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Brandeis University is a nationally 
ranked, private research university 
located on a 160-acre campus in 

Waltham, Mass., a western suburb of Bos
ren. Since its founding in 1948, Brandeis 
leaders have focused pri~arily on the univer
sity's academic and physical facilities growth. 
This hard work has resulted in establishing 
and maintaining the quality reputation 
the university enjoys today. Brandeis has 
succeeded in being ranked in the top 35 
national universities by "U.S. News & World 
Report" every year since the inception of this 
listing in 1983. "Forbes" ranked Brandeis 
No. 57 among 600 national universities. 

With the focus on growth, capital 
improvements took precedence over 
infrastructure and maintenance for many 
years. The university needed to overcome 
serious deferred maintenance issues that 
would impede future growth and could 
result in systems failures. Brandeis addressed 
these maintenance issues by developing and 
implementing an infrastructure master plan. 
The commitment to change from reactive 
re proactive planning and management in 
this highly important area facilitated new 
construction, in addition to improving 
operations and maintenance. By doing 
this, Brandeis leadership continues the 
focus on academic and facilities growth, 
while addressing the infrastructure and 
maintenance issues that make future growth 
possible. 

Infrastructure master plan development 
In 2000, Brandeis issued bonds to support 
the infrastructure renewal. The first step, 
prior to any work other than addressing 
emergencies, was to compile a detailed 
inventory of existing systems. The inventory 
was organized into categories that included 
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utilities (with subcategories for each utility), 
roofs, roadways and site improvements. A 
functional utility inventory needs to include 
not just the size and location of facilities, but 
details like materials used, capacities, dates 
of installation, repair history and the relative 
importance of each facility to the campus as 
a whole. 

In conjunction with the infrastructure 
renewaL a campus survey was created to aid 
in cataloging all planimetric, topographic 
and utility features. Although a standard 
survey, the end product could serve 
as the foundation of a future campus-
wide geographic information system. 
This essential information improves 
responsiveness for day-to-day requests from 
the planning office and is valuable for any 
future planning analysis. In addition, this 
data provides easy access to information 
needed when addressing concerns raised 
during ongoing construction projects. 

To add a depth of realism to the project 
and to assist all parties in understanding 
what was being proposed, a digital terrain 
model was developed. Aerial photos were 
draped over the surface to help visualize 
the planning and building concerns on this 
hillside campus. 

Once the major categories and details 
concerning existing facilities were identified, 
specific projects in each category were 
listed and ranked, and project costs were 
estimated. Ranking the project needs was 
the most difficult part of the process. The 
significant value of this approach is that the 
plan assures that money is directed into the 
most critical areas first. For example, a steam 
line in poor condition-the failure of which 
would cripple the entire campus- would 
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rank ahead of an electrical conduit that is 
in extremely poor condition but serves only 
one building. 

Throughout the development and 
implementation of the plan, Brandeis 
administration kept the local community 
informed about the ongoing work-building 
support for the development of those 
projects that necessitated some disruptions. 
People were encouraged to see the plan. 
Openness was one of the guiding principles 
and the university created a website to 
keep everyone concerned up-to-date and 
informed. These efforts also assisted design 
professionals who needed to coordinate their 
work with the plan. 

Any infrastructure master 

plan needs to be flexible, 

incorporating the ability 

to change priorities if 

unforeseen situations arise. 

Improvements make growth possible 
Different divisions at a college or 
university are often responsible for capital 
improvements or for facility management. 
Coordination among these divisions can 
be difficult, since each focuses on its own 
priorities to meet the needs of the institution 
in a specific area of responsibility. 

At Brandeis, the use of infrastructure master 
planning had a positive impact on the 
internal working relationships between the 
university's facility management and capital 

improvements divisions. Both divisions were 
involved in the development of the plan and 
were committed to plan implementation. A 
greater understanding of each others' needs 
and responsibilities was the result. And in 
the day-to-day use of the plan in project 
development, this reference point kept 
everyone informed and on track. 

Like many other urban campuses, Brandeis 
faces space limitations that make facilities 
improvements and growth challenging. 
Implementing the infrastructure master 
plan provided the utilities needed to make 
existing systems more reliable and developed 
the infrastructure to serve new buildings. 

For example, one side of the campus was 
underserved by the steam network, and 
as a result, had several older buildings 
with electric heat. In addition, some of the 
buildings that were heated by steam were 
inadequately heated on cold days. A new 
steam line to serve this area made it possible 
to demolish the old buildings and replace 
them with new facilities that are tied into 
the campus steam network, and to improve 
performance in the existing steam heated 
buildings. Until this work was completed, 
growth in this area of the campus was 
stunted. 

Dynamic plan adapts to unforseen situations 
Conditions on any college or university 
campus are constantly changing due to 
issues such as growth, economic climate 
and even challenging weather. Brandeis 
leadership keeps its strategic focus on 
the university's academic mission. If a 
component in the infrastructure master 
plan needs to be changed to accommodate 
a new opportunity, the plan is changed. 
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Any infrastructure master plan needs to be 
flexible, incorporating the ability to change 
priorities if unforeseen situations arise. 

An example of this flexibility occurred when 
an electrical switchgear on the north side of 
campus failed. At that time, the project team 
was completing design documents for the 
first series of steam improvements on the 
south side of the campus. The switchgear 
failure-which temporarily blacked out half 
of the campus- was caused by a steam leak 
on a lower priority line. Priorities had to be 
shifted, and electrical, telecommunication 
and steam system improvements on the 
north side of campus had to be designed and 
constructed. 

The survey completed in step one allowed 
the project team to quickly design this work. 
Due to the timing of work on campus, 
only one major utility project could be 
undertaken each summet. Therefore, 
previously scheduled work was delayed while 
emergency repairs of the electric and steam 
systems were completed. This situation 
demonstrated the real-world value of a 
dynamic infrastructure master plan which 
could accommodate the required quick 
decision making to address critical problems. 

Planning facilitates project development 
The practical application of infrastructure 
management planning is evident when a 
college or university undertakes major new 
projects. Results can be significant in terms 
of time and cost savings, facilitating growth, 
simplifying mechanical issues, increasing 
systems reliability, decreasing maintenance 
and improving working relationships among 
departments. 

The Shapiro Science Center is the largest 
capital project ever undertaken at Brandeis. 
Completed in 2009, the US$85 million 
Phase I provides 101,045 square feet of 
space for the university's biochemistry, 
biology, chemistry and genomics programs. 
Phase II will add 74,080 square feet to the 
building. 

A key goal in developing this multidisci
plinary science building was the selection of 
a very prominent location on the campus. 
The selected site is adjacent to the existing 
science complex, on a steep slope overlook
ing the main campus entrance. This site also 
happened to be a nexus of many of the cam
pus utilities. Relocation of existing utilities 
from the building site was crucial. The work 
had to be fast-tracked and carefully phased 
and coordinated so that it would not disrupt 

ongoing research in the adjacent science 
building or in the surrounding campus. The 
construction also needed to avoid conflicts 
with the plans for future building projects. 
Again, meeting these goals of schedule, co
ordination and planning was made possible 
by the work done earlier. By the time this 
project developed, there was a clear under
standing of the systems involved. Instead 
of just moving old utilities out of the way, 
relocations could be partnered with planned 
upgrades. 

Another example of intricate coordination 
is the simultaneous development of adjacent 
projects, the Ridgewood Quad and the 
Shapiro Admissions Center, each designed 
by a different architect. The Ridgewood 
Quad is composed of three apartment-style 
housing buildings that provide 90,000 
square feet of space to accommodate 180 
students. Designed by William Rawn 
Associates and completed in 2009, these 
buildings incorporate sustainable features 
including site-sensitive stormwater 
management, locally-manufactured building 
materials with recycled content and water
saving bathroom facilities. The adjacent 
building is the Shapiro Admissions Center, 
a new 10,000-square-foot building designed 
by Charles Rose Architects. 



Implementing the infrastructure master 
plan- specifically installing a new steam 
line to serve this area of the campus- meant 
that both projects could be built with much 
smaller mechanical rooms and much less 
mechanical infrastructure. This reduced 
both construction and ongoing utility costs. 

In addition, the plan helped in setting the 
parameters for the design, specifically how 
the buildings would be heated. This reduced 
the number of variables that needed to be 
addressed in the design of the buildings, 
saving time and commensurate design costs. 

Key points in infrastructure master 
planning 
For colleges and universities creating 
infrastructure master plans, the following 
are relevant key points to assist in making 
that creative process more productive: 

• Effective infrastructure master planning 
requires simultaneous focus on both 
the forest (campus-wide issues) and 
the trees (individual building projects). 
In addition to a comprehensive under
standing of infrastructure facilities and 
needs of the institution, the infrastruc
ture master plan should be integrated 
with the institution's master plan for 
overall operations and development. 

• One size does not fit all. In both size 
and complexity, an infrastructure master 
plan should be tailored to meet the 
specific needs of an individual institu
tion and/ or campus. Any college or 
university can benefit from having 
an infrastructure master plan. The 
smaller the campus, the easier that 
plan can be to create and implement. 

• Developing a detailed utility inventory 
and prioritizing projects are critical 
elements of a plan. This effort may 
be somewhat time consuming, but it 
is a worthwhile foundation of infor
mation that can be readily accessed, 
applied to a wide variety of projects 
and easily updated for ongoing use. 

• An infrastructure master plan provides 
a vehicle that can be used to com
municate with internal departments, 
vendors and the community. In struc
turing a plan for a specific institution, 
allow for an ongoing communications 
process to increase the usefulness of 
the plan and to gain community sup
port for projects being developed. 
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• Design a dynamic plan for easy updating. 
Be willing to make revisions as circumstances 
or priorities change. 

The development of an infrastructure master 
plan has allowed the university to continue 
to grow while simultaneously improving the 
overall health of its systems. The dynamic 
nature of the plan has allowed Brandeis to 
quickly adjust to meet the ever-changing 
needs of the physical campus. The overall 
improvement in the physical assets of the 
university has allowed employees to continue 
to provide innovative and exciting programs 
of learning. while maintaining Brandeis' 
reputation as a world-class research 
educational facility. FMJ 

Daniel Feldman came to Brandeis 
University in 1 999 and was 
appOinted vice president for planning 
in June 2010. 

Feldman has been a frequent guest 
reviewer at the Harvard Graduate School of 
Design and is a member of the Society for College 
and University Planning, the Association for the 
Advancement of Sustainability in Higher Education 
and the Association for Institutional Research. 
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David M. Conway, P.E., LEED AP 
BD+C, is a senior project manager 
with nearly 20 years of experience 
in civil engineering, focused on civil/ 
site design, roadway design, utility 
design-including drainage, water 

supplies and wastewater collection-permitting 
and construction administration. Conway is a 
registered profeSSional engineer in Massachusetts 
and a LEED Accredited Professional. 
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