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EXECUTIVE SUMMARY

The University of Massachusetts Medical School’s main campus in Worcester,
Massachusetts occupies 52.5 acres bounded east to west by Lake Avenue and
Plantation Road and north to south by North Road and Belmont Road/Route 9. While
the School has research and education programs at several off-campus locations,
including the Massachusetts Biotechnology Park and Worcester State Hospital
campus directly across Plantation Road, the focus of this planning study is limited to
the main campus boundaries.

TK&A conducted the campus planning studies concurrently with the programming
phase. As program projections evolved through the visioning sessions and education
programming workshops, site development options were evaluated in tandem.
Feedback from UMMS Steering Committee meetings, a DCAM Global Review
meeting and interim consultant working sessions with DCAM and UMMS
representatives, was incorporated mto each option.

Planning Objectives
Guiding the campus planning process were the following institutional goals:
+ Establish Optimum Holding Capacity
s Identify Infrastructure Demands
* Enhance Collaborative Community
» Transform Image to Academic Campus
+ Create Flexible Phasing Strategy
* Increase Nursing and PhD Programs

Additionally, the master plan is intended to create a long-range vision that embraces:

- Sustainable design principles: The master plan should incorporate siting and
building design concepts which incorporate the philosophical precepts of green
design, including the use of passive energy saving elements. Incorporated into this
should be planning for how deferred maintenance can be accomplished in such a
manner as to enhance the green aspects of building repair and renovation. Use the
LEED program as a guide to determine efficiency of proposed green design.

+ Accessibility: UMMS’s ADA transition plan is ongoing and outside of the scope
of the study, however this study encourages future site development that
recogmzes the challenges of the topography, minimizes the need for ramps and
lifts and breaks up long walking distances with benches and resting places.

» Off Campus Synergies: while the programming study recommends
consolidating a number of education and research activities to the main campus,
some programs are likely to remain off campus in the near to long-term. It is the
intent of this plan to enhance interaction among these locations and programs
(such as Commonwealth Medicine), while not precluding the potential for a
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“west campus” expansion across Plantation Road or the acquisition of
contiguous parcels along the Route 9 frontage between Lake Avenue and
Plantation Road.

+ Student Housing Need: As the master plan progressed, the administration
recognized an emerging trend at peer institutions to provide graduate student
housing and rising rental costs in the Worcester area. It is believed that not
offering housing is becoming a competitive disadvantage especially when
recruiting students from abroad. Potential locations, on campus and off campus,
were discussed including the southeast quadrant of the campus with a lake
orientation, the State Hospital campus to the east on the hill and other off
campus locations in close proximity. It was agreed that further determination of
need and a site selection process are required.

Phasing Objectives

Recognizing the rapidly evolving nature of life sciences and healthcare, the campus
plan and phasing strategy is designed to be flexible. The tripartite mission of today’s
academic medical center is merging into a single mission with blurring boundaries as
translational medicine, clinical research and curriculum reform bring the realms of
healthcare, research and education closer together in day-to-day practice.

As the Umversity looks forward to growing all aspects of this interrelated enterprise,
a flexible phasing scenario was developed that is capable of accommodating equally
well both today’s priorities and tomorrow’s. See Section V for detailed phasing plan.

Recommendations

The following pages illustrate the site analysis and campus plan concept options that
informed the {inal proposed campus plan. The intent of the proposed plan is further
elaborated with a landscape plan, design guidelines and engineering reports.

Key recommendations resulting from this study include:

» Land Acquisitions To accommodate the proposed programs, land acquisition
would be required along the Route 9 frontage. Inclusion of these three
outparcels within the main campus boundaries would relieve the need for
extensive below-grade parking structures, allow space for the hospital’s
maximum foreseen growth potential and provide a mixed-use cluster on the
southern quadrants to accommodate Commonwealth Medicine, student housing,
joint biotech ventures, retail, campus amenities or other unforeseen programs on
campus.

Infrastructure Loop A second power plant location in combination with the
completion of the buried infrastructure loop is recommended to relieve the risks
associated with a single-point power and steam supply to critical campus
functions.

Uhiversity of Massachusetts Medical Stool
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» Pedestrian Lawn To achieve the desired academic campus image and promote a
collaborative culture, it is recommended that the existing quadrangle be
developed into separate pedestrian and vehicular zones. With the acquisition of
the Department of Youth Services parcel, this central quadrangle could be
extended south to Route 9 to establish a visible identity to the campus with the
proposed retention pond as a landmark feature.

Uddversity of Massacthisstts Medical Sdool
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SITE ANALYSIS

Issues studied in the site analysis are shown in Figures 1 to 15 and included the
following:

» Campus Boundaries showing Existing Property Lines (Figure I1.1)

+ Site Topography imcluding Hillside Slopes and Site Platforms (Figures 11.2 and I1.3)

» Regional Edges (Figure 11.4)

» Campus Edges and Conditions showing an interpretive diagram of the existing

campus environment (Figure I1.5)

* General Campus Wide Use Diagram (Figure 11.6)

+ Automobile Traffic Nodes (Figure I1.7)

+ Existing Parking and Loading Dock Locations (Figure I1.8)

* Building Front Doors and Important Destination Points (Figure I1.9)

« Inside Spaces (Figure 11.10)

» Qutside Spaces (Figure I1.11)

« Campus Utilities (Figure 11.12)

* Defining Campus Spaces - Showing Important Edges and Entries (Figure I1.13)

Additional diagrams showing proposed design intent were provided at this time. They
are shown in Figure 16. These include the following:

+ Ideal Campus Edges, Defining Spaces

*» Proposed Campus and Building Entry Locations

niversity of Massachieetts Medical Strol
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CAMPUS PLAN CONCEPT AND
CAPACITY STUDIES

Campus Concept Options
Three Campus Concept Plans were developed. The intent of these studies was to
explore ways of organizing the overall campus design.
* The “Campus Quad” (Figure III.1)
Created a large single campus quadrangle open at one end to Belmont Street and
for pedestrian use only. Access to the campus is through South Road.
» The “Auto Court” (Figure I11.2)
Allowed automobile traffic to come into the center of the site through a formal
campus entry off Belmont Street.
* “A Green Buffer Along Route 9” (Figure I11.3)
This concept diagram showed a smaller, central pedestrian quad adjacent to
South Road with the creation of a wide green buffer zone along the full length
of the campus edge facing Route 9.

Campus Concept and Capacity Studies

Each of the above three concepts was then explored further. The purpose of these
studies was to explore the holding capacity of the campus along with the structured
parking to support the program expansion. Phasing options were also explored.
Figures II1.4 to I11.12 analyze general campus capacities.

The three capacity option studies surnmarize the potential use distribution and
optimum density of each of the three major campus concepts. Figures 1I1.13 to IIL.15
show three capacity options associated with the campus concept options.

A third series of campus capacity studies was developed showing high, medium and
low building density or consolidation. Each is shown in Figures 111.16 to T11.22.

Preferred Campus Concept - Campus Quads and Green Buffer
A composite Concept Plan was agreed to, called “Campus Quads and Green Buffer.”
+ “Campus Quads and Green Buffer” (Figure 111.23)
This plan calls for the establishment of a central quad that is accessible to
automobiles but is largely dedicated to pedestrian use only. Autos may use that
area of the quad that is immediately north of South Roead to access the university
hospital, the north campus quad and Lazare Building.

The Campus Plan developed further to include the establishment of smaller campus
quads around the central common with a mix of above- and below-grade parking.

Uriversity of Massachisstts Medical Sdrol
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PROPOSED CAMPUS PLAN

The master plan of the University of Massachusetts Medical School design intends to
achieve the following.
» A unified identity for the academic medical center campus
+ A compelling campus image and identity from Route 9
» Clear points of campus entry - off Lake Avenue and Plantation Street
+ A strong campus center, accessible to all
* A unified, humanly-scaled collection of campus spaces that accommodates the
futare growth needs of the institution
» Adequate structured parking that is easily accessible to the different needs of the
campus
* Intuitive wayf{inding
» A clear “Front Door” to each important component of the campus
= A number of interlocking pedestrian-friendly environments of varying scales
» Creation of a “there” there

The following pages show the proposed master plan in its final phase, fully built out.
Plan, axon and computer-generated perspective views are provided.

o
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CAMPUS PHASING PLAN

Phase One
Entails a planning horizon of approximately 5-10 years. The most pressing needs for
the near term were identified as:
« Build 120,000-140,000 GSF Advanced Clinical Education and Practice Center
(ACE&PC)
« Traffic Mitigation Along Lake Avenue
Acquire Army Reserve Property
Road Reconstruction
* Build Ambulatory, Bed Tower and D&T Center
Acquire Mass Highway Property
Build Additional Power Plant at South End of Campus
Build Additional Parking Structure 1
Build Additional Parking Structure 2
Build Ambulatory Buildings
Demolish Benedict Building
Build Bed Tower and D&T Center
» Build Academic/Research Capacity
Demolish East Section of West Garage
Build Academic/Research Building

Phase Two
Entails a planning horizon of approximately 10-15 years. Likely needs at this stage
were identified as:
* Build Second Bed Tower (150 Beds)
Acquire Department of Youth Services Property
Build Retention Pond
Build Hospital Structure with Helipad
Build Second Bed Tower
» Build Academic/Research Building
Build Parking Structure at Northwest Corner of Campus
Build Academic/Research Building
* Build Academic/Research Building

Phase Three
Entails a planning horizon beyond 15 years.
» Mixed Use and ACE&PC

Note: Unassigned research space in the Aaron Lazare Medical Research Building provides flexibility to
convert wet lab space in the original education building to dry research as part of Phase [ or 2 as
necessary.
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PROGRAM

GOALS

The Landscape Master Plan for the University of Massachu-
setts Medical School (UMMS) aims to envision site devel-
opment complementary to the projected building program,
while embodying the Institution’s dual missions of health and
education.

OBJECTIVES
The Landscape Master Plan’s three objectives are:

+  To develop open space and landscape concepts
applicable o UMMS and iis campus;

+  To prepare planning and design guidelines for
campus elements; and

+ o prepare anillustrative Landscape Master Flan
drawing, which applies the following concepts
and guidelines to the specific site and projected
building program.

PLANNING & DESIGN CONCEPTS

SUSTAINABILITY CONCEPTS

Physical open space and landscape concepis embodied in
the UMMS Landscape Master Plan aim to maximize sus-
tainability. Among them are:

Non-structural stormwater management. Anon-structural
approach to stormwater management gives precedence to
retention and detention strategies over reliance on subsur-
face utilities. This concept s realized in the proposed reten-
tion pond in the south ceniral portion of campus and other
detention areas proposed by the Project Civil Engineers. It
is also seen in resirained use of curbing and a preference
for porous surfaces.

Water efficiency. The inclusion of Nafive and drought-tol-
erant plantings, rooftop gardens, rainwater gardens, and
gray water usage in the design of the campus landscape will
promote water efficiency.

Heat Reduction. The Landscape Master Plan drawing

llustrates fwo concepts for heat reduciion. Planting tree-
lined roadways and campus edges is one. The other is the

UMMS Landscape Master Plan

development of green roofs for an athletic field atop the
parking structure in the southwest corner and for a thera-
peutic garden atop the hospital expansion.

Plant Suitabiiity. Specifying native plants is always appro-
priate, as they have proven to be suitable in a given area.
The UMMS Landscape Master Plan takes this approach
ancther step by proposing plant communities in accord
with regional landscape types: pond, wetland, meadow and
wocdland. Campus lawns — those iconic, yel labor-intensive
introductions - are Emited to “The Green,” fo areas within
discrete high profile quadrangles and io sidewalk planting
strips.

Material Selection. Careful selection in favor of renew-
able, recycled andfor localiregional construction materials is
another way to promote sustainability.

Transportation Alternatives. Reliance on the private
automobile, and all its attendant consequences, is here
to stay for the foreseeable future. While accommodating
such reliance, the UMMS Landscape Master Plan also pro-
motes altemnative modes of transport such as walking and
jogging, bicycling and bus-riding. Comfortable and conve-
nient sidewalks and walkways are proposed throughout
the campus. A 12-foot wide campus frail serves hicyclists,
‘power walkers” and joggers. Convenient bus stops,
shelters and walkway linkages are proposed at the cenler of

campus and along Belmont Street.

FUNCTIONAL CONCEPTS

Functional concepts encompass a wide range of concerns
for campus identily, visitor orientation, safety, user-friendli-
ness and amenity.

Multi-Usage. Multi-usage is perhaps the most signifi-
cant functional concept because many of the ideas and
sirategies presenied here fulfil several functions. For
example, the campus irail is intended io serve walkers,
joggers, bicyclists and small service vehicies. The pave-
ment around the Green serves pedestrians as well as fim-
ited instances of vehicular use. The southwest garage ac-
commodates parked vehicles as well as roof-top athletics.

Campus Identity. The Landscape Masler Plan expresses
several strategies to foster the unique identity of the UMMS
campus:

1.) Edge treatment, readily visible both to visilors
and to travelers along adjacent sireets, is espe-

Denig Design Associates, Inc.



cially important. This proposat enhances the exist-
ing edge treatment by repairing and extending the
stone walls that currently ring approximately half of
the campus perimeter. It will be advisable to dif-
ferentiate the detailing of these walls from those of
abutters.

2.) Distinctive signage is an obvious identifying ele-
ment along the campus edge at all access points,
as well as at the critical infersections with Belmont
Street. The Plan drawing features two farge curved
signage walls, which address Belment.

3.) Framing views to landmarks and landscape
features is a third strategy. Architectural massing
insures that the Lazare Research Buitding retains
its prominence.

4.} One view in particular is likely to become an
iconic image for the campus. With the pond in the
foreground, the pondside pavilion in the middle
ground, and the Lazare Research Building in the
background, the viewshed into the campus willbe a
distinguishing image. Once implemented, the view
from the southeast corner of the pond will become
a distinctive feature.

Orientation. ldentity and ocrientation are closely related.
Landmarks, landscape features and signage are effective
for both. Distinctive gateways at campus entry poinis, such
a8 lhe stone piers framing the central roadway termini along
South Road, are primarily for orieniation purposes, as are
other forms of directional signage. UMMS administrators
could also consider installing campus maps just inside the
entry piers.

Safety. Ensuring safety for visilors and staff is a crilical
dimension of the proposed Landscape Master Plan. Sepa-
rating pedestrians from vehicles as much as possible and
promoting all-pedestrian precincts within quadrangles are
two primary planning stralegies reflected in the Plan. Other
safely strategies involve specific recommendations for plant-
ing, lighting, paving and other site improvements, which are
featured among the design guidelines below.

User Friendliness. Accessibility in accord with the Ameri-
cans wilh Disabilities Act is the primary aspecl of user-
friiendliness. Slopes and changes of grade on campus
accommodate ADA compliance in all but a few instances.
Elevators within accessible buildings provide an alternative
route in these two cases; from the pond to the southeast
guadrangle, and from the Green to the northwest quad-
rangle. Other aspects of user-friendliness —~ comfort and
convenience — are also embodied in the Plan in the form of:

UMMS Lardscape Master Plan

infernodal transportation linkages; trees and structures for
sun, wind and rain; seating, drinking fountains and other
furnishings.

Amenily. The concept of amenity goes beyond creaturs
comforts io other dimensions of human need for social
interaction, recreation, edification and contemplation. The
UMMS Landscape Masier Plan addresses all of these.

1.} Al pedestrian areas on campus, for example,
are designed to create a social context. Sidewalks
and walkways are wide enough to accommodate at
least two pedesiians walking side-by-side, build-
ing entrances are conceived as ouidoor foyers, and
sealing is readily available for people-watching.
The bench niches and Café Terrace on the Green
are particularly conducive to sociability. Active rec-
reation facilities are also an the Pian, in the form of
the roofiop athletic field, the courts, and the Campus
Trail with its linkages beyond campus to Lake Park.

2.) The Master Plan also provides for contempla-
tion, or de-compression in the midst of the stress-
ful environment of a medical school and hospital,
in the form of quiet quadrangle spaces, a pond-
side pavilion, & rooftop therapeutic garden and
memorials. The rooftop therapeutic garden is an
integral part of the expanded hospiial complex.

3.) Memorials and dedications of different kinds will
be a welcome addition to the campus landscape,
provided they are well-considered and designed
according fo an overall plan and policy. The
Landscape Master Plan recommends con-
sideration of four categories, as may be seen
below in Design Guidelines, Landscape Fealures.

4.) Naming discrete landscape features may also
De appropriate: the café on the Green; the pond-
side pavilion; the bridge; and the pond, itself, come
to mind. Interpretive signage for special features -
the New England landscape types (pond, wetland,
meadow and woodland) and sculplures, among
others - should be budgeted and included as the
Plan is implemented.

AESTHETIC CONCEPTS

The UMMS Landscape Master Plan envisions a campus
where open space is a key ingredient in the experience;
where diversity complements an aesthetic whole; where
small and large-scale meet; and where visitors discover an

array of pleasing views into and from within the campus.

Denig Design Assoctates, Inc.



Spatial Definition. Open spaces are active ingredientsin the
formation of the proposed UMMS Master Plan, rather than
simple voids surrounding buildings. The proposed buildings
are arrayed to define or surround meaningful outdoor plac-
es. Three new building clusters, for instance, create classic
collegiate quadrangles in all but the northeast comer
of the site.

The foremost example of spatial definifion in the Master Flan
is the central north-south spine of the campus — comprising
the Green and Pond. This spine is the organizing principle
for the six buildings that abut it and delineates the core of
the campus.

Diversity/Unity. Each discrete open space onthe proposed
UMMS campus - each quadrangle and the Green — shall
have some degree of differing character, through variations
in form and materials, Campus edges shall be differenti-
ated, as well, through variations in landscape type. North-
ern campus portions shall be wooded and southern portions
shall evoke meadows, wetlands and ponds. However, an
underlying unity shall encompass each open space, through
design simplicity and standardization of materials and details.

Scale. The campus-wide site elements - furnishings, light
posts, irees and other plantings, pavilions and shelters - will
mitigate the impact of the large academic buildings. Canopy
{rees are particularly effective in this regard: they often frame
views and limit eye levels, while offering contrast to building
heights. The gradations in building height and building mass
which are proposed by the archiects — larger at the center
and smaller at the edges — are also effeclive strategies for
achieving an apprapriate sense of scale.

Views. Effective management of viewing angles and cor-
ridors will play an essential role in the UMMS Master Plan’s
artistic success. Accordingly, the Plan sets up two lang views
which are framed by buildings: north and southward across
the Green and pond, and east and westward aver the central
roadway. Partial views into quadrangle interiors from comer
access points promise o draw visitorsinto more infimate spac-
es. Conversely, the Master Plan proposes the screening of

service areas and the partial screening of garage structures.

DESIGN GUIDELINES

The aforementioned planning concepts describe the
approaches and decision-making raiional that went into
the development of the UMMS Landscape Master Plan.
This section sets forth design guidefines for an array of

UMMS Landscape Master Plan

of physical campus elements, which describe design intent
as well as specific criteria and standards. The campus ele-
ments are; access, circutation and parking; open space and
recreation; and landscape features.

ACCESS, CIRCULATION AND PARKING

The circulation plan is designed to provide pedastrian access
and efficient traffic flow while eliminating conflict between
vehicles and pedestrians. [t also encouragss alternafive
modes of transportation and enhances the visual character
along circulation routes. Elements of the plan include:

Pedestrian Circufation maintains pride of place in the
Guidelines, given the intent of the Master Plan: 1o be ADA
compliant; to make the UMMS campus more pedestrian-
oriented; to foster linkages with other circulation systems
on and off-campus. Pedesiran orientation sirategies
include: roadway removal within the central open space
comidor; the creation of & hierarchical walkway system
throughout campus (described below); a separation of
pedestrians from vehicles where possible; a guantita-
tive increase in the number and size of pedestrian ways;
and crosswalk improvements, The campus pedestrian
circulation also finks to other trails and modes of trans-
portation: fo existing roadways, to the nearby parklands,
to off-campus bus stops, and fo bicycle accommodations.

+  ADA walkway accessibility is accommodated
throughout campus, in all bui a few instances, with
slopes at a grade of less than 5% or with ramps
having a slope up to 8.33% in selected areas. Sig-
nificant grade changes in the northwest and the
southwest campus areas are accommodated with
building elevators.

Basic ADA walkway requirements
include:

Grades- The maximurn walkway slope is
5%. Ramp slopes extend from 5% - 8.33%.
Ramps require railings on both sidss of the
walkway, with a 12” railing extension beyond
the fop and bottom of the ramp. Ramps
require 5’ landings with every 30" change
in elevation.

Dimensions- Walkways must maintain a
minimurn width of 5 feel. If walkway dimen-
sions are less than &' {a minimum of 4'-6%),
a S-square area must be provided every
200" or less. Walkways must also maintain
a minimum of 3' around obstacles. Curb

Denig Design Associates, Inc.
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DESIGN GUIDELINES

Campus Edges and Campus Entries
The intent of the guidelines regarding campus edges and entries is to create a clear,
discernible boundary line for the University, one that marks the edges of the place and
strengthens campus identity. One should have a strong understanding of where the
edges of the campus are, from all sides, and when one is entering the site.
Components of these include:

- A green buffer along Belmont Street (Route 9)

* A clear academic entry at Plantation and Belmont Streets

« A clear clinical entry at Lake and Belmont Streets

*» South Road, east and west intersections, as major campus entry points

» Automobile parking at the periphery

Campus Open Spaces
The campus spaces should act in unison to reinforce the identity of the whole
university. The spaces that the new buildings create should create well-proportioned,
humanly-scaled environments. Hierarchy of spaces must be clear with the Central
Green being the most prominent and the surrounding courts being secondary.
Sightlines to building front doors should be open and obvious. Uses for the space,
whether for car or for pedestrians, should be clear and the two uses should be
separated whenever possible. Spaces should be interconnected. Progressions from one
space to another should be easily understood as well as offer moments of delight.
Courtyard configurations should take advantage of their solar orientation and provide
proper campus uses where appropriate. Components of these include:
» A clear hierarchy of green spaces
* Clear points of entry into each space
+ Clear sightlines to building entries
» Well-proportioned, humanly-scaled spaces
» A proper and understandable separation of auto and pedestrian traffic
Courtyard spaces at the southwest, southeast and northwest are to be reserved
primarily for pedestrian use
The Central Green will have three tiers:
1. North Tier is primarily pedestrian use
2. Mid Tier, at South Road, is primarily automobile traffic, providing access to
the LRC, central parking and hospital entry
3. South Tier is reserved for pedestrian use, set in a natural landscape

Building Heights and Mass

The intent here is to set limits to proposed building heights and building mass to best
support the master plan goals.

» No building will be taller than the Aaron Lazare Medical Research Building (LRB).

Ihiversity of Massachueetts Medical Sdrol
Divigien of Gapial Asset Managerent






TSOl/ KOBUS & ASSOCIATES

ARCHITECTS

energy saving elements. Incorporated into this should be planning for how deferred
maintenance can be accomplished in such a manner as to enhance the green aspects of
building repair and renovation. Use the LEED program as a guide to determine
efficiency of proposed green design.”

Below is an outline of the five environmental categories into which LEED is
organized. At the project implementation phases, each should be evaluated for
relevance and application to the UMMS campus master plan. It is not the intent of
this study to seek a LEED certified master plan, site or building solution, but rather to
encourage green design inititatives.

Potential For:

Sustainable Site Campus Buildings
PR1 Erosion & Sedimentation Control X
C1 Site Selection - Review Wetland Status X
C2  Urban Redevelopment - Min FAR 1.37 X
C3 Brownfield Redevelopment
C4  Alternative Transportation - Bikes, Buses, Trains? X
C5 Reduced Site Disturbance - Maximize Open Space X
C6 Stormwater Management - §0% Recharged DEP X
C7 Landscape & Exterior Design to Reduce Heat Islands -

Underground Parking, Shade Trees, Roof Gardens X
C8 Light Pollution Reduction X
Water Efficiency
Cl1  Water Efficient Landscaping X
C2 Innovative Wastewater Technologies - ex: NE BioLabs  x
C3  Water Use Reduction X
Energy & Atmosphere
PR1 Fundamental Building Systems Commissioning X
PR2 Mintmum Energy Performance X
PR3 CFC Reduction in HVAC & R Equipment X
Cl1 Optimize Energy Peformance X
C2 Renewable Energy - Solar, Wind, Biomass? X
C3 Additional Commissioning X
C4 Ozone Depletion X
C5 Measurement & Verification X
C6 Green Power X

Materials & Resources
PR1 Storage & Collection of Recyclables X

Thiversity of Massadhsstts Mechcal Sdrol
Divisian of Capitsl Asset Managemeni:
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C1 Building Reuse

C2 Construction Waste Management
C3 Resource Reuse

C4 Recycled Content

C5 Local/Regional Materials

C6 Rapidly Renewable Materials

C7 Certified Wood

Indoor Air Quality

PR1 Minimum IAQ Performance
PR2 Environmental Tobacco Smoke (RTS) Control

Ct
C2
C3
C4
Cs
Co
C7
C8

Carbon Dioxide (CO,) Monitoring

Increase Ventilation Effectiveness
Construction [AQ Management Plan
Low-Emitting Materials

Indoor Chemical & Pollutant Source Control
Controllability of Systems

Thermal Comfort

Daylight & Views - Building Orientation

Innovation & Design Process

C1
C2

Innovation in Design
LEED™ Accredited Professional

Potential For:
Campus Buildings
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X X
X X
X X
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PROJECTED AREA SUMMARIES

The project plan may be divided into four quadrants, with South Road and Center
Green acting as the dividing lines.

Northwest Quadrant

» Parking Structure
1,930 cars on 4.5 and 5 levels

» Research/Academic Building A
100,000 GSF on 5 levels

» Research/Academic Building B
78,000 GSF on 6 levels

» Research/Academic Building C
100,000 GSF on 4 levels

» Research/Academic Building D
158,000 GSF on 3 and 4 levels
Parking below building, 300 cars on 3 levels

» Academic Addition
18,000 GSF on 2 levels

Northeast Quadrant
» Parking Structure
2,450 cars on 6 levels
» Hospital Bed Tower A
135,000 GSF, 300 beds on 6 levels
* Hospital Bed Tower B
135,000 GSFE, 300 beds on 6 levels
+ Hospital Support Building
127,000 GSF on 5 levels

Southeast Quadrant

* Power Plant
20,000 SF below parking structure

« Parking Structure A
787 cars on 5 levels

» Advanced Clinical Education & Practice Center
120,000 GSF on 4 levels

» Advanced Clinical Education & Practice Center
175,000 GSF on 4 levels

» Parking Structure B
300 cars on 2 levels

* Ambulatory Building C
205,000 GSF on 2, 4 and 3 levels

Thiversity of Massachisetts Madical Sdool
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Southwest Quadrant

» Parking Structure
1,175 cars on 5 levels

+ Commonwealth Medicine Building A
125,000 GSF on 5 levels

» Commonwealth Medicine Building B
75,000 GSF on 4 levels

+ Commonwealth Medicine Building C
125,000 GST on 5 levels
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Divisian of Capital Asset Managarent
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL
MASTER PLAN SITE CIVIL UTILITY SYSTEM STUDY REPORT

SITE LOCATION AND SITE CONDITIONS

The University of Massachusetts Medical School site is located along Route 9 in the
eastern part of Worcester, Massachusetts. The study site 1s bounded by Plantation Street
on the west, North Road on the north, Lake Avenue North on the east and Belmont Street
(Route 9) on the south. Within the site, the Medical School building is situated to the
north adjacent to North Road and to the center between Lake Avenue North and
Plantation Street. The study site is also home to the Memorial Hospital, which the
Medical School 1s affiliated with and is located to the immediate south on the eastern half
of the site. A research facility (Lazare Research Building) that is affiliated with the
School has a building facility slightly south and west of the School. Two structured
parking garages serve the site, one towards the northwest portion of the site and the other
on the south central area of the site. A power plant that serves the site is located on the
northeast corner of the site. The Department of Youth Services (DYS) maintains a facility
on the site adjacent to Belmont Street and west of the structured garage. The
Massachusetts Highway Department facility is in this area east of the parking garage.

The main access to the site is through South Street, which traverses the site from
Plantation Street to Lake Avenue North. South Street is at about the mid point of
Plantation Avenue, south of Lazare Building and the Hospital. It runs in an easterly
direction and beyond the Hospital it turns towards the northeast and continues until it
intersects Lake Avenue North. Two minor access roads from North Road on both sides of
the Medical School and the Hospital intersect South Road.

Our study is based on existing information (plans and other documents) provided by the
Medical School, supplemented by plans and other information obtained from the City of
Worcester, along with the development scheme provided by Tsoi/Kobus & Associates.
We have examined all available information at our disposal and have studied the
development scheme that has been provided to formulate the Site Civil Utilities System
Plan alternative presented below.

STORMWATER DRAIN SYSTEM

The site contains approximately 80 acres; except for a 10 acre + area in the southwest
corner of the site and an area (3 acre 1) in the central portion of the site between the
Hospital on east, and northwest garage and the Lazare Research Building on the west, the
remainder of the site is either occupied by buildings, paved roadways or paved at-grade
parking areas. The highest elevation on site of approximately 498 feet is at the southwest
corner of the site and slopes generally towards the northeast. Most of the runoff from this
southwest section of the site is intercepted by a swale that is located just east of the DY'S
facility and discharges into a small wetland area abutting Belmont Street. Stormwater
runoff for the rest of the site is collected by catch basins and is transported to stormwater

conduits that ultimately convey the runoff to a stormwater structure at the intersection of
North Road and Lake Avenue North.




The proposed development under the Master Plan would have no impact on off-site
drainage patterns, as most of the proposed development is entirely within previously
developed areas. Some the areas that were previously impervious would be landscaped
under the Master Plan. The internal site drainage would be impacted as a result of the
drain line relocations that are required to accommodate the new building proposed under
the Master Plan. Stormwater mitigation measures are proposed under the Master Plan
drainage scheme to accommodate NPDES Construction Stormwater Management Notice
of Intent permit requirements and the Commonwealth of Massachusetts Stormwater
Management Policy. Three below grade groundwater recharge/ detention basins and one
above grade retention/detention basin are proposed at locations shown on the attached
Site Civil Utilities System Plan — Scheme 2, dated February 25, 2005. In developing the
Scheme, we made every effort to avoid major drainage line relocations. No major
relocation is proposed, except for a section of the existing 60-inch drainage pipe that may
require relocation, if the design of the parking garage proposed south of the Power Plant
cannot accommodate the drain line within the garage footprint. The proposed drainage
system is shown in bold, solid green on the Site Civil Utilities System Plan.

Based on the limited available soil data, it is our engineering judgment that the site
underlying soil is glacial till (group D soil) overlaid by a variable layer of fill. It is our
opinion based on the above that groundwater recharge would not mandated by the
Stormwater Management Policy. Group D soil is exempt from the groundwater recharge
requirements under performance standards of the Policy. The Stormwater Management
Policy did not prescribe any set of performance standards for projects such as proposed
on the Master Plan. The Master Plan drainage scheme has incorporated possible
mitigation measures; the extent to which 1t is implemented would be based on what the
Medical School proposes during the implementation phase and what the City of
Worcester Conservation Commission would approve.

SANITARY SEWER SYSTEM

Almost all the existing sanitary system on the Master Plan site is located on the northern
half of the site and conveys the sanitary flows generated at the site to an existing 42-inch
sewer in Lake Avenue North. The location of some of the proposed structures on this
section of the site would require relocation of segments of the existing sewer lines as
shown on the Site Civil Utilities System Plan. A new sanitary line is proposed along
South Road to serve the new buildings on the southern portion of the Site that are shown
on the Master Plan. The new sewer would convey the generated sanitary flows eastward
to the above noted existing 42-inch sewer along Lake Avenue North. Our discussions
with the City of Worcester did not reveal any capacity problems, and there are no plans in
the near future for upgrades of the municipal facilities in the project area. Proposed
relocations and new sewer lines are shown in bold, solid purple on the attached Utilities
System Plan.



WATER DISTRIBUTION SYSTEM

Based on our review of the available hydrant fire flow test results and discussions with
the City of Worcester, adequate water supply is available from the municipality to serve
the proposed Master Plan development. Fire Pumps may be required for some of the
proposed buildings to provide the required sprinkler system and dry standpipe system
pressures. To accommodate the new buildings proposed for the Master Plan, we have
retained as much of the existing water distribution system, as possible while expanding
and upgrading the water distribution network. The proposed sections of the new water
distribution network are shown in bold, solid blue on the Utilities System Plan.
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VANZELMHEYWOOD & SHADFORDING

MECHANITCAL AND ELECTHRICAL ENGIHEERS

UTILITY INFRASTRUCTURE AND PRELIMINARY RECOMMENDATIONS TO
ACCOMMODATE PROPOSED UMASS MEDICAL SCHOOL DEVELOPMENT

Executive Summary - Mechanical and Electrical Infrastructure

The following observations and recommendations regarding energy plant and utility distribution systems
are made to accommodating expansion, reliability, energy and operating efficiencies and sustainability.

v Maintain and expand central utility system infrastructure as has been prudently operated and
reliably served the campus, especially to complete in a carefully planned manner the radial loop
upgrade of the distribution system for electric, chilled water, and steam such that distribution
reliability and efficiency is brought to the highest practical level.

*  Add critically needed redundancy to the electric and thermal energy supply system, ideally by the
addition of a second central energy plant at the northwest corner of the site development area, or
as a less degirable alternate, by a new bulk electric substation in lieu of an electric/thermal plant
with allowances made for connection points and securing reliably pre-planned arrangements for
portable equipment. In either case this new source would be tied into a redundant distribution
system, and would especially address the undue concentration of utility electric power as is
currently brought into a single switchgear room, either by relocating an existing feeder, or
bringing in a new one.

*  Consider as a prime mover option for an expanded existing or new redundant central energy plant
5 to 10 Megawatts of Combined Heat and Power gas turbine driven generator capacity, rather
than the existing steam turbine topping cycle equipment, and add 10,000 tons of steam turbine or
steam absorption chilling machines. This second power plant would operate in parallel with or
independently of the existing power plant, and provide a physical separation of the utility electric
power sources to bolster reliability. The two plant locations will alse allow future capacity and
energy technology modifications to occur more easily. As the existing central energy plant is
“thermally rich” and requires the use of “firm™ gas to achieve emissions permitting, electric
generation via “electrically rich” gas turbine generators is recommended.

= Upon the activation of the new second plant flexibility will be created to accomplish seriously
needed modernization of the existing power plant control systems, and present opportunity to
consider the conversion of the capital intensive existing central plant steam cycle equipment to
use biomass fuels, as well as to allow space for implementation of fuel cells (or altemnative future
generation hardware).

= The substantial amount of structured parking should be evaluated as a cost effective opportunity
to include thermal storage to enable off-peak electricity to be utilized to created stored cooling,
e.g. ice storage, as well as the potential benefit of the lakeside geography of the campus to utilize
deep water from the lake as a stored cooling resource.

vZH&S #2004088.00 Page 1
UMASS Medical School Master Plan March 8, 2005
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BECHAGICAL ARD TLERTRICAL ENGINLEERST

Overview

The Commonwealth of Massachusetts Division of Capital Asset Management (DCAM) and The
University of Massachusetts Medical School (UMMS) have recognized the Worcester campus as a
consequential and dynamic asset to the UMass educational system. This campus experiences a robust
amount of medical as well as academic activity and 15 earmarked for significant investment and growth.
As such, it is presently anticipated that an approximate 1,300,000 gross square feet (gsf) of new facilities
as well as 1,000,000 gsf of structured parking will be added to this campus over a 20-year program.

UMMS has historically placed significant value on the benefits of high quality, and reliable campus
utility systems. The existing campus facilities are served almost entirely by a well-conceived central
utility distribution systems which provide for flexibility, relatively-low operating costs and a reasonable
level of redundancy. However, the scale of the new Medical School campus development will necessitate
substantial upgrades to the existing systems in order to accommodate the projected loads. Additionally,
due to the scale of the going forward full development scenario of a virtual doubling of the built
environment, UMMS and DCAM have recognized the importance of examining the opportunities to best
serve the campus to meet two mutually important objectives, to reliably and adequately serve the utilities
requirements and to also accomplish this in a cost effective and environmentally responsible manner.

While a central utility approach to serving infrastructure requires significant capital costs associated with
the initial construction, a continued emphasis on central campus utility distribution will ultimately
provide for the best life cycle costs. Additionally, the projected development and associated
infrastructure requirements create opportunities to improve the reliability, operating costs and flexibility
of the existing utility distribution systems. The following outlines the configuration, capacity and
condition of existing systems on campus, along with projected loads and recommended utility
infrastructure upgrades for the proposed Campus Development.

The actual loads developed will be influenced by the degree of energy conservation measures employed
in the building designs. Reduced building loads can result in substantial cost savings for utility
infrastructure systems. This issue would be an integral component of future space programming and life
cycle decision-making as the new site building development is advanced. However for purposes of
defining required infrastructure upgrades, a range of potential loads are identified here.

Master Plan Objectives and Recommendations

Expansion Accommodation: The master plan calls for nearly doubling the campus facility gross square
footage. Services are required to meet the needs of roughly 4 million total square feet of buildings, up
from a current inventory of roughly 2.3 million square feet. Perhaps the most immediate capacity concern
is for the chilled water system for which current facility needs are approaching installed capacity
requirements. Electricity redundancy and reliability is also a major immediate concern given that normal
and emergency feeders distribute from a single location (without code compliant gear spacing). For all
main utility services, a looped distribution is recommended. A second energy plant would also create the
opportunity to revise the prime mover type (natural gas turbine/generator) to affect higher overall plant
efficiency and electric to thermal balance.

vZH&S #2004088.00 Page 2
UMASS Medical School Master Plan March 8, 2005
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Reliability: Critical care hospital and research/academic functions require a high degree of reliability for
electrical, steam, and chilled water services. A second energy plant location with a looped distribution
systern would offer the opportunity for increased redundancy and reliability. The existing electrical
distribution system has a single point of failure for electric power distribution, from both the utility and
on-site generation perspectives. The existing electrical switchgear does not conform to modern codes
with normal and emergency switchgear located in the same room at both the energy plant and building
substations. Spacing between the plant normal and emergency switchgear does not meet current code
requirements. There is also a single point of failure on the heating and cooling source and distribution.

Operational Issues: The campus has a requirement for 24/7, year-round utility operation. There is an
inadequate source and distribution mix to enable major maintenance or modemnization (e.g. obsolete
power plant controls). Electrical and thermal energy production is not well balanced due to existing
prime mover selections. The utility production does not match the building usage designs, thereby
leading to inefficient plant operation {e.g. low chilled water delta T and 400 degree superheated 50 psi
steam as heating medium).

Sustainability: Having a cogeneration plant on site is a good start. IHowever a steam cycle prime mover
does not allow a variety of fuel options given emissions constraints. This has pressed the plant to sign a
“firm” gas contract. The plant production heating and cooling media should match the end use
requirements for maximum plant efficiency. Demand side reduction through participation in LEED is
highly recommended. Fuel mix on the supply side (e.g. biomass) may be allowed through the energy
plant expansion. Thermal energy storage may be incorporated into parking garage construction. Lake
source cooling is also a possibility.

Power Plant - Site Utility Plan Options

Reflecting the needs of providing reliable services to the campus, three major options have been studied
regarding the implementation of pre-existing plans and new recommendations, as follows:

= (General Recommendations — All Options

Complete the conversion of all UMMS site distribution to radial loop redundant site distribution.

= Expand Existing Power Plant — Option A

Provide a gas turbine and heat recovery steamn generator (HRSG) expansion as a new wing to the
existing power plant, with subsequent modernization of the existing old systems. Add a new bulk
electric substation with a new Mass Eleetric utility power feeder. Develop a disaster plan,
laydown areas and connection points for portable boilers and chillers as pre-planned emergency
response in the event of a loss of the single power plant that serves the campus thermal
requirements (reference Drawing SK-A).

vZHE&S #2004088.00 Page 3
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» New Second Redundant Power Plant — Option B

Provide a new redundant power plant at the northwest corner of the campus utilizing a gas turbine
and heat recovery steam generator, with subsequent modernization of the existing power plant old
systems. The second plant would be configured for natural gas as its primary fuel and the
existing power plant would become a viable candidate for conversion to utilize biomass fuel
(reference Drawing SK-B).

s Redundant Off Campus Satellite Plant — Option C

In the event of a possible redevelopment of the former Worcester State Hospital (WSH) site as
University residential or student dormitory facilities, include a new redundant power plant at
WSH site with electric and thermal services interconnected to the UMMS campus. This plant
would utilize gas turbine and heat recovery sicam generator equipment and similar to Option B
above, and would enable subsequent modernization of the existing UMMS power plant old
systems. The second plant would be configured for natural gas as its primary fuel (reference
Drawing SK-C).

Chilled Water System

Central Plant: The UMMS campus has a stand-alone central utility plant at the northeast corner of the
campus. The plant was originally installed in the 1973. The chiller plant experienced a major upgrade in
the year 2000. The plant presently contains 4 water-cooled centrifugal chillers. There are three 2,500 ton
steam iurbine driven centrifugal chillers that are original and over 30 years old, and one 5,000 ton steam
turbine driven cenftrifugal chiller, which is roughly five vears old. One of the three original 2,500 ton
chillers has been retrofitted to use environmentally acceptable refrigerants. The other two original 2,500
ton chillers use R-11, are close to the end of their anticipated service life and their steam rates (#/ton-
hour) are significantly higher than would be expected of a modern installation of chillers of this type. The
newer 5,000 ton chiller uses environmentally acceptable refrigerant and is in excellent condition.
Dedicated constant speed primary pumps are headered together. A bypass is installed to maintain a
differential pressure setpoint across the plant chilled water supply and return headers. CHWP-1, 2,34 are
200 HP, rated for 3750 GPM at 76 psid (178 ft.), and are manufactured by Worthington. CHWP-5 is 250
HP, rated for 3750 GPM at 76 psid (178 ft.), and are manufactured by Ingersoll-Dresser. Cooling towers
are located on the near the plant, they are in good condition, but there is no spare cooling tower capacity.
The total plant capacity is 12,500 tons. The current peak-cooling load is roughly 10,000 tons (including
890 tons of expansion load coming on line as a result of the “clip-on” additions and Emergency
Departiment Expansion), but poor chilled water delta T derates the available plant tonnage. Except for
design (or near design conditions) one 2,500 ton chiller and auxiliaries are available for redundancy. It is
possible to expand the plant capacity, but an addition to the building may be required. See below for
additional capacity expansion options. Original chillers are designed for either 15 or 16 degrees F. delta
T (CH-4 is 15), however flow rates indicate 2 gpm/ton or 12 degree delta T. It is recommended that the
existing large chilled water coils located in the buildings be replaced with higher delta T coils, and that
any new coils installed be designed for a 15 degree delta T or higher.

vZH&S #2004088.00 Page 4
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Existing Chilled Water Loads: The existing chilled water plant can barely meet today’s demands under
peak conditions. A previous Utilities Master Plan has developed a model of the campus chilled water use.
Indeed, when other buildings are connected to the system, which are under construction or already have
chilled water service available, the load may exceed the current installed plant and distribution capacity.
With the limited redundancy, which will be available when existing projects come on line, it should be
assumed that the plant in its present configuration has no excess capacity to support the any major
proposed loads when they come on line. New loads on the campus would need to be served by a.) adding
a new addition to the chiller building and new chiller and cooling tower capacity, b.) Building a satellite
plant, or c.) building individual plants for each major expansion. Whatever expansion method is

employed should be designed to insure enough backup capacity to withstand the loss of the largest
machine.

Chilled Water Distribution: The chilled water distribution system has a single set of major distribution
mains (30} extending west and south from the plant to the Hospital. If the load grows significantly, the
distribution will be overloaded. Serious consideration should be given to measures, proposed from prior
work invested in examining the building cooling systems to increase the temperature differential between
supply and return, as the existing conditions result in much of the existing systems operating at a now
obsolete condition of almost 2 gallons per minute (gpm) versus the modern day efforts to achieve flows
25% or more below these levels. This will drastically increase capacity of existing site distribution
chilled water piping to yield a considerable avoided new capital cost, as well as reduce pumping power
and collateral heat gain to yield an operating and life cycle cost benefit.

Preliminary Chilled Water System Recommendations: Projected additional cooling loads for the
complete UMMS Campus Development are in the range of 10,000 tons, depending on option, program
requirements and extent of building energy conservation features.

We recommend adding the required additional cooling capacity in the form of steam-turbine driven
centrifugal chillers with surface condensers or two stage steam-motivated absorption chillers to be located
in a satellite energy plant located at the northwest corner of the site, or by expansion of the existing power
plant.

The loop distribution concept proposed by the R.G. Vanderweil Hydraulic Study dated September 17,
2003 remains valid. However, some of the loop segment pipe sizes may need to be revised to support the
suggested addition of increased chiller capacity as part of an expanded existing or new second central
plant.

Steam System

Steam Plant: The campus steam distribution system provides steam to satisfy essentially all of the
keating and domestic water loads for buildings on campus as well as steam for electric generation. Steam
18 produced in a central boiler plant with four steam boilers located at the central utility plant at the
northeast corner of the campus. The boiler plant portion of the central utility plant was constructed in
1973. Two of the steam boilers are original and produce steam at 250 psig. These are Boilers B-1 and
B-2 each with a capacity of 115,000 #/hr. Two steam boilers were installed in or around 1998 and
produce superheated steam at 1100 psig. These are Boilers B-3 and B-4 each with a capacity of 115,000

vZH&S #2004088.00 Page 5
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#hr. The boiler plant operates continuously. An additional 50 psig steam source is currently being
contemplated as well as a steam distribution expansion.

Existing Steam Loads: Campus steam loads have been reduced somewhat in the past few years due to
energy efficiency measures implemented in many of the campus buildings. However, new development
underway will result in peak loads approaching 170,000 Ibs/hr under design conditions. This is the
maximum load which can be handled by the high-pressure boilers during normal operation is 230,000
lbs/hr. The two original boilers can continue to provide reasonably effective back-up service, but should
not be called into regular service in the intermediate to long term due to their age, condition and low
operating efficiency. As such, it should be considered that the steam plant as it presently exists has
limited excess capacity to accommodate new steam loads associated with the UMMS campus
development.

Steam Distribution: Medium-pressure steam leaves the plant to service campus heating and domestic
hot water loads via two paralleled steam mains (One 12” and one 8”). A study underway currently
indicates adding and looping a new 16” medium pressure main and upsizing the existing 8 main to 127,

Most of the steam distribution systems are in tunnels or trench construction, and each tunnel contains the
corresponding condensate return lines. The majority of the steam mains were installed in the early 1970°s
but has been well maintained over the years. The steam mains are considered to be in good condition and
the condensate lines fair,

Preliminary Steam System Recommendations: Projected steam loads for the full Science Center
development are in the range of 325,000 lbs/hr, depending on option, program requirements and extent of
energy conservation measures employed.

New loads on the campus would need to be served by a.) adding a new addition to the boiler plant and
new boiler and steam main capacity, b.) Building a satellite plant, or ¢.) building individual plants for
each major expansion. Whatever expansion method is employed should be designed to insure enough
backup capacity to withstand the loss of the largest boiler.

The full UMMS campus development proposed loads under any of the options would overtax the existing
steam mains from the plant.

We recommend adding required additional heating capacity in a satellite energy plant located at the
northwest comer of the site, or by expansion of the existing power plant.

The loop distribution concept proposed by the R.G. Vanderweil Hydraulic Study dated September 17,
2003 remains valid. However, some of the loop segment pipe sizes may need to be revised to support the
suggested addition of increased chiller capacity as part of an expanded existing or new second central
plant.

vZH&S #2004088.00 Page 6
UMASS Medical School Master Plan March 8, 2005



VANZELMHEYWOOD&E SHADFORDING

MECHANIL AL ALD ELECTAIZ AL ENSENEEL RS

Electrical Service and Cogeneration

Main Service and Central Power Plant: The Ulility service is primary metered at 13.8 kV (13,800
volts) and is presently served from three 13.8 kV dedicated feeders from two Massachusetts Electric
Company (MECQ) substations, the Shrewsbury Substation and the Bloomingdale Substation. The Utility
company 13.8 kV feeders #1324 & #1325 can be fed from either of the two MECO substations. The third
Utility feeder # 1323 is fed from Shrewsbury Substation only. The three 13.8 ¥V Utility feeders enter the
UMASS Central Plant underground and serve the UMASS MC owned two primary selective 2000 A,
13.8 kV double ended Normal Power Switchgear lineup located in the Electrical Room in Central Plant.
The Utility first Feeder (#1324) has a capacity of 13.15 MVA and serves the Left Lincup, the second
Feeder (#1323) has a capacity of 8.96 MVA and serves the Right Lineup, and the third Feeder (#1325} is
common and serves both lineups. The third feeder 1s used as a standby feeder and has a capacity of 13.15
MVA. Assuming that only one Utility will fail at a time, the available capacity of the three Utility feeders
is 22.11 MVA. Per Utility Company records for last 12 months the maximum demand on Normal Power
At the Medical Center was 10.46 MVA during the month of April-May, 2004. Power Factor (PF)
correction capacitors have been provided at 13.8 k'V to maintain PF above 0.9.

The Central Plant also containg three-cogeneration machines, which generate electricity on-site. The two
units (with 250 psi steam turbines) have 2500 kW 4160V synchronous generators, and one unit (with
1100 psi steam driven turbine) has a 5000 kW 13.8 kV synchronous generator. The voltage of the 4160V
generators is stepped up to 13.8 kV through two 3000/3750 kVA (AA/FA) transformers. The three
generators are connected in parallel at 13.8 k'V and provide standby/ emergency power to Medical School,
Lazar Research, Central Plant, and Hospital. One of the cogeneration equipment is reserved as standby/
redundant unit. Maximum electric generation is, thercfore, is limited to 5 MW. The Paralleling and
Emergency (Standby) Power Distribution provides standby power to most of the loads in the Medical
center, and is also connected to both Normal Power Switchgear through two feeders.

The paralleling and Emergency Power Distribution MV Switchgear along with the two 4160V to 13.8 kV
transformer are also located in same Electric Room as for Normal Power (Utility) MV Switchgear. The
distance between the Normal Power MV Switchgear and the Emergency Power Distribution MV
Switchgear is only 4 feet. Per NEC, minimum-working distance between the two switchgears should be 6
feet. Moreover, the present code also requires 2-hour fire separation between the normal power and
emergency power switchgear.

The Normal Power MV Switchgear is approximately 35 years old and is in satisfactory condition, but
would need replacement on the basis of age in next 5 to 10 yecars. Similarly, the two 2500 kW co-
generation plants and it’s Switchgear is more than 30 years old and are approaching their end of useful
life. The 5000 kW cogeneration unit was installed in 2000 and is in satisfactory condition.
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Primary Electrical Distribution:

Primary Distribution System: 14 Radial feeders from the Normal Power MV Switchgear and 11 radial
feeders from Paralleling and Emergency distribution Switchgear run underground/ in tunnel to serve the
various substations/ and electric loads at Medical School, Lazare Research facility, Benedict Building,
Central Power Plant, and UMASS Hospital. All substations, except at Benedict Building is served by two
radial feeders in primary selective configuration. Details of substations at above buildings are described
below:

Medical School: It has six double-ended 2500 kVA substations. Two radial feeders from Central Plant
serve the primary of each transformer in a primary selective configuration. One of the radial feeders
originates from the Normal Power Switchgear and the other from the Emergency (Standby) Power
Switchgear. Thus, all the substations can be connected to Emergency power switchgear. The secondary
of each dual ended substation is connected in automatic throw over Main-Tie-Main configuration. The
dual primary selection radial distribution system provides the highest degree of reliability and flexibility.
The existing system configuration also provides 100% redundancy, as long as load on each deuble-ended
substation is monitored and kept below or equal to the capacity of one of its transformer.

Lazare Research Building: It has one double-ended 2500 kVA. substation and one single ended 2000
kVA substation. Two radial feeders from Cenfral Plant serve the primary of each transformer in a
primary selective configuration. For the double-ended substation, both of the radial feeders originate
from Normal Power Switchgear. The secondary of the dual ended substation is also connected in
automatic throw over Main-Tie-Main configuration. The single ended substation is served by a single
radial feeder, which originates from the Emergency (Standby) Power Switchgear. The existing system
configuration is very flexible and reliable.

Hospital: It has two 2000 kVA double-ended substations, one 1500 kVA double-ended substation, and
one 500 kVA single-ended substation. Two radial feeders from Central Plant serve the primary of each
transformer in a primary selective configuration. For the 500 kVA single-ended substation, one of the
radial feeders originates from the Normal Power Switchgear and the other from the Emergency (Standby)
Power Switchgear. For both 2000 kVA double-ended substation, both of the radial feeders originate from
Normal Power Switchgear, and for the 1500 double-ended substation, both of the radial feeders originate
from Emergency (Standby)} Power Switchgear. The secondary of each dual ended substation is connected
in automatic throw over Main-Tie-Main configuration. The dual primary selection radial distribution
system provides the highest degree of reliability and flexibility. The existing system configuration also
provides 100% redundancy, as long as load on each double-ended substation is monitored and kept below
or equal to the capacity of one of its transfommers.

Central Plant: It has two double-ended 2500 kVA substations. Two radial feeders from Central Plant
serve the primary of each transformer in a primary selective configuration. One of the radial feeders
originates from the Normal Power Switchgear and the other from the BEmergency (Standby) Power
Switchgear. Thus, all the substations can be connected to Emergency power switchgear. The secondary
of each dual ended substation is connected in automatic throw over Main-Tie-Main configuration. The
dual primary selection radial distribution system provides the highest degree of reliability and flexibility.
The existing system configuration also provides 100% redundancy, as long as load on each double-ended
substation is monitored and kept below or equal to the capacity of one of its transformer. In addition to
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this, power has two standby diesel generators: a 565 kW for essential loads and a 1400 kW set for black
start of co-generation units.

Benedict Building: It has one 1500 kVA single-ended substation and is served by one radial feeder
onginating from Emergency (Standby) Power Switchgear.

Preliminary Electrical System Recommendations:

We recommend that as a minimum a new electrical service be incorporated into the proposed Bulk
Electric Substation, or a new Second Redundant Power Plant be added to avoid the existing single point
of failure situation as presently exists. This new service would be configured with dual utihity 13.8 KV
feeders to provide additional campus redundant capacity of 13.15 MVA.

The new service would supply utility power to the campus or provide the interconnection point for the
new cogenerators to the utility system, The propoesed service/distribution system infrastructure oneline
schematic is shown on the attached Sketch SKE-1.

The proposed distribution system would also consist of gas turbine cogenerators and diesel engine driven
emergency generators. The diesel generators and distribution equipment will be located in a separate 2
hour rated code compliant space to alleviate the code issue in the existing Central Plant. The diesel
generators would be able to provide life safety and critical system power within the mandated 10-second
window to the entire facility, both new and existing loads. The diesels could also provide cold start
power to the gas turbines in the event of a major utility outage such as the 2003 Eastern/Central U.S.
blackout.

The existing electrical service will be undercapacity for the full Master Plan buildout on a fully redundant
basis. As an alternate approach, this capacity 1ssue could be addressed by increasing the 8.96 MVA
utility feeder to 13.15 MVA which would then provide a redundant capacity of 26.3 MVA, which would
meet the maximum buildout capacity estimated requirement (24 MVA).

However, this proposed distribution system located at the satellite plant also meets the capacity
requirements and further improves overall campus reliability as a major catastrophic event at the existing

power plant could leave the entire facility without any power, normal or emergency (or steam or chilled
water) for an extended period.

Natural and local codes state additional distribution system requirements. The NEC (700.9.B) requires
that wiring from an emergency source be kept entirely independent of all other wiring and equipment.
NFPA 99 (4.4.2.2.4.1) reiterates this requirement for the life safety and critical branches of the emergency
system. In addition, the NEC (517.30.C) requires the emergency wiring systems be kept independent of
all other wiring {including the equipment system). Also, the MEC (700.9.D) adds the requirements for 2~
hour fire separation of all emergency systems wiring and equipment. NFPA has issued a written
interpretation of these requirements that states that all the emergency and non-emergency (standby)
equipment protective devices must be kept separate from each other.

There is a question of interpretation because the codes do not directly address whether these requirements
apply to only an individual building with its own emergency power source (generator) or to a campus
facility with multiple buildings fed from a single generator plant.
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Qur initial interpretation was that each building service entrance fed from the generator plant would
establish the emergency and standby/equipment power source and the separation would ocecur at that
point. However, in discussions with NFPA to get their interpretation to this campus system application,
they stated that complete separation of the emergency wiring from other systems (standby equipment and
normal) must oceur from the generator plant throughout the system.

This means that separate feeders, raceways, manholes, enclosures, etc., must be incorporated for the
emergency system from the generator plant to the individual buildings. The standby equipment system
wiring can be run in the same raceway system as the normal system wiring and the distribution equipment
can be located either in the normal power room, in the emergency electrical room with sufficient
separation from the emergency system equiprnent such that a failure will be unlikely to cause damage to
the other system or in a separate room for standby equipment.

Our recommendation would be to locate the standby equipment system distribution equipment in separate
rooms becanse this further isolates and protects the standby equipment from damage caused by a normal
power equipment failure and the emergency system from a standby equipment system equipment faiiure.

To further enhance reliability of the electrical infrastructure throughout the entire campus, a third utility
feeder would be brought into the new bulk substation or the new generation be fed into the normal power
switchgear lineup, providing an N + 1 redundant capacity of 26.3 MVA. Each of the single ended and
each of the double ended substations distributed throughout the electrical system would then be fed by a
13.8 kv feeder that onginates at the new Satellite Plant switchgear and a second 13.8 kv feeder that
originates at the existing Central Plant switchgear. The single ended substations would be provided with
a selector switch to connect to the two (2) primary (13.8 kv) feeders.

The switching of all these substations from their preferred source to their backup or alternate source could
be accomplished either manually or automatically. The preferred approach is an automatic throwover and
monitoring system because the size and complexity of the electrical distribution system would make
manual switching an arduous and time-consuming task. An alternate approach could be to switch
manually but from one central location with electric operators on all switches. Either method wili enable
switching to be accomplished to de-energize a feeder, transformer, etc. so preventative maintenance can
be performed.

Another benefit of this approach is that the substations can be connected to the new Satellite Plant
switchgear as their preferred source to provide optimum economic performance from the gas turbine
cogeneration system.

In addition to the primary feeder configuration described above, each of the new double-ended
substations will be provided with an automatic throwover system on their secondary side to pickup the
entire substation load in the event one of the primary feeders or transformers is lost.

A wind turbine is also recommended to provide a sustainable renewable energy source. The energy
developed would be relatively small compared to the demands of the facility; hence, the wind turbine
would function mainly as a demonstration unit. A wind turbine with a swept area of 25 ft. diameter
would provide approximately 20,000 KWh/yr. at the UMMC site assuming a mounting elevation of 100
ft. The valuefyear of this power including the Renewable Energy Credits (REC’s) could be as high as
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$3,000 per year, resulting in a simple pay back of 6-10 years. Many sitting issues would need to be
addressed in a more detailed future feasibility study.

TELECOMMUNICATION AND DATA

New cabling for voice, data, and CATV to feed the new areas of development would be configured
similar to the redundant radial loop distribution as previously discussed for power and thermal services.
All communications services would be provided most reliably with backup by using satellite hubs and
automated switching equipment.

NATURAL GAS

Significant natural gas distribution exists which serves the central utility plant. New service will be
required to support a satellite central utility plant.

DOMESTIC AND FIRE PROTECTION WATER

The UMASS Medical School campus has adequate service in terms of water supply. Water mains on and
around campus are generously sized and exhibit excellent flow and pressure characteristics. These mains
are expected to have adequate capacity to support the domestic and fire protection water needs of the
proposed UMMS development.

Relative to providing a fire protection water supply, it would be necessary to support the specific residual
pressure requirements of proposed new construction using booster pumps, typically provided at each of
the buildings. However, a most economic strategy might prove to be using one or two centralized fire
pump locations together with a dedicated to fire protection distribution loop.
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UMASS Medical School Master Plan
List of Report Drawings

SK — A Site Utilities Plan — Option A
Expand Existing Power Plant

SK —B Site Utilities Plan — Option B
New Second Redundant Power Plant

SK - C Site Utilities Pian — Option C
Redundant Off Campus Power Plant

SK -El Electrical One Line Schematic Diagram
New Satellite Plant Normal and Emergency Power

SA2004088.000StudyWUMass Medical School Utilities Master Plan 3-8-05.doc
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Introduction

This document presents a review, evaluation, and summary of the transportation
issues surrounding the development of the University of Massachusetts Medical
School/UMass Memorial Health Care System [UMMS/UMMHCS] campus located
in Worcester, Massachusetts. This Transportation Plan component includes an
analysis of the following on the UMMS/UMMHCS campus and within the project
study area:

= existing and projected future vehicle traffic demands;

» existing and projected parking conditions on the campus;

»  pedestrian and bicycle activity in and around the vicinity of the site; and
= public transportation and private shuttle bus activities.

The purposes of these analyses are to:

= define and quantify existing transportation conditions in the project study
area;

* estimate the transportation impacts that would be generated under future
conditions, based on the proposed UMMS/UMMHCS Master Plan projects;
and

= develop a set of transportation improvement measures [both physical and
non-physical] that would help to reduce the transportation impacts of future
UMMS/UMMHCS patient and employment growth, as well as provide
improvements to the future transportation infrastructure on and around the
UMMS/UMMHCS campus.

This section provides a summary of the UMMS/UMMHCS project [as evaluated in
this study], defines a study area for the project, and cutlines the transportation access
plan components. Subsequent sections provide a detailed discussion of
methodology, analysis methods, existing conditions, and future conditions that are
expected both with and without the UMMS/UMMHCS development project.
Following these, the remainder of the document provides a detailed presentation of
transporiation mitigation and improvement actions that are proposed to reduce the
anticipated impacts of the UMMS/UMMHCS project and provide transportation
infrastructure improvements to the UMMS/UMMHCS campus as a whole.

1 Introduction
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Project Description

The project site is located on an approximately 76-acre parcel the northwesterly
corner of Lake Avenue North and Belmont Street [Route 9] in Worcester. The site is
bound by Lake Avenue North to the east; North Road to the north; Plantation Street
to the west, and Belmont Street {Route 9] and South Road to the south. A site locus
map is presented in Figure 1.

The UMMS/UMMEHCS Master Plan proposal generally consists of 1,880,000 square
feet [sf] of additional building space located on the existing campus located in
Worcester, Massachusetts. This 1,880,000 sf expansion is comprised of 691,000 sf of
emergency room and other associated hospital-related building area; and 1,189,000 sf
of office, teaching, and other support-related building area. Approximately 7,431
new parking spaces are proposed as well to support this expansion in both structured
and at-grade parking areas throughout the campus. The full build-out, as
conceptualized, is presented in Figure 2.

Study Area

The study area for the project has been developed based on an understanding of the
nature of the proposed development, its trip generation potential, and the likely
travel routes that would be used by vehicles traveling to and departing from the
campus. This study area is consistent with prior submissions to the City of Worcester
made on behalf of UMMS/UMMHCS campus as part of a prior development'. It is
possible that additional intersections may be required to be studied as part of a more
comprehensive traffic assessment as it advances in to the city and state regulatory
review process. For the purposes of this study, the following intersections and their
approach roadways were studied as part of this traffic impact assessment:

Unsignalized Intersections
= Lake Avenue at North Road

= Lake Avenue North at northerly u-turn/Regatta Point parking lot
= Lake Avenue North at South Road

= Lake Avenue North at southerly u-turn/Shaw Building site drive

v

' UMass Medical School/UMass Memorial Health Gare System Campus Modernization Program; Snvirommental
Notification Form, VHB, Watertown, MA [July 2003]

2 Introduction
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Signalized Intersections
=  Belmont Street [Route 9] at Shrewsbury Street
= Belmont Street at Plantation Street
» Plantation Street at South Road/Research Drive
= Plantation Street at North Road
= Belmont Street at Lake Avenue
= Boston Turnpike [Route 9] at Quinsigamond Avenue [Shrewsbury]

The study-area intersections are shown in Figure 3. An inventory of the existing
physical conditions within the study area is presented in the following section of this
document.

3 Introduction
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Existing Conditions

Evaluation of the transportation impacts associated with the proposed project
requires a thorough understanding of the current transportation system in the project
study area. Present transportation conditions observed in the study area include
roadway geometry, traffic control devices, daily and peak hour traffic volumes,
roadway operating characteristics, vehicle crashes, current available parking supply.
transit opportunities, and pedestrian amenities. The following sections present a
summary of this information.

Existing Roadway Network

The major travel routes and intersections within the study area are described below.

Figure 3 shows the observed intersection lane geometry and traffic control within the
study area.

Roadways

Belmont Street/Boston Turnpike [Route 9]

Route 9 [Belmont Street in the majority of the project area] is a median-divided
arterial road under local jurisdiction. It runs in a general east/west direction,
providing access to Shrewsbury to the east and Spencer to the west. Belmont Street
intersects Shrewsbury Street, Plantation Street, Lake Avenue, and

Quinsigamond Avenue through the project area. Lane widths on Belmont Street vary
between 10 to 12 feet in the project area. Sidewalks are present along both sides of
Belmont Street, although there are locations where the current sidewalk is in
disrepair. Land uses are mostly commercial and retail with some hospital-related
uses. The posted speed limit on the roadway varies between 30 and 35 miles per
hour [mph] in the project area.

4 Existing Conditions
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Plantation Street

Plantation Street is a local collector roadway through the project area. It is a median-
divided roadway from Belmont Street to just north of North Road. Plantation Street
is a two-lane roadway and runs in a general north/south direction, and provides
access to I-290 and the UMMS/UMMHCS medical carmpus to the north and
residential uses to the south. Much of this roadway was recently upgraded in the
past ten years and is generally in good quality condition. Sidewalks are present along
both sides of Plantation Street through the study area. The roadway intersects
Belmont Street, North Road, and South Road in the project area. Lane widths on
Plantation Street vary between 10 to 12 feet. Land uses on the street are hospital-
related with residential uses north of North Road. The posted speed limit on the
roadway ranges from 30 to 40 mph through the project area.

Lake Avenue North [north of Route 9]

Lake Avenue North is a Iocal collector roadway through the project area. It is
median-divided from Belmont Street to North Road and it runs in a general
north/south direction, providing secondary access to the UMMS/UMMHCS campus,
Regatta Point [a part of the Quinsigamond State Park], the National Guard Armory, a
secondary access to the Massachusetts Highway Department District 3 Office, and
multiple residential uses. Generally, Lake Avenue North is two lanes in each
direction, narrowing to one lane in each direction just north of the study area.
Sidewalks are present along the easterly side of Lake Avenue North, adjacent to the
Regatta Point, and intermittently on the westerly side. Lane widths on Lake Avenue
North vary between 14 to 28 feet in the project area. Wide lanes on Lake Avenue
North operate as two lanes during peak period conditions. Two median breaks along
Lake Avenue North allow left-turns and u-turns to occur along its length. The posted
speed limit on Lake Avenue North ranges from 30 to 35 mph in the project area.

Left turns from westbound Belmant Street are not permitted at its intersection with
Lake Avenue. Rather, motorists wishing to turn left must turn right and immediately
u-turn on Lake Avenue North, and then proceed to travel through the intersection.

Quinsigamond Avenue

Quinsigamond Avenue is a Iocal collector roadway through the project area, in
Shrewsbury. It runs in a general north/south direction, providing access to 1-290 to
the north and Route 20 to the south. Generally, Quinsigamond Avenue is one lane in
each direction. Sidewalks are present along each the easterly and westerly sides of
Quinsigamond Avenue through the study area. Lane widths vary between 10 and 14
feet through the project area. Land uses near the project site are mostly retail and
restaurant, with residential land uses farther north and south along

Quinsigamond Avenue.

5 Existing Conditions
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Intersections

Belmont Street [Route 9] at

Shrewsbury Street

Belmont Street {Route 9] and Shrewsbury Street intersect to form a three-way,
skewed signalized intersection. From the east, Belment Street is designed to operate
as two exclusive left-turn lanes and one through lane. However, this approach is
signed for [and operates as] one exclusive left-turn lane, one shared though/left-turn
lane, and one exclusive through lane. From the west, Belmont Street provides two
through lanes. Eastbound right turns are prohibited at this intersection.

Shrewsbury Street northeast-bound provides three exclusive right-turn lanes and one
exclusive left-turn lane. All approach lane widths are between 10 and 12 feet wide.

A crosswalk is present on the eastbound approach, with bituminous concrete
sidewalks along the approaches of the intersection. However, there are no pedestrian
signal indications at the intersection. Land uses near the intersection include a
combination of commercial and retail land uses, as well as supporting hospital-
related uses.

Belmont Street [Route 9] at

Plantation Street

Plantation Street intersects Belmont Street from the north and the south to form a
four-way signalized intersection. From the east, Belmont Street approaches the
intersection on an uphill slepe and provides an exclusive left-turn lane, two through
lanes, and a channelized right-turn lane under YIELD control. From the west,
Belmont Street approaches the intersection on a downhili slope and provides an
exclusive left-turn lane, two through lanes, and a shared through/Tright-turn lane.
From the south, Plantation Street approaches the intersection at a downhill slope and
provides one through lane and one right-turn lane. Left turns are prohibited from
occurring along this northbound approach. From the nerth, Plantation Street
approaches the intersection on an uphill slope and provides separate exclusive left-,
through, and right-turn lanes. The eastbound, westbound, and southbound
approaches are all median-divided. Crosswalks are present across the northbound
and southbound approaches. The traffic signal accommodates an exclusive
pedestrian phase at the intersection. Bituminous sidewalks are present on all

approaches. Land uses near the intersection include hotel, retail, office, and hospital
parking.

6 Existing Conditions
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Belmont Street [Route 9] at
Lake Avenue

Lake Avenue intersects Belmont Street from the north and south to form a four-way
signalized intersection. At the intersection, Lake Avenue provides an exclusive left, a
through, and a shared through/right-turn lane in each the northbound and
southbound directions. Belmont Street westbound provides three through lanes [two
full through lanes and an short third lane] and a short, channelized right-turn lane.
Belmont Street eastbound provides an exclusive left-turn lane, two through lanes,
and an exclusive right-turn lane. All approach lane wicdths are between 10 and 12 feet
wide. Crosswalks are present on all four approaches to the intersection, with
sidewalks along all approaches to the intersection. The traffic signal accommodates
an exclusive pedestrian phase at the intersection. Land uses near the intersection
include hospital- and university-related uses, as well as retail and recreational uses.

It should be noted that westbound Belmont Street left turns are not permitted at this
intersection. Motorists wishing to turn left must turn right and immediately u-turn
on Lake Avenue North.

Boston Turnpike [Route 9] at
Quinsigamond Avenue

Further east along Route 9 in Shrewsbury, Quinsigamond Avenue intersects

Boston Turnpike from the north and south to form a four-way signalized intersection.
At the intersection, Quinsigamond Avenue northbound provides two exclusive left
turn lanes, one through lane, and one channeiized right-turn lane. Southbound, the
approach consists of an exclusive left-turn lane and a shared through-right-turn lane.
Boston Turnpike eastbound provides an exclusive left-/u-turn lane, one through
lane, and a shared through/right-turn lane. Westbound, the approach consists of an
exclusive left-/u-turn lane, two through lanes, and a right-turn lane. All approach
lane widths are between 10 and 14 feet wide. Crosswalks are present on all four
approaches to the intersection, with sidewalks along all approaches to the
intersection, except for the northerly side of the eastbound approach. Land uses near
the intersection include restaurant and retail-related uses.

7 Existing Conditions
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Lake Avenue North at
North Road

North Road intersects Lake Avenue North from the west to form a three-way,
“T'-type, unsignalized intersection. The southbound approach of Lake Avenue North
provides one 28-foot shared through/right-turn lane. The northbound approach of
Lake Avenue North provides an exclusive through and a shared through/left-turn
lane; each is 15 feet wide. North Road provides one left-turn lane under STOP
control and one channelized right-turn lane under YIELD control. Both lanes are 18
feet wide at the intersection. Sidewalks are present along the easterly side of the
intersection, adjacent to the Quinsigamond State Park. There are no crosswalks at
this intersection. Land use near the intersection consists of residential uses to the
northwest, hospital-related to the southwest, and recreational uses to the east.

Lake Avenue North at

Northerly U-turn/Regatta Point parking [ot

The Regatta Point parking lot site drive intersects Lake Avenue North from the east
to form a three-way, "T"-type unsignalized intersection. At the intersection,

Lake Avenue North provides two through lanes and exclusive left-turn lanes in each
the northbound and southbound directions. The northbound and southbound left-
turn bays also accommodate respective u-turns. The approach lane widths vary from
9 to 10 feet for the left-turn lanes and 12 to 18 feet for the through lanes. The Regatta
Point driveway provides one 18-faot full-access approach. Sidewalks are present
only along the easterly side of the intersection, adjacent to the Regatta Point. A 10-
foot crosswalk is present across the northerly approach at the intersection. A
staircase, 20 feet north of the crosswalk on the westerly side of the intersection,
provides direct access between the hospital and the Regatta Point public parking lot.

Land use near the intersection consists of recreational uses to the east and hospital-
related uses to the west.

8 Existing Conditions
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1 ake Avenue North at
South Road

South Road intersects Lake Avenue North from the west to form a 'right-in/right out’
three-way unsignalized intersection. On the southbound approach, Lake Avenue
North provides one shared through/right-turn lane and one exclusive through lane.
Northbound, Lake Avenue North provides two exclusive through lanes. Access to
South Road is not available from the northbound approach. Lane widths on the
Lake Avenue North approaches range from 14 to 18 feet. South Road provides one
22-foot wide channelized right-turn lane under STOP control. Sidewalks are present
along the easterly side of the intersection, adjacent to the Regatta Point, and on the
westerly side just south of the intersection. Land uses near this intersection include a
MassHighway district office to the southwest, the medical campus to the northwest
and recreational uses to the east.

Lake Avenue North at
Southerly U-turn/Shaw Building site drive

The Shaw Building site drive intersects Lake Avenue North from the west to form a
three-way "T’-type unsignalized intersection. On the southbound approach,

Lake Avenue North provides one shared through/right-turn lane and one exclusive
through lane. Northbound, Lake Avenue North provides one exclusive through lane
and one shared through/left-turn lane. Both the northbound and the southbound
approaches accommodate u-turns. Lane widths on the Lake Avenue North
approaches range from 14 to 16 feet. The Shaw Building site drive provides one
single-lane, full-access approach. Sidewalks are present along both sides of

Lake Avenue North. The intersection provides no crosswalks. Land uses near this
intersection include hospital-related uses to the southwest, an armory to the
northwest, and recreational uses to the east.

Plantation Street at
South Road/Research Drive

South Road and Research Drive intersect Plantation Street from the east and west,
respectively, to form a four-way signalized intersection. South Road and

Research Road approach the intersection on an uphill and downhill slope,
respectively. Each approach provides two shared through/turn lanes.

Plantation Street provides exclusive left-turn lanes, as well as shared through/right-
turn lanes on each the northbound and southbound approaches. All four approaches
are median-separated. Crosswalks and sidewalks are present on all approaches.
However, there are no pedestrian signal indications at the intersection. Land uses
near the intersection include office, university, and hospital and daycare parking.

9 Existing Conditions
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Plantation Street at North Road

North Road intersects Plantation Street from the east to form a three-way 'T -type
signalized intersection. North Road approaches the intersection on an uphill slope
and provides one general-purpose lane. Plantation Street provides one through lane
and one shared through/turn lane onto North Road in each direction.

Plantation Street is median-divided on both approaches. Crosswalks are present on
the westbound and northbound approaches, with sidewalks along both sides of
Plantation Street and the southerly side of South Road. The traffic signal
accommodates an exclusive pedestrian phase at the intersection. Land uses near the
intersection include research buildings, university, and hospital uses.

Traffic Volumes

To determine the baseline traffic conditions along the study area roadways, 48-hour
automatic traffic recorder [ATR] counts were conducted on the three main study area
roadways in May 2003. The resulis of these ATR counts are summarized in Table 1.
Table 1
Existing Traffic Volume Summary
Morning Peak Hour Evening Peak Hour
Location ADT® Volume  KFactor” Dir. Dist. ° ! Volume  KFacter  Dir Dist
Beimont Street Route ), west of
Plamation Street 39,600 2,590 6.5% 51% WB 3,030 1.7% 54% WB

Plantation Street, north of
Belmont Street [Route 9] 22,700 2,150 9.5% 53% NB 1,910 8.4% 66% SB

Lake Avenue Naosth, north of

C 0, (o 0,
Belmont Street [Route 9] 16,300 1,140 1.0% 76% NB 1,240 7.6% 60% SB
source: based on automatic traffic recarder counts conducied in May 2003
a Average Daily Traffic volume, expressed in vehicles per day
b represents the percent of daily traffic which occurs during the peak hour
C dirsctional distribution of peak hour traffic
note: peak hours do not necessarily coincide with the peak hours of turning movement counts

As Table 1 illustrates, the ATR volumes indicate that on a typical weekday,
approximately 39,600 vehicles per day fvpd] travel on Belmont Street. Typical
commuter morning and evening peak hours represent approximately

6 to 8 percent of the daily traffic on this roadway. During the typical weekday
morning and evening peak hours, approximately 51 and 54 percent of the traffic,
respectively, flows westbound.

10 Existing Conditions
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The ATR volumes also indicate that on a typical weekday, approximately 22,700 vpd
travel on Plantation Street. Typical commuter morning and evening pealk hours
represent approximately 8 to 10 percent of the daily traffic on this roadway. During
the typical weekday morning peak hour, approximately 53 percent of the traffic flows
northbound, while during the typical evening peak hour, approximately 66 percent of
the traffic flows southbound.

Finally, the traffic volumes indicate that indicate that on a typical weekday,
approximately 16,300 vpd travel on Lake Avenue North. Typical commuter morning
and evening peak hours represent approximately 7 to 8 percent of the daily traffic on
this roadway. During the typical weekday morning peak hour, approximately

76 percent of the traffic flows northbound, while during the typical evening peak
hour, approximately 60 percent of the traffic flows southbound.

Concurrent with the ATR counts, manual turning movement counts [TMCs] were
conducted at the ten study-area intersections during a typical weekday morning from
7:00 AM to 9:00 AM and typical weekday evening from 4:00 PM to 6:00 PM in May
and June 2003. Supplemental traffic counts were also conducted in January 2005 to
confirm that no significant changes to traffic patterns have occurred between the
original 2003 observations and the time when this traffic document was prepared.
Comparison of traffic count data with historic seasonal data available from
MassHighway indicated that May and June traffic counts are approximately 8 to

11 percent higher than the annual average month conditions, while January traffic
counts are typically six percent lower than the average annual month conditions.
However, the supplemental traffic count conducted in January 2005 included
overlapping intersections from the May/June 2003 traffic counts. A comparison of
the coineident peak period traffic volumes indicated that the January 2005 and
May/June 2003 traffic volumes are comparable. The Existing weekday morning and
evening peak hour traffic volumes are shown in Figures 4 and 5, respectively.

Vehicle Crash Summary

To identify potential vehicle crash trends in the project study area, the most current
vehicle crash data for the study area intersections was obtained from MassHighway

for the years 1999 through 2002. A summary of the MassHighway vehicle crash
history is presented in Table 2.

The 2001 MassHighway average crash rates for signalized and unsignalized
intersections for District 3 [the MassHighway district designation for Worcester] are
0.83 and 0.80, respectively. Asshown in Table 2, three study area intersections
exceed the MassHighway District 3 average crash rate values.
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Tahle 2
Vehicular Crash Summary 11999 - 2002]
. Lake Avenye Norb af th R lign Str
! NorhRd. N. U4umiRegalta Pt. Scuth Rd. $. U-tur/Shaw Building | Second Rd./South Lot Shrewsbury St Plantation St Lake Ave. Quinsigamond Ave, Sculh Rd. North Rd.

Signatized No No No Ho No Yes Yes Yes Yes Yes Yes
Year !
1999 i 3 0 1 0 ¢ 1! » 3t 16 0 1
2000 | 1 0 ¢ 0 ¢ 1 8 bl 14 1 4
2001 | 0 4 1 0 |+ 16 35 12 16 0 3
2002 | 1 4 [ 0 5 1 23 18 1 2 1
Totg! | 3 0 1 0 0 B4 ng 83 53 3 9
Collision Type ! !
fngle | o 0 9 o 0 | 0 43 3 1 3 4
Head-on : 0 2 Q 0 a ! 3 3 2 0 a 1
Rear.end i 2 0 1 o 0 | it 45 32 30 0 2
Unknoun 1 [} Q 4 Q : i (] 15 12 Q 2
Total | 3 o 1 0 0 &1 118 8 53 3 E
Severity
Fatatity 0 o 0 0 0 0 0 0 ¢ [} 0
Hit and Run 0 0 o 0 o 1 1 3 [ [} 0
Injury Crash 2 0 ¢ 0 13 H 33 24 14 1 L]
Propeay Only 1 ¢ 1 0 o 39 b 5 8 1 5
Unknguws 2 g ¢ 0 1 ] [ 1 1 1 0
Total 3 0 1 0 [} 64 118 83 53 3 9
Time of day
7:00 AM to 5:00 AM 0 0 4 [\ 4 5 18 8 H 0 3
4:00 PM to 5:00 PM 1] ] 4 o 4 7 13 8 5 0 2
Oty ! 3 1] 1 g 2 52 8 &7 43 2 4
Tota) ] 3 0 1 0 0 64 18 83 53 3 g
Day of Week !
Monday-Friday 1 ] 1 0 0 47 % 68 Iy 2 8
Sayurday-Sunday 2 ] ] Q 0 1 2 15 12 1 1
Total 3 o 1 0 0 64 118 3 53 3 ]
Payement Conditicns
Stigs i 0 0 [ 0 [} : 1 6 0 1 1 0
Dry | 3 0 0 9 0 | 45 7 63 38 : 7
Wet i 0 0 1 0 [} ! i6 34 18 13 0 2
Iey | 0 0 0 0 0 | 2 s o g 0 o
Urkngya ) ] 1] 1 0 Q ! 2 2 2 3 2 |13
Tozl i 3 0 1 o 0 ] 64 118 8 53 3 8
MassRighway Crash Rate | 010 0.00 0.03 0.00 0.00 i 135 1,26 0.83 .66 o7 0.24
Excoeds MassHighway | !
Crash tatc? i no no no no 1o i yes yes o5 no o no

source  MassHignway crash dala

note, WassHighway crash ralas for Districl 3 ara €.83 for signalized intarsections and 0.8¢ for unsignalized intersections
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As the data in Table 2 indicates, the intersections with the most vehicle crashes are
all along Belmont Street, the most heavily traveled roadway in the study area.
Angle and rear-end crashes were the most frequent type of crashes. Many of these
were likely due to excessive speed on the approaches, large intersection volumes,
and inadequate traffic signal clearances. The majority of these crashes occurred
during non-commuter peak hours during the typical workweek. The majority of
these crashes also occurred on dry pavement. There were no reported fatalities at
any of the study area intersections during the four-year period.

Modifications aimed at improving traffic operations — and therefore the safety - at
each of the intersections that exceed the MassHighway Crash Rate are discussed
later in this document.

Available Parking Supply

Based on field observations and inventories and information provided by
UMMS/UMMHCS personnel, the hospital and university has a current parking
supply of approximately 5,190 spaces among three types of parking areas:

= 4,417 on-site parking spaces in surface lots and garages;
* 92 on-site parking spaces as designated ‘on-street’ parking; and
* 681 off-site parking spaces in reserved parking lots.

A description and summary of each is provided below.

On-Site Parking [lots and garage]

Eleven designated parking lots are provided for hospital- and university-related
motorists. Two garages are provided to the west and south of the hospital and
university. Each parking lot and garage is reserved for specific users, including
employees, patients, and visitors. The 11 lots and 12 garage levels comprise 4,417
parking spaces, approximately 85 percent of the total available parking supply.

On-Site Parking [on-street]

On-street parking is permitted along four internal roadways. This on-street parking
includes a combination of metered parking, handicapped parking, and permit
parking spaces for hospital staff. Of these designated roadways, North Road offers
the most on-street parking spaces [59], connecting Lake Avenue North and
Plantation Street. These four internal roadways comprise 92 parking spaces,
approximately 2 percent of the total available parking supply. The majority of these
spaces are traditionally utilized by emergency room patients and staff as overflow
parking from the designated ER parking area.
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Off-Site Parking

Finally, five off-site parking lots are available to hospital- and university-related
motorists. Three of these lots are owned by UMMS/UMMEHCS, and two are leased.

The Shaw lot, owned and maintained by UMMS/UMMHCS, is located on the
northwesterly corner of Lake Avenue North and Belmont Street. The parking lots
serving One Biotech and Two Biotech, in the Biotech complex west of

Plantation Street, are also owned and maintained by UMMS/UMMHCS. The
parking lot serving Four Biotech is leased through UMMS/UMMHCS, as well as 48
spaces adjacent to the Three Biotech building.

The five total off-site parking lots comprise 681 parking spaces, approximately
13 percent of the total available parking. Table 3 and Figure 6 summarize and
illustrate the available parking at the campus.

Table 3
Existing Parking Supply Summary
Code Parking Area Existing Supply
On-Site Parking Lots and Garages
1 Basic 126
2 Benedict 33
3 Clinical 92
4 Daycare 15
5 East 229
6 Emergency 11
7 Handicapped - 19
8 Middle 210
9 Pine Tree 469
10 Power Plant 43
11 South Parking Garage 1,600
12 West 101
132131 West Parking Garage 1,469
On-site Parking fon-street]
14 North Road 59
16 First Road 7
17 Second Road 18
18 Third Road 8
Off-Site Parking
20 One Biotech 205
21 Two Biotech 183
22 Four Biotech 0
23 Three Biotech 48
0C1 Shaw Lot idd
Total 5,150

source:  based on UMMS/UMMHCS-supplied information and VHE figld inventery {June 1, 2003}
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Current Parking Ratios

No projections of future staffing or patient activity are available, so for the purposes
of estimating current parking demand, planning ratios of parking spaces per 1,000 sf
of gross square foot of building space are used. As described later in this document,
the gross square footage of the current UMMS/UMMHCS campus is 2,063,711 sf.
Table 3 above indicates that there are a total of 5,190 available parking spaces. This
equates to a 2.51 parking spaces per 1,000 square feet of gross building space.
Should the full build-out of the Master Plan be realized, UMMS/UMMHCS should
maintain, at a minimum, this parking ratio.

Transit Opportunities
Public transit options are available to the staff, patients, and visitors to the

UMMS/UMMHCS campus. The following is a brief summary of those services
serving the area.

Bus Service

The Worcester Regional Transit Authority [WRTA] runs bus service near the site via
two routes: the Route 15 - Shrewsbury and Route 24E - Belmont Street/

Lake Avenue Line, as summarized in Table 4. Route 15 begins service at Main Street
and Main Circle. The route runs southwest on Maple Street, west on Belmont Street,
south on Shrewsbury Street, through Washington Square, and ends in downtown
Worcester at Foster Street and Walde Street. The bus makes scheduled stops at
Fairlawn Plaza and the project site. Weekday service runs from 6:10 AM to 7:00 PM
with one hour headways. On Saturday, service runs from 9:15 AM to 6:15 PM with
ore or two hour headways. There is no Sunday service for this line. Route 15 also
has an alternate start location at South Quinsigamond Avenue at Lake Street. This
route travels north on South Quinsigamond Avenue, then continues west on
Belmont Street, with the aforementioned principal course to end at Foster Street and
Waldo Street. The alternate route’s only scheduled stop is at the project site. There
are two weekday start times from the alternate location - 10:35 AM and 1:35 PM. On
Saturday and Sunday, there is no service from this location. From Foster Street and
Waldo Street, buses continue west as Route 21 - Highland/Assumption College.
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The 24E Line begins at City Hall on Main Street in downtown Worcester. The route
runs east on Belmont Street, takes a service road north near Worcester State
Hospital, and continues east to service the site on South Street. The route then heads
north to end on Lake Avenue at George Booth Apartments. Scheduled stops for this
route include Medical Center of Central Massachusetts and the project site.
Weekday service runs from 5:50AM to 8:40PM, with approximate 30 minute
headways. On Saturday, service runs from 6:15 AM to 8:15 PM with one hour
headways. Sunday service runs from 10:30 AM to 7:30 PM with one or two hour
headways. From City Hall, buses continue west as Route 24W - Washington
Heights/Logan Field.

Commuter Rail

The Massachusetts Bay Transportation Authority [MBTA] runs commuter rail
service to downtown Worcester from points east via the Framingham/Worcester
line. The service begins at South Station in Boston and ends in Worcester with
multiple stops along the route. Weekday service begins at 6:50 AM and ends at
10:05 PM with intermittent headways. Saturday and Sunday service begin at 7:50
AM and ends at 11:00 PM, also with intermittent headways. From the station,
commuters may access either the 24E bus or the 15 bus for continued service to the
project site. Table 4 also provides a summary of the commuter rail schedule,

Table 4

Existing Transit Service Summary
Mode Weekday Start Time  Weekday End Time  Weekday Headways
Bus Route 15 [Shrewsbury] 6:10 AM 7:00 PM 60 minutes
Bus Route 24 E {Belmont St/Lake Ave] 5:50 AM 8:40 PM 30 minutes
Commuter Rail - Framingham/ Worcester Line 6:50 AM 10:05 PM intermittent

sources:  hitpuiwww.therta.com/schedules.him
hitp:/fwww. mbta.comitraveling tschedules commuter Enedetail.asp?line=framingharn

Pedestrian Ame

VHB inventoried the presence of sidewalks and passable pedestrian walkways
through the study area. In general, the study area has a moderate amount of
sidewalks with a fair amount of connectivity, as well as crosswalks at the major
intersections. A summary of the passable pedestrian walkways [sidewalks, paths,
and crosswalks] is presented in Figure 7.
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Existing Area Transportation Infrastructure
Deficiencies

Throughout the study area, several intersections are currently operating at sub-
optimal levels. This is due to the intersections already processing a large amount of
vehicular volume; sub-standard intersection geometry and/or traffic control; or a
combination of both. VHB has identified these locations, and they are presented
graphically in Figure 8.

As expected, three of the four study area intersections along Route 9 are operating
near, at, or even over theoretical capacity during the weekday morning and evening
peak periods. In addition, the ‘front door’ of the hospital - the main entrance along
Plantation Street - also exhibits significant congestion during the weekday morning
and evening peak periods.

With the addition of either background traffic growth or site-generated traffic as
part of the UMMS/UMMHCS Mater Plan projects, the additional trips to the area’s

roadway system would be expected to further degrade the operations at other study
area intersections.

Discussions of the future traffic growth in the area and recommended transportation
infrastructure improvements are presented later in this document.
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Future Conditions

To determine the impacts of the site-generated traffic volumes on the surrounding
roadway network, future traffic conditions were analyzed for the year 2013. The
year 2013 was selected as the horizon year for the purposes of quantifying and
assessing future transportation impacts generated by the entire project.
Independent of the proposed project, volumes on the roadway network under the
future No-Build conditions were assumed to include existing traffic and new traffic
resulting from background traffic growth. Anticipated site-generated traffic
volumes were added to the future No-Build traffic volume networks to reflect the
future Build conditions within the project study area.

No-Build Traffic Volumes

No-Build traffic volumes include all existing traffic and any new traffic due to
background traffic growth by 2013. Consideration of these factors resulted in the
creation of the future No-Build condition traffic volumes.

Annual Background Traffic Growth

A review of historic data published by MassHighway for roadways near the project
site indicated that daily traffic volumes in the area have increased by approximately
two percent per year over the past few years. Previously, Worcester's City traffic
engineer agreed that a two percent per year annual backgreund traffic growth
would be appropriate for the study area, Therefore, a two percent per year
background growth rate was used for the future No-Build analysis.

The two percent per year general background growth was then added to the
Existing conditions traffic volumes to develop the future No-Build weekday
morning and evening peak hour traffic volume networks. These networks are
shown in Figures 9 and 10.
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Planned Area Roadway Improvements

In assessing future traffic conditions, proposed roadway improvements within the
study area were considered. According to readily-available information, no
roadway improvement projects that could affect capacity in the Worcester portion of
the study area are planned.

However, the Boston Turnpike/Quinsigamond Avenue intersection [in Shrewsbury]
has been included in a recent design submission for improvements as part of a
MassHighway signal and roadway improvement project. These improvements were
recently put out to bid and will likely go to construction sometime in mid- to late
2005 or early 2006. These improvements will include a replacement of the traffic
signal equipment and coordination with other signalized locations along Route 9 in
Shrewsbury, as well as geometric improvements aimed at improving the traffic flow
into and out of the various commercial properties near this signal.

Site-Generated Traffic

To evaluate the impact of the proposed development of the 1,880,000 sf expansion of
the UMMS/UMMHCS campus on the study area intersections, the number of new
vehicular trips arriving and departing from the development site needs to be
estimated. ITE's Trip Generatior', an industry-standard method, was used to
estimate both the existing and anticipated site-generated trips by using estimates
based on the various components of the development. The ITE estimates for the
existing trip generation were compared to the actual, observed existing traffic
generation at the site. If these estimates generally agree, this ensures that ITE is a
reasonable and accurate method to project the future site’s trip generation potential.

The trip generation estimation for the development’s expansion plans was
conducted in three phases:

=  First, identify the components of development to be constructed on the
site and the ultimate uses [hospital space, office/administrative space,
and/or academic space].

*  Second, estimate the amount of traffic to be generated by the entire
development expansion.

= Third, estimate the amount of traffic to be generated by each individual
component.

v
2 \TE: Trip Generaticn, Sixth Edition, \nstitute of Transporation Enginesrs, Washington, DG [1987]
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|
Development Phases
The compenents of the four identified phases of the Master Plan are summarized
below in Table 5. For the purposes of the transportation assessment, the campus
was divided in to four quadrants [A, B, C, and D]. Each of these quadrants will
likely have unique transportation trends, such as arrival and departure patterns,
parking demand, and linkage to the existing main campus. This phased approach is
not intended to cutline a suggested development pattern, but rather to simply
identify and recognize that a motorist attempting to arrive at, for example, the
northwestern corner of the site will likely follow a different commuting pattern than
someone arriving at the southeastern corner of the development.
Table 5
Development Phases
Phase Location Office Space [sf] Hospital Space [sfi New Parking Spaces
A emergency room division 0 445,000 2,651
B northwes! quadrant 477,000 0 2,240°
c southwest quadrant 344,000 0 1,410
D southeast quadrant 368,000 246,000 3,130
Taotal -- 1,189,000 691,000 1,431
SOUrGE; T/KA proposed Master Plan site ptan, dated March 1, 2005
a 269 parking spaces would alse be removed from the existing parking garage
As Table 5 indicates, the total expansion of the UMMS/UMMHCS facility would
result in 1,880,000 sf of additional hospital and hospital-related space. An additional
7,431 parking spaces would be constructed to support the full build-out of the
Master Plan.
&=
Traffic Projections

To estimate the trip-generating characteristics for the proposed development plan,
traffic projections were derived from trip generation rates published by the Institute
of Transportation Engineers [ITE] Trip Generation, as previously described. Because
the ITE information is based on national averages and not necessarily specific to the
actual UMMS/UMMHCS development in Worcester, VHB examined actual traffic
counts that were conducted in July 2003 for the Expanded ENF prepared for the
Campus Modernization Program. A sumrmary of this comparison is presented
below in Table 6.
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Existing Trip Generation Summary

Actual Observed
Via... Traffic at the Campus ITE: Hospital ITE: General Office
Size {sf] 2,063,711 783,623 1,280,088
Method ohserved * ITE Tthed. [regression]  ITE Tthed. [regression]
Weekday AM*®
Enter 1,475 575 1,270
Exit 415 285 175
Total 1,890 860 1,445
Weekday PM*
Enter 475 260 255
Exit 1,345 230 1,255
Total 1,820 790 1,510
a as shown in VHB's July 2003 ENF
b applies ITE LUC 610 [hospital] for UMass teaching hospltal and the Benadict Building [783.62 ksf);
applies ITE 710 [ofikce spaca] to the UMass medical school and the LRB [1,280.09 ksf]
c traffic volumes expressad In trips per day
d traffic volumes expressed In trips per hour

As Table 6 indicates, the peak period traffic counts at the site indicated that the
existing site generates approximately 1,890 and 1,820 weekday morning and
weekday evening peak period trips, respectively. The ITE estimates for hospital and
office, the two closest land uses represented in the ITE database, indicate that the
existing site should generate approximately 2,300 trips during each the weekday
morning and weekday evening peak period. This results in the ITE data over-
estimating the actual trip generation at the existing site by approximately 20 to

25 percent. One reason for this is that the observed traffic counts do not take into
account the off-site parking that is occurring at the campus and may or may not be
influenced by the amount of public transit serving the site.

Regardless, the results of the evaluation indicate that the ITE trip generation
calculations result in more peak period traffic volume than the actual, observed
traffic volumes. Therefore, to prevent a conservative ‘worst-case’ evaluation, the
ITE trip generation projections were used to forecast the future anticipated trip
generation impact associated with the 1,880,000 sf development plan.

The vehicular trip increase that is anticipated due to the full build-out of the
UMMS/UMMHCS Master Plan is summarized below in Table 7.
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Table 7
Net Trip Generation Impact of Master Plan Expansion
Peried/Condition Existing’ Proposed
Weekday Daily
Enter 9,780 16,670
Exit 9.780 16,670
Total 19,560 33,340
Weekday AM*
Enter 1,845 2,980
Exit 460 825
Total 2,305 3,805
Weekday PM*
Enter 515 885
Exit 1,785 2,915
Total 2,300 3,800
a as shown in VHB’s July 2003 ENF and in Table & of this document
D assumes building program as described in Table 5
c ‘Proposed’ minus ‘Existing’
d traffic volumes expressed in trips per day
e trafflc volumes expressed in trips per hour

As shown in Table 7, the UMMS/UMMHCS development plan, when completed in
its entirety and occupied, could generate approximately 13,780 new daily trips
during a weekday over what is currently being generated at the campus today. This
would include approximately 1,500 new trips during each the weekday morning
and weekday evening peak hours.

While it is likely that the development would be constructed in a phased approach
[as noted previously], not all of these new vehicle trips would be expected at the
same time. While the construction phasing program currently is not known, the trip
generation projections for this site were estimated based on the development of the
four quadrants of the site. The trip generation projections of each quadrant of the
development Master Plan are summarized below in Table 8. The detailed trip
generation evaluation worksheets and building size assumptions are included in the
appendix.
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| Table 8
Anticipated Development Phase Trip Generation
Phase* A B c 2]
Period/Phase Location | emergency room division nortiwest quadrant saulhwest quadrant soutfeast quadrant
Weekday Daily ©
Enter 3187 7,64 394 2,385
Exit 3187 164 554 2,385
Total 6,374 1,528 1,108 4,170
Weekday AM*
Enter 387 212 154 182
Exit 183 28 20 i28
Total 576 240 174 510
Weekday PM*
Enter 151 54 39 126
Exit 304 262 130 314
Total 454 316 229 500
a as described in Table 5
b as shown in Table 7
c traffic volumes expressed in trips per day
d traffic volumes expressed in trips per hour

As shown, the development of the emergency room division area and the
southeastern quadrant of the campus will result in the major traffic generation at the
site. The northwest quadrant is mostly developed already with the only major
modifications being to the parking structures that would need to be improved to
support the development of the site.

. ____________________________________________________|
Trip Distribution

The directional distribution of the additional project-generated traffic approaching
and departing the site is expected to be similar to the travel patterns of current site
traffic. Traditional trip patterns made to and from the hospital during the peak
hours are expected to be predominantly entering in the morning peak hour and
exiting in the evening peak hour. The preliminary trip distribution patterns for the
UMMS/UMMEHCS Master Plan were based on the observed trip distribution
patterns. These patterns were developed from the existing travel patterns through
the study area at each of the four campus entrance/exit points [North Road and
South Road at Plantation Street and Lake Avenue North]. Then, the trip distribution
patterns for the Master Plan were conservatively adjusted to reflect the likely arrival
and departure patterns of visitors and staff. Consideration of available parking
supply was also considered in this assessment. The trip distribution patterns are
presented below in Table 9 and Figure 11.
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Table 9

Vehicle Trip Distribution Summary
Route Direction [from/to] Percent of Total
Piantation Street north 24
Lake Avenue North north 9
Route 9 [east of Quinsigamond Avenise] east 18
Quinsigamond Avenue, south of Route 9 south 5
Quinsigamond Avenue, north of Route 9 north 2
Lake Avenue South south 16
Piantation Sireet south 9
Shrewsbury Street west 7
Route 9 [west of Shrewsbury Streef] west 8
Research Drive [west of Plantation Street] west 2
Tolal - 100%

Table 9 indicates that approximately one third of the campus-related traffic arrives
from and departs to each the north and the south. The remaining third arrives from
and departs to the site from the east and west combined.

The full-build site-generated traffic for the weekday morning and weekday evening
peak periods was estimated based on Tables 7, 8 and 9 and is shown graphically in
Figures 12 and 13, respectively. These volumes were then added to the No-Build
peak hour traffic volumes to develop the future Build weekday morning and
evening peak hour traffic volumes, shown in Figures 14 and 15, respectively.

Future Parking Supply

As part of the Campus Modernization Program, a 1,600-space parking garage was
proposed on the location of the South lot. The parking garage was proposed to
eliminate some of the need for leased satellite parking lots [such as Regatta Point
and Warcester State Hospital]; on-street parking [such as South Road]; and to

accommodate future parking demand associated with the Campus Modernization
Program.

To support the overall UMMS/UMMHCS Mater Plan, a total of 7,431 new parking
spaces in seven garages are proposed. Approximately 1,227 parking spaces would
need to be removed, most in surface lots, to allow the construction of the proposed
garages. Table 10 and Figure 16 summarize and illustrate the proposed future
parking supply.
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Table 10
Future Parking Supply Summary
Code  Parking Area Existing Supply Proposed Change &
On-Site Parking Lots and Garages
1 Basic 126
2 Benedict 33
3 Clinical 92
4 Daycare’ 15 -1
5 Fast® 229 -229
6 Emergency 1
7 Handicapped 19
8 Middle 210
9 Pine Tree® 469 -469
9a Southwest Parking Garage 0 1,410
10 Power Plant 43
10a Northeast Garage © - 2,651
1 South Parking Garage 1,600
12 West' 107 -101
12a Northwest Parking Garages® ] 2,240
133-13f  West Parking Garage 1,469 -269
14 Southeast Parking Garage" o 1130
On-site Parking [on-street]
14 Nerth Road 59
16 First Road 7
17 Second Road 18
18 Third Road 8
Off-Site Parking
20 One Biotech 205
21 Two Biotech 183
22 Four Biotech 10
23 Three Biotech 48
oc1 Shaw Lot’ 144 -144
Total 5,190 6,204 i

SOUrCe: based on VHB field inventory [June 1, 2003}, UMMS/UMMHCS-supplied information, and T/KA site plan
italicized values are changes from current parking supply

would be removed for northwest parking garages

would be removed for northeast parking garage

would be removed for southwest parking garage

would support community medical proposed in southwest quadrant

would support expandsd ERD, support buildings, eic. pregrammed for northeast quadrant
would be removed for northwest parking garages

three garages: 795 spaces; 1,145 spaces,; and 300 spaces

two garages: 343 spaces; 787 spaces

would be removed for southwest parking garages

i U= B B = N o = )

Future Parking Ratios

25 Future Conditions

Whawatrits\05288.00veports\UMMS-UMNMHCS_master_plan_clienl_dralt_2003_03_21.doc



Vanasse Hangen Brustlin, Inc. DRAFT - FOR CLIENT REVIEW

As previously described, the Master Plan consists of expanding the
UMMS/UMMHCS campus by approximately 1,880,000 sf. This would result in an
overall campus size of 3,943,711 sf. As part of this Master Plan, a total of 11,394
parking spaces would be available. Similar to the current parking ratios, future
parking demand planning ratios are described in terms of parking spaces per 1,000
sf of gross square foot of building space. Under the proposed full-build of the
campus and construction of parking spaces, the future UMMS/UMMHCS campus

would have a parking ratio of 2.89 parking spaces per 1,000 square feet of gross
building area.
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Traffic Operations Analysis

Measuring existing traffic volumes and projecting future traffic volumes quantifies
traffic within the study area. To assess quality of flow, roadway capacity analyses
were conducted with respect to existing conditions and projected No-Build, and
Build traffic volume conditions. Capacity analyses provide an indication of the
adequacy of the roadway facilities to serve the anticipated traffic demands.

Level-of-Service Criteria

The evaluation criteria used to analyze area intersections and roadways in this traffic
study are based on the 2000 Highway Capacity Manual [HCM]J*.

Level of service [LOS] is the term used to denote the different operating conditions
that occur on a given roadway segment under various traffic volume loads. Itisa
qualitative measure that considers a number of factors including roadway geometry,
speed, travel delay, freedom to maneuver, and safety. Level of service provides an
index to the operational qualities of a roadway segment or an intersection. Level-of-
service designations range from A to F, with LOS A representing the best operating
conditions and LOS F representing the worst operating conditions.

The level-of-service designation is reported differently for signalized and
unsignalized intersections. For signalized intersections, the analysis considers the
operation of all traffic entering the intersection and the LOS designation is for
overall conditions at the intersection. For unsignalized intersections, however, the
analysis assumes that traffic on the mainline is not affected by traffic on the side
streets. Thus, the LOS designation is for the critical movement exiting the side
street, which is generally the left-turn cut of the side street.

v
* 2000 Highway Capacity Manual, Transportation Research Board — National Research Council, Washington, D.C. {2000]
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In addition to LOS, two other measures of effectiveness [MOEs] are typically used to
quantify the traffic operations at intersections; volume-to-capacity ratio [v/c] and
delay [expressed in seconds per vehicle]. For example, an existing v/c ratio of 0.9
for an intersection indicates that the intersection is operating at 90 percent of its
available capacity. A delay of 15 seconds for a particular vehicular movement or
approach indicates that vehicles on the movement or approach will experience an
average additional travel time of 15 seconds. It should be noted that v/¢ and delay
could have arange of values for a given LOS letter designation. Comparison of
intersection capacity results therefore requires that, in addition to the LOS, the other
MOQOEs should also be considered.

It should be noted that the analytical methodologies typically used for the analysis
of unsignalized intersections use conservative analysis parameters, such as long
critical gaps. Actual field observations indicate that drivers on minor streets
generally accept shorter gaps in traffic than those used in the analysis procedures
and therefore experience less delay than reported by the analysis software. The
analysis methodologies also do not fully take into account the beneficial grouping
effects caused by nearby signalized intersections. The net effect of these analysis
procedures is the over-estimation of calculated delays at unsignalized intersections
in the study area. Cautious judgment should therefore be exercised when
interpreting the capacity analysis results at unsignalized intersections.

Level-of-Service Analysis

Levels of service analyses were conducted for the Existing, No-Build, and Build
conditions for the signalized and unsignalized study-area intersections.

Signalized Intersection Capacity Analysis

Signalized capacity analyses were conducted for the six signalized intersections in
the study area under the three conditions studied. Table 11 presents a summary of

these analyses. The capacity analyses worksheets are included as an appendix to
this document.

28 Traffic Operations Analysis
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Table 11
Signalized Intersection Capacity Analysis Summary
Existing No-Build Build

Location Period vic' Delay” LOS® vic Delay  LOS vic Delay  LOS
Belmont Street [Route 9] at weekday morning 0.52 15 B 0.65 20 C 0.70 21 C
Shrewsbury Street weekday evening 0.62 15 B 0.80 15 B 0.84 15 B
Belmont Street at weekday morning 0.93 59 E 1.14 97 F 1.30 128 F
Plantation Street weekday evening 0.94 63 E 1.16 100 F 1.27 126 F
Plantation Street at weekday morning 0.58 15 B 0.63 16 B 0.92 70 E
South Road weekday evening 0.76 19 B 0.84 22 c 1.19 82 F
Plantation Street at weekday morning 0.53 6 A 0.60 7 A 1.04 35 C
North Road weekday evening 0.47 6 A 0.56 7 A 0.93 20 B
Belmont Street at weekday morning 0.83 44 D 1.03 53 D 1.15 89 F
Lake Avenue weekday evening 0.87 58 E 1.06 75 E 1.30 137 F
Boston Turnpike at weekday morning 0.76 22 c 0.98 49 D 1.06 84 F
Quinsigamond Avenue | weekday evening | 1.23 87 F | 152 156 F 1.65 - F

a volume-to-capacity ratio

b average delay in secends per vehicle

[ level of service

vfc ratio exceetls 1.2 andfor delay exceads 180 seconds

Field investigations and the analyses summarized above indicate that existing traffic
operational deficiencies are present at the Belmont Street/Plantation Street,

Belmont Street/Lake Avenue, and Boston Turnpike/Quinsigamond Avenue
intersections. These intersections operate at LOS E or worse in either one or both of
the peak periods under the Existing conditions. Increases in delay are attributable to
the additional background traffic in the future No-Build conditions. As expected,
site-generated traffic from the proposed project is anticipated to add significant
overall intersection delays at most study area intersection locations.

The peak hour intersection operations at the Belmont Street/Shrewsbury Street and
Plantation Street/North Road intersections are projected to worsen, but remain
operating at LOS C or better. The delay increases at the Plantation Sireet/

South Road intersection are attributable to the fact that it is widely known as the
main entrance to the campus. At least 26 percent of the site-generated traffic is
anticipated to arrive at the site overall through this intersection.

Unsignalized Intersection Capacity Analysis

Intersection capacity analyses were also conducted at the four unsignalized study-
area intersections for the weekday morning and weekday evening peak hours under
Existing and future No-Build and Build conditions. The analysis results for
unsignalized intersections reflect the operation of the critical turning movements on
the minor street, typically the left turn. The analysis assumes that mainline traffic is
unaffected by side street traffic. Table 12 summarizes the capacity analysis results
for the unsignalized study-area intersections.

2% Traffic Operations Analysis
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Table 12
Unsignalized Intersection Capacity Analysis Summary
Existing No-Build Build

Location Period Movement | Demand’ vic® Delay © LOS* | Demand  wic Delay LOS | Demand  vic Delay  LOS
Lake Avenue North at Weekday Morning | EB~L 15 0.13 37 E 15 0.18 51 F 35 ' * F
North Road Weekday Evening { EB-L 90 0.7 73 F 90 1.04 177 F 130 * * F
Lake Avenue North at Weekday Morning  WB - LR neg 0.02 15 B neg 0.03 17 C neg 0.03 21 C
Martherly u-urnfRegatta Point Weekday Evening | WB - LR 15 0.04 11 B 15 0.05 11 B 15 0.05 12 B
Lake Avenue North at Weekday Morning { EB-R” 45 0.10 12 B 45 0.11 13 B 25 * ) F
South Road Weekday Evening | EB-R® 275 0.62 23 C 275 0.72 32 )] 50 * * F
Lake Avenue North at Weekday Morning | EB-LR 10 0.05 14 B 10 0.06 16 C 10 0.09 24 C
Southerly u-turn/Shaw Building | Weekday Evening | EB ~LR 30 0.11 17 C 30 0.14 21 C 30 0.25 37 E

a demand in vehicles per hour for unsignalized intersections: the demand applies to only the most critical lane group

b volume-to-capacity ratio for the ¢ritical rmovement

o delay cf critical approach onily, typically the left-turn movement

d lavel of service of the critical movement

e EB - L in the build condition

L laft-turn movement

R right-turn movement

LR shared left-turn/fright-turn movement

LTR shared leftithrough/fright movement

neg negligible volume

vic ratio exceads 1.2 andfor delay exceeds 180 seconds
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The analysis indicates that the Lake Avenue North at North Road intersection
operates near or over capacity under existing conditions and is expected to worsen
significantly under the No-Build conditions. The poor existing traffic operations are
likely due to heavy traffic volume on the northbound/southbound movements,
which reduces the number of available gaps for the traffic on the side street, stop-
controlled approach. The increases in delay can be attributed to the ambient
background growth of traffic on the mainline, traveling past the site. Lastly, as one
would expect, the intersection’s operations are expected to worsen in the Build
condition with the introduction of site-generated traffic.

The analysis also indicates that the Lake Avenue North at South Road intersection
operates at LOS B/D or better under the Existing and No-Build conditions. The

intersection’s operations are expected to worsen significantly with the introduction
of site-generated traffic.

It should be noted that the traffic analyses models are less accurate at high ranges of
v/cratio and delay. This is due to the exponential relationship used in the formulae
to calculate v/c ratios and delay. Additionally, it has been documented that, “...
once demand exceeds 80 percent of capacity, modest increases in demand can cause
significant increases in delay...” Examples of this are delays that exceed 180
seconds, or three minutes of delay. Although the traffic analysis models report
delays that exceed 180 seconds for various locations, these delay measurements are
not accurate as the v/c ratios and demands increase.

Future Area Transportation Infrastructure
Deficiencies

As previously noted, several intersections throughout the study area are currently
operating at sub-optimal levels. With the addition of either background traffic
growth or site-generated traffic as part of the UMMS/UMMHCS Mater Plan project,
these intersections’ operations are expected to worsen, as well as potentially
degrading the operations at other study area intersections.

In addition to the already strained intersections, Lake Avenue North at North Road
and Lake Avenue North at South Road are anticipated to operate poorly due to the
increase of site-generated traffic. The reported estimated delays appear worse than

what could be expected, since they are unsignalized intersections [as previcusly
described].

These locations are presented graphically in Figure 17. Discussions of the
recommended transportation infrastructure improvements are presented later in this
document.

¥

4 2000 Highway Capacity Manual, Transportation Research Board — National Research Council, Washington, D.C,
[2000]; chapter 16, p. 16-24
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Traffic Signal Warrant Analysis

The Manual on Uniform Traffic Control Devices [MUTCD]® lists specific criteria, or
warrants, for the consideration of installation of a traffic signal at an intersection.
The MUTCD also notes that, “the satisfaction of a traffic signal warrant or warrants
shall not, in itself, require the installation of a traffic control signal.  The traffic
signal warrant analysis provides guidance as to locations where signals would not be
appropriate and locations where they could be considered further.

Traffic signal warrant analyses for two volume-based warrants [warrant 2: four-hour
vehicular volume; and warrant 3: peak hour volume] are summarized in Table 13.
The warrant analysis results were taken into consideration when developing the

transportation infrastructure improvement recommendations, discussed in the next
section.

Table 13
Traffic Signal Warrant Analysis Summary
Existing No-Build Full Build
Location/Warrant Morning Evening i Morning Evening Morning Evening
Lake Avenue North at South Road
Wasrant 2: 4-Hour Volume na no no
Warrant 3: Peak Hour Volume no no no yes no yes

As shown, the intersection of Lake Avenue North at North Road would warrant a
traffic signal once the development of the campus reaches its full-build potential.

More discussion of this need is included in the recommendations section of this
document.

v
® MUTCD:; Part 4 — Highway Traffic Signafs, USDOT/FHWA [November 2003)
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Recommended Transportation
Improvements

The development prograrn will represent a significant generator of transportation
activity in terms of vehicular traffic, parking need, pedestrian activity, and public
transportation use near the campus. Accordingly, the following program will need
to be considered as the project advances to a more detailed stage. This improvement
program addresses the specific impacts of the development program; improves the
UMMS/UMMEHCS campus’ management of its current transportation facilities; and
strives to reduce its impacts on the operation of the transportation system serving
the campus. This improvement program is described below.

Transportation Demand Management Program

The UMMS/UMMEHCS campus currently provides several transportation demand
management [TDM] programs and strategies for its visitors and staff. Several of
these programs are currently in place and are being utilized regularly, while others
are less utilized. As part of this planning program, VHB recommends that several
different TDM initiatives be considered.

= Coordinate with Transit Authorities - UMMS/UMMHCS should highlight
and aggressively market its efforts to provide service by any number transit
providers. These should specifically focus on providing services provided
by the Worcester Regional Transit Authority [WRTA]. Monthly passes
should be available to the regular staff and students at discounted prices.
Coordination with the WRTA to bring bus service directly into the site via
South Road should be explored.

» Develop a Formalized Ride-Matching Program - UMMS/UMMHCS
should participate in a formalized ride-matching program that will provide
resources intended to promote carpooling for faculty, students, and staff of
the campus.

= Develop Carpooling Incentives ~ UMMS/UMMHCS should provide
various incentives aimed at encouraging carpooling by students, faculty,
and staff. Preferred parking spaces, parking discounts, and other
promotional ideas are samples of ideas that should be explored.

33 Recommended Transportation Improvements
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*  Designate a Transportationn Coordinator - UMMS/UMMECS should
designate one central point of contact for transportation issues that students,
faculty, and staff can contact to answer day-to-day questions about
transportation issues. This individual would be responsible for providing
public transit, ridesharing, and other transportation information in one
centralized location.

= Consider Intelligent Transportation Systems Initiatives —
UMMS/UMMHCS should provide transportation information on an
internet site to inform visitors on the most logical traffic directions to and
from the site depending on their ultimate destination. This site could also
be used to inform commuters of construction activiiies and parking issues
ongoing and planned throughout the site. Variable message boards should
be erected to inform visitors and staff of construction activities.

Pedestrian and Bicycle Enhancements
As described earlier, there is a particular desire to enhance both the on-site and off-
site pedestrian environment in the vicinity of the campus. While the pedestrian
environment on campus has seen dramatic improvements over the past several

years, the continued development of the campus will provide many more
opportunities to improve pedestrian connections.

Specifically, connections between the parking facilities and buildings that they serve
should provide covered walkways wherever possible and be enjoyable from an
aesthetic perspective. To promote lively and safe pedestrian activity around and
throughout the campus, the following actions should be implemented:

= extend the sidewalk on the southerly side of North Road all the way to
Lake Avenue North

= provide a crosswalk across Lake Avenue North at the North Road/
Lake Avenue North intersection

= extend the sidewalk on the westerly side of Lake Avenue North south to
meet the existing sidewalk

*  connect the two segments of existing sidewalk along the northerly side of
Route 9 on the southerly side of the site

= provide sidewalks on the northerly and southerly sides of South Road, from
Plantation Street to Lake Avenue North

= provide at least two crosswalks at the South Road/Lake Avenue North
intersection

*  repair or construct the sidewalk along the southerly side of Route 9, creating
a contiguous sidewalk connection in front of the entire site
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Specific corrective measures were identified in the previous MEPA filing for this site
(July 2003 ENF] to address existing deficiencies as well as accommodate future
background growth, independent of the proposed project. These improvements
provide limited short-term improvements to the intersection operations. These
corrective measures include actions for the signalized intersections of Belmont Street
at Lake Avenue, Belmont Street at Plantation Street, and Belmont Street at
Shrewsbury Street, and are included in the appendix of this docurnent for review.

While the transit and pedestrian improvements will serve to off-set some of the
impact of vehicular traffic on area roadways, it is expected that a significant impact
on area intersections resulting from the development of the Master Plan would
remain. As shown previously, the addition of site-generated traffic to the study-area
intersections will have a significant impact on the study-area roadways and
intersections in the absence of any improvements. The following six intersections
have been identified as being directly impacted by the changes associated with the
UMMS/UMMHCS campus development plan:

= South Road at Plantation Street

= South Road at Lake Avenue

= Belmont Street [Route 9] at Shrewsbury Street

*  Belmont Street at Plantation Street

»  Belmont Street at Lake Avenue

= Boston Turnpike [Route 9] at Quinsigamond Avenue

Patential improvements at all six locations are described in the following sections.

South Road at
Plantation Street

This intersection currently serves as the front door' to the UMMS/UMMHCS
campus. With the added development occurring predominantly on the southerly
side of the campus, this intersection will accommodate the majority of the vehicular
traffic volumes. To address the impact of the additional traffic loads on this
intersection, South Road will need to be upgraded to provide an additional left-turn
lane exiting the site. Additionally, a northbound right-turn lane to South Road
should be provided as part of the long-term build-out of the site.
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The specific timing of these improvements should occur as the site is developed.
While they are not necessary in the short-term, they will be needed as the campus
becomes more occupied.

As the campus starts to develop, particularly in the southeastern quadrant, the
traffic volumes arriving at and departing the campus along Lake Avenue will
increase. As a result, the traffic volumes entering and exiting the campus from Lake
Avenue at South Road will begin to increase as well. Currently, South Road is not
considered a major access point for visitors to the hospital campus because of the

To both traffic impacts away from both the main campus entrance at South Road
and Plantation Street, upgrades should be considered to this intersection as a
secondary access point into and out of the campus. Discussions with the campus
development team indicate that a traffic signal and realignment of the Lake Avenue
corridor at this location has been considered in the past and would be a benefit to
the long-term development of the campus. This signal will also improve the
pedestrian envirenment along Lake Avenue by providing a safe crossing to and

This improvement has been discussed with MassHighway as part of the July 2003
ENF for the Campus Modernization Program. Since then, the proponent and
MassHighway have been engaged in on-going discussions relating to the

In addition to physical improvements at this location, improved signage promoting
this driveway as a secondary means of access should be posted near the site to
advise UMMS/UMMHCS-related motorists of this access point.

]
South Road at
Lake Avenue
somewhat disjointed makeup of Lake Avenue.
from the activities located along Lake Quinsigamond.
South Road alignment, as well as this access consolidation.
H

Belmont Street [Route 9] at

Shrewsbury Street

As previously noted, the westbound approach is marked poorly. This intersection
would benefit from improved lane designations and signage to clearly mark where
drivers should be when they travel through the intersection. This intersection is
projected to carry approximately 15 percent of the new peak hour vehicle trips as
part of the full build-out of the development plan.
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While adequate long-term physical capacity will be present at this intersection once
the Master Plan is developed, there are several inefficiencies in the signal that need
to be addressed. This traffic signal should be hard-wire interconnected and
coordinated with other, nearby signalized intersections along Shrewsbury Street to
improve the traffic flow between these locations. This improvement would reduce
the need for motorists to continually stop at successive signals as they travel along
the Route 8 corridor.

Belmont Street [Route 9] at
Plantation Street

This intersection will serve as the primary access point off Route 9 for the
development. As such, it will experience the majority of the off-site traffic impact
loading. Without any improvement measures in place, this intersection is projected
to operate over capacity during the peak periods. Therefore, as the campus is
developed, it will be necessary to improve the capacity of the intersection through
the addition of new turning lanes at the intersection. The following intersection
improvements should be considered.

=  Add asecond left-turn lane on Route 9 heading into Plantation Street to
accommodate the increase in left-turn demand resulting from the campus
development.

= With the development of a second major access point off of Lake Avenue to
the south, there may be a shift in traffic volumes away from this intersection
and to the south along Lake Avenue. Therefore, it is recommended that this
location be monitored as the development of the campus takes place. A
second eastbound left-turn lane along Route 9 could be considered if and
when the volume would warrant such an improvement.

These improvements will likely require additional right-of way along the Route 9
corridor that may or may not be under the control of the UMMS/UMMHCS
campus. It is recommended that if these improvements are pursued, a more
detailed evaluation of the property impacts should be investigated.

Belmont Street [Route 9] at
Lake Avenue

With the development and emphasis of a second access point into the main campus
off Lake Avenue, there will be a shift in traffic activity to the Lake Avenue corridor.
Consistent with this shift will be the need for roadway improvements along both
Lake Avenue and at the intersection of Belmont Street at Lake Avenue.
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This intersection is currently constrained by a number of issues, most notably the
inability to add capacity to the westbound approach to this intersection due to the
bridge over Lake Quinsigamond. Assuming that it is infeasible to widen the bridge
as part of this effort, the following intersection improvements should be considered.

= Upgrade and coordinate the traffic signal with other locations on Route 9 to
improve the efficiency of all the signals along the corridor.

*  Widen the southbound Lake Avenue North approach to the intersection to
provide an exclusive right-turn lane onto Route 9 westbound [this may
require a Jand donation from the campus to accomplish this improvement].

= Extend the southbound Lake Avenue North left-turn lane approach to
accommodate the increased demand.

»  Consider a flared right-turn lane from westhound Route 9 to Lake Avenue,
which would serve to process this additional demand generated by the
Master Plan.

This improvernent would provide a minimal Jevel of improvement to this
intersection. Additional capacity enhancements will likely need to be investigated
as well to offset any traffic impacts at this intersection.

Boston Turnpike at
Quinsigamond Avenue

Although in Shrewsbury, this intersection currently processes much of the traffic
that arrives to the site is expected to process a significant velume of additional traffic
resulting from the proposed campus development plan. Similar to the prior
intersection of Lake Avenue at Belmont Street [Route 9], this intersection is
constrained by the bridge over Lake Quinsigamond.

Several improvements were recently suggested and designed as part of a
MassHighway signal and roadway improvement project at this location. These
improvements were recently put out to bid and will likely go to construction
sometime in mid- to late 2005 or early 2006. These improvements will include a
replacement of the traffic signal equipment and coordination with other signalized
locations along Route 9 in Shrewsbury, as well as geometric improvements aimed at
improving the traffic flow into and out of the various commercial properties near
this signal.
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This intersection is currently constrained by a number of issues, most notably the
inability to add capacity to the westbound approach to this intersection due to the
bridge over Lake Quinsigamond. Assuming that it is infeasible to widen the bridge
as part of this effort, the following intersection improvernents should be considered.

= Upgrade and coordinate the traffic signal with other locations on Route 9 to
improve the efficiency of all the signals along the corridor.

»  Widen the southbound Lake Avenue North approach to the intersection to
provide an exclusive right-turn lane onto Route 9 westbound [this may
require a land donation from the campus to accomplish this improvement].

= Extend the southbound Lake Avenue North left-turn lane approach to
accommodate the increased demand.

= Consider a flared right-turn lane from westbound Route 9 to Lake Avenue,

which would serve to process this additional demand generated by the
Master Plan.

This improvement would provide a minimal level of improvement to this
intersection. Additional capacity enhancements will likely need to be investigated
as well to offset any traffic impacts at this intersection.

Boston Turnpike at
Quinsigamond Avenue

Although in Shrewsbury, this intersection currently processes much of the traffic
that arrives to the site is expected to process a significant volume of additional traffic
resulting from the proposed campus development plan. Similar to the prior
intersection of Lake Avenue at Belmont Street [Route 9], this intersection is
constrained by the bridge over Lake Quinsigamond.

Several improvements were recently suggested and designed as part of a
MassHighway signal and roadway improvement project at this location. These
improvements were recently put out to bid and will likely go to construction
sometime in mid- to late 2005 or early 2006. These improvements will include a
replacement of the traffic signal equipment and coordination with other signalized
locations along Route 9 in Shrewsbury, as well as geometric improvements aimed at

improving the traffic flow into and out of the various commercial properties near
this signal.
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Despite the improvements mentioned above, there would still be some
improvements necessary at this intersection to accommodate the UMMS/UMMHCS
development-related traffic. These will likely include the addition of turning lanes
at the signal and some land takings around the intersection involving private land
owners. These improvements could be constructed inn a phased approach as the
project advances to help defer some of the capital costs associated with this
development, and will need to be discussed with the appropriate regulatory
authorities.

Site Circulation

VHB worked with the site architect to design the internal site roadways in such a
manner that would promote safe and efficient site circulation. Tight corner radii,
unnecessary turns, narrow alleys and circulation routes, and awkward maneuvers
were avoided where possible. Wide alleys around buildings were included for
emergency access where available. Corner and turning radii that could
accommodate ambulances were implemented. Ease of vehicular flow from one area
of the site to another was also considered.

Parking Management

In addition to the vehicular circulation on and off the site, VHB recommends the
implementation of a comprehensive parking inventory management systemn be
implemented on the site. This would include a pass card-type system for employees
and students to park in designated lots. Lots closer to the actual hospital buildings
would be designated for visitors, especially emergency room-related visitors. Lots
farther away should be designated for out-patient care, employees, and students.
Covered walkways, via the internal pedestrian system, or a shuttle service should be
considered during inclement weather days. In areas where mixed users park, clear
designations should be made, with visitor parking on the lower levels of garages or
closers areas of lots, and the balance for use by cut-patients, students, and
employees. If visitors are required to pay for parking, a convenient and
standardized ticketing system should be used throughout the campus. Appropriate
signage for all types of parking should be used throughout the campus as well, as
described in the following section.
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Campus Signage

With a significant increase in building space, it is a possibility that visitors {o the site
could be unfamiliar with the campus layout and could be easily be confused as they
travel through the site. Therefore, the campus should have a detailed and
standardized signage plan directing visitors, students, and employees alike around
and through the campus. These signs will include both text and visual/graphical
cues for the various destinations and should also consider those who cannot read
English.

At each of the four main intersections to the campus, large, easy to read signs should
be posted informing the motorist first to the generalized location of the

buildings/ departments on the campus, and then to available parking closest to that
area. Visual confirmation signs along each roadway will further enhance the
drivers’ path through the campus. Signs should be posted directing the motorists to
other similar-type parking areas in the event that parking areas are temporarily at
capacity. During atypical campus events, such as health fairs or conferences,
campus personnel will direct motorists to the best available parking areas.
Personnel will maintain contact via two-way radios to ensure that each parking
area’s status is updated and each parking area is best utilized. Pedestrian signage
should also be provided along clearly designated routes directing walkers to the
most direct route between buildings.

Exiting the site, directions to the ‘best routes’ will be identified, such as Route 9,
1-290, I-90, and I-495. Other signs, such as signs leading to Shrewsbury, downtown
Worcester, the police station, and the like, will also be included. Small printed maps
detailing similar information will be available inside the main campus buildings,
close to the door.
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Conclusion

The proposed UMass Medical School/UMass Memorial Health Care System Master
Plan project is anticipated to expand the campus by approximately 1,880,000 sf and
approximately 7,431 new parking spaces. This would result in approximately 13,780
new daily trips, including 1,500 new vehicle trips during each weekday morning and
weekday evening peak hour.

Intersection capacity analyses were conducted for the Existing, No-Build, and Full
Build traffic conditions. Field investigations and analysis indicates that existing traffic
operational deficiencies are present at some of the signalized study area locations.
The introduction of ambient background traffic, as well as site-generated traffic, will
have a significant impact on study area intersections’ traffic operations.

This study has outlined a number of non-physical and physical improvements aimed
at addressing the traffic impacts of the proposed UMMS/UMMHCS campus
development on area roadways. These improvement plans should be reviewed and
coordinated with local and state regulatory agencies before advancing them to a
higher level of design.

With the inclusion of the transportation improvements described above, the updated
transportation infrastructure within the study area could accommodate the traffic
generated by the proposed UMMS/UMMHCS development plan.

41 Recommended Transportation Improvements
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA

1
MASTERPLAN COST ESTIMATE

INTRODUCTION

This Construction Cost Estimate was produced from drawings and other documentation prepared by Tsoi/Kobus & Associates and

their design team dated January 24, 2005. Design and engineering changes occurring subsequent to the issue of these documents
have not been incorporated in this estimate.

This estimate is based upon the measurement of quantities where possible. For the remainder, parametric measurements were used
in conjunction with references from similar projects recently estimated by Hanscomb Faithful & Gould.

BASIS FOR PRICING

This estimate reflecis the fair construction value for the construction of this project and should not be construed as a prediction of low
bid. Prices are based on probable local prevailing union wage construction costs at the time the estimate was prepared, however an
escalation line item should be included in the overall project budget to reflect anticipated price increases that will cccur between now
and the anticipated time of construction. Construction cost escalation is currently running at 7-10% per annum. Pricing assumes a
procurement process with competitive bidding for every portion of the construction work, which is to mean a minimum of 4 bids
including for all subcontractors and materials/fequipment suppliers. [f fewer bids are solicited or received, prices can be expected to
be higher. Please note that this estimate assumed competitive bid by general contractors. Should a CM/GMP procurement
route be selected then the anticipated coniract award will be higher

Subcontractor's markups have been included in each line item unit price. Markups cover the cost of field overhead, home office

overhead and subcontractor's profit. Subcontractor's markups typically range from 5% to 15% of the unit price depending on market
‘Jonditions.

General Contractor's general conditions’ cost is calculated on a percentage basis. General Contractor's overhead and fees is based
on a percentage of the total direct (trade) costs plus general conditions, and covers the contractor’s bond, insurance, site office
overheads, building permit applications, and profit.

We have included a Design Contingency/Design Reserve percentage to cover cost increases that will occur during design elaboration

or unforeseen design issues. As the design develops, the design contingency is reduced, and is eliminated at the final Construction
Document estimate.

A Construction Contingency is excluded from this estimate. However, in finalizing the project budget, it is recommended that the

Owner should add a construction contingency to the Total Estimated Construction Cost in anticipation of change orders likely to occur
during construction.

ITEMS NOT CONSIDERED IN THIS ESTIMATE

ltems not included in this estimate are:
. Land acquisition, feasibility, and financing cosis
All professional fees and insurance
Site or existing conditions surveys investigations costs, inciuding to determine subsoil conditions
ltemns identified in the design as Not In Contract (NIC)
Owner supplied and/or installed items (e.g.. draperies, furniture and equipment}
Tel/data, security and AV networks, equipment or software (unless ideniified otherwise)
Rock excavation; special foundations (unless indicated by design engineers}
Hazardous materials investigations and abatement
Utility company back charges, including work required off-site
¥ . Work to Gity streets and sidewalks, (except as noted in this esiimate)
. Construction or occupancy phasing or off hours’ work, {except as noted in this estimate)
Owners Construction Contingency for scope changes

masterplan - New Phasing Seplember 14 2005-Fina Page 1 Hanscomb Faithful & Gould
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MASTERPLAN COST ESTIMATE

ITEMS THAT MAY AFFECT THIS ESTIMATE

Such items include, but are not limited {o the following:
Modifications to the scope of work subseguent to the preparation of this estimaie
Unforeseen subsurface conditions
Special requirements for site access, off-hour work or phasing activities
Restrictive technical specifications, excessive contract or non-competitive bid conditions
Sole source specifications for materials or products
Bid approvals delayed beyond the anticipated project schedule

STATEMENT OF PROBABLE COST OF CONSTRUCTION

Hanscomb Faithful & Gould requests that the Owner and Architect carefully review this estimate, including all line item descriptions,
unit prices, clarifications, exclusions, inclusions and assumptions, contingencies, escalation, and markups to ensure that
requirements have been correctly identified. If this estimate does not correspond to the Owner's budgetary objectives, Hanscomb
Faithfuf & Gould strongly suggests that evaluations of other design alternatives/project procurement options should be made before

Hanscomb Faithful & Gould has prepared ihis estimate in accordance with generally accepted principles and practices to reflect the
fair market value of the project. This estimate is made on the basis of the experience, qualifications, and the best judgment of
professicnal consultants who are familiar with the construction industry.

However, Hanscomb Faithful & Gould has no control over the method of determining prices adopted by any individual general
contractor, subcontractor or supplier. Hanscomb Faithful & Gould cannot control the cost of labor and materials, the bidding
anvironment or other market conditions, and it is not possible to provide any guarantee that proposals, bids, or actual construction
Sosts will not deviate from this or subsequent cost estimates.

Any requests for modifications 1o this document must be made to Hanscomb Faithful & Gould within ten (10) days of receipt.

Otherwise, it will be understood that the contents are fully concurred with and accepted. Notifications of any apparent errors or
omissions shoutd be made to Hanscomb Faithful & Gould as soon as they are discovered.

masterplan - New Phasing September 14 2605-Final Page 2 Hanscomb Faithiul &3 Gould



UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

Master Plan
Woarcester, MA

MASTERPLAN COST ESTIMATE

October 19, 2005

CONSTRUCTION COST SUMMARY
S/SF

-

PROGEAM ELEMENT GFA TOTAL
PHASE 1
Phi.1  MEDICAL OFFICE BUILDING - Advanced
Clinical Education & Practice Center (ACE &
PC) $155.50 120,000 $18,660,000
Ph1.3b
&c ABOVE GRADE PARKING w/ POWER PLANT $46.12 279,710 $12,900,000
Ph1.3d PARKING (HOSPITAL EAST SIDE) $24.98 148,500 $3,710,000
Ph1.3e AMBULATORY BUILDING #1 $292.30 100,000 $29,230,000
Ph1.3e  AMBULATORY BUILDING #2 $294.24 85,000 $25,010,000
Ph1.3s AMBULATORY BUILDING #3 $328.64 22,000 $7,230,000
Ph1.3g BED TOWER #i $230.22 135,000 $31,080,000
Ph1.3g HOSPITAL SUPPORT $256.61 127,000 $32,590,000
Ph1.4a WORKTO EXISTING PARKING STRUCTURE $6.61 360,000 $2,360,000
Ph1.4b RESEARGH & ACADEMIC BUILDING #1 $286.60 100,000 $28,660,000
Phi.4b RESEARCH & ACADEMIC BUILDING #2 $289.62 78,000 $22,590,000
Ph1.4b RESEARCH & ACADEMIC BUILDING #3 $322.78 18,000 $5,810,000
PHi.11 SITE PREPARATION/DEVELOPMENT $20,140,000
[ TOTALPHASE 1 $152.55 1,573,210 $239,990,000 |
PHASE 2
PH2.50 BED TOWERS (OVER EXTG BLDG) $238.59 135,000 $32,210,000
Ph25c PARKING {HOSPITAL EAST SIDE} $47.88 660,000 $31,500,000
PH2.6a PARKING BELOW PLAZA $100.09 429,000 $42,940,000
PH2.6a PARKING AT SOUTHEAST QUADRANT $45,09 262,350 $11,830,000
Ph2.6a PARKING BENEATH BLDG - NW QUADRANT $64.14 99,000 $6,350,000
Ph26b RESEARCH BUILDING $278.68 158,500 $44,170,000
Ph2.7 RESEARGH & ACADEMIC BUILDING $283.80 160,000 $28,380,000
PH2.9  SITE PREPARATION/DEVELOPMENT 9,040,000
[ TOTAL PHASE 2 $112.00 1,543,850 $206,520,000 |
PHASE 3
PH3.1  MEDICAL OFFICE BUILDING $195.91 22,000 $4,310,000
PH3.2 ACE&FC $286.11 175,000 $50,070,000
PH3.32  OFFICE BUILDING #3 $igz.10 100,000 $18,210,000
PH3.4  OFFICE BUILDING #2 $182.10 100,000 $18,210,000
PH3.5  OFFICE BUILDING #3 $197.20 50,000 $9,860,000
PH3.6  PARKING ABOVE GRADE $42.99 387,750 $16,670,000
PH3.6  PARKING ABOVE GRADE $42.93 99,000 $4,250,000
PH3.7  SITE PREPARATION/DEVELOPMENT $8,650,000
[ TOTAL PHASE3 $139.47 933,750 $130,230,080 |
ESTIMATED CONTRACT AWARD (in 2005} $132.56 4,350,810 $576,740,000

[ - Mow Phasing bor 14 2005-Final
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-0ct-05
Master Plan
Worcester, MA

3 MASTERPLAN COST ESTIMATE

UNIT ESTD SUB TOTAL
| DESCRIPTION | ary | UNIT | COST cosT TOTAL €OST

v [ Ph1.1 MEDICAL OFFICE BUILDING - Advanced Clinical E| 120,000 sigfa
2
3 PHi.1.1 TRADE COSTS
4 Foundations
5 Strip footings 846 if 200.00 169,200
6 Column feotings 52 ea 1,000.00 52,000
7 Slab on grade 30,000 st 5.50 165,000
8 Elevator pit 2 ea 15,000.00 30,000
4 Superstruciure
10 New structure 60,000 st 23.00 1,380,000
n Exterior closure
2 New brick exterior fagade 30,794 sf 38.00 1,170,172
3 New windows 811 st 80.00 48,660
4 New entrance 200 st 80.00 16,000
5 Roofing
6 MNew roofing 30,000 sf 20.00 600,000
7 Interior construction
18 Partitions 120,00¢ sigfa 10.00 1,200,000
12 Doors 400  Ivls 1,100.00 440,000
£ Specialties and casework 120,000 sigfa 4.00 480,000
2 Staircase
22 New egress staircases, complete 9 flt 17,000.00 153,000
23 Interior finishes
4 Fioor finishes 120,000 sfgfa 3.50 420,000
2% Wall finishes 120,000 sfgfa 2.00 240,000
2 Ceiling finishes 120,000 sf gfa 3.00 360,000
&7 Conveying
28 New elevator 8 sips 22,000.00 176,000
29 Plumbing
w0 New plumbing installation, complete 120,000 sfgfa 5.00 800,000
3 Fire protection - assumed required 126,000 sfgfa 3.00 360,000
3z HVAC 120,000 sfgfa 30.00 3,600,000
38 Eleciricat 120,000 sfgfa 16.00 1,920,000
38 Furnishings and eguipment
35 Entrance mats and window treatment 120,000 sfgfa 0.35 42,000
36 Special gonstrugtion - "green” design 120,000 sfgfa 342 410,400
37 Building Demclition No work anticipated
38 Allow for site preparation and development (immeadiate

vicinity) See Sitework below
39 Utitity Connections
40 New sanitary connections 1 Is 15,000.00 15,000
A1 New electrical service 1 Is 15,000.00 15,000
42 New water service 1 Is 10,000.90 10,00C
43 New storm waler 1 Is 12,000.00 12,000
4 New gas service 1 is 7,500.00 7,506
45 SUBTOTAL $14,091,932
46
a PH1.1.2 MARKUPS
a8 General Conditions 8.0% 14,091,932 1,127,355
48 Insurance & bond 1.50% 15,219,287 228,289
5o Permit 1.00% 15,447,576 154 476
5 Overhead & profitfee 4.00% 15,602,052 624,082
52 SUBTOTAL $2,134,202
52
54 PH1.1.3 CONTINGENCIES
85 Design and pricing contingency (reduces to 0% at

Construction Doguments) 15.00% 16,226,134 2,433,920
56 Escalation - exciuded
5 SUBTOTAL $2,433,920
=
se PH1.1.4 SOFT COSTS
80 Soft costs (fees and other costs) By others
B Construction Contingency by others
52 SUBTOTAL By others
63
64 TOTAL - PH 1 MEDICAL OFFICE BUILDING $18,660,054 |

maslerpian - New Phasing Seplember 14 2008-Fina! Page 4 Hanscomb Faithiul &3 Gould
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MASTERPLAN COST ESTIMATE

TNIT ESTD SUB TOTAL
| DESCRIPTION I ory I UNIT I COST COST TOTAL COST,

67  [Ph 1.3b & c ABOYE GRADE PARKING w/ POWER PLANT | 259,710 sfgfa 787.00 cars
68 20,000 sfgfa 279,710 total sf gfa
69 PH.3b&c.i TRADE COSTS
L Foundations
7‘ Exterior strip footing 942 If 200.00 188,400
72 Interior sirip footings 402 If 80.00 32,160
72 Column footings 40 ea 3,000.00 120,000
& Slab on grade 52,470 sf 5.50 288,585
7 Elevator pit 2 ea 15,000.00 30,000
b Superstructure
” New structure - predominantly precast 227,240 st 23.00 5,226,520
78 Exterior closure
ke Allowance for fagade treatment 47,100 sf 15.00 706,500
80 Rocting
o1 New roofing 1 Is 10,000.00 10,000
82 Interior construction
83 Partitions 279,710 stgla 0.80 223,768
84 Doars 279,710 stgfa 0.15 41,957
85 Speciaities and casework 279,710 sfgfa 0.27 75,522
26 Staircase
& New egress staircases, complete 8 flt 12,000.00 96,000
o8 Interior finishes
8 Floor finishes 279,710 sfgfa 1.25 349,638
o Wall finishes 278,710 sfgla 0.15 41,857
kU Ceiling finishes 279,710 sigfa 0.45 125,870
92 Conveying
s New elevator 10 sips 22,000.0C 220,000
84 Plumbing
£ New plumbing instaliation, complete 279,710 sfgla 1.00 279,710
§ Fire protection - agsumed required 279,710 sfgfa 0.65 181,812
7 HVAC {(cost of equipment in: building costs)
% Power plant 20,000 sfgfa 6.00 120,000
% Parking garage 1 Is 7,500.00 7,500
106 Elecirical
101 Power plant 20,000 sfgfa 6.00 120,000
102 Parking garage 259,710 sfgfa 3.00 779,130
102 Furnishings and equipment
104 allcwance 279,710 sfgfa 0.50 139,855
105 Special constructicn - "green" design 279,710 sfgfa 1.01 282,507
106 Building Demolition No work anticipated
107 Allow far site preparation and development (immediate

vicinity) See Sitework below
108 Utility Connections
109 New sanitary connections 1 Is 10,000.00 10,000
" New electrical service 1 Is 15,000.00 15,000
1 New water service 1 Is 10,000.00 10,000
Hz New storm water i Is 12,000.00 12,000
13 New gas service 1 Is 7,500.00 7,500
e SUBTOTAL $9,741,891
11s
16 PH.3b&c.2 MARKUPS
17 General Conditions 8.0% 9,741,391 779,351
18 Insurance & bond 1.50% 10,521,242 157,819
119 Permit 1.00% 10,679,661 106,791
12 Qverhead & profit/fee 4.00% 10,785,852 431,434
2 SUBTOTAL $1,475,395
122
% PH.3b&c.3 CONTINGENCIES
124 Design and pricing contingency {reduces to 0% at

Construction Documents) 15.00% 11,217,286 1,682,593
125 Escalation - excluded
Va6 SUBTOTAL $1,682,593

127
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Master Plan
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MASTERPLAN COST ESTIMATE
ONIT ESTD SUB TOTAL
DESCRIPTION qry l UNIT I cosT coST TOTAL coST
PH.3b&c.4 SOFT COSTS
Soft cosls (fees and other costs) By others
Construction Contingency by others
SUBTOTAL By others
[ TOTAL - PARKING/POWER ABQVE GRADE $12,899,879 |
[ Ph7.3d  PARKING (HOSPITAL EAST SIDE) 148,500 sfgfa 450 spaces
PH 1.3d.1 TRADE COSTS
Foundations
Exterior strip footing 341 if 200.00 68,200
Interior strip foolings 242 if 80.00 19,360
Coluren footings 20 ea 3,000.00 60,000
Slab on grade 148,500 sf 5.50 816,750
Elevator pit 2 ea 15,000.00 30,000
Superstructure
New struciure - predominantly precast 0 st 23.00
Exterior ctosure
Allowance for fagade treatment 20,454 sf 10,00 204,540
Roofing
New roofing 1 Is 10,000.00 10,000
New plaza waterproofing 24,750 sf 8.00 198,000
Interior construction
Partitions 148,500 sfgfa 0.40 59,400
Doors 148,500 sfgfa 0.08 11,880
Specialties and casework 148,500 sfgfa 0.18 26,730
Staircase
New egress staircases, complete 3 fit 12,000.00 36,000
Interior finishes
Floor finishes 148,500 sfgfa 1.25 185,625
Wall finishes 148,500 sfgfa 0.15 22,275
Ceiling finishes 148,500 sfgfa 0.45 66,825
Conveying
New elevator 2  stps 22,000.00 44,000
Plumhing
New plumbing installation, complete 148,500 sf gta 1.00 148,500
Fire protection - assumed required 148,500 sf gfa 0.65 96,525
HVAC (cost of equipment in building costs)
Parking garage 1 Is 5,000.00 5,000
Electrical
Parking garage 148,500 sigla 3.00 445,500
Furnishings and equipment
allowance 148,500 sigfa 0.50 74,250
Special construction
"Green design"” 148,500 sfgfa 0.55 81,675
Building Demoliicn No work anticipated
Aliow for site preparation and development (immediate
vicinity) See Sitework below
Ulility Connections
New sanitary connections 1 Is 10,000.00 10,000
New electrical servige 1 Is 20,000.00 20,000
New water service 1 Is 20,000.00 20,000
New storm water 1 Is 30,000.C0 30,000
New gas service 1 Is 14,000.00 14,000
SUBTOTAL $2,805,035
PH 1.3d.2 MARKUPS
General Conditions 8.0% 2,805,035 224,403
Insurance & bong 1.50% 3,029,438 45,442
Permit 1.00% 3,074,880 30,749
Overhead & profit/fee 4,00% 3,105,629 124,225
SUBTOTAL $424.819
masterplan - New Phasing September 14 2005-Final Page 6 Hanscomb Faithful &3 Gould
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-Qct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCRIPTION I ary I UNIT | COST COST TOTAL COST
PH 1.3d.3 CONTINGENCIES
Design and pricing contingency {reduces to 0% at
Construction Documents) 15.00% 3,229,854 484,478
Escalation - excluded
SUBTOTAL $484,478
PH1.3d.4 SOFT COSTS
Soft costs {fees and other costs) By others
Construction Contingency by cthers
SUBTOTAL By others
| TOTAL - PHT PARKIMG (HOSPITAL EAST SIDE) $3,714,332 |
[ LPh13e AMBULATORY BUILDING #1 ] 100,000 sfgfa
PH1.3e.i TRADE COSTS
Foundations
Strip footings 680 if 200.00 136,000
Calumn footings 40  ea 1,000.00 40,000
Slab on grade 20,000 st 5.50 110,000
Elevator pit 2 ea 15,000.00 30,000
Supersiructure
New siructure 100,000 sf 23.00 2,300,000
Exterior closure
New brick exterior fagade 33,320 sf 42.00 1,399,440
New windows 14,280 sf 65.00 928,200
New entrance 500 sf 80.00 40,000
Roofing
New roofing 20,000 sf 25.00 500,000
Interior construciion
Partitions 100,000 sfgfa 14.00 1,400,000
Daors 500  Ws 1,200.00 600,000
Specialties and casework 100,000 sigfa 14,00 1,400,000
Staircase
New egress staircases, complete 10 fit 17,000.00 170,000
Interior finishes
Floor finishes 100,000  sfgfa 2.50 250,000
Wall finishes 100,000 sfgfa 3.75 375,000
Ceiling finishes 100,000 sfgia 3.50 350,000
Conveying
New elevator 10  sips 22,000.00 220,000
Plumbing
New plumbing installation, complete 100,000 st gia 20.00 2,000,000
Fire protection - assumed required 100,000 st gla 4.00 400,000
HVAC 100,000 sigia 53.00 5,300,000
Elegtrical 100,600 sigfa 32.00 3,200,000
Furnishings and equiprment
Entrance mats and window treatment 100,000 stgfa 1.00 100,000
Radiation Protection & Screening 1 is 125,000.00 125,000
Special construction - "green” design 100,000 sfgfa 6.43 543,000
Building Demoliticn No work anticipated
Allow for site preparation and development (immecdkate
vicinity) See Sitework below
Utility Connections
New sanitary connections 1 Is 15,000.00 15,000
New electrical service 1 Is 15,000.00 15,000
New water service 1 Is 10,000.00 10,000
New storm water 1 Is 12,000.00 12,000
New gas service 3 Is 7,500.00 7.500
SUBTOTAL $22,076,140
masterplan - New Phasing Seplember 14 2005-Finat Page 7 Hanscemb Faithful & Gould
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MASTERPLAN COST ESTIMATE
TRIT ESTD SUB TOTAL
DESCRIPTION I Qry | UNIT | COST cosT TOTAL COST
PH1.3e.2 MARKUPS
General Conditions 8.0% 22,076,140 1,766,091
Insurance & bond 1.50% 23,842,231 357,633
Permit 1.00% 24,199,864 241,999
Overhead & profitffes 4.00% 24,441,863 977,675
SUBTOTAL $3,343,398
PH1.3e.3 CONTINGENCIES
Design and pricing centingency {reduces to 0% at
Construction Documents) 15.00% 25,419,538 3,812,931
Escalation -~ excluded
SUBTOTAL $3,812,931
PH1.3e.4 SOFT GOSTS
Soft costs {fees and other cosis) By others
Construction Contingency by others
SUBTOTAL By others
i TOTAL - PH 1 AMBULATORY BUILDING #1 825,232,469 |
| _Ph1.3e  AMBULATORY BUILDING #2 I 85000 sfgia
PH1.3e.i TRADE COSTS
Foundations
Strip footings 890 it 200.00 138,000
Column foolings 40 ea 1,000.00 40,000
Slab ¢n grade 21,250 sf 5.50 116,875
Elevator pit 2 ea 15,000.00 30,000
Superstructure
New structure 85,000 sf 23.00 1,955,000
Exterior closure
New brick exterior fagade 27,048 sf 42,00 1,136,016
New windows 11,592 sf 65.00 753,480
New entrance 500 sf 80.00 40,000
Rooiing
New roofing 21,250 sf 25.00 531,250
interior construction
Partitions 85,000 sfgfa 14.00 1,190,000
Doors 425 s 1,2C0.00 510,000
Speciatties and casework 85,000 sfgfa 14,00 1,190,000
Staircase
New egress staircases, compiete 9 fit 17,000.00 153,000
Interior finishes
Floor finishes 85,000 sfgfa 2.50 212,500
Wall finishes 85,000 sf gia 3.75 318,750
Ceiling finishes 85,000 sfgia 3.50 297,500
Conveying
New elevator 8 sips 22,000.00 176,000
Plumbing
New plumbing inslallation, complete 85,000 sigla 20.00 1,700,000
Fire protection - assumed required 85,000 sigla 4.00 340,000
HVAC 85,000 sfgia 53.00 4,505,000
Electrical 85,000 sigla 32.00 2,720,000
Furnishings and equipment
Entrance mats and window treatment 100,000 sigla 1.00 100,000
Radiation Protection & Screening 1 Is 125,000.00 125,000
Special construclion - "green” design 85,000 sfgfa 6.47 549,950
Building Demalition Nao work anticipated
Allow for site preparation and development (immediate
viginity) See Sitework below
Utility Connections
New sanitary connections 1 Is 15,000.00 15,000
New electrical service 1 Is 15,000.00 15,000
New water service b Is 10,000.00 10,000
New storm water 1 Is 12,000.00 12,000
New gas service 1 Is 7,500.00 7,500
SUBTOTAL $18,887.821
mastasplan - New Phasing September 14 2005-Finat Page 8 Hanscomb Faithful & Gould
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UNIVERSITY OF MASSACHUSETTS MEPICAL SCHOOL

$9-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCAIPTION ary | UNIT ' cosT COST TOTAL COST
PH1.3e.2 MARKUPS
General Conditions 8.0% 18,887,821 1,511,026
Insurance & bond 1.50% 20,398,847 305,983
Permit 1.00% 20,704,830 207,048
Overhead & profitfee 4.60% 20,911,878 836,475
SUBTOTAL $2,860,532
PH1.3e.3 CONTINGENCIES
Design and pricing contingency (feduces to 0% at
Construction Documents) 15.00% 21,748,353 3,262,253
Escalation - excluded
SUBTOTAL $3,262,253
PH1.3e.4 SOQFT COSTS
Soft costs (fees and other costs) By others
Construction Contingency by others
SUBTOTAL By others
[ TOTAL - PH 1 AMBULATORY BUILDING #2 $25 010,606 |
[ Ph13e AMBULATORY BUILDING #3 22,000 sfgia
PH1.3e.1 TRADE COSTS
Foundations
Strip footings 436 It 200.00 87,200
Column footings 21 ea 1,000.00 21,000
Slab on grade 11,000 st 5.50 50,500
Elevator pit 2 ea 15,000.00 30,000
Superstructure
New structure 22,000 sf 23.00 506,000
Exlerior closure
New brick exterior fagade 8,546 si 42.00 358,932
New windows 3,663 st 65.00 238,095
New entrance 500 sf 80.60 40,000
Roofing
New roofing 11,000 sf 25.00 275,000
Interior construction
Partitions 22,000 stgla 14.00 308,000
Doors 73 Ivls 1,200.00 87,600
Specialties and casework 22,000 sigla 14.00 308,000
Staircase
MNew egress staircases, complete 4 flt 17,000.00 68,000
Interior finishes
Fleor finishes 22,600 sfyfa 2.50 55,000
Wall finishes 22,000 sigfa 3.75 82,500
Ceiling finishes 22,000 sfgia 3.50 77,000
Conveying
New elevator 4  stps 22,000.00 88,000
Plumbing
New plumbing instaliation, complete 22,000 sfgfa 20.00 440,000
Fire protection - assumed required 22,000 sfgia 4.00 88,000
HVAC 22,000 sfgia 53.00 1,166,000
Electrical 22,000 sfgia 32.00 704,000
Furnishings and equipment
Entrance rmats and window treatment 100,000 sfgta 1.00 100,000
Radiation Prolection & Screening 1 Is 50,000.00 50,000
Special construction - "green" design 22,000 sigla 7.22 158,840
Building Demoliticn No work anticipated
Allow for site preparation and development {immediate
vicinity) See Sitework below
- Mew Phasing Sep 4 2005-Final Page 9 Hanscomb Faithful & Gould
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-0ct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESGRIPTION ary | UNIT | cosT COST TOTAL cosT
Utility Connections
New sanitary connections 1 Is 15,000.60 15,000
New electrical service 1 Is 15,000.00 15,000
New water service 1 Is 10,000.00 10,000
New storm water 1 Is 12,000.00 12,000
New gas service 1 Is 7,500.00 7,500
SUBTOTAL $5,457,167
PH1.3e.2 MARKUPS
General Conditions 8.0% 5,457,167 436,573
Insurance & bond 1.50% 5,893,740 88,406
Permit 1.00% 5,982,146 59,821
Overhead & profitffee 4.00% 6,041,967 241,679
SUBTOTAL $826,479
PH1.3e.3 CONTINGENCIES
Design and pricing contingency {reduces to 0% at
Construction Documents) 15.00% 6,283,646 942,547
Escalation - excluded
SUBTOTAL $942,647
PH1.3e.4 SOFT COSTS
Soft costs (fees and olher costs) By others
Construction Gontingency by others
SUBTOTAL By others
TOTAL - PH 1 AMBULATORY BUILDING #3 $7,226,193 |
[ Ph1.3g BED TOWER #1 135,000 sfgfa
PH1.3g.1 TRADE COSTS
Foundations
Strip footings 782 If 200.00 156,400
Column {ootings 48 ea 1,000.00 48,000
Siab on grade 22,500 sf 5.50 123,750
Elevator pit 3 ea 15,000.00 45,000
Superstructure
New struclure 135,000 sf 23.00 3,105,000
Extericr closure
New brick exierior fagade 45,982 sf 42.00 1,931,244
New windows 19,706 sf 65.00 1,280,890
New entrance 250 sf 80.00 20,000
Roafing
New roofing 22,500  sf 25.00 562,500
Interior construction
Partitions 135,000 stgla 12.00 1,620,000
Doors 338 is 1,200.00 405,600
Specialiies and casework 135,000 sigia 4.50 607,500
Staircase
New egress staircases, complete 10 flt 17,000.00 170,000
Interior tinishes
Floor finishes 135,000 stgfa 5.50 742,500
Wali finishes 135,000 sfgfa 5.00 675,000
Ceiling finishes 135,000 sigfa 3.75 506,250
Conveying
New elevator 18  sips 22,000.60 396,600
Plumking
New plumbing installation, complete 135,000 sfgfa 15.00 2,025,000
Fire protection - assumed required 135,000 sfgfa 3.50 472,500
HVAC 135,000 sfgfa 35.00 4,725,000
Electrical 135,000 sfgla 22.00 2,970,000
Furnishings and equipment
Entrance mats and window treatment 135,000 sfgfa 1.00 135,000
Special construction
"(GGreen” design 135,000 sfgfa 5.06 683,100
Allow for site preparation and development {immediate
vicinily} See Siteworlk below
masterplan - New Phasing Seplember 14 2005-Final Page 10 Hanscomb Failbiul & Gould
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

$9-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCRIPTION Q7Y l UNIT I COST COST TOTAL COST
Utility Connections
New sanitary connections 1 is 20,000.00 20,000
New electrical service 1 Is 15,000.00 15,000
Mew waler service 1 Is 10,000.00 10,060
New storm water 1 Is 15,000.00 15,000
New gas service 1 Is 7.500.00 7,500
SUBTOTAL $23,473,734
PH1.39.2 MARKUPS
General Conditions 8.0% 23,473,734 1,877,899
Insurance & bond 1.50% 25,351,633 380,274
Permit 1.00% 25,731,907 257,319
Overnead & profitfee 4.00% 25,989,226 1,038,569
SUBTOTAL $3,555,081
PH1.39.3 CONTINGENCIES
Design and pricing contingency (reduces 1o 0% at
Construction Documents) 15.00% 27,028,795 4,054,319
Escalation - excluded
SUBTOTAL $4,054,319
PH1.3g.4 SOFT COSTS
Soft costs (fees and cther costs) By others
Construction Contingency by others
SUBTOTAL By others
I TOTAL - PH 1 BED TOWER #1 $31,083,114 |
[ Ph1.3g HOSPITAL SUPPORT 127,006 stgia
PH1.3g.1 TRADE COSTS
Foundations
Strip foolings 840 It 200.06 168,000
Column footings 85 ea 1,000.00 65,000
Stab on grade 42,333 sf 5.50 232,832
Elevalor pit 4 ea 15,000.00 60,000
Superstructure
New structure 127,000 sf 23.00 2,921,000
Exterior closure
New hrick exterior fagade 24,696 sf 42.00 1,037,232
New windows 10,584 st £5.00 687,960
New enirance 1,000 sf 80.00 80,000
Roocfing
New roofing 42,333 sf 25.00 1,058,325
Interior construction
Partitions 127,000 sfgfa 1400 1,778,000
Doors 63% s 1,200.00 762,0C0
Specialties and casework 127,000 sfgia 12.00 1,524,000
Staircase
New egress staircases, complele 8 fit 17.,000.00 136,000
Interior finishes
Floor finishes 127,000 sigla 2.50 317,500
Wali finishes 127,000 stgla 3.75 476,250
Ceiling finishes 127,000 sigla 3.50 444 500
Conveying
New elevator 12 sips 22,000.00 264,000
Piumbing
New plumbing installation, complete 127,000 sigla 15.00 1,505,000
Fire protection - assumed required 127,000 sigta 3.50 444,500
HVAC 127,000 stgfa 45.00 5,715,000
Electrical 127,000 sfgfa 28.00 3,556,000
Furnishings and equipment
Entrance mats and window treatment 127,000 sfgfa 1.00 127,000
Special construction
"Green" design 127,000 sfgfa 5.64 716,280
plan - New Phasing S ber 14 2005-Final Page 11 Hanscomb Faithiul & Gould
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

18-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCRIPTION [*isd | UNIT l COST COST TOTAL CosT
Building Demaclition No work anticipated
Allow for site preparation and development (immediaie
vicinity) See Sitework below
Utility Gonnections
New sanitary connections 1 Is 40,000.00 40,000
New electrical service b Is 30,000.00 30,000
New water service 1 Is 20,000.00 20,000
New storm water 1 Is 30,000.00 30,000
New gas service 1 Is 15,000.00 15,000
SUBTOTAL $24,611,379
PH1.3g.2 MARKUPS
General Conditions 8.0% 24,611,379 1,968,910
Insurance & bond 1.50% 26,580,289 398,704
Permit 1.00% 26,978,993 269,790
Overhead & proiitfee 4.00% 27,248,783 1,089,951
SUBTOTAL $3,727,355
PH1.3g.3 CONTINGENCIES
Design and pricing contingency (reduces to 0% at
Gonstruction Documents) 15.00% 28,338,734 4,250,810
Escalation - excluded
SUBTOTAL $4,250,810
PH1.3g.4 SOFT COSTS
Soft costs (fees and cther costs) By cthers
Construction Contingency by others
SUBTOTAL By others
[ TOTAL - PH 1 HOSPITAL SUPFORT $32,588,544 }
| _Ph14a WORK TO EXISTING PARKING STRUCTURE 360,000 sfofa 1,200 spaces
PH i.4a.1 TRADE COSTS
Allowance for minimal miscetlaneous medifications to
existing structure 360,000 sf 5.00 1,800,000
SUBTOTAL $1,800,000
PH 1.4a.1 MARKUPS
General Conditions 8.0% 1,800,000 144,000
Insurance & bond 1.50% 1,944,000 29,160
Permit 1.00% 1,973,160 19,732
Overhead & profit/fee 4.00% 1,992,892 79,718
SUBTOTAL $272,608
PH 1.4a.3 CONTINGENCIES
Design and pricing contingency (reduces o (% at
Construction Doguments) 15.00% 2,072,608 310,891
Escalation - excluded
SUBTOTAL $310,891
PH 1.4a.4 SOFT COSTS
Soft costs (fees and cther costs) By others
Construction Contingency by others
SUBTOTAL By others
TOTAL - PH 1 EXISTING PARKING STRUCTURE 52,383,499 |
masterplan - New Phasing Septamber 14 2005-Final Page 12 Hanscomb Faithiul & Gould



UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Ocl-05
Master Plan
Worcester, MA

i MASTERPLAN COST ESTIMATE

UNIT ESTD SUB TOTAL
’ DESCARIPTION I ary | UNIT | cOST COsT TOTAL COST ]

563
5¢4¢ | Ph1.4b RESEARCH & ACADEMIC BUILDING #1 | 100,000 siga
565
566 PH 1.4b.1 TRADE COSTS
S67 Feundations
562 Strip footings 758 IH 200.00 151,800
56¢ Column footings 27 ea 1,000.00 27,000
570 Slab on grade 20,000 st 5.50 110,000
5N Elevator pit 2 ea 15,000.00 30,000
572 Superstructuse
573 New structure 100,000 sf 23.00 2,300,000
574 Exterior closure
575 New brick exterior fagade 32,340 st 42.00 1,358,280
576 New windows 13,860 st 65.00 200,900
s#7 New entrance 250 sf 80.00 20,060
578 Rociing
579 New rocfing 20,000 sf 25.00 500,000
580 Interior construction
581 Partitions 100,000 sfgfa 18.00 1,800,000
582 Doors 333 s 1,200.00 399,600
583 Specialties and casework 100,000 sfgfa 5.00 500,000
564 Staircase
585 New egress staircases, complete 9 flt 17,000.00 153,000
586 Interior finishas
567 Floor finishes 100,000 sfgfa 5.00 500,000
588 Wall finishes 100,000 sfgla 3.50 350,000
589 Ceiling finishes 100,000 sfgfa 4.00 400,000
90 Conveying
591 New elevator 10 sips 22,000.00 220,000
102 Plumbing
593 New plumbing installation, complete 100,000 sfgfa 12.00 1,200,000
594 Fire protection - assumed required 100,000 sfgfa 3.50 350,000
595 HVAC 100,000 sfgfa 60.00 6,000,000
596 Electricat 100,000 sigfa 28.00 2,800,000
sar Furnishings and equipment
598 Entrance mats and window treaiment 100,000 sigfa 0.35 35,000
593 Laboratory casework 100,000 sigfa 7.50 750,000
860 Special construction - "green” design 00,000 sigfa 6.27 627,000
501 Building Demolition - Demolish existing East Section

of West Garage 1 Is 100,000.00 100,000
s02 Allow for site preparation and development (immediate

viginity) See Sitework below
603 Utility Connections
604 New sanitary connections 1 Is 15,000.00 15,000
605 New electrical service 1 Is 15,000.00 15,000
506 New water service 1 Is 10,000.00 10,000
607 New storm water 1 Is 12,000.00 12,000
L New gas service 1 Is 7.500.00 7,500
603 SUBTOTAL $21,642,080
E10
611 PH 1.4b.2 MARKUPS
612 General Conditions 8.0% 21,642,080 1,731,366
613 Insurance & bond 1.50% 23,373,446 350,602
614 Permit 1.00% 23,724,048 237,240
615 Overhead & profitfee 4.00% 23,961,288 958,452
616 SUBTOQTAL $3,277,660
817
83 PH1,4b.3 CONTINGENCIES
619 Design and pricing contingency (reduces to 0% at

Construction Documentis) 15.00% 24,919,740 3,737,961
620 Escatation - excluded
621 SUBTOTAL $3,737,981

522
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD 508 TOTAL
DESCRIPTION ory t UNIT | cosT COST TOTAL coST
PH 1.4b.4 SOFT COSTS
Soit costs (fees and other costs) By others
Construction Coniingency by others
SUBTOTAL By others
[ TOTAL - PHY RESEARCH & ACADEMIC BLDG $28,657,701 |
| Phi1.4b RESEARCH & ACADEMIC BUILDING #2 78,006 sfgia
PH 1.4b.1 TRADE COSTS
Foundations
Strip foctings 470 If 200.00 94,000
Golumn footings 24  ea 1,000.00 24,000
Slab on grade 13,000 sf 5.60 71,500
Elevator pit 2 el 15,000.00 30,000
Superstructure
New structure 78,000 sf 23.00 1,794,000
Exterior closure
New brick exterior fagade 27,636 st 42.00 1,160,712
New windows 11,844 EH 65.00 769,860
New entrance 250 st 80.00 20,600
Roofing
New roofing 13,000 st 25.00 325,000
Interior construction
Partitions 78,000 sfgfa 18.00 1,404,000
Doors 260 s 1,200.0C 312,000
Specialties and caseworl 78,000 sigia 5.00 390,000
Staircase
New egress staircases, complete 11 it 17,000.00 187,060
Interior finishes
Floor finishes 78,000 sigia 5.00 390,060
Wall finishes 78,000 sfgla 3.50 273,000
Ceiting finishes 78,000 sfgla 4.00 312,000
Conveying
New elevator 12 slps 22,000.00 264,000
Plumbing
New plumkbing installation, cemplete 78,000 sfgfa 12.00 936,000
Fire protection - assumed required 78,000 sfgfa 3.50 273,000
HVAC 78,000 sfgfa 60.00 4,680,000
Electrical 78,000 sfgfa 28.00 2,184,000
Furnishings and equipment
Entrance mats and window ireatment 78,000 sfgfa 0.35 27,300
Laboratory casework 78,000 sfgfa 7.50 585,000
Special construction - "green” design 78,000 sfgfa 6.37 496,860
Building Demolition No work anticipated
Allow for site preparatior and development (immediate
vicinity) See Sitework below
Utility Connections
New sanitary connections 1 is 15,000.00 15,000
New electrical service 1 is 15,000.00 15,000
New waler service 1 is 10,000.00 10,000
MNew storm water 1 is 12,000.00 12,000
MNew gas service 1 Is 7,500.00 7,500
SUBTOTAL $17,082,732
PH 1.4b.2 MARKUPS
Generzal Conditions 8.0% 17,062,732 1,365,019
Insurance & bond 1.50% 18,427,751 276,416
Permit 1.00% 18,704,167 187,042
Overhead & profitfee 4.00% 18,891,209 755,648
SUBTOTAL $2,584,125
masterplan - New Phasing Septamber 14 2005-Final Page 14 Hanscomb Failhiul &3 Gould



UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA

3 MASTERPLAN COST ESTIMATE

UNIT ESTD SUB TOTAL
L DESCRIPTION ary | UNIT ' COST CcOST TOTAL COST

665 PH 1.4b.3 CONTINGENCIES
686 Design and pricing contingency (reduces to 0% at

Construction Doguments) 15.00% 19,646,857 2,947,029
687 Escalation - excluded
a8 SUBTOTAL $2,947,029
889
630 PH1.4b.4 SOFT COSTS
69t Soft costs {fees and other costs) By others
692 Constructicn Contingency by others
692 SUBTOTAL By others
694
ess TOTAL - PH1 RESEARCH & ACADEMIC BLDG #2 $22,593,886 |
596
697
¢ | Ph71.4b RESEARCH & ACADEMIC BUILDING #3 | 18,000 sigha
693
700 PH 1.4b.1 TRADE COSTS
o1 Foundations
02 Strip foolings 380 If 200.00 76,000
o3 Column footings 12 ea 1,000.00 12,000
704 Slab on grade 9,000 sf 5.50 49,500
705 Elevator pit 2 ea 15,000.00 30,000
706 Superstructure
o7 New structure 18,000 si 23.00 414,000
708 Exterior closure
o9 New brick exterior fagade 7,448 sf 42.00 312,816
10 New windows 3,192 sf 65.00 207,480
e New entrance 250 sf 80.00 20,000
2 Roofing
13 New roofing 9,000  sf 25.00 225,000
714 Interiar construction
715 Partitions 18,000 sfgfa 18.00 324,000
16 Doors B0 Ivls 1,200.00 72,000
n Specialties and casework 18,000 sigla 5.00 90,000
3 Staircase
71 New egress staircases, complete 3 flt 17,000.00 51,000
720 Interior finishes
e Floor finishes 18,000 sfgfa 5.00 90,000
22 Wall finishes 18,000 sfgfa 3.50 63,000
723 Ceiling finishes 18,000 sfgfa 4.00 72,000
24 Conveying
25 New elevaior 4 stps 22,000.00 88,000
726 Plumbing
727 New plumbing installation, complete 18,000 sfgia 12.00 216,000
728 Fire protection - assumed required 18,000 sfgia 3.50 63,000
728 HVAC 18,000 sfgia 60.00 1,080,000
730 Electrical 18,000 sfgfa 28.00 504,000
731 Furnishings and eaquipment
782 Entrance mats and window treatment 18,000 sfgla 0.35 8,300
733 Laboratory casework 18,000 sfgfa 7.5C 135,000
734 Special construction - "green” design 18,000 sfgfa 7.10 127,800
78 Building Demalition No work anticipated
738 Allow for sile preparalior and development {immediate

vicinity) See Sitework below
737 Utitity Connections
738 New sanitary connections 3 is 15,000.00 15,000
739 New electrical service 1 is 15,000.00 15,000
740 New water service 1 is 10,000.00 10,000
50 New storm waler 1 Is 12,000.00 12,000
4z New gas service 1 Is 7.500.00 7,500
74 SUBTOTAL $4,388,396

744
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
TNIT ESTD SUB TOTAL
DESCRIPTION l Qry I UNIT l COST COST TOTAL cosT
PH1.4b.2 MARKUPS
General Conditions 8.0% 4,388,396 351,072
Insurance & bond 1.50% 4,739,468 71,092
Permit 1.00% 4,810,560 48,106
Overhead & profitfiee 4.00% 4,858,666 194,347
SUBTOTAL $664,617
PH 1.4b.3 CONTINGENCIES
Design and pricing contingency {reduces to 0% at
Construction Documents) 15.00% 5,053,013 757,952
Escalation - excluded
SUBTOTAL $757,952
PH 1.4b.4 SOFT COSTS
Soft costs (fees and other costs) By others
Construction Contingency by others
SUBTOTAL By others
! TOTAL - PH1 RESEARCH & ACADEMIC BLDG $5,810,965 |
|_PH1.5 __ SITE PREPARATION/DEVELOPMENT
PH1.5.1 TRADE COSTS
Site preparation
Site Ctearing
Allowance for site clearance 468  agre 5,000.00 230,000
Site Bemolitions and Relocaticns
Site construction ience/barricades 6,300 i 8.00 50,400
Allowance for pavement removal 120,000 sf 0.75 90,060
Allowance for demolition of miscellaneous site
caompoenents 1 Is 20,000.00 20,000
Allowznce for demolition of existing Benedict building 1 Is 200,000.00 200,000
Allgwance for demolition of existing Army Reserve Pro; 1 Is 100,000.00 100,000
Site Earthwork
Strip topsoll, store 17,548 cy 4.50 78,966
Site cut to fill 37,319 cy 4,25 158,606
Rock excavation premium exciuded
Fine grading 111,958 sy 0.50 55,979
Silt fence/erosicn centrol 3,000 i 10.00 30,000
Allowance for site de-wateting 1 Is 40,000.00 40,000
Remove contaminated soils excluded
Disposeftreat contaminated water excluded
Site Development
Roadways and Parking Lots
Bituminous concrete paving 339,508 si 3.00 1,018,524
Vertical granite curb 4,580 If 32.00 149,760
Allowance for new pavement markings 1 is 33,950.80 33,951
Pedestrian paving
Concrete paving, 4" thick 271,083 sf 570 1,545,173
Decorative paving 30,000 sf 20.00 600,000
Site Bevelopment
Promenade
Footings 44 ea 750.00 33,000
Structure 24,640 sf 30.00 739,200
Other hard landscaping features, walls, site furnishings 2,015,235 si 0.50 1,007,618
Soft landscaping (tress, shrubs and plantings) 2,015,235 sf 0.35 705,332
Mechanical Utilities
Water supply
Domestic water & fire protection service 3,500 [H 100.00 350,000
Storm Sewer
Allow for drainage 2,000 ii 100.00 200,000
Heating distribution
Stearn distribution 3,500 i 800.00 2,800,000
Cooling Distributicn
Chilled water distribution 3,500 It 800.00 2,800,000
Fuel Distribution
Aliowance for gas connaction 3,500 It 70.00 245,000
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
L DESCRIPTION Qry l UNIT | cOST GOST TOTAL cosT
Electrical Utilities
Electrical distribution
Primary service 4 condulits, 2 active 2,750 If 100.00 275,000
Emergency power distribution 2,750 If 60.00 165,000
Site lighting
Car park lighting 94 ea 3,300.00 310,200
Walkway lighting 211 aa 3,200.00 675,200
Site communications and security
Low tension servige duct bank - allow 10 conduit 2,750 I 110.00 302,500
Oft Site Work
New iraffic signals at Lake Street 1 is 200,000.00 200,000
SUBTOTAL $15,209,409
PH1.5.2 MARKUPS
General Conditions 8.0% 15,208,409 1,216,753
Insurance & bend 1.50% 16,426,162 246,352
Permit 1.00% 16,672,554 166,726
Overhead & profitfee 4,00% 16,839,280 673,57%
SUBTOTAL $2,303,442
PH1.5.3 CONTINGENCIES
Design and pricing contingenzy {reduces to 0% at
Construction Documents} 15.00% 17,512,851 2,626,928
Escalaticn - excluded
SUBTOTAL $2,626,928
PH1.54 SOFT COSTS
Soft costs {fees and cther costs) By others
Construction Centingency by others
SUBTOTAL By others
TOTAL - PH1 SITE PREP/DEVELOPMENT $20,139,779 I
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-0ct-05
Master Plan
Warcester, MA

| MASTERPLAN COST ESTIMATE

UNIT ESTD SUB TOTAL
l DESCRIPTION | ary I UNIT | cosT COST TOTAL COST

84 PHASE TWO
845
85 [ PH 252 BED TOWERS (OVER EXTG BLDG) | 135000 sfgfa
847
848 Ph2.5a.1 TRADE COSTS
843 Foundations
250 Strip footings 782 If 200,00 No work anficipated
851 Column footings within existing building 48 ea 2,000.00 95,000
852 Patching slab on grade within existing building 48 log 1,000.00 48,000
853 Elevator pit within existing building 3 ea 22,000.00 66,000
834 Supersiructure
835 MNew structurs 135,000 sf 23.00 3,105,000
856 Allow for reinforeing existing roef structure io

accommodate floor loading, including the addition of

concrete topping 22,500 sf 8.00 180,000
857 Exierior closure
858 New brick exterior fagade 45,982 sf 42.00 1,831,244
859 New windows 19,706 sf 65.00 1,280,850
860 New entrance 256 sf 80.00 20,000
861 Roofing
262 New roofing 22,500 sf 25.00 562,500
a3 Interior canstruction
#64 Partitions 135,000 sfgfa 12.00 1,620,000
865 Doors 338 Ivls 1,200.00 405,600
868 Specialties and casework 135,000 sfgfa 4.50 607,500
867 Allowance for interior construction at lower levels to

accommodate new structural penetrations 1 Is 500,000.00 500,000
868 Staircase
843 Mew egress staircases, complete 14 flt 17,000.00 238,000
e Interior finishes
7 Floor finishes 135,000 sfgfa 550 742,500
872 Wall finishes 135,000 sfgia 5.00 675,000
878 Ceiling finishes 135,000 sf gia 3.75 508,250
874 Conveying
875 New elevator 20 stps 22,000.00 440,000
876 Flumbing
877 New plumbing installation, complete 135,000 st gfa 15.00 2,025,000
878 Fire protection - assurmed required 135,000 sigla 3.50 472,500
879 HVAC 135,000 sigfa 35.00 4,725,000
880 Electrical 135,000 sigla 22.00 2,970,000
881 Furnishings and equipment
882 Entrance mats and window treatment 135,000 sigfa 1.00 135,000
283 Special construction
e84 "Green" design 135,000 sfgia 525 708,750
85 Building Demolition 1 Is 200,000.00 200,000
826 Allow for site preparation and development (immediate

vicinity} See PH2.9

a7 Utility Connections
88 New sanitary cennections 1 Is 20,006.00 20,000
889 New electrical service 1 Is 15,000.00 15,000
830 New water service 1 Is 10,000.00 10,000
& New storm water 1 Is 15,000.00 15,000
8g2 New gas service 1 Is 7,500.00 7,500
893 SUBTOTAL $24,328,234
894
895 Ph2.5a.2 MARKUPS
898 General Conditions 8.0% 24,328,234 1,946,259
897 Insurance & bond 1.50% 26,274,493 394,117
898 Perenit 1.00% 26,668,610 266,688
EES Overhead & profitfee 4.00% 26,935,296 1,077,412
go0 SUBTOTAL $3,684,474

am
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-0ct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCRIPTION ] ary ‘ UNIT 1 COST cosT TOTAL COST
Ph2.5a3 CONTINGENCIES
Design and pricing contingency (reduces to 0% at
Construction Documents) 15.00% 28,012,708 4,201,906
Estalation - excluded
SUBTOTAL $4,201,906
Ph25a4 SOFTCOSTS
Sofi cosls (fees and other costs) By others
Construction Cortingency by others
SUBTOTAL By athers
i TOTAL - PH 2 BED TOWERS $32,214,614 |
| _PHZ2.5c PARKING (HOSPITAL EAST SIDE) | 660,000 sfgia 2,000 cars
Ph 2.5c.1 TRADE COSTS
Foundaticns
Exterior strip footing 1,915 If 200.00 303,000
Interior strip footings 1,074 If 80.00 85,920
Column footings 90 ea 3,000.00 270,000
Slab on grade - Included in Phase 1 0 st 5.50
Elevator pit - included in Phase 1 2 ea 15,000.00 30,000
Superstructure
New structure - predominantly precast 660,000  sf 23.00 15,180,000
Exterior closure
Allowance for fagade treatment 90,908 sf 10.00 909,060
Roofing
New roofing 2 Is 10,000.00 20,000
New plaza waterproofing 101,063 sf 8.00 808,504
Interior construction
Partitions 660,000 sfgfa 040 264,000
Doors 660,000 sfgfs 0.08 52,800
Specialties and casewcrk 660,000 sfgfa 0.18 118,800
Staircase
New egress staircases, complete 15 it 12,000.00 180,000
Interior finishes
Floor finishes 660,000 sfgia 1.25 825,000
Wall finishes 660,000 sigla 0.15 $5,000
Ceiling finishes 660,000 sigia 0.45 297,000
Conveying
New elevator 10 sips 22,000.00 220,000
Plumbing
Mew piumbing installation, complete 660,000 sigfa 1.00 660,000
Fire pratection - assumed required 660,000 sfgfa 0.65 429,000
HVAC {(cost of eguipment in building costs)
Parking garage 1 Is 15,000.00 15,000
Electrical
Parking garage 660,000 sfgfa 3.00 1,980,000
Furnishings and equipment
allowance 660,000 sfgfa 0.50 330,000
Special construction
"Green design" 660,000 sfgfa 1.05 693,000
Building Demolition No work anticipated
Allow for site preparation and develepment (immediate
vicinity) See PH1.1%
Utility Connections
New sanitary connections 1 Is 10,000.00 10,000
New eleclrical service 1 Is 20,000.00 20,000
New water service 1 Is 20,000.00 20,000
New storm water 1 Is 30,000.00 30,000
New gas service 1 Is 14,000.00 14,000
SUBTOTAL, $23,864,084
plan - New Phasing ber 14 2005-Final Page 19 Hanscomb Faithiul & Gould
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-Oct-D5
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
| | UNIT ESTD SUB TOTAL
DESCRIPTION ary UNIT cosT cosr TOTAL COST
Ph 2.5¢.2 MARKUPS
Generzal Conditions 8.0% 23,864,084 1,909,127
Insurance & bond 1.50% 25,773,211 386,598
Permit 1.00% 26,159,809 261,598
Qverhead & profit/ffee 4.00% 26,421,407 1,056,856
SUBTOTAL $3,614,179
Ph 2.5c.3 CONTINGENCIES
Design and pricing contingency {reduces to 0% at
Construction Documents) 15.00% 27,478,263 4,121,739
Escalation - excluded
SUBTOTAL $4,121,739
Ph 2.5d.4 SOFT COSTS
Soft cests (fees and other costs) By others
Construction Contingency by others
SUBTOTAL By athers
TOTAL - PHY PARKIMG (HOSPITAL EAST SIDE) $31,600,002 |
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA

b} MASTERPLAN COST ESTIMATE

UNIT ESTD SUB TOTAL
i DESCRIPTION | QTY | UNIT ’ coSsT COsT TOTAL COST.

283
%1 [ PH26a PARKING BELOW PLAZA ] 429000 s 1,144 cars
285
988 Ph2.6a.1 TRADE COSTS
987 Foundations
988 Strip footing 1,551 If 80.00 124,080
988 Interior strip footings 60.00 It 80.00 4,800
960 Column footings 240  ea 3,000.00 720,000
91 Slab con grade 95,334 sf 5.50 524,337
992 Elevator pit 4 ea 15,000.00 60,000
9% Basement Construction
854 Basement excavation/backfill 160,655 ¢y 20.00 3,213,100
995 Earthwork support 93,080 sf 30.00 2,791,800
998 Basement walls 82,841 sf 34.00 2,816,594
937 Superstructure
998 New structure including plaza construction 429,000 sf 30.00 12,870,000
999 Exterior closure
1080 Allowarce for head houses 2 ea 50,000.00 100,000
oo Rociing
¥oo2 New plaza waterproofing 95,334 sf 8.00 762,672
7003 Interior construction
1004 Partiticns 429,000 sigfa 6.80 343,200
1005 Doors 429,000 sfgfa 0.15 64,350
1006 Specialties and casework 429,000 sfgfa 0.27 115,830
1007 Staircase
1008 New egress staircases, complete 10 it 12,000.00 120,000
003 Interipr finishes
3619 Floor finishes 429,000 sf gfa 1.25 536,250
011 Wall finishes 429,000 sigfa 0.15 64,350
m2 Ceiling finishes 429,000 sfgfa 0.45 193,050
s Convaying
1014 New elevator i2  sips 22,000.00 264,000
1018 Piumbirg
1016 New plumbing installation, complete 429,000 sigfa 1.00 429,000
1017 Fire protection - assumed required 429,000 sf gfa 3.00 1,287,000
1018 HVAG {cost of equipment in building costs}
1039 Parking garage 429,000 sfgfa 5.50 2,359,500
1020 Electrical
10zt Parking garage 429,000 sfgfa 3.50 1,501,500
1022 Furnishings and equipment
1023 allowance 429,000 sfgfa 0.40 171,800
1024 Spectal construction - "green” design 429,000 sfgfa 2.20 943,800
1025 Building Demolition No work anticipated
1028 Allow for site preparation and deveiopment (immediate

vicinity) See PH1.11
1027 Utility Connections
2e New sanitary coninections 1 is 5,000.00 5,000
1029 New electrical service 1 Is 15,000.00 15,000
1920 Mew water service 1 Is 10,000.00 10,000
103 MNew storm water 1 Is 12,000.00 12,000
1032 New gas service 1 Is 7,500.0C 7,500
1033 SUBTOTAL $32,430,313
1034
s ph2.6a.2 MARKUPS
1036 General Conditions 8.0% 32,430,313 2,594,425
1037 Insurance & bond 1.50% 35,024,738 525,371
1038 Permit 1.00% 35,550,109 355,501
1038 Overhead & profit/fee 4,00% 35,905,610 1,436,224
1040 SUBTOTAL $4,911,521

1043
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL
Master Plan
Worcester, MA

MASTERPLAN COST ESTIMATE

18-Oct-05

UNIT ESTD SUB TOTAL
L DESCRIPTION | qry | UNIT l coST cOST TOTAL COSY J
Ph2.6a.3 CONTINGENCIES
Design and pricing contingency (reduces to 0% at
Construction Documents) 15.00% 37,341,834 5,601,275
Escalation - excluded
SUBTOTAL $5,601,275
Ph2.6a.4 SOFT COSTS
Soft costs (iees and other costs) By others
Construction Contingency by others
SUBTOTAL By others
! TOTAL - PHT UNDERGROUND PARKING $42943,109 |
[ PHzBa PARKING AT SOUTHEAST QUANDRANT 262,350 sfgfa 795 cars
PH2.1.1 TRADE COSTS
Foundations
Exterior strip footing 1,386 If 200.00 277,200
Interior strip footings 542 If 80.00 43,360
Cojumn footings 57 ea 3,000.00 171,000
Slab on grade 52,470 sf 5.50 288,585
Elevator pit 2 ea 15,000.00 30,000
Superstructure
New structure - predominantly precast 209,880 sf 23.00 4,827,240
Exterior clesure
Allowance for fagade treatment 60,040 sf 10.60 600,400
Roofing
New roofing 2 Is 10,000.00 20,000
Interior construction
Partiticns 262,350 sfgfa 0.40 104,940
Doors 262,350 sfgfa 0.08 20,988
Specialties and casework 262,350 sfgfa 0.18 47,223
Staircase
MNew egress staircases, complete 11 fit 12,000.00 132,000
Interior finishes
Floor finishes 262,350 sfgfa 1.25 327,938
Wal finishes 262,350 sfgfa 0.15 39,353
Ceiling finishes 262,350 sfgfa 0.45 118,058
Conveying
New elevator 10 sips 22,000.00 220,000
Plurabing
New plumbing installation, complete 262,350 sfgfa 1.00 262,350
Fire protection - assumed required 262,350 sfgfa 0.65 170,528
HVAC (cost of equipment in building costs)
Parking garage 1 is 15,000.00 15,600
Electrical
Parking garage 262,350 sf gfa 3.00 787,050
Furnishings and equipment
allowance 262,350 sf gfa 0.50 131,175
Special construction
"Green design"” 262,350 sf gfa 0.99 259,727
Building Demolition No work anticipated
Allow for site preparalion and develepment (immediate
vicinity) See PH2.9
Utility Connections
New sanitary connections 1 Is 7,500.00 7,500
New electricat service 1 Is 10,000.00 10,000
New walter service 1 Is 1,000.00 1,000
Mew storm water 1 Is 15,000.00 15,000
New gas seyvice 1 Is 7,060.00 7,000
SUBTOQTAL $8,934,615
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-0ct-05
Master Plan
Woercester, MA
MASTERPLAN COST ESTIMATE
TNIT ESTD SUB TOTAL
DESCRIPTION I ary | UNIT I cosT cosT TOTAL COST,
PH2.1.2 MARKUPS
General Conditions 8.0% 8,934,615 714,769
Insurance & bond 1.50% 9,649,384 144,741
Permit 1.00% 9,794,125 97,941
Overhead & profitfee 4.00% 9,892,066 395,683
SUBTOTAL $1,353,134
PH2.1.3 CONTINGENCIES
Design and pricing contingency (raduces o 0% at
Construction Documents) 15.00% 10,287,749 1,543,162
Escalation - excluded
SUBTOTAL $1,543,162
PH2.1.4 SQFT COSTS
Solt costs {iees and other costs) By others
Construction Contingency by others
SUSTOTAL By others
i TOTAL - PH 2 PARKING AT SE QUADRANT $11,830,911 |
[ Ph2.6a  PARKING BENEATH BLDG - NW QUADRANT ] 99.000 sfgia 300 cars
Ph2.6a.1 TRADE COSTS
Foundations
Exterior strip footing In Building Estimate
Column footings In Building Estimate
Slab on grade In Building Estimate
Elevator pit In Building Estimate
Superstructure
New structure including supported floor construction
for building over 99,000 sf 35.00 3,465,000
Exterior closure
Allowance for tagade treatment 23,700 sf 10.00 237,000
Rocling
No work
Interior construction
Parlitions 99,000 sfgfa 0.50 49,500
Doors 99,000 sfgfa 010 9,900
Specialties and casework 99,000 sf gfa 0.18 17,820
Staircase
New egress staircases, cemplete 4 flt 12,000.00 48,000
Interior finishes
Floor finishes 99,000 sfgia 1.25 123,750
Wall finishes 99,000 sfgia 0.15 14,880
Celling tinishes 98,000 sfgia 0.45 44,550
Conveying
New elevator 6 sips 22,000.00 132,000
Plumbing
New plumbing instailation, complete 99,000 sfgfa 1.00 99,000
Fire protection - assumed required 99,000 sfgfa 0.65 64,350
HVAC (cost of equipment in building costs)
Parking garage 3 ls 5,000.00 5,000
Electrical
Parking garage 99,000 sfgfa 3.00 297,600
Furnishings and equipment
allowance 99,000 sfgfa .50 49,500
Bpecial construction
"Green design” 99,000 sfgla 1.41 139,580
masterplan - New Phasing Seplember 14 2005-Finai Page 23 Hanscomb Faithful & Gould



Y
i

1160
1161

1162
1163
1164
1165
1166
1167
158
1168
170
Aikal
172
173
1474
1175
1176
177
1178

1179
1180
1181
182
1183
1184
1185
1186
var
188
1188
HRk:h]
{191
192
7193
1194
1195
1196
1197
1i98
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1208
1210
1211
1212
1213
1214
1215
1216
1217
1218
1249
1220

221
1222

UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
DNIT ESTD SUE TOTAL
DESGRIPTION qQry l UNIT I COST coST TOTAL COST
Building Demolition No work anticipated
Allow for site preparaticn and development (immediate
viginity) See PH2.9
Utility Connections
New sanitary connections In Building estimate
New electrical service In Building estimate
New water service [n Building estimate
MNew storm water In Building estimate
New gas service In Building estimate
SUBTOTAL $4,796,810
Ph2.6a.2 MARKUPS
General Conditions 8.0% 4,796,810 383,745
Insurance & bond 1.50% 5,180,555 77,708
Permit 1.00% 5,258,263 52,583
Overhead & profitfee 4.00% 5,310,846 212,434
SUBTOTAL $726,470
Ph2.6a3 CONTINGENCIES
Design and pricing contingency {reduces ta 0% at
Construction Documents) 15.00% 5,523,280 828,492
Escalation - excluded
SUBTOTAL $628,492
Ph2.6a4 SOFT COSTS
Soft costs (fees and other costs) By cthers
Construction Contingency by others
SUBTOTAL By cthers
[ TOTAL - PARKING BENEATH BLDG NW QUADRANT 56,351,772 |
| Ph26b RESEARCH BUILDING 158,500 sf gia
Ph2.6b.1 TRADE COSTS
Foundations
Strip footings 1,288 it 200.00 257,600
Column footings 85 ez 1,000.00 85,000
Slab on grade 52,883 sf 5.50 290,857
Elevator pit 2 ea 15,000.00 30,000
Superstructure
New structure 158,500 sf 23.00 3,645,500
Exterior closure
New brick exterior facade 36,221 si 42.00 1,521,282
New windows 15,523 sf 65.00 1,008,995
New entrance 250 sf 80.00 20,000
Roofing
New roofing 52,883 sf 25.00 1,322,075
Interior construction
Partitions 158,500 sfgfa 18.00 2,853,000
Doars 528 Ivls 1,206.00 633,600
Specialties and casework 158,500 sfgfa 5.00 792,500
Staircase
MNew egress slaircases, complete 6 flt 17,000.00 102,000
Interior finishes
Floer finishes 158,500 sfgfa 5.00 792,500
Wall finishes 158,500 sfgfa 3.50 554,750
Ceiling finishes 158,500 sfgia 4.00 634,000
Conveying
New elevator 6 slps 22,000.00 132,000
Pluembing
New plumbing installation, complete 158,500 sfgfa 12.00 1,902,000
Fire protection - assumed required 158,500 sfgfa 3.50 554,750
HVAC 158,500 sigfa 60.00 9,510,000
Electrical 158,500 sfgfa 28.00 4,438,000
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
L DESCRIPTION ' ary. | uNIT I cOST COST TOTAL COST
Furnishings and equipment
Entrance mats and window treatment 158,500 sfgfa 0.35 55,475
Laboratory casework 158,500 sfgfa 7.50 1,188,750
Special construction - "green” design 158,500 sfgfa 6.13 971,805
Building Demalition No work anticipated
Allow ior site preparation and development immediate
vicinity} See PH2.9
Utility Connections
Mew sanitary connections 1 Is 15,000.00 15,000
New electrical service 1 Is 15,000.00 15,000
New water service 1 Is 10,000.00 10,000
New storm water 1 Is 12,000.00 12,000
New gas service 1 Is 7,500.00 7,500
SUBTOTAL $33,355,739
Ph2.6b.2 MARKUPS
General Conditions 3.0% 33,355,739 2,668,459
Insurance & bond 1.50% 36,024,198 540,363
Permit 1.00% 36,564,561 365,646
Overhead & profitffee 4,00% 36,930,207 1,477,208
SUBTOTAL $5,051,676
Ph2.6b.3 CONTINGENCIES
Design and pricing contingency (reduces to 0% at
Construction Documents) 15.00% 38,407,415 5,761,112
Escalation - excluded
SUBTOTAL $5,761,112
Ph2.6b.4 SOFT COSTS
Soft costs (fees and other costs) By others
Construction Contingency by others
SUBTOTAL By others
[ TOTAL - PH2 RESEARCH BUILDING $44,168,527 |
| Ph2.7 RESEARCH & ACADEMIC BUILDING #1 | 100,000 sigia
Ph2.7.1 TRADE COSTS
Foundations
Strip footings 844 It 200.00 165,800
Cclumn footings 45 ea 1,000.00 45,000
Slab on grade 25,000 sf 5.50 137,500
Elevator pit 2 ea 15,000.00 30,000
Superstructure
New structure 100,000 sf 23.00 2,300,000
Exterior closure
MNew brick exterior fagade 28,773 sf 42.00 1,208 466
New windows 12,331 sf 65.00 801,515
New entrance 250 sf 80.00 20,060
Roofing
New roofing 25,000 sf 25.00 625,000
Interior construction
Partitions 100,600 sigla 18.00 1,800,000
Doors 333 s 1,200.00 399,600
Specialties and casework 100,006 sigla 5.00 500,000
Staircase
New egress staircases, complete 9 flt 17,000.00 153,000
Interior finishes
Floor finishes 100,000 slgfa 5.00 500,000
Wall finishes 100,000 sfgfa 3.50 350,000
Ceiling finishes 100,000 sigfa 4.00 400,000
Conveying
New elevator § slps 22,000.00 176,000
Plumbing
New plumbing installation, complete 100,000 sfgfa 12.00 1,200,000
Fire protection - assumed required 100,000 sfgfa 3.50 350,000
HVAC 100,000 sfgfa 60.00 6,000,000
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1321
1322
1323
1324
1325
1326
1327
1328
1320
1330
1331
1332

1333
1334
1335
1236
1337
1338
1339
1340
1341
1342
1343

UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 18-0ct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCRIPTION i qQry l UNIT ! COST cosT TOTAL COST
Electrical 100,000 sigfa 28.00 2,800,000
Furnishings and eguipment
Entrance mats and window treatment 100,000 sfgfa 0.35 35,000
Laboratory casework 100,000 sfgfa 7.50 750,000
Special construction - "green" design 100,000 sfgfa 6.24 624,000
Building Demolition No work anticipated
Allow for site preparation and development (immediaie
vicinity) See PH2.9
Utilisy Connections
New sanitary connections 1 Is 15,000.00 15,000
New slectrical service 1 Is 15,000.00 15,000
New water service 1 is 10,000.00 10,000
New storm waler 1 Is 12,000.00 12,000
New gas service 1 Is 7,500.00 7.500
SUBTOTAL $21,433,381
Ph272 MARKUPS
General Conditions 8.0% 21,433,381 1,714,670
Insurance & bond 1.50% 23,148,051 347,221
Permit 1.00% 23,495,272 234,953
Overhead & profitfee 4.00% 23,730,225 949,209
SUBTOTAL $3,246,053
Ph273 CONTINGENCIES
Design and pricing contingency (reduces to 0% at
Construction Docurnents) 15.00% 24,679,434 3,701,915
Escalation - excluded
SUBTOTAL $3,701,915
Ph27.4 SOFT COSTS
Soft costs (fees and other costs} By others
Construction Contingency by others
SUBTOTAL By others
[ TOTAL - PHT RESEARCH & ACADEMIC BLDG $28,387,343 |
| PH29  SITE PREPARATION/DEVELOPMENT
PH2.9.1 TRADE COSTS
Site preparation
Site Glearing
Allowance for site clearance 5 acre 5,000.00 25,000
Site Demolitions and Relocations
Site construction ience/barricades 3,000 IH 8.00 24,000
Aflowance for pavement remaval 60,000 sf 0.75 45,000
Allowance for demolition of miscellanecus site
components 1 Is 30,000.00 30,000
Allowance for demolition of existing DYS buildings 1 Is 50,000.00 50,000
Allowance for demolition of existing State Highway Bui 1 Is 100,000.00 100,000
Site Earthwork
Strip tapsoil, store 1,646 cy 4.50 7,407
Site cut to fili 4,404 cy 4.25 18,717
Rock excavation premium excluded
Fine grading 13,211 sy 0.50 6,606
Siit iencefercsion gontrol 2,500 If 10.090 25,000
Aliowance for site de-watering 1 Is 30,000.00 30,000
Remove contaminated soils axcluded
Dispose/treat contaminated water axcluded
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1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1328
135¢
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
3N
1372

]
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387

1388
1368
1380
1381
1352
1343
1334
1388
1356
1387
1398

UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

18-0cl-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUE TOTAL
DESCRIPTION I ary I UNIT l CcOST cosT TOTAL COST
Site Development
Boadways and Parking Lots
Bituminous concrete paving 80,376 sf 3.00 241,128
Vertical granite curb 3,000 If 32.60 96,000
Allowance for new pavernent markings 1 Is 8,037.60 8,038
Pedestrian paving
Concrete paving, 4" thick 63,332 sf 5.70 360,992
Decorative paving 25,000 sf 20.00 500,000
Site Development
Other hard landscaping features, walls, site furnishings 237,750 st 0.50 118,895
Soft landscaping (tress, shrubs and plantings) 237,780 si 0.35 83,227
Water retention pond, complete 29,735 st 15.00 446,025
Waler retenticn pond, complete 84,151 st 15.00 962,265
Mechanical Utilities
Waeater supply
Domestic water & fire protection service 1,500 It 100.00 150,000
Storm Sewer
Allow for drainage 1,500 I 100.00 150,000
Heating disiribution
Steam distribution 1,500 If 800.00 1,200,000
Cooling Distribution
Chilled water distribution 1,500 If 800.00 1,200,000
Fuel Distribution
Allowance for gas connection 1,500 If 70.00 105,000
Electrical Utilities
Electrical distribution
Primary service 4 condults, 2 aclive 1,750 li 100.00 175,000
Emergency power disiribution 1,750 4 60.00 105,000
Site lighting
Car park lighting 22  ea 3,300.00 72,600
Walkway lighting 94 ea 3,200.00 300,800
Site communications and security
Low tension service duct bank - allow 10 conduit 1,750 If 110.00 192,500
SUBTOTAL $6,829,200
PH2.9.2 MARKUPS
General Conditions 8.0% 6,829,200 546,336
Insurance & bond 1.50% 7,375,536 110,633
Permit 1.00% 7,486,169 74,862
Overhead & profit/fee 4.00% 7,561,031 302,441
SUBTQTAL $1,034,272
PH2.8.3 CONTINGENCIES
Design and pricing contingency (reduces to 0% at
Construction Documents) 15.00% 7,863,472 1,179,521
Escalation - excluded
SUBTOTAL $1,179,521
PH2.9.4 SOFT COSTS
Soft costs (fees and other costs}) By others
Construction Contingency by others
SUBTOTAL By others
TOTAL - PH2 SITE PREP/DEVELOPMENT $9,042,993 |
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-0ct-08
Master Plan
Worcester, MA

} MASTERPLAN COST ESTIMATE

UNIT ESTD SUB TOTAL
l DESCRIPTION | ary | UNIT | COST GOST TOTAL COST

1899 PHASE THREE
3400
1w 1 pH3q MEDICAL OFFICE BUILDING | 22,000 sfgfa
1402
1403 PH3.1.1 TRADE COSTS
1404 Foundations
1405 Strip footings 434 If 200.00 86,800
1466 Column footings 24 ea 1,000.00 24,000
1407 Slab on grade 11,000 sf 5.50 60,500
1408 Elevator pit 1 ea 15,000.00 15,000
1409 Superstructure
1440 New structure 22,000 sf 23.00 506,000
1413 Exterior closure
1412 New brick exterior fagade 7,899 sf 38.00 300,162
1412 New windows 187 sf 60.00 11,220
1414 New entrance 200 sf 80.00 16,000
1415 Roofing
s New rocfing 11,000 sf 20.00 220,000
7 Interior construction
w18 Partitions 22,000 sfgfa 10.00 220,000
1418 Boors 73 Wvis 1,100.00 80,300
1420 Specialties and casework 22,000 sfgfa 4.00 88,000
1421 Stzircase
1422 New egress staircases, complete 2 fit 17,000.00 34,000
1423 Interior finishes
1424 Floar finishes 22,000 sfgfa 3.50 77,000
1425 Wall finishes 22,000 sfgfa 2.00 44,000
1426 Ceiling finishes 22,000 sfgfa 3.00 66,000
27 Conveying
{428 MNew elevator 2 stps 29,000.00 58,000
1429 Plumbing
1430 New plumbing installation, complete 22,000 stgia 5.00 110,00C
1434 Fire protection - assumed required 22,000 stgia 3.00 66,000
1432 HVAC 22,000 sigla 30.00 660,000
1433 Electrical 22,006 sigia 16.00 352,000
1434 Furnishings and equipment
1435 Entrance mats and window treatment 22,000 sfgfa 0.35 7,700
1436 Special canstruction - "green" design 22,000 sfgfa 4.31 94,820
1457 Building Demolition No work anticipated
1438 Allow for site preparation and development (immediate

vicinity) See PH3.7
1439 Utility Connections
1440 New sanitary connections 1 Is 15,000.00 15,000
441 New electrical service 1 Is 16,000.00 15,000
1442 MNew water service 1 Is 10,000.00 10,000
1443 New storm water 1 Is 12,000.00 12,000
1444 New gas service 1 Is 7,500.00 7,500
1448 SUBTOTAL $3,257,002
1446
1447 PH3.1.2 MARKUPS
1443 General Conditions 8.0% 3,257,002 260,560
1449 Insurance & bond 1.50% 3,517,562 52,763
1450 Permit 1.00% 3,570,325 35,703
1451 Overhead & profitiee 4.00% 3,606,028 144 241
1452 SUBTOTAL $493,267
1453
1454 PH3.1.3 CONTINGENCIES
1455 Design and pricing contingency (reduces to 0% at

Construction Documents} 15.00% 3,750,269 562,540
1456 Escalation - excluded
457 SUBTOTAL $562,540
1458
1458 PH3.1.4 SOFT COSTS
460 Soft costs (fees and other costs) By others
1461 Construction Contingency by others
1462 SUBTOTAL 8y others
1463
1464 TOTAL - PH 3 MEDICAL OFFICE BUILDING 54,312,609 |
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA

3 MASTERPLAN COST ESTIMATE

UNIT ESTD 5UB TOTAL
i DESCRIPTION | qQry l UNIT | COST COST TOTAL COST

1465
1466
487 [ PH3.2 ACE&PC | 175,000 sfgfa
1468
1469 Ph3.2.1 TRADE COSTS
1410 Foundations
147 Strip footings 1,260 If 200.00 252,000
1472 Column foctings 80 ea 1,000.00 80,000
1473 Slab on grade 43,750  sf 5.50 240,625
1474 Elevater pit 2 ea 15,000.00 30,000
1478 Superstructure
1478 New structure 175,000 sf 23.00 4,025,000
il Exterior closure
1478 New brick exterior fagade 44,392 sf 42.00 2,074,464
1479 MNew windows 21,168 sf 65.00 1,375,920
1480 New entrance 500 sf 80.00 40,000
1481 Roofing
1482 New rocfing 43,750 st 25.00 1,093,750
1483 Interior construction
1484 Partitions 175,000 sfgfa 14.G0 2,450,000
1485 Dcors 875 s 1,200.00 1,050,000
1485 Specialties and casework 175,000 sfgia 14.00 2,450,000
w87 Staircase
1408 New egress staircases, complete 12 flt 17,000.00 204,000
1489 Interior finishes
1459 Floor finishes 175,000 sf gfa 2.50 437,500
1491 Wall finishes 175,000  sf gfa .75 656,250
1492 Ceiling finishes 175,000 sfgfa 3.50 612,500
1493 Conveying
b New elevator 8 slps 22,000.00 176,000
495 Plumbing
1495 New plumbing installation, complete 175,000 sfgfa 20.00 3,500,600
1497 Fire protection - assumed reguired 175,000 sfgfa 4.00 700,000
3498 HVAC 175,000 sfgla 53.00 9,275,000
1499 Electrical 175,000 sf gfa 32.00 5,600,000
1500 Furnishings and equipment
1501 Entrance mats and window treatment 175,000 sfgia 1.00 175,000
1502 Special construction
1503 Radiation protections and Shielding 1 bidg 125,000.00 125,000
1504 "Green" design 175,000 sfgia 6.29 1,100,750
1505 Building Demclition Ne work anticipated
1506 Allow for site preparation and development (immediate

vicinity) Sea PH2.9
1567 Utility Connecticns
1508 New sanitary connections 1 Is 25,000.00 25,000
1508 New electrical service 1 Is 15,000.00 15,000
1510 New water service 1 Is 15,000.00 15,000
w1 New storm water 1 Is 20,000.00 20,000
1512 New gas service 1 Is 10,000.00 10,000
1513 SUBTOTAL $37,808,759

1514
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1515
1516
1517
1518
1518
1520
1521
1522
1523

1624
1528
1526
1327
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
§43
i544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1655
1556
1557
1558
185¢
1580
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572

1571
1574
1575

576
1577
1576
1579
1580

UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Ocl-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCRIPTION ! Qry l UNIT ] COST COST TOTAL coST
Ph3.2.2 MARKUPS
General Conditions 8.0% 37,808,759 3,024,701
insurance & bond 1.50% 40,833,460 612,502
Permit 1.00% 41,445,962 414,460
Qverhead & profitfiee 4.00% 41,860,422 1,674,417
SUBTOTAL $5,726,080
Ph3.23 CONTINGENCIES
Design and pricing contingency (reduces to 0% at
Construction Documents) 15.00% 43,534,839 6,530,226
Escalation - excluded
SUBTOTAL $6,530,226
Ph3.24 SOFTCOSTS
Soft costs (fees and other costs) By others
Construction Contingency by others
SUBTOTAL By cthers
| TOTAL - PH3 ACE & PC BUILDING 850,065,065 |
| PH3.3 OFFICE BUILDING #1 | 100,000 sigfa
PH3.3.1 TRADE COSTS
Foundations
Strip feotings 700 If 200.00 140,000
Column feotings 36 ea 1,000.00 36,000
Slab on grade 25,000 sf 5.50 137,500
Elevator pit 2 ea 15,000.00 30,000
Superstruciure
New siructure 100,000 sf 23.00 2,300,000
Exterior closure
New brick exterior fagade 27,4490 sf 38.00 1,042,720
New windows 11,760 LH 60.00 705,600
New entrance 500 si 80.00 40,000
Rogiing
New roofing 25,000 st 20.00 500,000
Interior construction
Partitions 100,000  sfgia 10.00 1,000,000
Docrs 333 s 1,100.00 366,300
Specialties and casework 100,00¢  sfgia 4.00 400,000
Staircase
New egress staircases, complete 6 it 17,000.00 102,000
Interior finishes
Floor finishes 100,000 sigla 3.50 350,000
Wall finishes 100,000 stgla 2.00 200,000
Ceiling finishes 100,000 sigla 3.00 300,000
Conveying
New elevator 8 sips 22,000.00 176,000
Plumbing
New plumbing installation, complete 100,000 sigla 5.00 500,000
Fire protection - assumed required 100,000 sigfa 3.0¢ 300,000
HBVAC 100,000 stgla 30.00 3,000,000
Electrical 100,000 stgfa 16.0C 1,600,000
Furnishings and equipment
Entrance mals and window treatment 100,000 sfgfa 0.35 35,000
Special construction - "green” design 100,000 sfgfa 4.01 401,000
Building Damoliticn No work anticipated
Allow for site preparation and development (immediate
vicinity} See PH3.7
Utility Connections
New sanitary connections 1 Ig 30,000.00 30,000
New electrical service % Is 30,000.00 30,000
New water service 1 Is 10,000.00 10,000
New storm water ki Is 12,000.00 12,000
New gas service 1 Is 7,500.00 7,500
SUBTOTAL $13,751,620
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 19-Oct-05
Master Plan
Worcester, MA

| MASTERPLAN COST ESTIMATE

UNIT ESTD SUB TOTAL
BESCRIPTION | ary I UNIT | COST CcoSsT TOTAL COST.

1581 PH3.3.2 MARKUPS
1582 General Conditions 8.0% 13,751,620 1,100,130
1563 Insurance & bond 1.50% 14,851,750 222,775
1584 Permit 1.00% 15,074,526 150,745
1585 Overhead & profit/iee 4.00% 15,225,271 609,011
1535 SUBTOTAL $2,082,662
1587
1588 PH3.3.3 CONTINGENCIES
1589 Design and pricing contingency (reduces to 0% at

Constructicn Documents) 15.00% 15,834,282 2,375,142
1590 Escalation - excluded
1591 SUBTOTAL $2,375,142
1582 PH3.3.4 SOFT COSTS
1533 Solt costs (fees and other costs) By others
1594 Construction Contingency by others
1595 SUBTOTAL By others
1596
1597 | TOTAL - PH 3 OFFICE BUILDING #1 $18,209,424 |
1598
1599
w0 [ PH34  OFFICE BUILDING #2 } 100,000 sigla
1801
1602 Ph34.1 TRADE COSTS
1603 Foundations
1604 Strip footings 700 If 200.00 140,000
1605 Column footings 36 ea 1,000.0c0 36,000
1606 Slab on grade 25,000 sf 550 137,500
1607 Elevator pit 2 ea 15,000.00 30,000
1608 Superstructure
502 New structure 100,000 sf 23.00 2,300,000
1610 Exterior closure
1611 New brick exterior fagade 27,440 sf 38.00 1,042,720
612 New windows 11,760 sf 60.00 705,600
613 New entrance 500 sf 80.00 40,000
614 Roofing
1615 New roofing 25,000 si 20.00 500,000
1616 Interior construction
1617 Partitions 100,000 sfgfa 10.00 1,000,000
1618 Doors 333 Wis 1,100.00 366,300
1619 Specialties and casework 100,000 sfgfa 4.00 400,000
1620 Staircase
1621 New egress staircases, complete 6 flt 17,000.00 102,000
1622 Interior finishes
1623 Floor finishes 100,000 sigla 3.50 350,000
1624 Wall finishes 100,060 sfgfa 2.00 200,000
1625 Ceiling finishes 100,000 sfgfa 3.00 300,600
1626 Conveying
1827 New elevator 8 sips 22,000.00 176,000
1628 Piumbing
1629 New piumbing installation, complete 100,000 sfgfa 5.00 500,000
1630 Fire protection - assumed required 100,000 stgia 3.00 300,000
1631 HVAG 100,000 slgfa 30.00 3,000,000
1632 Electrical 100,000 sigfa 16.00 1,600,000
1633 Furnishings and equipment
16a4 Entrance mats and window treatment 100,000 sigfa 0.35 35,000
1635 Special construction - "green” design 100,000 stgfa 4.01 401,000
1638 Building Demolition No work anticipated
1637 Altow for site preparation and development (immediate

vicinity) See PH3.7
1538 Utility Connections
1839 New sanitary connections 1 Is 30,000.00 30,000
1640 New electrical service 1 Is 30,000.00 30,000
1841 New water service 1 Is 10,000.00 10,000
1842 New storm water 1 Is 12,000.00 12,000
1643 New gas service 1 Is 7,500.00 7,500
1644 SUBTOTAL $13,751,620

1645
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1847
1648
1649
1630
1653
1652
1653
1654

1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1687
1668
1669
1670
1671
1672
3673
1674
675
1676
1677
1678
1678
1840
1881
1582
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1635
1697
1698
1692
1700
i7n
1702

5703
5704
1705
1706

707
1708
1703
1710

UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 18-Cct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUB TOTAL
DESCRIPTION Qry | UNIT | COST CcOST TOTAL COST
Ph3.4.2 MARKUPS
Generat Conditions 8.0% 13,751,620 1,100,130
Insurance & bond 1.50% 14,851,750 222,776
Permit 1.00% 15,074,526 150,745
Overhead & profitiiee 4.00% 15,225,271 602,011
SUBTOTAL $2,082,662
Ph3.4.3 CONTINGENCIES
Design and pricing contingency {reduses to 0% at
Construction Documents} 15.00% 15,834,282 2,375,142
Escalation - excluded
SUBTOTAL $2,375,142
Ph3.4.4 SOFT COSTS
Sofl costs (fees and other costs) By others
Construction Contingengy by others
SUBTOTAL By others
] TOTAL - PH 3 OFFICE BUILDING #2 18,209,424 |
| PH3.5 OFFICE BUILDING #3 ] 50,000 stgfa
PH3.5.1 TRADE COSTS
Foundations
Strip footings 600 it 200.00 120,000
Column footings 24 ea 1,000.00 24,000
Slab on grade 16,667 sf 5.50 91,669
Elevator pit 2 ea 15,000.00 30,060
Superstructure
New structure 50,000 sf 23.00 1,150,000
Exterior closure
New brick exterior fagade 17,640 sf 38.00 670,320
New windows 7,560 sf 60.00 453,600
New entrance 500 sf 8C.00 40,000
Roofing
Mew roofing 16,667 sf 20.00 333,340
Interior construction
Partitions 50,000 sfgfa 10.00 500,000
Doors 167 vs 1,100.00 183,700
Specialties and casework 50,000 sfgfa 4.00 200,000
Staircase
New egress staircases, complete 6 fit 17,000.00 102,000
Interior finishes
Floor finishes 50,000 sigfa 3.50 175,000
Wall finishes 50,000 sfgfa 2.00 100,006
Ceiling finishes 50,000 sfgfa 3.00 150,000
Conveying
New elevater 8 stps 22,000.00 132,000
Plumbking
New plumbing installation, complete 50,000 sfgfa 5.00 250,000
Fire protection - assumed required 50,000 sfgfa 3.00 150,000
HVAC 50,000 sfgia 30.00 1,500,000
Electrical 50,000 sfgfa 16.00 800,000
Furnishings and eguipment
Entrance mats and wincow treatment 50,000 sfgia 0.35 17,500
Special construction - "green” design 50,000 stgia 4.34 217,000
Building Demolition Mo work anticipated
Allow for site preparation and development (immediate
vicinity) See PH3.7
Utility Connections
New sanitary connections 1 Is 15,000.00 15,000
New electrical service 1 Is 15,000.00 15,000
MNeaw water service 3 Is 10,000.00 10,000
New storm waler 1 is 12,000.00 12,000
New gas service 1 Is 7.500.00 7,500
SUBTOTAL $7,449,629
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1711
1712
1713
1714
1745
1716
1747
17E
1719

1720
1721
1722
1723
1724
1725
1726
1727
1728
1728

UNEIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-0ct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
NI ESTD SUE TOTAL
DESCRIPTION Qry | UNIT | cosT COST TOTAL COST
PH3.5.2 MARKUPS
General Conditions 8.0% 7,449,629 595,970
Insurance & bond 1.50% 8,045,599 120,684
Permit 1.00% 8,166,283 81,663
Overhead & profitfiee 4.00% 8,247,946 329,918
SUBTOTAL $1,128,235
PH3.5.3 CONTINGENCIES
Design and pricing contingency {reduces to 0% at
Construction Documents) 15.00% 8,577,864 1,286,680
Escalation - excluded
SUBTOTAL $1,286,680
PH3.54 SOFT COSTS
Soft costs (fees and other costs) By others
Gonstruction Contingency by others
SUBTOTAL By cthers
TOTAL - PH 3 OFFICE BUILDING #3 $9,864,544 |
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 18-0ct-05
Master Plan
Worcester, MA

! MASTERPLAN COST ESTIMATE

UNIT ESTD SUuB TOTAL
l DESGRIPTION | ary ’ UNIT | cosT COST TOTAL COST

1730
1wt " PpH 3.6  FARKING ABOVE GRADE | 387.750 sfgia 1,175 car
1732
1732 PH3,6.1 TRADE COSTS
1734 Foundations
1738 Exterior strip footing 1,222 if 200.00 244,400
1738 Interior strip footings 682 1§ 80.00 54,560
a7 Column footings 85 ea 3,000.00 195,000
1738 Slab on grade 77,550  sf 5.50 428,525
1739 Elevator pit 3 ea 15,000.00 45,000
1740 Superstructure
1741 New structure - predominantly precast 310,200 sf 23.00 7,134,600
1742 Exterior closure
1743 Allowance for fagade reatment 63,600 sf 10.00 636,000
1744 Roofing
1745 New roofing 3 Is 10,000.00 30,000
1148 Interior construction
1747 Partitions 387,750 sfgfa 0.50 153,875
1748 Doars 387,750 sfgfa 0.10 38,775
174s Specialties and casework 387,750 sfgfa 0.18 69,795
1750 Staircase
1351 New egress staircases, complete 12 flt 12,000.00 144,000
1752 Interior finishes
1753 Floer finishes 387,750 sfgia 1.25 484,688
754 Wall finishes 387,750 sfgfa 0.15 58,163
¥754 Ceiling finishes 387,750 sfgla 0.45 174,488
1756 Conveying
1757 New elevator 15 sips 22,000.00 330,000
1758 Plumbing
1759 New piumbing installation, complete 387,750 sigla 1.00 387,750
1780 Fire protection - assu:med required 387,750 sigia 0.65 252,038
1761 HVAC {cost of equipment in building costs}
1762 Parking garage 1 Is 15,000.00 15,000
1763 Electrical
1764 Parking garage 387,750 stgfa 3.00 1,163,250
1765 Furnishings and equipment
1766 allowance 387,750 sigia 0.50 193,875
1787 Spectal construction
1768 "Green design” 387,750 sigfa 0.48 186,120
769 Building Demualition No work anticipated
17re Allow for site preparation and development {immediate

viginity) See PH3.7
177 Utility Connections
1772 New sanitary connections 1 Is 10,000.00 10,000
1773 New electrical service t Is 25,000.00 25,000
1774 MNew water service 1 Is 30,000.00 30,000
1775 MNew storm water 1 Is 45,000,00 45,000
1776 New gas service 1 Is 21,000.00 21,000
17 SUBTOTAL $12,588,902
1778
1779 PH36.2 MARKUPS
1780 General Conditicns 8.0% 12,588,802 1,007,312
1781 Ingurance & hend 1.50% 13,595,014 203,940
1782 Permit 1.00% 13,799,954 138,000
1783 Overhead & profitfee 4.00% 13,937,954 557,518
i7ed SUBTOTAL $1,908,570
1785
1786 PH3.6.3 CONTINGENCIES
1787 Design and pricing contingency (reduces to 0% at

Construction Documents) 15.00% 14,495,472 2,174,321
1788 Escalation - excluded
1789 SUBTOTAL $2,174,321

1790
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOQL

$9-Oct-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
UNIT ESTD SUE TOTAL
DESCRIPTION | ary | UNIT l COST cosT TOTAL COST —l
PH3.64 SOFT COSTS
Soft costs (fees and other costs) By others
Construction Cantingency by others
SUBTOTAL By others
f TOTAL - PH3 PARKING ABOVE GRADE $15,669,793 |
[_PH3.7 PARKING ABOVE GRADE | 99,000 sigfa 300 car
Ph3.7.1 TRADE COSTS
Foundations
Exlerior strip fooling 950 If 200.00 190,000
Interior strip foatings 520 If §0.00 41,800
Coluran foolings 72 ea 3,000.00 216,000
Slab on grade 45,500 sf 5.50 272,250
Elevator pit 2 ea 15,000.00 30,000
Superstruciure
New structure - predominanily precast 49,500 sf 23.00 1,138,500
Exterior closure
Allowance for fagade treatment 19,000 sf 10.00 $90,000
Roofing
New roofing 3 Is 10,000.00 30,000
Interior construction
Partilions 99,000 stgfa 0.50 49,500
Doors 899,000 sigfa 0.10 5,900
Specialties and casework 99,000 sfgfa 018 17,820
Staircase
New egress staircases, complete 4 flt 12,000.00 48,000
Interior finishes
Floor finishes 99,000 sigla 1.25 123,750
Wall finishes 99,000 sigta 0.15 14,850
Ceiling finishes 99,000 sigfa 0.45 44 550
Conveying
MNew elevalor 4 sips 22,000.00 88,000
Plumbing
New plumbing installation, complete 59,000 sfgfa 1.00 98,000
Fire protecticn - assumed required 98,000 sfgfa 0.65 64,350
HVAC (cost of equipment in building costs)
Patking garage 1 Is 15,000.0¢ 15,000
Elecirica!
Parking garage 99,000 sfgfa 3.00 297,000
Furnishings and egquipment
atlowance 99,000 sfgfa 0.50 49,500
Special construction
"Green design” 99,000 sfgfa 0.48 47,520
Builging Demclition No work anticipated
Allow for site preparation and development (immediate
vicinity) See PH3.7
Utility Conneclions
New sanitary conneactions 1 Is 10,000.00 10,000
New electrical service 1 Is 25,600.00 25,000
New water gervice 1 Is 30,000.00 30,000
New storm water 1 Is 45,000.00 45,000
New gas service 1 Is 21,000.00 21,000
SUBTOTAL $3,208,090
Ph3.7.2 MARKUPS
General Conditions 8.0% 3,208,090 256,647
Insurance & bond 1.50% 3,464,737 51,971
Permit 1.00% 3,516,708 35,167
Overhead & profitfee 4.00% 3,551,875 142,075
SUBTOTAL $485,860
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL 18-0ct-05
Master Plan
Woaorcester, MA
MASTERPLAN COST ESTIMATE
TNIT ESTD SUB TOTAL
DESCRIPTION | QrY | UNIT I COST COST TOTAL cOsT
Ph3.7.3 CONTINGENCIES
Design and pricing contingency {reduces to 0% at
Gonstruction Documents) 15.00% 3,693,950 554,093
Escalation - excluded
SUBTOTAL $554,093
Ph3.7.4 SOFT COSTS
Saoft costs (fees and other costs) By cthers
Construction Contingency by cthers
SUBTOTAL By others
TOTAL - PH3 PARKING ABOVE GRADE $4,248,043 |
PH3.8  SITE PREPARATION/DEVELOPMENT
Ph381 TRADE COSTS
Site preparation
Site Clearjing
Aliowance for site ¢clearance 23 acre 5,000.00 115,000
Site Dernclitiens and Relocations
Site construction ience/barricades 2,500 If 8.00 20,000
Allowance for pavement removal 40,000 sf 0.75 30,000
Allowance for demolition of miscellaneous site
componenis 1 Is 7,500.00 7,500
Site Earthwork
Sirip topsail, store 8,854 cy 4.50 39,843
Site cut to fill 18,449 cy 4.25 78,408
Rock excavation premium excluded
Fine grading 55,347 sy 0.50 27,674
Silt fenceferosion centrol 1,500 If 10.00 15,000
Allowance for sile de-watering 1 Is 20,000.00 20,000
Remaove contaminated solls exciuded
Disposeftreal contaminated water Is exciuded
Site Development
Roagdways and Parking Lots
Bitumineus concrete paving 52,620 st 3.00 157,860
Vertical granite curb 750 i 32.00 24,000
Allewance for new pavement markings 1 Is 5,262.00 5,262
Pegdegslrian paving
Ceoncrete paving, 4" thick 204,298 sf 570 1,164,499
Decarative paving 15,000 sf 20.00 300,000
Site Development
Other hard landscaping features, walls, site furnishings 996,249 sf 0.50 488,125
Soft landscaping (tress, shrubs and plaatings) 996,249 sf 0.35 348,687
Mechanical Utilities
Waler supply
Domestic water & fire protection service 1,500 If 100.00 150,000
Storm Sewer
Allow for drainage 1,200 If 100.00 120,000
Healing distribution
Steam distribution 1,500 if 800.00 1,200,600
Gooling Dislribution
Chilled water distribution 1,500 if £00.90 1,200,000
Fue! Distribution
Allowance for gas connection 1,500 If 70.00 105,000
Etectrical Utilities
Electrical distribution
Primary service 4 conduits, 2 aciive 1,500 If 100.00 150,000
Emergency power distribution 1,500 If 60.00 90,000
Site lighting
Car park fighting 15 ea 3,300.00 49,500
Walkway lighting 140 ea 3,200.00 448,000
Site communications and security
Low tension service duct bank - allow 10 conduit 1,500 If 110.00 165,000
SUBTOTAL $6,529,358
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UNIVERSITY OF MASSACHUSETTS MEDICAL SCHOOL

19-Ocl-05
Master Plan
Worcester, MA
MASTERPLAN COST ESTIMATE
TUNIT ESTO SUB TOTAL “|
DESCRIPTION ary | UNIT l cosT COST TOTAL COST
Ph3.8.2 MARKUPS
General Conditions 8.0% 6,529,358 522,349
Insurance & bor 1.50% 7,051,707 105,776
Permi: 1.00% 7,157,483 71,575
Overhead & profitfee 4.00% 7,229,058 289,162
SUBTOTAL §$088,862
Ph3.8.3 CONTINGENCIES
Design and pricing contingency {reduces to 0% at
Construction Doguments) 15.00% 7,518,220 1,127,733
Escalation - excluded
SUBTOTAL $1,127,733
Ph3.8.4 SOFT COSTS
Scft costs {fees and other costs} By cthers
Construction Centingency by others
SUBTOTAL By others
TOTAL - PH3 SITE PREP/DEVELOPMENT $8,645,953 |
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Mass State Project UMW 0301 ST1/TK&A #23024-00
UMass Medical Center Master Plan
September 21, 2004, Executive Steering Committee Meeting #1

Jack Synnott

Present:

Tom Manning, UMMS Rick Stanton, UMMS

Tim Fitzpatrick, UMMS Schuyler Larrabee, DCAM
Aaron Lazare, MD, UMMS Ed Tsoi, TK&A

Cheryl Scheid, UMMS Rick Kobus, TK&A

John Sullivan, MD, UMMS Jack Synnott, TK&A

Bob Jenal, UMMS David Owens, TK&A
Distribution:

Attendees

Mike Williams, DCAM
Carol Chiles, TK&A
TK&A Team

File 23024-00

UMMS Executive Steering Committee Meeting #1

Ed Tsoi opened the meeting with an update of progress since the last meeting and an
acknowledgment that organizing meetings over the summer had been a challenge.
Nonetheless, we have finally settled on 4 dates and have prepared a presentation of
initial design 1deas for this meeting. We would also be discussing the progress on the
space program.

1. David Owens began with a summary of the intent of this presentation:
» Investigate a strong campus identity
* Develop a clear delineation of territories
» Modulate scales
= Develop a Master Plan that establishes “highest and best use”

2. Some of the drivers for this study include parking, service access, program and
wayfinding

Udversity of Messactnieetts Medicel Sdool
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3. The outline program used for this study includes:
+ 75,000 GSF of Academic
+ 100,000 GSF of Research
+ 120,000 GSF of Medical Office Building
« 180,000 GSF of Ambulatory
» 110,000 GSF of Hospital

4. Issues to be resolved in determining campus identity include the “edges” of the
space as perceived from the inside and the outside, the entries and, in this case, the
central landscaped space.

5. Using these criteria, three design concepts were presented:

a. A “campus quad” scheme could be developed emphasizing and connecting the
entrances from Plantation and Lake. The common green space would become
much more a pedestrian space with auto traffic to the hospital reorganized off
this east-west connector.

b. The second option retained the same auto traffic and building entries within the
green space as they are now, but enters the space from a new entrance directly
off Route 9.

c. The third option seeks to develop a new image for the campus with a green
buffer along Route 9. Entry to the site and circulation are similar to Optionl.

6. The “holding capacity” of the site was tested for each scheme. The Powerpoint
presentation is attached to this report and contains information on each option. The
summary information contained on the presentation boards is also attached.

7. General Discussion

» There was a question as to whether underground parking had been considered
for any of these schemes. The cost of underground parking is considerably
greater than surface or above-grade structured parking and is a function of the
site conditions, particularly water table and kind of foundation system to be
used. It was pointed out by Schuyler Larrabee that the difference in cost
between above-grade structured parking and surface parking is largely due to
the cost of the land itself. Underground parking will be studied further as site
concepts evolve.

» Tt was pointed out that a new two-way entry off Route 9 may not be a feasible
alternative and further exploration of that constraint should be done.

« Acquiring property along Route 9 not currently owned by the Medical School
should be addressed in a phased approach to site buildout.

» Rick Kobus noted that the outcome of the study will also depend on a realistic
agsessment of the rate of capital expenditure over 5 and 10 year cycles.

» Rick Stanton suggested that TK&A investigate the possibility that an all-new
600-bed hospital would have to be accommodated in the unforeseen future.

Unversity of Massachusetts Medical Sdool
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Testing that theory would give important feedback to the judgment of the site’s
carrying capacity.

* A similar suggestion was made for research space. It was speculated that the
potential growth in clinical research could add the need for three times the space
of the Lazare building. This idea will be tested conceptually on site.

* Cheryl Scheid noted that the idea of a purely pedestrian mall occupying the
central green space would be limited by the hospital’s future plans. With the
main entrance for the medical center shifting to the east as these schemes imply,
the central green area will be much less congested without the auto
requirements of inpatients, visitors and outpatients.

+ Jack Synnott presented a very brief overview of the current program
development for the education space, including outstanding issues. Copies of
the handouts are attached. The program calls for an increase in gross building
area of approximately 75,000 GSF.

» It was pointed out that the program did not identify a particular center for, or
emphasis on, simulations, robotics and virtual procedures. This program area
had been included in previous programs but had gained no traction with any
user group other than anatomy. Cheryl Scheid pointed out that the issue had not
been raised in meetings she had attended. It will be added back into the program
and a user group will be identified to verify its assumptions.

Udversity of Massactncetts Medical Sérol
Divisin of Gaptal Asset Management
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Mass State Project UMW 0301 ST1/TK&A #23024-00
UMass Medical Center Master Plan
QOctober 29, 2004, Executive Steering Committee Meeting #2

Carol Chiles

Present:

Rick Stanton, UMMS Schuyler Larrabee, DCAM
Bob Jenal, UMMS Carol Chiles, TK&A
Cheryl Scheid, UMMS David Owens, TK&A

Tim Fitzpatrick, UMMS Jack Synnott, TK&A

Mark Duggan, UMMS

Distribution:

Attendees

Mike Williams, DCAM
Ed Tsoi, TK&A

Rick Kobus, TK&A
TR&A Team

File 23024-00

UMMS Executive Steering Committee Meeting #2

1. Carol Chiles provided a project update with the following highlights:

» TK&A’s master planning study is well underway (approximately 75%
complete), with the expectation of submitting the 90% final draft report in
December.

* The need for a Research Visioning Session was brought into question. UMMS
to advise on content and expert if they feel that this is a necessary activity. Tim
Fitzpatrick to consult with John Sullivan and others and advise TK&A within 2
weeks.

+ TK&A/Rick Kobus continues discussions with UMMHC regarding the scope
of a separate hospital master plan and programming study. UMMHC’s study
has not been initiated and is anticipated to extend beyond the schedule for the
UMMS study.

+ Goals for today’s meeting are to a) confirm program assumptions for the
education center and research components and b) agree on a direction for
campus design goals and organizational principles.

Thiversity of Massadhusstts Mecdhical School
Divigion of Capitel Asset Management
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2. Rick Stanton and Tim Fitzpatrick provided the following update on UMMS’ master
plan goals:

+ Since the master plan started, UMMS has identified the need to address
graduate student housing in order to be competitive. In the past four months
Tufts, WPI, and Harvard have announced plans to provide more housing for the
growing population of graduate students, a particular issue for recruiting
international students. Consider the amenities that come along with student
housing. UMMS’ projected student population is 1,500 (includes 500 post-
docs, 500 resident interns, 150 graduate nmarsing, # PhDs, 400 medical
students).

+ There is a growing interest in building competitive clinical and translation
research programs (dry labs). The vast majority of existing UMMS lab space is
wet lab. UMMS is currently trying to quantify the need for future dry lab space.

* Rick Stanton emphasized the desire to have a master plan that strings the
campus together as a community. The campus has been growing very quickly,
resulting in less informal interactions.

3. Jack Synnott delivered the final draft Education Center Program with a memo
summarizing program development assumptions and outstanding issues to be
addressed by UMMS.

+ Cheryl Scheid commented that the future space projections for the education
center were on the high side, but reasonable for the master plan study. She
agreed to review the draft document internally and provide detailed comments
to Jack Synnott in two weeks.

* Cheryl Scheid asked if the library size reflected a lack of student center space.
Jack Synnott commented that several options for accommodating student
center activities were addressed in the draft program document.

4. Carol Chiles presented a 10 year space projection for the research program based
on UMMS’ goal of achieving a top 25 NIH ranking for medical schools.
Assumptions included: increase NIH grants by $80M, increase utilization to $300/
nasf, absorb unused space in the LRB, consolidate 50% of existing off campus
research to main campus.

+ Bob Jenal commented that TK&A’s projections were consistent with UMMS”’.

» It was noted that the space projection included both basic (wet) and clinical
(dry) lab research. It is recommended that the dry research be located in the
original medical school building, displacing existing wet labs to a new research
building. Tim Fitzpatrick noted that the existing labs in the west wing had been
recently renovated, while those in the east wing have not.

+ All present agreed that the research space projections are reasonable for the
master plan study.

vii
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5. Jack Synnott presented a 10 year space projection for the healthcare program based
on UMMUHC’s goal of achieving a top 10 medical center ranking. Taking into
account national trends for this goal, TK&A has assumed a 600-bed hospital with
300-500,000 SF of ambulatory services. The projections have not been validated
with UMMHC, but represent a “worst case” planning tool.

+ Rick Stanton questioned whether the Worcester market of 1.1M people would
support a medical center of this size. TK & A shares this concern, stating that the
top 10 goal needs definition.

6. Carol Chiles presented a list of off campus programs indicating which could
potentially be relocated to the main campus. TK&A is assuming 50% of off campus
research could move on campus along with the GEP, Nursing and possibly
Commonwealth Medicine.

» UMMS was asked to confirm the complete list of off campus facilities to be
considered.

7. David Owens presented an overview of the campus planning implications of the
above program projections.

» The proposed scheme incorporated the “campus quad” and “green buffer”
concepts from the previous design meeting.

» This scheme illustrates that the full program projection can be accommodated
on UMMS?’ current property if the density or FAR (floor area ratio) is increased
to 1.3, building heights are kept below the LRB, optimum open space is
preserved, and much of the parking is partially below-grade (terraced into the
sloped topography).

+ Additional land acquisitions should be considered if the following objectives

prevail: below-grade parking is cost prohibitive; Commonwealth Medicine is
moved on campus, student housing is provided on campus, joint biotech
ventures (beyond basic research projections) are developed on campus, other
unforeseen programs.

8. The following are highlights of the campus planning discussion:

« Tim Fitzpatrick agreed with the design guidelines presented and felt that the
cluster of courtyards was a good idea.

» Rick Stanton expressed concern that the separate courtyard clusters would tend
to keep people in separate silos. David Owens commented that the intent was to
create opportunities for interaction along the edges of the central quad. For
example, spread classrooms and student activities around the central quad to
create a dynamic interplay of uses.

» The group further discussed the possibility that the assignment of various
specialties into separate quads would minimize, not enhance, interaction

Uhiversity of Massactueetts Medical School
Divisicn of GApEl Asget Management
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between specialties. Rick Stanton stated that the campus had grown fast and
that opportunities for informal interaction had diminished. He cited an example
of clinician researchers preferring to remain in old lab space with a direct
connection to the hospital rather than move across the quad to new labs in the
LRB. TK&A will explore ways to maximize the feeling of community while
accommodating the nearly 4 million square feet of the future master plan.

+ Tim Fitzpatrick suggested that the library could be moved to a new building and
its current location renovated into a student commons.

Bob Jenal asked about phasing, especially related to short horizons needs versus

long-term land acquisitions. Short horizon needs include: new MOB; dry labs;

faculty offices; social space along the quad face of the existing/old parking

garage. TK&A to present phasing options at the next meeting.

= Proposed reuse of existing space needs to be better defined.

9. Next meeting is November 30, 2004. Agenda to include: further development of the
campus plan along with traffic, infrastructure and landscape/site design concepts.

Uhiversity of Massadusstts Madical School
Divisien of Capital Asset Management
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Mass State Project UMW 0301 ST1/TK&A #23024-00
UMass Medical Center Master Plan

January 24, 2005, Executive Steering Committee Meeting #3

Carol Chiles

Present:

Aaron Lazare, UMMS Schuyler Larrabee, DCAM
Tom Manning, UMMS Nancy Denig, DDA

Rick Stanton, UMMS Ed Tsoi, TK&A

Bob Jenal, UMMS Carol Chiles, TK&A
Cheryl Scheid, UMMS David Owens, TK&A

Tim Fitzpatrick, UMMS Jack Synnott, TK&A

Mark Duggan, UMMS
Jean Falcone, UMMS

Distribution:

Attendees

Mike Williams, DCAM
TK&A Team

File 23024-00

UMMS Executive Steering Committee Meeting #3

1. Carol Chiles provided a project update with the following highlights:

= Since the last Executive Steering Committee meeting in October, TK& A has
conducted several working sessions with the consultant team and DCAM to
coordinate UMMS’ program and planning goals with infrastructure, traffic, civil
and landscape disciplines. TK.&A’s master planning study is nearing completion
with the expectation of submitting the 90% final draft report next month.

» Goals for today’s final steering meeting are to obtain UMMS approval on: a)
program projections for the education center and research components; b)
program assumptions for the hospital (understanding that UMMHC is in
process with a separate strategic planning study which will not be completed for
inclusion in this study); and ¢) agree on a direction for campus design
guidelines and organizational principles.

2. Jack Synnott presented an overview of the program projections that were detailed
at the October 29, 2004 steering committee meeting.

Unversity of Massachnsetts Medical School
Divisian of Capitel Asset Menagementc
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* Cheryl Scheid and Tim Fitzpatrick reported that they had reviewed the draft
education program report in detail and feel that it captures the programming
meeting discussions well.

» Tim Fitzpatrick confirmed that the research program projections, based on
increases in NIH grants by $80M per year and increased utilization to $300/nasf
aligns with UMMS’ goals.

» It was noted that for purposes of this master plan, the final hospital conceptual
program and massing is based on a 600-bed model with supporting diagnostic,
treatment and ambulatory services (a 450-bed model was studied in a previous
option). No exceptions taken.

* Program projections include allocations for relocating come off campus
programs to the main campus. Candidates for relocation include: 50% of off
campus research, the GEP Nursing and Commonwealth Medicine. UMMS
agreed to provide for this contingency in the program projections.

3. Tom Manning asked that the master plan document address the emerging need for
graduate student housing. Since the master plan started last year, UMMS has
identified the need for graduate student housing in order to be competitive. Drivers
of this need include: a) increased enrollment in PhDD and nursing programs; b)
rising cost of housing in Worcester; and c) trend at peer institutions to provide
graduate student housing. UMMS’ projected student population is 1,500+ (includes
500 post-docs, 500 resident interns, 150 graduate nursing, 350-450 PhDs, 400
medical students).

+ It was agreed that the master plan report would describe this need and possible
locations. It will not provide a program, siting or massing studies.

4. David Owens presented an overview of the campus planning and phasing based on
the above program projections.

» Organizational site diagrams were presented which underpin the rationale for
open space configuration, building orientations and parking structure locations.

+ To accommodate the full long-term program, land acquisitions would be
required along the Route 9 frontage. Control of these two outparcels would
relieve the need for extensive below-grade parking, allow space for the
hospital’s maximum foreseen growth potential and provide a mixed-use cluster
on the southwest corner to accommodate Commonwealth Medicine, student
housing, joint biotech ventures, retail, campus amenities or other unforeseen
programs on campus.

* A computerized animation was presented to illustrate phasing and massing
concepts.

5. Nancy Denig presented landscape design concepts. She highlighted the following
proposed features:

University of Messadtnisetts Madical Sdeol
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» The central quadrangle to be organized in three zones:

1. The Lawn, a pedestrian space immediately in front of the medical school
main entry. Limit vehicular access to fire trucks only.

2. The Vehicular Forecourt, the major hospital front door automobile drop-off,
access to the parking garage with a green space in the middle.

3. The Pond, a large water feature at the south end visible from Route 9 as a
signature statement for the campus, also serves as required storm water
detention.

» Smaller scaled quads or green spaces in the corners of the campus for
socializing and recreation.

» Therapeutic roof garden on the future hospital garage to the east.

» Walking/recreational/exercise trail along the circumference of the campus.

* Memorial plaques and markers at various seating walls and paved areas in the
quadrangles.

+ Selective treatments of manicured lawns, native grasslands (sustainable design),
stone walls along Route 9 and tree-lined paths/roads.

+ Accessible walkways and paths throughout the site.

6. Infrastructure Overview: VanZelm Heywood & Shadford is preparing a conceptual
infrastructure repott based on site visits, review of available documentation and
discussion with UMMS staff. The highlights of their observations include:

» Construct a second power plant at the northwest corner and complete the utility
loop around campus to relieve the risks associated with a single point power
and steam supply to critical campus functions.

+ Consider phasing in more sustainable, energy-efficient buildings and systems to
reduce the size of projected future loads.

7. Traffic Study: VHB has been engaged to study traffic and parking impacts of the
future program buildout. Preliminary recommendations include:
» No new curb cuts or direct parking access from Plantation.
« Shift future traffic load to Lake to mitigate increased congestion on Plantation.

» Reconfigure South Road/Lake intersection to improve campus access from the
east.

8. UMMS and DCAM made the following comments to the presentation:

+ Tom Manning: Take into consideration that pedestrians will always take the
shortest path rather than follow prescribed walkways.

» Tom Manning: Include commercial space along the front (quad side} of the old
parking structure (between LRB and medical school). Examples: banking/ATM,
insurance, pharmacy or convenience shop.

» Tom Manning: Designate some of the purple hospital space as potential clinical
research. Don’t need to change the design, but mention it.

University of Messadtussits VMedical Sdoot
Divisimn of Cagidl Asset Management
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» Rick Stanton: The interrelated mission of the three enterprises means that the
three use designations will not be distinct and separate. Example: Education
training spaces will be embedded in clinical space. The space must flexibly
accommodate an evolving back and forth use assignment.

« Tom Manning: Not a top priority to move Commonwealth Medicine on
campus. The southwest cluster should be considered a flex parcel that could
accommodate a mixed use of office, housing, campus amenities, or other
commercial activities.

« Tim Fitzpatrick: The new parking garage was designed to accommodate the
Phase I MOB parking, so do not show a new hospital garage for Phase I.

* Cheryl Scheid: Show only one bed tower in Phase 1.

» Tom Manning: Add color to Biotech 1 & 2 and Brown Rudnick across
Plantation to show as part of the existing UMMS buildout.

« Tim Fitzpatrick summarized the Phase I buildout to include:

1. MOB (parking already constructed in new garage)

2. First new bed tower + parking

3. One new research and education building approximately 200,000 SF +
parking

* Rick Stanton commented that the larger UMMS community would be interested
to know what plans are being made for campus amenities such as housing,
daycare, faculty club, and amphitheater. TK.&A to mention possible locations in
the final report.

+ Schuyler Larrabee commented that today’s presentation was very good,
thorough and convincing.

9. Next Steps
» TK&A will incorporate these remarks into the final 90% master plan to be
submitted February 28, 2005.
» UMMS/DCAM final review comments due on March 31, 2005.
» Tom Manning requested that TK&A present the master plan results to the
UMMS community including representatives of the hospital, faculty, Board,
internal users. Tim Fitzpatrick to organize and advise.

» UMMS will use the master plan report to support their MEPA filing which is
needed to permit the MOB project.

Xvi
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