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1.INTRODUCTION
Master planning involves making good decisions for the future, so the idea that good master
planning could ignore sustainability is something of an oxymoron.  Good master planning has
to be sustainable and so we could drop the sustainable word from the title of this paper.

The SPeAR assessment tool was developed to help balance the many factors that affect a
sustainable project, be it a large scale planning effort of the development of a new product.  It
is, however, just a tool and not a solution.  Achieving success still relies on the determination
of all stakeholders in a project to provide a benefit for current and future generations.

2. DEALING WITH COMPLEXITY
A sustainable solution results from an optimal balance of sometimes competing requirements.
We can divide the problem into four major categories:

•  Social equality
•  Economic vitality
•  Environmental integrity
•  Natural resource conservation

This is an extension of the 3-category model or triple bottom line, which lumps
environmental issues with natural resource conservation.  In the SPeAR model environmental
Integrity covers the effects of the project on the environment, natural resource conservation
deals with what the project takes from the environment.

These four main categories cover a wide range of issues some of which can be quantified and
some require a subjective ranking.  At the start of a project there may be insufficient data to
evaluate in detail the quantifiable issues.  But the very early stages of a project are when the
most impact can be made in terms of achieving a sustainable outcome.  Furthermore many of
the issues are inter-related.  The task of reviewing and making informed decisions on the
broad range of topics needed for a sustainable outcome rapidly becomes too complex and
planners reduce the problem to quantifiable issues or ignore whole sectors of the sustainable
pie.

SPeAR is an attempt to tackle the issue of complexity by using sets of indicators and sub-
indicators that are ranked from worst practice to beyond best practice.  This allows fuzzy data
to be given equal weight to numerical data.

2.1 Using indicators
When indicators were assembled for the SPeAR program it was decided to use as far as
possible universal indicators that had already gained acceptance in the international
community.



A number of indicators particular to aspects of sustainability are already in existence.

•  A corporate Global Warming Indicator, developed by the United Nations
Environment Program, provides guidance on how to measure CO2 and other
greenhouse gas emissions using for example, fuel and electricity bills;

•  the Index of Corporate Environmental Engagement, developed by Business in the
Environment, measures and compares the extent to which top companies in the UK are
managing their environmental affairs;

•  Corporate Social Responsibilities (CSR) has been evolving over the last few years, and
continues to grow in popularity and applicability. In September 1999 the Dow Jones
Sustainability Group Index (DJSGI) launched the first global index intended to track
the performance of companies, which are leaders in sustainable development. The index
has over 200 companies and is made up of the top 10% most sustainable firms;

•  FTSE has also recognized the need for social responsibility and, using principles
provided by the government organizations and businesses, has produced the FTSE 4
Good Index, which was published on the 10th July 2001. The Indices 'provide a
workable means of meeting the complex needs of socially responsible investment, and
offer practical guidelines for companies who desire to be committed to CSR'.

The following three themes are central to the Indices:

• Working towards environmental sustainability;
• Developing positive relationships with stakeholders;
• Upholding and supporting universal human rights.

The result of this work was a series of primary indicators allocated to the 4 major categories
as follows:

Environment
Air Quality
Land Use
Water
Ecology and Cultural Heritage
Design and Operation
Transport

Societal
Health and Welfare
User Comfort/Satisfaction
Form and Space
Access
Amenity
Inclusion

Natural Resources
Materials
Water
Energy
Land Utilization
Waste Hierarchy

Economic
Social Benefits
Transport
Employment Skills
Competition Effects
Viability

Using these indicators as the basis for SPeAR allows the tool to have a universal application,
from product development to major development projects.  However, to be able to make an
assessment of where a project sits in respect to each of the above indicators a set of sub-
indicators for each indicator is required.



Arup developed a base set of sub-indicators, which are then individually assessed on a –3 to
+3 ranking.  The tool averages the scores for all the sub-indicators within an indicator to
produce an overall rating of that indicator.  The ratings are displayed within wedges in a
circle as different colors; dark green (+3) as beyond best practice, red (-3) as worst case.

The circle or Rose Diagram does not give a single overall score; it is a graphic visualization
of the sustainability of a particular project at a point in time.  It will clearly show where a
project is weak and where it is strong and thus can be used to guide the team to focus on areas
that need improvement.

The example below shows how the SPeAR diagram was used to assess the initial facility
design and then the improved design for the Jaguar Plant at Halewood, UK.

The core set of indicators are locked into the program, these can neither be altered nor
deleted.  This is to ensure that there is some level of consistency between assessments.
However, as the tool is designed to be used for a wide range of project types it is possible to
add project specific indicators.  These project specific indicators must be discussed with the
team and agreed upon.

It is also not necessary to use every indicator that is available.  The team has to balance some
degree of simplification with the need to maximize the unique and relevant information
related to the project.

3.0 LEED AND SPeAR

At first glance LEED and SPeAR might be seen as rival assessment tools.  However, they are in fact
complimentary and we have used both assessment methods on the UC Merced Campus.  They have
different goals.



LEED has been developed as method of rating the sustainability of buildings.  It allows different
buildings to be compared against each other.  For this reason LEED has to be fairly rigid in its criteria
and each credit has to have a numeric result to compare against the benchmark.  This is both its
strength and weakness.   There are certainly projects where the largest contribution to sustainability
that a project makes is missed entirely by the LEED assessment because it does not fit into the
confines of any of the credits.  SPeAR does not produce a single numeric result although you could
sum the individual indicators, this is not encouraged.  The goal of SPeAR is to make sure all the
sustainable opportunities have been reviewed and then optimised.  Its focus is on individual project
improvement, if you want bragging rights the LEED is your tool.

The natural resources sector of SPeAR bears a strong resemblance to the main sectors of LEED and
this is no coincidence.  This sector is the easiest to quantify in numerical terms.  We typically
transcribe the backup calculations required for LEED into this sector.  Thus LEED forms an important
part of the more overall assessment required by SPeAR

3.2 Advantages of SPeAR

•  Allows the sustainability of a project to be assessed and illustrated graphically at all
project stages, demonstrating continual improvement and evolution of a project over
time;

•  Allows the various aspects of sustainability to be balanced and the inter-relationship
of these assessed;

•  Identifies where there may be room for improvement and so achieve optimum benefit;

•  The logical and transparent methodology is fully adaptable;

•  Demonstrates the interaction between the various social, environmental, economic
and natural resource indicators of sustainability;

•  The spreadsheet behind the production of the SPeAR Diagram ensures that all
assessments are fully audit traceable;

•  Prompts innovative thinking to include sustainability into project design and demands
team coordination and consensus.

4.0 ISSUES OF CAMPUS DESIGN

Traditional master planning has broadly taken an architectural based approach to planning the
future development of a campus.  The academic plan is transformed into a physical setting in
the plan.  However, sustainable planning demands that we think in a totally integrated way
about planning and that issues of infrastructure, economic and environmental effects on the
surrounding community all be considered in parallel.

One common result of not integrating all the components of planning is seen in energy and
water infrastructure.  From a systems viewpoint the buildings and the pipe and cable
infrastructure that connect them are single system.  Change the performance of the buildings
and you change the performance of the infrastructure.  However, in many cases the
infrastructure id designed in vacuum from the design guidelines developed for the buildings.

Very conservative “rules of thumb” are used to size the infrastructure, which often ends up
being oversized. The only benefit that this approach has is in grabbing funding that might



never be available again to build infrastructure.  The downside of this approach is that
universities can get locked into systems that become outdated.  How many times have heard
facilities managers say “we have invested too much money in this system to change to a new
more resource efficient system”.

This is part of the problem that nearly all master plans have to grapple with; how do we have
a plan that works today and at future milestones of the development.  Future proofing is not
easy to achieve, but we believe adopting a fully integrated approach to planning from the
very start is the only way to reach success.

Tools like SPeAR are a great aid in getting this integrated thinking.  The rigor of assessing
each sub indicator and how it can be optimised ensures that a balanced approach is taken.  It
also provides structure to workshops making sure that consideration is given to all the aspects
of the project.  LEED provides this same rigor to building design, forcing the team to
consider all the issues of the building design and not just energy use for instance.  However, a
campus development or large scale redevelopment has a much greater impact on the
surrounding community and the right side of the SPeAR diagram (Societal and Economic
Indicators) becomes important.

4.1 Using SPeAR in Campus Planning

So far we have only used SPeAR for campus planning in the USA in a trial mode.   Initial
feedback is that the structure it provides to discussion is very valuable.  In the case of a large
residential development it was welcomed by the project team as a simple vehicle to present
the complex issues of moving from business-as-usual to a more sustainable development to
senior management in the developer’s organization.  Three SPeAR Diagrams summarized the
results of numerous workshops and volumes of reports.

This is not dissimilar to how LEED is often used.  Many of our building clients do not
formally apply for LEED Registration yet they use LEED as a framework for improving
building design.



5.0 CASE STUDIES

5.1 University of California Merced

The initial SPeAR Diagram for UC Merced is shown above. It should be noted that this
diagram is for the initial phases. As the campus grows public transit should become
economically viable and the brown score in the economic quadrant will move to green. As
the future water recycling systems, fuel cells and PVs are adopted the diagram should have
more segments moving toward the center. SPeAR will therefore provide a simple visual
indicator of progress.

5.1.1 - The Project
The University of California, Merced (UC Merced) is the tenth campus of the University of
California being developed to increase the University’s enrolment capacity and to provide the
benefits of a research university to Californians in the San Joaquin Valley. In 1995, the UC
Board of Regents selected a site of 2,000 acres in the San Joaquin Valley that is located
approximately two miles northeast of the City of Merced.



Portions of the proposed campus area contain jurisdictional wetlands, including vernal pools.
The campus site plan must take into account preservation of these sensitive areas while at the
same time allowing for the kind of comprehensive development required by an institution
that will exist in the area for several hundred years.

It is intended that this new campus be developed as a blueprint for sustainable and low energy
campus development within the UC system. In keeping with this goal, the University
requires that energy levels be 20% below the current best practice of the nine UC campuses
already constructed, and that all building projects within the campus achieve a minimum
Silver LEED rating.

The first campus buildings are currently nearing construction. Energy
models for the campus buildings showcase the energy performance as being 60% below the
National Standard set by ASHRAE Std 90.1, thereby on track to garner all 10 of the LEED
Credits for EAc1.0.

Arup is the prime consultant and design team project manager for this project, which involves
the detailed design of the central plant, infrastructure and site works and is carrying out MEP
consulting services for a number of buildings under separate contracts.

5.1.1 - The Assessment

Areas Requiring Improvement

Project Siting and Land Use
The site contains environmentally sensitive areas such as wetlands, and the largest intact
vernal pool in California. The selection of such a greenfield site demands sensitivity in
site planning and a thoughtful consideration toward environmental impacts. In order to
protect and preserve the most valuable natural elements of the site, approximately 40% of
the total site area has been designated as a restricted-access natural reserve. However,
further measures in addition to those proposed, such as a stronger commitment to
xeriscaping and biodiversity enhancement, were recommended in order to ensure
appropriate land conservation and protection is achieved throughout the project. Such
issues are often victim to budget constraints, a situation SPeAR helped to avoid by
bringing these indicators to the attention of the design team.

Transport Options and Affordability
Characterized as an area of newly expanding suburban developments, the Central Valley
is highly automobile-dependent. As a result, despite the proposal of an on-campus shuttle
service, many students/faculty/staff will rely on private car to commute to the campus.
The planning documentation required the campus to inform Rail (Amtrak) and City
officials of the projected campus demand for rail services. Discussions with local bus
companies were recommended in order to improve the extent, efficiency, and
affordability of current public transit to the area.

Materials
At the time of the assessment, there was insufficient evidence of a strong commitment
towards specifying re-used/recycled materials. Indicators were scored according to the
level of commitment demonstrated in the LEED matrix.

Waste Hierarchy
There were no existing buildings on the site that could potentially be refurbished, or
whose components could be re-used and recycling facilities were limited within the
immediate Merced area. Efforts to reduce construction waste and explore the potential
for re-use of materials were recommended.



Areas Scoring Highly
Viability
The San Joaquin Valley has the largest population concentration in California that is at a
distance greater than 50 miles from a UC campus. The addition of a new campus was
recognized as meeting a market need and was to improve financial opportunities for
campus-related businesses within the existing community.

Cultural Inclusion
The development of a public University campus will bring a diverse range of cultural, and
recreational events/facilities to the surrounding community. This has the potential to
improve community interaction, particularly when tapping the local student-body.

Regulations and Guidance
The language of the Long Range Development Plan expressed a strong intention to create
a model of environmental stewardship. As a result the project had provisions for seeking,
and carrying through, sustainable design guidance. The client had shown commitment to
complying with the criteria necessary for achieving a Silver LEED rating, and supporting
the SPeAR assessment.

Building Energy
It was intended that all buildings would meet the criteria necessary for a Silver LEED
rating, and achieve a performance exceeding current best practice energy standards. At
such an early stage in the project the level of detailed information about the building’s
design was limited. This was reflected in the low values for ‘degree of certainty’
attributed to indicators within this sector. Since this assessment was done it has been
confirmed that all buildings are LEED Silver and they all between 8 and 10 credits on
energy performance.

5.2 Provenance Development, Henderson, NV

5.2.1 - The Project
The development of a new community, Provenance, was proposed on 2,300 acres east of
Boulder highway, west of the River Mountains in Henderson, Nevada. The chosen site was
formerly used for industrial activities and a number of magnesium storage ponds, for which
an extensive decontamination process is required, were present. An initial Market Study
concluded that the public’s association of the site with a possible source of contamination
would be a significant disadvantage within the existing residential marketplace. To
overcome this significant obstacle, an aggressive and forward thinking approach was needed.
Rather than simply remediating the polluted land, the team sought sustainability.

With the aim of creating a model of environmental stewardship, community, and economic
viability, a Green Team of environmental consultants was formed. Organized under eight
major sections relating to the sustainable design objectives of the team. The team formulated
an alternative concepts proposal for incorporation within the Provenance Master Plan:

• Ecosystem/Natural Resource Conservation
• Community Planning and Design
• Water Conservation
• Energy Conservation and Atmosphere Protection
• Materials and Resource Conservation
• Indoor Environmental Quality
• Environmental Management Program
• Environmental Education Program

Each strategy was prioritised according to the potential economic, environmental and
community/societal benefits.



5.3 California State University at Monterey Bay
The California State University at Monterey Bay opened a few years ago on part of the old
Fort Ord Military Base a few miles north of Monterey.  MIG lead a planning team to develop
an updated Master Plan for the Campus.  Although we had proposed using SPeAR as tool in
our original proposal, it was not included in the final scope due to restraints in the total fee
available for the project.  However, as part of our in house training for using the new version
SPeAR I needed a real project to work on as case study.

CSUMB is an ideal project for using SPeAR as it combines balancing using existing
buildings and infrastructure against developing new systems and buildings that can be better
suited to a University for the 21st Century.  It is located adjacent to the Cities of Seaside and
Marina both of which have seen an economic decline with the closure of the military base.
The physically large area allocated to CSUMB along with the hodge-podge of existing
buildings make the task of creating a sense of Campus Community a real challenge.  The
final plan has taken a giant step toward realizing this goal.  However, the details of the master
plan are not the focus of this paper.  CSUMB provided challenges in all four quadrants of the
SPeAR diagram.  Of course, what is missing from the exercise is the consensus based
refinement of the sub-indicators.  The ranking is based siolely upon my interpretation of the
many documents and workshops that were reviewed and attended by our team.

The screen capture below gives a flavor of how the program works.  Each sub-indicator has
best and worst case outcomes defined and then the notes column is filled in with pertinent
comments and references to other documents that back up the individual sub-indicator rating.
Items such as Sewage Treatment that are still under review are noted as such and scored
neutral.  The program automatically sums the sub-indicators and produces the final diagram.

As with the other case study the detail spreadsheet provides an auditable record of the entire planning
process.




