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Sustainability Drives the Smart Campus:
GIS is the Platform
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Umass at a Glance:
e 28,635 Students
e 1,300 Full Time Faculty
e 5,000+ Employees
e 12.5+ Miillionsquare feet
e 200+ Major Buildings (Main Campus)
* 1,450 Acre Campus
e 1 FTE GIS Architect in A&F Support Services
e Individuals involved from Campus Planning,
Design and Construction Management, Physical Plant
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Agenda — Communication and Collaboration
| -

e Sustainable UMASS |

* |nstitutional Structure for Sustainability |

* Why GIS is the Preferred Platform

* Current Infrastructure and Efforts

e Communication & Collaboration

| Special Thanks to my colleagues for their contributions: ‘
.‘.‘ b Dr. Alexander Stepanov, Ludmilla Pavlova, Jonathan Cont/ract, Lukasz Czarniecki | ! j
V4
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& radlites& [UMASS
Campus Services AMHERST

ACUPCC, AASHE & STARS, Princeton Review, Sierra Club, Mass Recycle

AMERICAN : ]
COLLEGE & UNIVERSITY Second Nature
CLIMATE
« PRESIDENTS LEADERSHIP
== CLIMATE AWARDS
ER

ll' COMMITMENT WINNER
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http://www.umass.edu/sustainability/news/umass-amherst-receives-second-nature-2014-climate-leadership-award

Sustainability Organization e

Residential Life

Eddie Hull

Executive Director, Auxiliary|
Enterprises

Ken Toong

Chancellor’s
Sustaina blllty emsmmsmml Director, Physical Plant
Committee

Ray Jackson

Director, Design &
Construction Management

Executive Tea m Budget Director

Dean, College of Natural
Sciences

Tom Shaw

Andy Mangels

Steve Goodwin

Christine
McCormick

Rotating Dean Seat

Faculty Senate Rep Stephen Schreiber

Director, Campus Planning Dennis Swinford

UMASS . ampus p

lanning
AMHERST adivision of facilities and campus services



IMPLEMENTATION TEAM

Programming Monica Rochon

Sustainability Organization \Residentia. e

Victoria Rosen &

Communications Elena Sharnoff

Chancellor’s

Sustainabil Ity 4' Education & Research

Craig Nicolson &
Bill Wooldridge

Committee

Finance Lynn McKenna

Food and Dining Rachel Dutton

Implementation
Sub-Committees AI

Green Building

4' Master Planning

Patricia O’Flaherty

Ludmilla Pavlova

Transportation Glenn Barrington

Waste & Recycling Terri Wolejko Bechta
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Sustainability is Complex:

Failure to Understand
Systemic Reality

Skills and Capacities
Technology and Design
Time and Money

Knowledge and Attention

Politics and Power

Organizational Limitations

Adapted from Leith Sharp
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Sustainability Requires Systemic Knowledge & Action

Fallure to Understand
Systemic Reality

Systems Thinking

Skills and Capacities

Education and Training

Technology and Design

Expertise in green building, energy,
transportation, etc.

Time and Money

Business Development, Finance and
Accounting

Knowledge and Attention

Advocacy

Politics and Power

Leadership and Organizational Culture

Organizational Limitations

Social Marketing Techniques
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The “Vision” is to create a fully integrated knowledge and information management
system that provides decision support for all of the different divisions that make up the
enterprise that is the University of Massachusetts.

S

] | = “y S
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Centralized Data WMQ\
e Workflows and Business Practice&ﬁ
e Easy to Use Web Based Tools
e 3D and Visualization Tools
* Right People, Right Access, Right Tools
for Decision Support

UMASS ampus pIannlng
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Campus as Systems

3. Campus as System ;_,} ;

3.1 Buildings ®

3.2 Open Space ®

3.3 Transportation/Transit ®

3.4 Utilities ®

3.5 Infrastructure ®

Educational Process
Research
Outreach
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Have an idea? Get

Select an area of UMass campus using a map widget above, then start one of the apps ...

't 1 & Landscape Management »
ol

This web application provides web-access 10 spatial layers related to landscape management, such as the tree
inventory and open space areas. Cerain data [ayers like the Tree Inventory are searchabile.

Involved!

IT you have an idea regarding use of s
on our campus or how specific information

AR _— ar an application (if available) would
o Y, el Utilities Management
5 ,/\‘E i mprove and sumpity your everyday
e 3 This web application provides easy access to the utllities/infrastructure data, such as steam, water, electric and operations, please let us know. Contact
=Zde — Iy drainage lines. It also includes information on the past utilities contracts (1947-2000), and surveyors' notes and Niels La Cour for more information and 1o
o | i i - ¥
3 " annotation. All data layers are searchable share your ideas and suggestions for
- ¥ 1 continuous improvement of these
LW A RARTT
: + ! . pplications or development of new
“_’L-a-;.:.:r"f'-."“ applications or development of new
3 L .l applic ations
I ™ ¥

UI\/I/A\Sscampus planning
AM HERST adivision of facilities and campus services




Campus as Systems: Buildings

3.1.1 External Shells )— Collada, Photos, Textures, BIM
3.1.2 Footprints [GIS/CAD]

3.1.3.1 Space Geometry [CAD]

3.1.3.2 Function

/3133 Type
3.1.3 Internal Spaces | —— Space Management/TRIRIGA
a8 ' 3.1.3.4 Owner
Buildings - ) .
- 3.1 g9 |:-.,\ 3.1.3.5 Organizational Use SChedUImg R25

, /
| 3.1.3.6 Scenarios } ‘ Excel HR Personnel

3.1.4 External equipment (MEP, HVAC)

BIM, CAD, NavisWorks

3.1.5 Internal Equipment

) 3.1.6.1 Utilities
3.1.6 Connections to external systems B 7 CAD/GIS
. ~ 3.1.6.2 Loading Docs
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Campus as Systems: Buildings

X AT - VR
'3_:-{‘:.'; o _; \:.:.'\"5. -‘:.3-"_\.:‘;' 1}
o Identify o=
] .gﬁ;— entfy fomt [ <Top-mest layees B |
i @%ﬁ‘} : = SPCE_SPACES_GIS.MA_POLY
2
e
s 'l.'~“:"~'1'!{hj‘|rjL r ‘_'.': [RIT
p e ! U | ocabors 784754 2,970, 94813 Feet x
gt e \'l,ﬂ
e o4 T | e vale -
%{-ﬁy ;&j LOCATICHID SFCE_G14014112
% W | Buldngln 614
Budngame Corriz Polymer Research Cerrl
B Buding Mame Coeite
Buddiress L) Gowernars Drve
Feardoqured 1555
Fleax o
ﬁ?j:}_ Ploor 4T L
5 s Foorahane ARLE
,ﬁ}ﬂ’ Methres 1303
- Capacty 154
Division Acadersc Affass
- [ 1] Colege of Matmral Soences
% Dieparment Polymer Soence & Engnesting
1 ADPCocde ADPTOM 700
] Epao=lmmiD B0
- Spacelasiams Mewting Boom
& SpaceClasteriestl £
-] Orageny_ 7] | ZPeceniasstensstiame General Lise Facdiges
ﬂ . g/ i) | G4 Gereralacmrasyation 0
i e LJ Tt | GAPercent 0
i ¥ . 1"'1 O4_Decarimentalbdminisiration 10
| %; Pl = AL 5.{:\ | DaPercert 150
i P terd
£ - L) T8 B DT amucsen =
| .f"'-‘"’: : wf!"; S '—E—i_;r“ﬂ B Towrcent 172
.- "'":J & --:@f_;-',-'f.- 1 | RSt _spornsoredRessanch ]
. _-!l - &fbeé:j RECHPErCEnS o
M‘;E' 3 ol || Cila_Orther IngtibutionalActibes 0
—g 1} | -y ClARsrent ]
I
) 54 Dther rsthubonasotyites 0
= APt ] \
L | o] S85_StudentServices ] [
- A = wth {—ﬂ SAGREr el ] .
; S T e D “;Tl@:‘y = E?MMHITH 0 -
e ¥ d'\?é“ N | 5 i i) i - .
tharmy | Aty 15 o Identified 1 freature
= o i@

UMASScampus planning

AM H ERST adivision of facilities and campus services



Campus as Systems: Open Space

3.2.1 Trees, Brushes and Plants )— TreeWorks - GIS/ CAD

3.2 Open Space 3.2.2 Landscapes } CAD / GIS

Educational Process

3.2.3 Pictures Maintenance
Student Life Events

Public Safety
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Campus as Systems: Open Space
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Campus as Systems: Transportation/Transit

3.3.1.1 Main Roads \
3.3.1 Roads ~| 3.3.1.2 Secondary Roads

3.3.1.3 Service Roads
3.3.2 Parking Lots [GIS/CAD]

- 3.3 Transportation/Transit ~| 3.3.3 Sidewalks =~ 3.3.3.1 Pedestrian Traffic
3.3.4 Driveways

3.3.5 Vehicles/Bikes/Pedestrians

GIS: Condition Index

Faculty/Staff & Student
Parking

Safety
Origins/Destinations

3.3.6 Statistics: Traffic Counts, Parking Space Inventory )— ‘ EXCEL ‘

3.3.7 BusStops/Schedules } GTFS; PVTA; GIS‘

- .
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Campus as Systems: Transportation/Transit

5
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Campus as Systems: Utilities

34.1 Steam \

3.4.2 Water
3.4 Utilities = | CAD, GIS in Dev
B 3.4.3 Sewer and Drainage
[ Maintenance
3.4.4 Electrical j Upgrades to support

other systems

vl "- g\ 1 - — =
ASScampus planning
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Campus as Systems: Utilities

[ MassAmbherst
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Campus as Systems: Infrastructure

3.5.1 Lightpoles \
3.5.2 Uility poles

3.5.3 Street Furnuture
3.5 Infrastructure “f . ) - | CAD/GIS/Hardcopy Maps
. 3.5.4 Signs/Sighage

3.5.5 Emergency Phones Aesthetics
l Public Safety
| 3.5.6 Other

UMASScampus plann|ng
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Data & Analytical Workflows (WF)

N\ )

Client SCENARIO VISUALIZATION
Applications &

Systems
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Web \ j

~ ArcGIS Server | —— r© R ‘
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Data InterOperability WorkBench

Support for more than 300 data formats
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ﬁ Facilities Planring & Campus Planning
UMassAmberst

Facilities Plann]ng & Carnpus Planning I / ; ' = S
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UMassAmbherst s

Facilities Planning & Campus Planning
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Staff Viewer: Mark-up Tools
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Staff Viewer: Mark-up Tools
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Campus Planning Web Page

Web site was UMASS campus planning
AMH E RST a division of facilities & campus services

developed as
permanent platform
for web based
participation
process,
communication and
planning resources.

planning = maps and infarmation ahout us

THE PLAN IN PROCESS INFORMATION YOU CAN USE GET INVOLVED

the long view ! B\:'-_r more than maps
Understand the issues & Sure, we have maps,

in campus development but you can alse find

it's your campus
Contribute to cur blog,
come to a meeting, or
send us email. Tell us
what you like, or don't,
about your campus.

Over 3,500 Visits

and how we're reports, meeting

creating "a culture of - ;E @ schedules, GIS links
| z

planning.” and more.

home = master planning = maps and information = related links = about us = contact us

This page is maintained by UMass Amherst Campus Planning

@ 2012 University of Massachusetts Amherst = Site Policies = Site Map = "i b
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Web Based
Survey “Likes”

People like good outdoor
“  spaces with nice plantings
and views.

People like the views from
the campus core.

UMASScampus planning
AMHERST adivisi i
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Web Based Survey
“Dislikes”

People comment on tired old
buildings that need to be
demolished and replaced.

People don’t like cars where
only pedestrians should be
and there are complaints
about dangerous crosswalks
and intersections.
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B Master Plan Explorer: Introduction

carrpus planning , a division of facilities and campus services

Why is it important?

Having a strategic plan of long-term
growth and development is crucial
for any successful organization,

The Master Plan outlines major
phases of long term development of
our Campus, which will sustain and
support the University's mission.

Slide group: Download: Share and Contact:

ing a culture of planning rmplete Report | armpus Planning
i 's Ideas b
[az Movernber 17, 2011)
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Master Plan Explorer

campus planning , a division of faclities and campus services

ol ::"I- oy ”‘ 1 "E E‘. -'_'!"..-.' L .

* Find building: |Building Name Q L]

Alampus 2011

Transparency

Filter by Type:

1 Proposed buildings all Types

[ Existing buildings

UMASScampus planning
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Master Plan Story Map

Reearh and Educatior
areenhauses

o P:& ﬁ"if;‘l o

Resear L'}'- .;Jr'ILi :—.dutd[iuﬂ Completed 2011 - 16,085 _:-.-.I Features sopheticated automated
v o ghting, temperature,
Greenhouses humidity, rigation and fertilization. The control system can also

terior emircnment o the sun, wind and weather. The

A e
e
Soustie v Bulkding i X
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UMass has over 300 Sustainability Related Courses

Sﬁstaiab'le UMass

Course Title and description
3 n _—
« New Faculty Fellows sncriogs  SL-Sustainsble Bulding Svstems |
Students will engage in a process of research and analysis of 2 cr TU
497 A A . 2013
I h d - sustainable, energy efficient, and...
m : ! )
p rog ra a u n c e - (LiCp S ?;i:izzarlsneablriﬁzzls Zn introduction to the principles of 3cr TU Fall
4978 ) S ; . . 2013

sustainable design, exploring emerging...

11 Fellows for 2013/14 ancipes  Bulding Phusics | - i

520 Studio and lecture. Energy conservation in contemporary 3cr TUTH 2013
residential construction. Emphasis on:...

Pa- rt n e rS . E& R + C FT + LI b ra ry BCT 150 1—“:1: iﬁlilzsglzi::r;::?stsues of sustainability from the dcr MW Fal

. . . 2013
perspective of the built environment, our...

Energy Efficient Housing

o ) ) . Fall
BCT 211 Energy conservation in contemporary residential construction. 3 cr TUTH 2213
Emphasis on: energy efficient...
e Water Resources Engme ering and Susta.lnablln;\{. . Fall

Methods for sustaining natural hydrologic conditions and 3cr TUTH

L4 Re Sea rCh: $ 3 ] M An n u al Iy o2 controlling flooding in land development.... 2z

Transportation System Analysis

CE-ENGIN Introduction to transportation systems analysis and modeling 3 cr TUTH Fall
. 509 A : 2013
Almost $ -I I n eve ry $4 Of total as applied to the urpantrgnspor‘tatmn... _
S-Current Research in Environmental Conservation
. ECO 691A Provides graduate students with a broad sampling of new icr F .
researCh eXpendItureS- and cutting-edge research related to... ik
S-Perspectives on Sustainablity Fall
ECO 697PS Description not available at this time Ser F 2013
Political Economy of the Environment Fall
ECON 308 Application of the theories of political economy to 3cr TUTH TEiT
environmental problems and issues. Topics...
Bz 455 next, | last»
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NSF Project Will Support
Undergraduates Research in
Offshore Wind Energy

NSF Project Will Support 10

Undergraduates Per Summer for UMass

Amherst Research in Offshore...

Read more =

Jordan Chan

Felfow & Secretary of Sustainability

UMASScampus planning

AMHERST

adivision of facilities and campus services

MNew E-Waste Recyding Bin in the
SGA officel

A new electronic waste collection bin has

been installed in the SGA office located in

room 420...

Bead more =

UPCOMING EVENTS

Apr Strengthening Ties for
09 Collective...

UMass Amherst Campus
Read More

Apr Strengthening Ties for
10 Collective...
UMass Amherst Campus

Read More

Show all events =

NSF Grant Funds Sustainable
Agriculture, Clean Energy
Partnership

The NSF has awarded an $810,000 grant to
create collaborative programs combining

clean energy...

Bead more =

Sustainability
Explorer




Sustainability Explorer

Campus Sustainability Explorer

Student Farmer's Markel

Calegary

Project
Dats

Description

Profect
Hanager

Link

UMASScampus planning

Fooad
Augist 31, 2011

A weekly farmer's
market prezented by the
UMass Student Farming
Enterprise, The UMass
Permaculture Garden
and Gardenshare.

Student Farming
Enterprise
More info

AM H ERST adivision of facilities and campus services




iting Study

Solar Panel S

Finding Potantial 5ites for Solar Panal Locatlons
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Waugh Arboretum Viewer

~  The Waugh Arboretum
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Building Energy Data
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Campus Energy Benchmarking Explorer I
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Energy Use by Building
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