at these entry points, making them fully accessible. However, this intervention renders the existing
North egress stair nonfunctional, which opens up the opportunity to reconfigure the egress function.

* A new open communicating egress stair will be installed further into the building. This stair will provide
visual connectivity across all levels, improving wayfinding and creating a more engaging interior space.

By implementing these changes, Boardman Hall achieves a balance between historical preservation and
modern accessibility standards. The building becomes more inclusive, welcoming, and functional, addressing
the needs of all users while respecting its architectural heritage.
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Strategy 2:

Create Opportunities for Collaboration. To enhance the collaborative environment and modernize Boardman
Hall, the following interventions are proposed:

New Open Stair at the North:

* A new open stair at the North entrance will provide vertical connectivity across all levels, encouraging
interaction and collaboration among building users. This visual and physical connection makes it easier for
people to meet and work together.

Removal of the South Egress Stair:

* The Llewellyn Wing addition brought a new egress stair and elevator to the far southeast of the building.
Consequently, the original south egress stair is no longer required for egress purposes.

* Removing the south egress stair opens up the building vertically at the south end, creating an expansive,
connected space that enhances collaboration and awareness through improved visual connectivity.

Shifting Circulation Corridors:

¢ To align with next-generation planning, the circulation corridors on the upper two levels will be shifted to the
west of the column line.

* This shift optimizes office space on the west, allowing offices to be "right-sized" for their intended use, and
frees up space on the east for a more dynamic and collaborative office environment.

Utilizing Largest Structural Bays:

* The largest structural bays will be optimized for larger classrooms. These classrooms will be designed to
accommodate modern teaching methods and larger groups of students, making the most of the available
space.

¢ Adjacent to these classrooms, there will be dedicated student spaces that serve as ante spaces for
students and faculty to interact before and after classes. These spaces will foster informal learning and
collaboration.
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Existing Building Circulation:

* Double loaded corridors

* Oversized, single occupancy offices (+140 sf).

* No informal student collaboration

e Structure limits size of class / lab and office layout

To Ferland EEDC

14
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Opposite top: The new Student Success Center is the hub
of the building. Here, students come to find information,

meet advisors, and work together.

Opposite bottom: The Student Success Center is located at
the crossroads of open circulation. A welcoming
environment connects the historic west entrance and the

University Mall to the north entrance along Long Road.

Above : A new strategic opening in the floor plate at the
south end of the building allows for visual connection
between the ground floor and second level. A community
feeling and sense of belonging is enhanced for students,
faculty, and staff.

16
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Opposite top: As viewed from the end of Long Road and
the University Mall, improvements to the north entry of
Boardman Hall will provide universal accessibility.
Modern openings at the north end of the building provide
ample visual connection to the Student Success Center
within, giving a sense of belonging even before students
enter the building. A patio at the west side of the
building, provides dynamic activity adjacent to the
University Mall while contemporary fenestration controls
west light and architecturally connects to the Ferland
EEDC beyond, along Long Road.

Opposite bottom: Approaching across the University Mall,
MCEC will have a vibrant new entrance through Boardman
Hall in the historic entrance on the west. The south stair
entrance is replaced with a bay window containing a two-
story connector between the Student Success Center and
the faculty offices and classrooms above. This enhances
the gateway to Cloke Plaza between Boardman Hall and
Williams Hall.
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Strategy 3:

Utilize Strategic Programs to Activate the Building. Transform Boardman Hall into a vibrant, student-centric
hub that serves as the new cornerstone of the MCEC Community, the following strategic programs will be
implemented:

Create a Student-Centric Hub:
* The building will be designed to include all ancillary functions required to create a welcoming and
supportive environment for students. This hub will be the focal point of student activity, providing various
resources and services in one convenient location.

Re-locate College Administration:
¢ Relocating the college administration to Boardman Hall will centralize key administrative functions, making
them more accessible to students. This move will facilitate better interaction between students and
administrative staff, fostering a supportive environment.

PROGRAM

Program Goals for Enhanced Multidisciplinary Collaboration

The success of creating enhanced multidisciplinary collaboration will hinge on implementing flexible planning
strategies that allow for growth and provide a range of space types. These strategies are designed to support
various activities and interactions, fostering a dynamic and adaptable environment conducive to collaboration
across disciplines. The following space types are further defined in the tabular program and are reflected in the
test fit plans.

Classrooms: There are three classroom types identified for the modernization of Boardman Hall. Classroom
spaces should be simple and flexible.
¢ Active Learning Classrooms. Due to existing structural conditions, larger classrooms are limited to 28-30
seats for an active learning configuration. These classrooms will be optimized for active learning teaching
methods and equipped with modern technology and flexible furniture to adapt varying pedagogies.
¢ Seminar Rooms: Seating 12-18 people, these rooms are intended for discussions, seminars and group
projects, fostering a closer interaction between students and faculty.
¢ Multi-Purpose Classroom: Technology enhanced space supporting distance learning, group presentation or
real world training. This space should be versatile and easily re-configurable for various training events,
workshops, and collaborative activities.

Class Labs: Computer Labs should be designed for flexibility and adaptability as technology continually evolves.
Infrastructure should support advanced technology integration with ample plug load considerations. The
program identifies a range of computer laboratory section sizes from (8) to (42), largely a result of existing
conditions. Note several of the spaces can be combined to create larger spaces if needed.

Research Labs: Specialized research labs are defined as spaces having particular equipment, infrastructure or
space requirements for particular functions. These labs can be flexible and multi-disciplinary.

Offices: A variety of office space types will be created to accommodate different work styles and needs. This will
include:
¢ Private offices for focused work requiring minimal interruption.
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e Touchdown spaces for brief, informal work sessions.

* Huddle and meeting spaces for collaborative work and team meetings.
The tabular program identifies three office groupings for space allocation. The test show how office
environments could be arranged to create the range of space types that will foster engagement and provide
flexibility over time.

Study: A variety of study spaces are provided to accommodate a range of study and work habits. Quiet study
spaces are often for more private focused work while informal collaboration spaces are open and social. Both
functions work together to create an overall space which is comfortable and welcoming to all users. The Chez
student space has been maintained and has historic importance as being a space owned by students. This
program should be carried forward for the next generation of students to further define.

Commons: The Student Success Center is envisioned as the vibrant heart of Boardman Hall, serving as both an
activator of the building and the new front door experience to the district. This program is designed to be lively
and interactive, providing a student-centric hub of activity where students can meet friends, receive help on
assignments, meet with advisors, and obtain essential information. Its success is crucial to the College’s
mission of producing graduates and new technologies needed to move Maine’s economy forward.

As part of the commons, a meeting room intended to accommodate sensory diversity could be considered. This

space may have more intentional requirements specific to sensory sensitivities. This may include daylighting and
task lights, ergonomic furniture with tactile finishes, a calming color palette, enhanced acoustical treatments or

white noise machines, fidget tools or resources, or enhanced climate control.

By implementing these flexible planning strategies and providing a variety of space types, Boardman Hall will
become a dynamic, adaptable, and collaborative environment. This transformation will support the
multidisciplinary needs of students, faculty, and staff, driving innovation and success within the MCEC
Community.

PROGRAM SPACE TYPOLOGIES

Right-sized for active learning classrooms

The initial layout concepts shown below were used to dialogue on the expected class sizes and capacities for
allocating available space in Boardman Hall. The program priorities by floor, determined the amount of
classrooms could be present when weighed in relation to other space needs such as class labs, shared
equipment, meeting rooms, common collaboration areas and offices,
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CLIMATE COMMITMENT APPROACH

The latest University master plan has made recommendations relevant to carbon emissions, energy sourcing,
resilience, and carbon. The goals are an emissions reduction of 30% by 2030 and 80% by 2050. These targets
require continued diligence with how facilities are operated and maintained. The study dialogue included
visioning, campus, district, and building-scale approaches to move forward.

BOARDMAN HALL WELLNESS & EQUITY AND SUSTAINABILITY

The Boardman Hall modernization will be focused on building community, supporting students, and reflecting
the values of the Maine College of Engineering and Computer Science. As such, this work must be forward-
looking reflecting the life of the hall into its second century of serving Maine. The challenges that will face
society and not least its engineers and computer scientists include addressing social equity, well-being, and
climate change. This study has these challenges knit into its fabric. The development of the design and
construction of the building modernization will need to dive deeper and be more explicit about metrics for
success and priority of strategies. Finally, performance should be tracked, and post-occupancy experience
documented to continue the ongoing quality improvement.

Equity and Well-Being

¢ Providing spaces for a wide range of activities, including individual to group interaction and supporting
neurodivergency

Putting student support and community activities up front, creating a visibly dynamic community

Healthy Materials - selecting materials to prioritize fewer applied materials, natural materials, and avoiding
chemicals of concern such as PFAS

Recycled or reused materials should be utilized to limit waste and lower embodied carbon

-Indoor Air Quality - prioritized dedicated outdoor air, “clean/filtered” air changes, and operable windows,
providing connections to the outdoors and offering resilience

-Lighting - optimizing glazing for visible light and daylight autonomy together with reducing glare

-WELL Certification guidelines - utilizing wellness-oriented guidelines to provide benchmarking for spaces
that suort individual wellness

Selecting local/regional materials for their multiple benefits - reducing embodied carbon, supporting local
economies, and supporting Maine communities.

L]

L]

L]

21 PERKINS EASTMAN | SMRT



SUSTAINABILITY AND CLIMATE CHANGE

Design for net-zero carbon

* Embodied carbon - the building will be reused, reusing investments in carbon (concrete, brick and block
making, for example, and not discarding that except where significant value can be obtained by making
strategic investments in the future

Interventions will be limited and strategic. Concrete block will not be added unnecessarily

Laboratories will be reused and updated as needed in the future

Lightweight materials with low embodied energy will be preferred over carbon intensive materials or

systems.

Finishes and partitions will be a significant contributor to embodied carbon. Low carbon framing and board
should be selected.

A major contributor beyond finishes and partitions will be insulation, so these should be studied for overall

net carbon impact.

This modernization can be a leading demonstration of low embodied carbon by tackling embodied carbon
of mechanical/electrical/plumbing systems as they will contribute more proportionally here than on a new
building.

Operational Carbon - Energy Efficiency

The study envisions significant improvements to the building envelope through insulation, window
replacements, and air sealing. The orientation is largely toward that mall, and while that facade has some
deciduous shading from trees, detailing of west-facing windows should be studied for glass selection,
exterior shading, and potentially electrochromic glazing.

Active systems must not only be energy efficient, utilizing dedicated outdoor air systems and low energy
systems for immediate operation, but also be ready to be incorporated into a campus-wide system for low
temperature hot water and distributed chilled water off (future) heat pump technologies.

Control systems should be provided to optimize the active systems

digital control should provide maximal turn-down of systems

HVAC controls should incorporate operable windows to avoid poor energy results or negative operational
conditions, like having windows open while air conditioning is on.

Setpoints should be localized and push to the efficient side of bandwidths (warmer in summer, cooler in
winter)

* Radiant systems should be considered for greater comfort and wider temperature ranges.

Water Conservation - new fixtures will help reduce water consumption. Biogardens and planters, together
with blue roof(s) can help reduce district stormwater challenges that otherwise might require additional civil
stormwater systems.

Performance Metrics

These are some of the metrics that might be considered.
We encourage the use of metrics to encourage compliance.

Embodied carbon - KgCO2eq/sm
Operating energy — kbtu/sf-yr
Clean air — filtered air changes per hour

Materials without chemicals of concern — Quantity or % of Material Cost

22
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BACKGROUND

Originally named the "Engineering Building," Boardman Hall is 75 years old as of 2024. Sited and built in 1949,
the building occupies a prominent northeast parcel bordering University Mall. With its elegant, classically
inspired design featuring red brick and white limestone, Boardman Hall serves as the anchor and gateway
building for the engineering district. The four-story building houses the Civil and Environmental Engineering
Department, hosts various functions across the Maine College of Engineering and Computing (MCEC), and
includes "The CHEZ," a popular student study lounge.

Above: A front (west-facing facade) view of Boardman Hall; c. UMaine Office of

The building is named for Harold S. Boardman, a Bangor, Maine native and Civil Engineering graduate of the
class of 1895. He began teaching at his alma mater in 1901, became the first dean of the University of Maine
Technology College in 1910, and later served as UMaine’s seventh president and first alumnus president, from
1926 to 1934. Boardman led the university through the social and economic challenges of the Great
Depression. Despite severe funding cuts from the state and other sources, he managed to reduce tuition and
boarding costs for students while improving efficiency and coordination between programs and colleges. During
his tenure, Boardman oversaw the funding, design, and construction of the Memorial Gym and Field House in
1933, and Stevens Hall in 1934. He lived to see the dedication and first additions to the building named in his
honor, passing away in 1969 at the age of 95.
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EXISTING CONDITIONS OVERVIEW

Building Area

* The building has an area of approximately 64,800 gross square feet (GSF), as follows:
* Basement Level (B1): 16,609 GSF

e First Floor Level (L1): 15,906 GSF

e Second Floor Level (L2): 16,132 GSF

e Third Floor Level (L3): 16,132 GSF

* Roof Area (R4): 16,132 GSF, not included in building gross

Existing Structure and Building Elements

Boardman Hall has a steel-reinforced cast concrete footing and foundation substructure at the basement level,
with reinforced concrete columns at the perimeter and on a regular internal grid along the corridors. These
columns support 8-inch floors and a 7.5-inch roof slab. The above-grade superstructure features a load-bearing
facade of stacked brick with natural limestone accents, including beltcourses, windowsills, and trim elements.
The exterior wall thickness varies: in the basement, it is 4 inches thick and backed by a reinforced concrete wall;
above the first floor, it consists of 8 inches of brick, a 1-inch air gap, and 4-inch cinder block load-bearing walls
with reinforced concrete perimeter beams integrated with each floor slab.

The original 1948 drawings do not show insulation in the wall sections or window details, suggesting that the
exposed cinder block walls in classrooms are original and that much of the building remains uninsulated. The
third-story facade windows on the west side are bordered by limestone trim, with the outside stone jambs and
some stone piers aligning with cast concrete structural columns behind them.

Above: A fish-eye view of Boardman Hall in winter; posted to UMaine's Facebook page

The exterior facade features double-hung, single-glazed, twelve-over-twelve divided-light wood windows with
natural limestone window sills. These sills accommodate brick jamb returns with lug drops, a time-tested detail
that functions well. Compared to modern standards, these existing windows are very energy inefficient. In most
locations, the window lintels are steel relieving angles with lead-coated copper flashing beneath the brick,
except for the continuous limestone band at the window head height on the first floor.
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The building terminates in height with a lead-coated copper metal cap on a full-depth brick parapet rising
approximately 4 feet above the roof slab. The drawings show a 1-inch thickness of roof insulation and a cinder
concrete fill layer, pitching the roof t three roof drain locations with internal leader piping below. Two overflow
scuppers are present on the back facade, east side, facing the courtyard. The roof hosts two mechanical
equipment penthouses, labeled Fan Rooms No. 1 and No. 2, respectively. Each penthouse has a 6-inch cast
concrete perimeter curb acting as a water dam and 4-inch cinder block walls rising to steel eave and roof
framing. The penthouses are entirely clad in lead-coated copper, covering both the walls and roof.

During a construction tour of the Ferland EEDC, the design team observed Boardman Hall's roof, pictured below.
Photo documentation suggests that the roof membrane may have been restored or replaced over time, but this
does preclude a complete upgrade during the renovation. Lead-coated copper metal is visible on the interior
face of the parapet wall as originally designed. The roof does not appear to have added insulation, evidenced by
an unaltered scupper height. At some point, the lead-coated copper cap around the parapet and both
penthouses was painted white, perhaps to encapsulate or mitigate the flashing material from further oxidation,
and staining the brick and limestone.
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Exterior features unique to Boardman Hall include its elaborately designed
main entrance. Approaching from the west at University Mall, the building is
accessed by climbing two tiers of steps up to a mid-level granite plinth and
passing through a timeless limestone archway. The single-stone portal
header bears the building name while a distinctive wrought iron element
adorns the stone and impression of a railing and occupiable balcony.

Tall aluminum and glass doors, standing seven feet high in an eleven foot
opening, make way to reveal a terrazzo floor and a warm, wood-paneled
foyer. Inside the vestibule, traversing its depth and ascending three final
steps brings visitors to the first-floor level. Passing through one final set of
doors, one arrives at the main foyer and primary corridor. The experience is
further enhanced by the continuation of wood-paneled walls on both sides
and front. A welcoming display case featuring highlights of the department's
history now occupies this area.

OBSERVATIONS ON EXISTING CONDITIONS

Boardman Hall is due for a comprehensive revamp, with expectations for
significant improvements in nearly every aspect. While the MCEC leadership
and the design team value its historic charm and the nostalgia it evokes in
the UMaine community, the building currently lacks a youthful or
contemporary feel, creating a disconnect between MCEC's goals and
Boardman Hall's current state. Examples of outdated appearance and
functionality are detailed below. Additionally, the design team has provided

Top Left: “The Chez”, a popular

student study lounge space.

Bottom Left: Detail of retrofit

network wiring for devices

below a chalkboard.

Top Middle: CIE (Alexander)
conference room 101 table

and seating.

Bottom Middle: Conference

room displays projection
screen and chalkboard

Top Right: Classroom 216, a

student’s view.

Bottom Right: A radiant heater

cabinet in classroom 216,

below the window

an in-depth analysis of Boardman Hall’s existing conditions, including structure, mechanical systems, electrical

and lighting systems, plumbing, and fire protection, in the appendix of this report.

The original building underwent expansions in both 1964 and 1991; the first replaced minor buildings and
added north and south wings of equal depth and height, aligning all floors and roofs to create a recognizable

three-bar “U” configuration. The 1964 expanded areas also lack insulation in the exterior envelope (foundation,
walls, roof, windows, and doors), and accessibility issues exist. Matching the original western bar, the expansion
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Above Left and Above Right: The north and south wing
ions (ca. 1964) highli 1 in yellow color.

wings north and south have double-loaded internal
corridors with walls of load-bearing block masonry. The
exterior window pattern has little flexibility due to the
perimeter concrete dropped beams and supporting
column layout, making it structurally challenging and
expensive to modify openings.

The 1991 Llewelyn Edwards addition, a hammerhead
expansion added to the south bar (ca. 1964), is a
different building structural and envelope approach,
more modern in that it has insulation in the exterior
walls and roof but still underperforming by today’s
standards. The aesthetics are in a postmodern style of
the period evocative of the original classical-referencing
design, with a few significant alterations. First, the
architects introduce a full-height wall massing of glazed
brick, grey in color, as a formal acknowledgment of the
break between the older building and this addition.
Material change as a signifier; the additional volume
and materiality are not expected to blend or be
mistaken for part of the original. This act of separation
works to free the architects to change the exterior
language of the building, and as a result, the addition
has differing floor-to-floor heights, window sizes, brick
coursing, and other features. The new masonry
coursing does not align with the previous masonry,
except at the bottom and top of the precast concrete
belt course that aligns with the original limestone
beltcourse.
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Above: The south-facing facade of Boardman Hall with

UMaine’s AISC sculpture featured in the landscape..

Middle:Right: An axonometric view of Boardman Hall
with Llewelyn Edwards wing highlighted by dashed red
box.

Middle Left: A plan view of the Llewelyn Edwards wing
highlighted by dashed red box.

Below: A view of the Llewelyn Edwards wing’s south-

facing entrance during the construction of Ferland EEDC.




SECTION - THRU 3RD FLOOR
WINDOW ROOF AND PARAPET

EXISTING MASS WALL DESIGN

Mass walls offer two main energy benefits that help preserve exterior fagades. Firstly, they act as thermal
capacitors, slowly absorbing and releasing heat, which delays peak temperatures to later in the day. Secondly,
they provide insulation, serving as thick dampeners. At Boardman Hall, the exterior mass walls have performed
well for seventy-five years, thanks to diligent maintenance and the inherent qualities of mass walls. The
maintenance team has consistently cared for the fagade, as observed by the design team in 2021 during a
campus walkthrough. This maintenance included inspection, cleaning, tuckpointing, and sealant repairs.
Despite being partially covered in ivy, the facade has not absorbed significant moisture, as indicated by minimal
mortar joint cracks and no widespread brick deterioration or spalling from freeze-thaw cycles.

Right: A cropped view of the original
architect’s drawings, a building
section, showing a full-height cut
through of the west-facing facade,
roof, foundation and Level-1 main
entryway. This view is looking north
and highlights the substantial
thermal bridges created by the mass
of brick and stone envelope paired
with a concrete structural system
and stone plinth entrance stairwell.
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Right: The same section view as
above with supplemental graphics
showing an approach to moderating
thermal bridges through the
strategic use of insulation. This
diagram shows our design teams
big-picture understanding paired
with some early ideas about what
may be possible within the project’s
budget parameters.

RETROFIT APPROACH PRIORITIES

1. The deign team should utilize resources from within MCEC, the Office of Facilities Management, and the
larger University of Maine collective to source Maine-based companies, products, and services for practical
solutions to design challenges within Boardman Hall. The design team understands that there are many
individuals within the UMaine collective that could offer insight as to products, industry connections, and local
support for the rehabilitation of this building. For example, a University of Maine’s Construction Engineering
Technology Professor (Will Manion) is listed as an industry resource on the Passive House Maine’s website.

2. Retrofit Boardman Hall to be as energy-efficient as possible, utilizing accepted Passive House and other best-
practice design strategies in compliment with UMaine’s Office of Facilities Management’s guidance for
maintenance and longevity of systems.

¢ Focus on air tightness

* Mitigate thermal bridges

e Improve insulating ability

* Minimize energy consumption wherever possible

Balance fresh air ventilation with heat recovery

* Track the performance improvements, and share metrics to tell the story

3. Ensure that unsafe materials are responsibly removed, and that the new materials used in the retrofit of
Boardman Hall have a low carbon footprint, are safe for the building occupants, and functional and durable for
continued use over the decades of teaching and learning ahead.
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A POTENTIAL RETROFIT STRATEGY

Facade Brick and Limestone (Masonry Restoration)

e Cut and point deteriorated mortar joints.

* Remove and replace cracked/spalled brick masonry units.

* Remove and repair brick/mortar at abandoned fasteners.

* Clean efflorescence and atmospheric staining.

* Acid wash down

* Architectural limestone banding & window sills may require some attention.
* Remove and replace any damaged lintels.

* New through-wall flashing where necessary brick or limestone is repaired.

Exterior Facade Wall Assembly Interior Insulation (Preferred Approach)

* Passive House level insulation and materials tape and seal. Minimize thermal bridging wherever possible.

* |nsulation on the inside of the brick and masonry unit facade

* Assembly from exterior is as follows: New interior wood stud wall, AVB, and Service Cavity with overall R-
Value of >R-30. In the detail shown below, the “Brick wall” is our brick fagcade, 1” mortar/air gap, and unit
masonry backer together.

* Assembly from exterior: Existing 4-8” Brick Facade to remain (varies slab edge dropped beams and the
basement foundation); Existing 1” mortar gap; Existing 4” Masonry Unit (restore where compromised); New
2” thick TimberBoard (R7); New dimensional lumber framed-walls, 2x6 (5.5” nom.) wood studs full height to
underside of structure above. Fill stud cavity with continuous Timber Batt (R22) insulation between wood
studs; New Intello Plus air-vapor barrier continuous, taped; New 2x3 battens run horizontal providing
service cavity, fill with Timber Batt (R10); New 5/8” MR-Gypsum Wall Board; New Paint layer; New or
salvaged wood base moldings to match historic conditions. The detail below described the intent.

e Interior insulation overlaps across the underside of the roof slab at underside 8-10’

* Possible exploratory to evaluate as-built condition and materials of exterior wall construction.

* Engage a consultant for guidance on hygrothermal testing of the brick

Exterior Facade Wall Assembly Interior Insulation and Air Vapor Barrier (Products)

e Timber HP, American wood fiber products (local to this region of Maine)
* Air and vapor barrier: Intello Plus or equal

Roof Assembly Retrofit to improve upon heat retention/prevention, and remain water tight.

The cost estimate assumes a whole-roof replacement including improvements to the insulating ability, retaining
heat inside, and seal all penetrations for water and air tightness. Boardman Hall may also be able to host a blue
roof, retaining a specific amount of rainwater on the roof helping to insulate the building. When combined with
light-colored roofing materials, blue roofs can be especially effective at reducing cooling costs. The stored
excess rainwater of blue roofs both evaporate over time or slowly release it into drains, which can relieve
pressure on campus drainage systems. Roof scuppers are anticipated to remain as the backup strategy for relief
of water from the roof surface, although they may be relocated or raised.

32



Roofing Materials (Membrane, Edge)

L]

Replace the current roof drains leading to internal leader piping down.

New weighted R-Value of R-50 built-up roof insulation; 6” thickness of insulation minimum (10" average
thickness). The Roof Insulation is to be green polyisocyanurate, with coverboard and high-albedo membrane
system above all sloped to the roof drains.

New insulation will appear below the roof slab as well; 2” thickness of TimberBoard (R7) insulation is to
extend 10’-0” out at the underside of roof slab from the down-turned beam at the perimeter to mitigate
thermal bridge effects; see building sections below displaying the current conditions and potential new wall
and roof conditions.

Remove and replace roof metal, including flashings, edge metals, roof gutters, and leaders.

Maintain scupper overflow relief.

Flash the new roofing membrane up vertical penthouse walls, onto curbs at doors, and up the parapet to a
minimum of 12", using cove blocking, and continuous retaining bar securement.

* New vertical surface waterproofing barrier is to be compatible, and overlap the continuous roof membrane
and entire parapet beneath the coping cap.

Replace all roof metal, including edge, parapet, and scupper flashing, and provide pre-aged copper, or
similar painted metal to maintain a historic appearance.

Fan Room penthouse exterior cladding, and elevator penthouse restoration is to be determined through
dialogue with the Facilities Office and administration during the design process.

L]

Windows & Doors Replacement to improve upon thermal transmittance (U-Value), and air tightness.

The cost estimate assumes a whole-building window and door replacement to improve insulating ability, which
includes new gaskets, sweeps, and seals to mitigate unintended air penetration into Boardman Hall. By
addressing these large penetrations, the design team intends to significantly increase the air-tightness of the
building as a holistic strategy, with the potential to be informed by goal setting, diagnostic testing, and metrics
on the improvements.

¢ The main building will have a full replacement of the windows: The typical will be a single-hung sash, with
triple-pane, Low-E coating, and argon or other high-performance gas. These windows may also have
aluminum-clad two-sided simulated divided light muntins to match existing historic 12-over-12 pattern.

e Exterior Level 1 (Student Success) Typical full-height window at the will likely be three glass lites tall and a
fixed spandrel panel below starting at 12” above Level 1 sill/curb, and up to counter height at 36" (24”);
middle section is a tall clear active leaf from 36" A.F.F. (60"H) to 96" A.F.F., transom lite from 96" (24”) to
120" A.F.F. at Level 1.

» Exterior Level 1 (Student Success) Glass: Triple-pane tall casement windows, Low-E, high performance, with
tilt-and-turn hopper and swing door opening.

¢ Brand: Oknoplast, Intus or similar european style tilt and turn model by US-based manufacturer dependent
on cost, performance, and carbon impact

¢ Color of frames and mullions: Oil Rubbed Bronze color with oxidized patina wash, 3-coat Kynar liquid paint
finish or equal.

» Exterior Level 1 (Student Success) Glass: Select areas of spandrel glass, interior face ceramic coat (or
insulated shadow box) depending on cost

» Typical full-height window exterior Level 1 Student Success, west side only: Single vertical perforated metal
fin shading device; anchor to mullions at 36” (low) and 96” (high). Match window system Qil Rubbed Bronze
color with oxidized patina wash, 3-coat Kynar liquid paint finish.
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* Level 1 Entrance Vestibules (North and West) have a minimum of 10’-0” walking depth, with a stainless
steel recessed scrape-and-dry walk-off grille. Each vestibule There will be surveillance cameras and
intercom at the vestibule, as well as ADA push-button and FOB after-hours access.

* Level 1 Entrance Doors are an air-lock vestibule; Oldcastle custom “glass box” solution; See attached shop
drawings from Hudson Exchange project as basis of design. Doors and hardware are CRL-Blumcraft® Oil
Rubbed Bronze 1301 Entry Door 3/4" Glass w/Overhead Closer - Entry with Panic; 12” Oil Rubbed Bronze
Double-sided Toe-kick , sweeps and gaskets to seal.

e Level 1 Entrance Doors have magnetic pad lock-and-release and Fob access from exterior and vestibule. An
ADA automatic door opener: recessed pivot by Tormaxx (heavy duty for high winds) or similar, with push
button actuators on pedestal at both sides of both sets of doors (exterior, vestibule, interior) so that air lock
functions without both doors open at same time.

* Interior Glass Coatings / Sandblast or Acid-etch areas, 2/3 of total height and full-width including glass
doors, at all conference rooms and classrooms

 Float glass is to have options of semi-reflective coatings to resist solar heat gains (Colors)

* Replacement of Laboratory overhead coiling doors (Basement Level, east side) with new insulated and
gasketed doors of a similar type is expected.

Projected Bay at Level 1 - Quiet Study along the south facade:

* Triple-pane, Low-E, butt-style structurally glazed, curtainwall system.

* Basis-of-design product: 2500 UT UNITWALL® SYSTEM

* Metal panel cladding at bay parapet, bay roof aligns with Floor Level 3

* Insulated green roof with internal drainage, bay roof aligns with Floor Level 3
* Metal panel cladding at sill and insulated underside, Floor Level 1 and below.

SUMMARY

The existing architectural systems of Boardman Hall, its more recent addition and the Edwards wing
will need careful and detailed consideration for several technical challenges to modernizing the
building. The need for high performance building envelopes to support low carbon requirements
together with creating comfortable interiors that support health and wellness must be balanced with
modifications to the thermal and moisture regimen of the envelope so that the integrity of existing

masonry is not compromized.

The historic fabric of Boardman Hall must be carefuly maintained and enhanced to support the

updated image of MCEC and its role in aiding Student Success.
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Building System Narratives
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Cost Estimate
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