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Art and Architecture Building A. Alfred Taubman Wing Project

B - < R

Project Description

The wing will consist of 37,000 gross square feet and include new studio space, faculty offices, a new
classroom, student support spaces and multipurpose space for the presentation of academic projects and for
events. Approximately 11,000 gross square feet of space will be renovated in the existing building, expanding
studio space on the third floor and locating faculty offices adjacent to the studio space, along with updating
finishes in select areas.

Energy Efficiency Measures

e The building’s design and systems will include a number of energy efficient features that will allow for
an estimated 37% energy savings compared with an energy code compliant building as defined in
ASHRAE 90.1-2007 Appendix G

e High performance glazing and increased insulation values in exterior wall assemblies for improved
thermal performance

e Task lighting, energy efficient light fixtures, and the integration of natural daylight to reduce the
building’s electrical load

e Overall lighting power density designed to be 30% less than maximum allowable level mandated by
ASHRAE standard 90.1-2007

e Occupancy sensors throughout the addition to turn off lights and HVAC when spaces are un-occupied

e Photo sensing to dim lighting in areas where ambient lighting is provided through skylights

o Displacement Ventilation to provide ventilation air to the occupant breathing zone more efficiently than
typical HVAC systems

Other Sustainability Features

e The project is registered under the LEED green building rating system with the certification goal of
LEED Silver. This project will use the LEED for New Construction v2009 rating system.

e Project site located near public and UM bus routes to encourage use of public transit

o Close proximity to basic services such as banks, theaters and restaurants to encourage building
occupants to walk instead of drive

e Landscaping consists of native and adaptive plantings and does not require permanent irrigation

o Designed to reduce water consumption by 40% beyond Michigan Plumbing Code; savings obtained
through the use of low flow bathroom fixtures

e Construction waste to be diverted from landfills when possible

e Low-VOC adhesives and sealants, paints and coatings, flooring systems, and composite wood and
agrifiber products

e Materials and products used to be extracted and manufactured within 500 miles of the project site
when possible

e Materials used to contain recycled content when possible

e« Wood-based building products to be certified by the Forest Stewardship Council (FSC)
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Art and Architecture Building A. Alfred Taubman Wing Project

Project Data Status as of March 2016
* Budget: $28.5 M * Project Status: Construction
* Schedule: Completion Scheduled for Fall 2017 + Design Complete: 100%
» Square Feet: 10,600 gross sq. ft. renovation +  Construction Complete: 7%

37,158 gross sq. ft. addition
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Biological Science Building

W

Project Description

A new Biological Science Building of approximately 300,000 gross square feet with a connection to the Life
Sciences Institute (LSI) Building to increase the utilization of its dock and vivarium functions. A small
renovation to LSI will also be necessary for vivarium and related support activities. The new building will house
research laboratories, associated support functions, offices, classrooms, vivarium services, and four
museums - Anthropology, Natural History, Paleontology and Zoology museums. The laboratories will be
constructed in an open plan to allow for much greater collaboration than what can be achieved in the existing
buildings, increased flexibility, space utilization and better management. The proposed site of the BSB is
adjacent to LS| where both North Hall and the Museums Annex currently exist.

Energy Efficiency Measures

e The building’s design and systems include a number of energy efficient features that will allow for an
estimated 30% energy savings compared with an energy code compliant building as defined in
ASHRAE 90.1-2007 Appendix G

o Exterior envelope rain screen wall system to minimize air leakage even under the negative
pressurization required for laboratories

e Frit and high performance coatings on the glazing reduce solar heat gain

e Chilled beams for conditioning spaces

e Preheated outside air with process cooling water to provide precondition makeup air

e Return air from offices and classrooms utilized as makeup air to laboratories

e Conditioned open lab air used to help cool lab equipment spaces

e Energy recovery at fume hoods

o Chillers and heaters to utilize heat recovery to efficiently provide simultaneous heating and cooling

e Occupancy sensors to turn off lights when spaces are un-occupied

Other Sustainability Features

e This project is registered under the LEED® green building certification program with the certification
goal of LEED Silver. This project will use the LEED for New Construction v2009 rating system.

e Project site located near public and UM bus routes to encourage use of public transit

e Close proximity to basic services such as banks, theaters and restaurants to encourage building
occupants to walk instead of drive

e Stormwater management design to reduce post development site runoff by 41% for the two-year, 24
-hour design storm

e Centrally controlled irrigation management system to ensure proper watering through monitoring of
flow rates and weather

e Designed to reduce water consumption by a minimum of 20% beyond Michigan Plumbing Code;
savings obtained through the use of low flow bathroom fixtures

e Construction waste to be diverted from landfills when possible

e Low-VOC adhesives and sealants, paints and coatings, flooring systems, and composite wood and
agrifiber products

e Materials and products used to be extracted and manufactured within 500 miles of the project site
when possible

e Materials used to contain recycled content when possible
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Biological Science Building

Project Data Status as of March 2016
« Budget: $261 M * Project Status: Construction
* Schedule: Completion Scheduled for Summer 2018 + Design Complete: 100%
» Square Feet: 300,000 gross sq. ft. + Construction Complete: 20%
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Dearborn Science Building and Computer Information Science Building Renovation

Project Description

The project will create updated laboratory and classroom space for the Department of Natural Sciences within
the Science Building. In order to accomplish this, approximately 20,000 gross square feet will be added to the
building to create state-of-the-art laboratory spaces, a new elevator, loading dock core, and mechanical
penthouse. The exterior walls will be extended and constructed in an energy-efficient manner to allow the
entire building project to exceed standard energy performance by more than 30 percent. In addition, the
project proposes a complete renovation of the existing building (approximately 80,000 gross square feet) for
laboratories and classrooms. The project will also upgrade infrastructure that is shared with the adjacent
Computer Science Building. Although there will be a temporary loss of some adjacent parking spaces during
construction, there will be no permanent impact on parking from this project.

Energy Efficiency Measures

e The building’s design and systems include a number of energy efficient features that will allow for an
estimated 40% energy savings compared with an energy code compliant building as defined in
ASHRAE 90.1-2007 Appendix G

e Increased insulation in foundation walls, exterior walls and roof assemblies

e High-performance glazing for increased thermal performance

e External shading devices to limit heat gain

e Increase thermostat ‘deadband’ to limit equipment cycling

e Magnetic chillers reduces maintenance and improves efficiency

o Energy recovery system captures and re-uses energy and humidity that would be lost to the
atmosphere

e Variable drives on equipment allows for equipment to conserve energy when demand is low

e Heat pumps use recovered heat from chillers to supplement space heating requirements

e Long life, energy efficient LED light fixtures

e Occupancy sensors to turn off lights when spaces are un-occupied

e Increased inspections during construction to identify deficiencies in the building envelope

Other Sustainability Features
o Utilization of the existing building structure
e Expansion situated on previously developed site
e Project site located near public and UM bus routes to encourage use of public transit
o No new parking provided on site to encourage use of alternative transportation
o Bike racks provided on site to encourage use of alternative transportation
e Landscaping is designed to have only native & adaptive plants and minimal irrigation
e Plumbing fixtures in the building to be low-flow fixtures and dual flush toilets
e Chemical free cooling tower water treatment
e HVAC condensate used for cooling tower make-up
e Regional materials used wherever possible
e The use of low-VOC paints, flooring, adhesives and sealants
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Dearborn Science Building and Computer Information Science Building Renovation

Project Data Status as of March 2016
* Budget: $51 M * Project Status: Construction
* Schedule: Completion Scheduled for Summer 2016 + Design Complete: 100%
» Square Feet: 80,000 gross sq. ft. renovation +  Construction Complete: 82%

20,000 gross sq. ft. addition
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Eda U. Gerstacker Grove

Project Description

The North Campus central open lawn area serves as the outdoor civic space for the North Campus
community and visitors. Covering approximately four acres, the Eda U. Gerstacker Grove project will greatly
improve the quality of this outdoor space, creating more vitality and activity within the North Campus core, and
providing more opportunities for interaction. Some of the new program improvements include creating a new
central plaza that can serve as an informal amphitheater, new walkways, integrated seating throughout,
additional trees, improved lighting, and electric and water infrastructure to support outdoor activities, events,
and displays.

Energy Efficiency Measures
e Use of LED lighting
e Luminaires have been designed to achieve required light levels and eliminate light trespass

Other Sustainability Features

e Increase variety of native trees and plants to improve biodiversity and reduce irrigation requirements

e Drought tolerant no-mow grass species on the landforms

e Infiltration gardens designed to reduce surface runoff by capturing and holding stormwater so that it
infiltrates into the soil

e  Swirl concentrator chambers designed to treat runoff and ensure the removal of 80 % Total
Suspended Solids

o Site storm water that does not infiltrate into the gardens, flows to an underground detention and
infiltration open bottom chamber system with an outlet control structure

o Total site infiltrating runoff volume exceeds the UM NPDES post construction storm water
management requirements

e The scoring pattern for the concrete paving designed to minimize cracking and ensure durability and
longevity of the surface

e Transportation of earthen materials to be reduced by balancing cut and fill quantities of site grading
whenever possible

e Reuse of excavated material to fill proposed landforms

e Pre-cast concrete benches and curbs contain recycled glass

¢ Regional materials to be used whenever possible
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Eda U. Gerstacker Grove

Project Data Status as of March 2016
* Budget: $6.9 M * Project Status: Construction
* Schedule: Completion Scheduled for Summer 2016 + Design Complete: 100%
* Square Feet: N/A +  Construction Complete: 65%
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George Granger Brown Memorial Laboratories Renovation

Project Description

The approximately 220,000-gross-square-foot George Granger Brown Memorial Laboratories building was
constructed in 1958 and houses the chemical, civil, materials sciences, and mechanical engineering
departments. The project will upgrade the entire building's fire detection, alarm and emergency power
systems. Throughout the majority of the building, there will be a deep infrastructural renewal updating heating,
ventilation, air conditioning, electrical, plumbing, roof, windows, and interior finishes. The renovation will also
create approximately 25,000 square feet of state-of-the-art academic and instructional spaces.

Energy Efficiency Measures

e The building’s design and systems include a number of energy efficient features that allow for an
estimated 38% energy savings compared with an energy code compliant building as defined in
ASHRAE 90.1-2007 Appendix G

e High-performance glazing systems for increased thermal performance

e Increased insulation in roof assemblies

o High efficiency HVAC system

e Lab exhaust recovery with water-to-water Runaround System

e Pre-heat outside air make-up to labs with North Campus Chilled Water Loop

e Increased thermostat “dead band” for Offices and Classrooms (5° to 7°)

e Occupancy sensors to turn off HYAC when spaces are un-occupied

e Reduced overall lighting power density

o Energy efficient light fixtures

e Occupancy sensors to turn off lights when spaces are un-occupied

Other Sustainability Features

e Maintain 95% of the existing structural walls, floors and roof

e Project site located near public and UM bus routes to encourage use of public transit

e Close proximity to basic services such as banks, theaters and restaurants to encourage building
occupants to walk instead of drive

e Reduced water consumption through the use of dual flush water closets, low flow urinals and reduced
flow sinks

e Re-use of furniture and equipment in several areas

e Construction waste to be diverted from landfills when possible

e Wood used on project to be FSC certified

¢ Low-VOC adhesives, sealants, paints, flooring, and composite materials

Project Data Status as of March 2016
« Budget: $47 M * Project Status: Construction
* Schedule: Completion Scheduled for Summer 2016 + Design Complete: 100%
* Square Feet: 220,000 gross sq. ft. renovation + Construction Complete: 85%
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Intramural Sports Building Renovation

Project Description

Improvements to the Intramural Sports Building that will update infrastructure and address contemporary
programmatic needs for fitness and recreational spaces. The project will reconfigure existing space within the
building to provide larger areas for cardio and weight training; new group exercise rooms; improved
racquetball courts, locker rooms, and staff offices; and spaces for social interaction. Infrastructure upgrades
will include accessibility improvements, plumbing and wired and wireless networking upgrades, exterior
window replacement, masonry repairs, lighting improvements, and gymnasium floor replacement.

Energy Efficiency Measures

e The building’s design and systems include a number of energy efficient features that will allow for an
estimated 30% energy savings compared with an energy code compliant building as defined in
ASHRAE 90.1-2007 Appendix G

e High-performance glazing systems for increased thermal performance

o Enthalpy Wheel allowing return air to condition outside air to reduce heating/cooling load in the air
handling unit

e« HVAC controls designed to prevent simultaneous heating and cooling; controls temperature using
occupancy sensors

e Increase thermostat “deadband” to limit equipment cycling

e Variable air volume HVAC systems, including Laundry and Maintenance Shop

e Ventilation of mechanical room with relief air AHU-1

o High efficiency chiller

e Energy Efficient Lighting including new gymnasium lighting and LED lighting

e Occupancy sensors to turn off lights when spaces are unoccupied

Other Sustainability Features

e City-owned on-site Bike Share rack on site to promote alternative transportation

o Close proximity to basic services such as banks, theaters and restaurants to encourage building
occupants to walk instead of drive

e Project site located near public and UM bus routes to encourage use of public transit

e Use of native and adaptive plantings that do not require irrigation

e Stormwater drain lines to be repaired and rerouted to improve stormwater management

e A 20% water consumption savings beyond Michigan Plumbing Code is anticipated; savings will be
obtained through use of dual flush water closets, 1/8 gallon flush urinals, and automatic sensor
operated faucets

e Building Reuse of approximately 75% of the existing walls, floors, and roof

e Construction waste to be diverted from landfills when possible

e Low-VOC paints, adhesives and sealants

e Graphics to provide an educational tour of the building's sustainable features
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Intramural Sports Building Renovation

Project Data Status as of March 2016
*  Budget: $21.4 M * Project Status: Construction
* Schedule: Completion Scheduled for Fall 2016 + Design Complete: 100%
* Square Feet: 106,000 gross sq. ft. renovation + Construction Complete: 35%
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Last Updated: =~ 03/22/2016 Project Number: P00007757



Architecture, Engineering and Construction Active Projects Biannual Sustainability Report

Medical Science Research Building Il Chiller Replacement and Chilled Water
Interconnection to Medical Sciences Research Building llI

Project Description

This project will replace three of the four steam absorption chillers with three electric centrifugal chillers,
retaining the most reliable steam absorption chiller to provide backup capacity. The project will also replace
the cooling towers, located on the roof of Medical Science Unit Il, with new cooling towers. The project will
also interconnect the chiller plant at MSRB Il with the chiller plant at MSRB llI, creating a regional chiller
system that will result in energy savings, reduced operational and maintenance costs, and increased
redundancy and reliability. In addition, the project will provide a new substation in the Animal Research Facility
to serve the new electric load, and the obsolete substation that serves MSRB | will be removed.

Energy Efficiency Measures
o Installation of energy efficient electric centrifugal chillers to replace absorption chillers.

Project Data Status as of March 2016
* Budget: $14 M * Project Status: Construction
» Schedule: Completion Scheduled for Summer 2016 * Design Complete: 100%
* Square Feet: N/A *  Construction Complete: 75%
Print Date: 03/30/2016 Production\Reports\Project\Sustainability.rpt Page 12 of 114

Last Updated: ~ 03/11/2016 Project Number: P00008780



Architecture, Engineering and Construction Active Projects Biannual Sustainability Report

Nuclear Engineering Laboratory Renovation

Project Description

The project will increase space utilization by creating additional usable floor space within the structure and
existing penthouse, resulting in an additional 20 percent increase in the total building square footage to
20,500 gross square feet in this four-story building. This will accommodate the expansion needs of the
Department of Nuclear Engineering and Radiological Sciences (NERS) in the College of Engineering. The
NERS department has consistently maintained top rankings of graduate nuclear engineering programs and is
growing in faculty, students, and research. This project includes a comprehensive renovation of the building,
and new space for flexible research laboratories, testing areas, offices, support spaces, and mechanical
equipment.

Energy Efficiency Measures

e Reduce energy usage of the primary air handling system below ASHRAE 90.1-2007 standard levels

e High-performance glazing systems to increase thermal performance

e Primary HVAC system consisting of a 100% OA (outside air) central air handling unit to provide
ventilation to each space, with an enthalpy energy recovery wheel design to recover energy from the
building exhaust

¢ Individual space fan coil units to provide space cooling, which decouples the space cooling load on a
room level, resulting in increased energy efficiency

e Variable frequency drives (VFDs) for mechanical equipment

e Unoccupied ventilation setback modes to reduce ventilation load

e LED lighting fixtures used to reduce the lighting power density

e Task lighting installed at counters and laboratory casework

e Occupancy sensor lighting controls for automatic shutoff when rooms are un-occupied

e Premium efficiency distribution transformers

Other Sustainability Features
o Adaptive reuse of an existing building
¢ A 20% water consumption savings beyond Michigan Plumbing Code is anticipated; savings will be
obtained through the use of low flow bathroom fixtures
e Zoned HVAC control systems provided to improve occupant comfort
e Low VOC paint systems
e Low VOC linoleum and resilient flooring and carpet adhesives
e Rubber tile containing 30% recycled product
e Solid surface counter top containing 83% recycled glass content
e FSC certified wood veneer
e Acoustical ceiling tile is containing 81% recycled content
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Nuclear Engineering Laboratory Renovation
e Carpetis 100% recyclable after its life cycle and contains up to 44-67% recycled content
¢ Motorized window shades provided to control natural daylight
e Bi-level switching installed to provide light level flexibility
e Surface raceways installed to provide flexible power and data for laboratories
e Ceiling service panels installed to provide flexible power and data for laboratories

Project Data Status as of March 2016
« Budget: $12 M * Project Status: Construction
» Schedule: Completion Scheduled for Spring 2017 + Design Complete: 100%
* Square Feet: 20,500 gross sq. ft. renovation +  Construction Complete: 19%

240 gross sq. ft. addition
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Richard L. Postma Family Clubhouse

Project Description

Originally constructed in 1950, the clubhouse at the University of Michigan Golf Course is now outdated and
no longer meets the university’s needs. The replacement facility will be approximately 23,000 gross square
feet located on the same site as the existing building and will optimize operational functions, increase energy
efficiency, and include modern spacious banquet facilities for the use of the entire university community. Site
work will include grade changes, adjustments to golf course holes one and ten, repair of the concrete creek
lining, new structure for the west side crossing of the creek, and relocated parking.

Energy Efficiency Measures

e Building envelope designed to be 4% more efficient than required by ASHRAE 90.1-2007

e High performance curtain wall window assemblies increase thermal performance of the building
envelope

e In-floor radiant heating maintains building temperatures during unoccupied periods without operation
of packaged rooftop units

o High-efficiency condensing boilers with turndown ratios of 5:1

e Energy efficient LED lighting

e Occupancy sensors turn of lights when spaces are unoccupied.

e Commercial dishwashing units recirculate exhaust air to eliminate exhaust fan operation and
conditioning of make-up air

e Variable speed compressors allow for peak efficiency in low load conditions and avoid short cycling of
equipment

Other Sustainability Features
e Built on a previously developed site to reduce impact on environment
e Project site located near public and U-M bus routes to encourage use of public transit
e Impervious surface area reduction to reduce stormwater runoff
e A 20% water consumption savings beyond Michigan Plumbing Code is anticipated through the use of
low flow plumbing fixtures
o Bottle refill station provided on electric water cooler to promote use of reusable water bottles
e Sorting and recycling of demolition and construction waste where possible
e Use of low-VOC flooring, adhesives and sealants where possible
. Use of recycled and regional materials where possible

Project Data Status as of March 2016
+ Budget: $15 M » Project Status: Construction
» Schedule: Completion Scheduled for Spring 2017 + Design Complete: 100%
* Square Feet: 23,000 gross sq. ft. + Construction Complete: 10%
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Stephen M. Ross Athletic Campus Athletics South Competition and Performance Project

Project Description

This project will construct approximately 280,000 gross square feet of space to become the future home for
men’s and women’s track and field, cross country, lacrosse, and women’s rowing. The project will include an
indoor and outdoor track competition venue for 2,000 and 500 spectators respectively. In addition, a lacrosse
stadium will be built on the site that will accommodate 2,000 spectators. A consolidated performance team
center is more cost-effective to provide specialized team spaces and shared resources for strength and
conditioning, athletic medicine, a performance lab, meeting space, and locker rooms. When completed, the
development will allow hosting of home, regional, and national competitions, and use by students participating
in recreational sports.

Energy Efficiency Measures
Sports Performance, Indoor Track, and Lacrosse Buildings:
e The building design and systems include a number of energy efficient features that will allow for an
estimated 30% energy savings compared with an energy code compliant building as defined in
ASHRAE 90.1-2007 Appendix G

e High performance glazing assemblies for increased thermal performance

e Increased insulation values in roof assemblies for improved thermal performance
e Increased insulation values in wall assemblies for improved thermal performance
e« Demand control ventilation to control ventilation air brought into the building

o Energy efficient hot water heating boilers

e  Chiller with heat recovery

e Variable speed drives on the cooling tower fans

o Destratification fans in large spaces

o Enthalpy economizer in lieu of dry bulb economizer

e Exhaust air recovery device with highest efficiency

e Increase the thermostat dead band

o Energy efficient lighting

e Reduction in lighting power density

Other Sustainability Features
Sports Performance, Indoor Track, and Lacrosse Buildings:
e The project will be registered under the LEED green building rating system with the certification goal of
LEED Silver. This project will use the LEED for New Construction v2009 rating system.
¢ A 30% water consumption savings beyond Michigan Plumbing Code is anticipated; savings will be
obtained through the use of low flow bathroom fixtures
e Construction waste to be diverted from landfills when possible
e Use of regional materials when possible
e Use of recycled materials when possible
e Low-VOC paints, flooring, adhesives and sealants
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Stephen M. Ross Athletic Campus Athletics South Competition and Performance Project

Project Data Status as of March 2016
* Budget: $168 M * Project Status: Construction
* Schedule: Completion Scheduled for Winter 2018 + Design Complete: 96%
» Square Feet: 280,000 gross sq. ft. +  Construction Complete: 8%
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Stephen M. Ross School of Business Kresge Business Administration Library Renovation,
Computer and Executive Education Building Demolition, Jeff T. Blau Hall, and Exterior
Cladding Project

Project Description

This project includes a comprehensive renovation of the Kresge Business Administration Library, demolition of
the Computer and Executive Education Building, construction of a new academic building, and the addition of
exterior building finishes (or cladding) to Sam Wyly Hall, the Business Administration Executive Dormitory,
and the Hill Street Parking Structure to create a unified look for the entire Ross School complex of buildings.

In total, this project represents approximately 75,000 gross square feet of building renovation and 104,000
gross square feet of new building construction. The project will add classrooms, study space, and faculty and
research offices, and enhance non-academic operations to improve the student experience, including student
life, financial aid, admissions, and onsite recruiting for careers. The new building design will strive to create a
welcoming and unified exterior aesthetic along with well-functioning internal connections within the complex.

Energy Efficiency Measures

e The building’s design and systems include a number of energy efficient features that will allow for an
estimated 30% energy savings compared with an energy code compliant building as defined in
ASHRAE 90.1-2007 Appendix G.

e High performance glazing and exterior wall assemblies for improved thermal performance

e Chilled beams in the Kresge building

e High efficiency chiller with optimized part load to improve performance

e Air systems with improved design for part load and low load operation to track occupancy

e Air handing units that will only cool to the minimum temperature needed to satisfy the space heat and
dehumidification loads, reducing the zone reheat

o Task lighting, efficient light fixtures, and the integration of natural daylight to help reduce the building’s
electrical load

e Occupancy sensors to turn off lights when spaces are unoccupied

Other Sustainable Features
e This project will be registered under the LEED green building rating system with the certification goal
of LEED Silver. This project will use the LEED for New Construction v2009 rating system.
e Project site located near public and U-M bus routes to encourage use of public transit

¢ A 20% water consumption savings beyond Michigan Plumbing Code is anticipated; savings will be
obtained through the use of low flow bathroom fixtures

e Centrally controlled irrigation management system to ensure proper watering through monitoring of
flow rates and weather

e Construction waste to be diverted from landfills when possible

¢ Recycled materials used when possible

e Regional materials used when possible

e Low-VOC flooring, adhesives, and sealants
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