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A SMART CITY VISION )

Gary R. McCarthg Mayor, City of Schenectady

As Mayor of Schenectady, a small city in Upstate New
York, | know firsthand the challenges cities face in
deploying newand necessary technology withudget
constrains. In the world of fast paced, connected
systems, small to medium size cities struggte
incorporate new technology and infrastructure for
their citizens at a rate that can be sustained with
informed, long term investment strategies.

Streamlning city processes and fosterimgy-wide collaboratbn can be an extremely
complex process. Ciés must also deal with increasing complexities: the need for
efficiency standards across departments that utilize different data for decision making;
resource demands of citizens, businesses, and city operatibes)eedsof businesses

in order to attrad new jobs in innovative fields; lkigetary constraints thatmake
purchasingof new technologies that could aid in solving city wide issiifgult. These

are just a few variableshat the City of Schenectadg vorking to address as we reach
towards a replicable smart city modela model in which cities our size can begin to
tackle the challenges of incorporating intelligent city processes at a rate that offers
return on investment necessary to make these initiatives a reality.

The City of{f OKSYy SOl R2Qa NRdzZAKfi& <ccZnnn NBAARSY(
ecosystem everyday to live, work, and thrive. We face many of the same challenges

large cities do such as traffic management, resource constraints, safety and security
concerns, andthe R F2NJ O2y iAydzAiy3ad SO2y2YAO INRGUKOD
increasing focus on the loT (Internet of Things) and the IoE (Internet of Everything),

cities all around the globe are beginning to turn to new systems and applications that

promise millionsin savings or revenue, and improved livability of communities. Soon,

the implementations these citiesre makingoday will become a new standard for well

performing cities tomorrow. Small to medium size cities need to find innovative ways to

create realsavings and benefits for their citizens while facing the daily budget and
resource crunch. An environment rich in innovation and creativity is necessary to ensure

a strong future for our urban centers: adapt or be left behind.
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This is whereSchenectady sees opportunity. Through the Schenectady Smart City
Advisory Commission, local leaders from various fields in the private and public sectors
have created a roadmap to help guide our decisions centered on 10 kg @f smart

city progressailored toour local community. With these pillars in mind, we contirtoe
incorporate smart city concepts into existing city functions in order to develop
continuously evolving project pipeline that we use to help determine where to invest
our time andresources next.

KSe G(GKSYSa G2 SHrOK 2F {OKSySOilIReQa {YINI /
partnerships to ensure community engagement and success, data driven governance

tied to proven return on investnent, efficient use of resourcesand willingress to try

new ideas and share information to create synergy and develop new best practices.
Embracing a culture of innovatian governmenthas been difficult at times; however,

we work diligently to expand upon our success by investing in multiple giegehat

will establish drameworkfor future smart city models

Very truly yours,

G, 17 Ce

Gary R. McCarthy
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Mark Little ¢ Chair, Schenectady Smart City Advisory Commission

It is an exciting time in Schenectady, New York. Emerging smart
city technologies have the potential to revolutionize the way
Schenectady conducts its operations and the way it brings
services to its citizens and visitors. We are becoming more aware
of ways to gather and utilize complex data streams to make city
operations more productive and the city environment more
livable, workable, and sustainable.

Early applications of this technology have replaced traditional siteet lights in
multiple pilot areas in the downtown area with higéfficiency LED systems yielding
significant, immediate energy savings. During this process, light poles have also been
retrofitted with a variety of sensors that connect with each other through a mesh
network and ultimaely to the nternet and cloud storage for processing.-Wiand other
telecommunication capabilities can also be added to provide citywide Internet access
for residents at all income levels. Mayor Gary McCarthy has positioned Schenectady to
lead in the appcation and development of smart technologies through these prototype
systems while concurrently pursuing other sites for further development.

In coordination with city efforts, an innovation center is beireyeloped in the heart of
downtownto encourage inventors to participg, essentially turning Schenectaahyo a
laboratory for innovatorsd develop applications for theitg, the state, and the world.

Our visionis to enhance life in Schenectady many ways such as increasing internet
access, creating more efficient systems for transportation and parking, enhancing public
safety measures, creating more effective waste and water management operations,
increasing energy efficiencies throughout city processes, fostering an environment for
better health and human services and engaging citizengays previously not possible

It will be exciting to watch the progress as Schenectady drives to become a smart city.
We hope to learn from the experiences of others who have gone before and we are
delighted to share our knowledge as we navigate through various milestones.

Thank you,

S ERECTHRITY
1
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/ Mark Little
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SCHENECTADY CITY COUNCI)

Leesa Perazzo, City Council President
Ed Kosiur

John Mootooveren

John Polimeni

Marion Porterfield

Vincent Riggi

Karen Zalewski-Wildzunas

The City Council is thaWw-making and governing body of thaétC The Council appoints the City
Clerk and certain Commission and Board members. It also determines policy, approves
agreements, sets salas, and approves contracts for goods and servicesddipas all legislation
governing lawsnd procedures followed in theatg.

There are 7 council members electedlatge to serve fouyear terms (except in the case of
vacancies). They serve on ti@ity Council and Committees. The presiding officer of the City
Council is the Council President, who is elected by the council members at the organizational
meeting. The Committees of the Councidlanembers are appointed by the Counciésident.
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ADVISORY COMMISSION )

Mark Little Chair

Kishor Bagul Founder & CEO, Cloud and Things

Antonio Civitella CEO, Transfinder

John DeAugustine Publisher, Daily Gazette

Philip Morris CEO, Proctors

Theresa Pardo Director, Center for Technology in
Government University at Albany

Laurence Spring Superintendent, Schenectady Caighool
District

Thomas Wilson Principal, TW&A Construction
Management

The goal of theSchenectady Smart City Advisory CommissB8CACis to help build an
environment of sustainability, efficiency, and improved quality of life by leveraging technology
and innovation for the betterment of residentnd businesses in Schenectady. To accomplish
this task, the SSCAC has constructed a roadmap that will help guide their recommendations to
the City. This comprehensive roadmaifigrs around a few main pointsielivering efficient and
accessible governmergervices leveraging predictive analytics to inform decision and policy
creation to create a safer Schenectady that provides easy aazedkdssentials needed to live,

and committing to green and sustainable design principles.
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David Fronk
Wayne Bennett
Michael Cerrone
Arthur Clay

Eric Clifford
John Coluccio
Carl Falotico
Anthony Ferrari
Jeremy Howard
Paul LaFond
Molly MacElroy
Richard Mcllravy -Ackert
Ray Senecal
Eric Shannon
Floyd Slater
Chuck Thorne
Joe Troiano
Chris Wallin

Ed Waterfield
Tiffany White

SCHENECTADY, NY

DEPARTMENTAL COLLABDGN )

Mayor Gary McCarthy

Director of Operations

Commissioner of Public Safety

Streets Department Manager

Streets Department Supervisor

Police Chief

SignalSuperintendent

Corporation Counsel

Commissioner of Finance & Administration
Director of Parks and Property Management
Commissioner of General Services

City Assessor

Purchasing Supersor

Fire Chief

Innovation and Performance Specialist
Director ofSolid Waste

City Clerk

Fleet Manager

City Engineer

ReceiptsSupervisor

Personnel & Benefits Administrator
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SMART CITY COMMUNITY ,
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By engaging in many different smart city projectge have built uponmore than fifty
partnerships with private companies, educational institutions, 4poofits, and other
governments and governmental agencies. In response to our efforts, we have been invited to
speak atnumerousregional and national events, designated two awards, and invited to
publish three articles on our Smart City efforfBhis growing communityof stakeholders
encouragesand fostersan environmentrich ininnovation and creativityand is a key part in
reachingthe full potential of our initiative.
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INTRODUCTION )

The broad concept of Smart Citisscentered orsustainability, efficiency, anidhproved quality

of life by utilizing new technology and innovative methods of probksatving It focuses on
finding solutions to typical problems through a new lensuoyglerstandingthat the future of
local 32 @S NJ Y S yhiit® GommiBity Heavily relies on the increased use of proactive
methods of community engagemenfrom our Assessme Department to our Water and
Sewer [@partment and everything in between, advancements in technology are continually re
shapingour ability to increase efficienciesn order to keep these advancements at the fore
front of our planning efforts, we have created this document dsaework to helpstart our
journey of putting systems in place to effectively introdutechnological advancement©Our
ultimate goal:to aid in long term, sustainable planning thatoduces quantifiable and
meaningful result$or our Citystaff andthe citizens they serve.

The road to utilizing Smart City concepts has been in the makmigriger than we typically
think. From the first time citiestarted using what are now legacy sysi® we introduced a
new way of thinking that spread throughout the daily operations of local government. The way
we have utilized data and KS Y S| y A §ad change@hiougkobtfthe years shapingur

world into the complexity of systems we see todBwever, when local governmenincrease
transparency andvork with theircommunity members angbrivate sector partners, we begin

to discover how new technological advancements reduce this complexity into something more
manageable. From more effective exavorksheets to big data analytics, there amany ways

that efficiencies presenthemselves.

Throughout recent years, the Cityf Schenectadyhas seen dramatic positive change in
operations, community engagement and its ability to continue to gromtagrsant economic
times. It is not always easy to see, but embracing a culture of innovaids paid off many
timesk YR KI & Y2@OSR dza F¥2NBIFINR o6& 3INBIG fSFHLAO®
broad partnerships ensuring community success, dhigen governance methods to prove
return on investmentsand most importantly, the willingness to try new ideas and share
information to create synergthrough developing new best practices. The revitalization of the
downtown areathe development of théorown-fields at Mohawk Harbgthe adoption of clean
energy policies that affect the health of our entire cétgd the collaboration and momentum
$SQ@S 3AF Ay SR T Nighter buBgety e ofily siéwiexamples & the foundation
that we have set up for ourselves to move toward a brighter future for our City.

{ C
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In 2016, we undertook several new smart city projettiat built off of this foundation One
example is the launch of omew website with a host of capabilities for residents and city staff

to find and use various resources and information. In coordination with this new website, we
also launched our new Citizen Request Tracker web application which allows residents from
their phones, computers or tablets to report issues or request City services. This application
opens up another avenue of communicating to our citizens and allows City staff to use data
directly from the public to improve response time. In 2017, we are togpkd add more services

to our website such aseminders for important dates and online submission of forms and
reservations.

Another example is our recent strides in promoting sustainable energy sources and the
increasing use of those sources for Ciperations. Through the adoption of Property Assessed
Clean Energy Financing (PACE), we have joisdeawide network of community members in

an effort to prove there are affordable waye bring renewable energy systems to business
owners in our commuty. Throudp the installation of our 711 k\Wolar array at Bevis Hillve

saw an immediate reduction in City energy costs by roughly $50,000. This is in addition to the
reduction in energy costs totaling nearly $350,000 a year (approximate reduction &,0088
pounds of C@per year) at our waste water treatment plant from the installation of a combined
heat and power cogeneration system.

In conclusiondeveloping an all encompassing Smart Cityrpéaa difficult process ange are
faced with many undefined challenges that are part of a complex system of continuously
moving parts. Not only is it difficult to identify variables to track our progress, but it is also
difficult to have the time and resources to identify and explaihat those variables mean and
how they fit into the bigger picture. However, warive to effectively communicate our
challenges and piposed solutionsn an effort to build upon thafoundation wehave. This
structure is inevitably becoming stronger,cawith the help of our department heads, city staff,
consultants, volunteers and citizens, we continue toup the ®ncrete of our Smart City
foundation until the full potential of our combined knowledge is realized. It is only then, that
Smart City initiatives will reach their greatest potential; there is no greater power in our local
government than effective communication and the fluid transfer of infation throughout
departments.

This document is a tool to help guiderr understanding ofvhat & { Y I itieé méans on a
departmengl level as well as a document for the puliiicunderstand what projects ware
working on.In an ultimate effort of trangarency and public sector progress, we open up our
daily processes to the greatest of our abilities to each other and to the public. This effort,
although sometimes difficult, is vital for Schenectady to transition into a resilient, strong and
truly conneted social space for all.
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COMPREHENSIVE APPROACH’

Many parts are at plawhen considerindnow to measure progress in term@f Smart City initiatives.
Variables such as public engagement, citizen saéety fiscal responsibility are only a few oétthings

we need to take into consideration. Finding wato quantify these variables anealize their full
potential is our ultimate goal. We understand it may not be feasible to strive for a City where everything
goes exactly as planned, but the closer get to this ideal situation, the greater quality of living wie al
see as a direct result

Figure ldemonstratessome of the variables we have currently identified that play a role in developing
our Smart City initiativegnd help construct a comprehensjveity-wide plan moving forwardThese
variables play fundamental roles that help to address the core responsibilities and goals of local
government to better understand the direction and vision of projects we undertake.

Smart City projects are ways in which we bring data and knowledge together to create more efficient
processes, & it in areas of sustainability, asset management, preventative maintenance measures or
integrating new systems on top of legacy platfisx They are projects that help gather the seemingly
infinite amount of variables that a City has to work to control on a daily basis and turn them into
something that can be proactively managednderstandinghow all the parts fit together and
developingstandardsof how we measure our progress are two crucial aspects of these projects.

= Community
Engagement Engagement
Environmental Quality Education Citizen Safety
Sustainability

Lasting
PublicServices Infrastructure
Fiscal
Responsibility

Moving Forward

Figurel ¢ The funnel of variables that identify crucial aspects for smart city progress is a colle
the various purposes local government serves in its communities. Identifying ways to mak
aspects of daily life proactively manageable is a main gaalrismart city projects.

-

N 5, el |




SMART CITY REPORT Page| 14

, Measuring Progress

L Schenectady Smart City Advisory Commission Roadmap

There are many ways the City of Schenectady plans to measure its success of Smart City initiatives. One
way is through the use of what the Advisory QGoission has termed our living roadmap that will
correlate to the current needs of the community. In early 2016, the followlfly goalswere
recommended by the Advisory Commissiorptovide a framework for decision making throughout the
evolution of varios Smart City projects. As we begin our transition into increasingly interdepartmental
collaborations, we keep these goals in mind.

1. Deliver Efficient and Accessible Government Services
A Smarter Schenectady identifies what its citizens need anddtreates effective and

. efficient ways to deliver those services, breaking down silos and giving citizens opportunity
for involvement and engagement.

2. Leverage Predictive Analytics to Inform Decision and Policy Making
A Smarter Schenectady has mechanigalent, and resources in place to collect, manage,
. use, and share data to inform city operations, strategic initiatives and public policy.

3. Put Safety Above All Else

A Smarter Schenectady is one where the safety of all citizens is essential and yatréono
. ensuring livability and economic growth.

4. Be alLeader
A Smarter Schenectady takes a stand as a leading city by proactively identifying strengths,

. areas of opportunity and aspiration and sets forth a plan for outreach and continuous
improvement.

5. Provide Easy Access to All Essentials Needed to Live

A Smarter Schenectady understands the needs of its citizens and employs design principles
. to create a city where people want to live and work.

6. Ensure Connectivity For All

A Smarter Schenectadydglace where a gig speed connectivity is a given, and at a low cost
O for all citizens and businesses.

7. Pursue a Coherent Social Responsibility Agenda

A Smarter Schenectady recognizes that a cohesive, local effort focused on socially
. responsible actionbrings myriad benfés, health and growth to thei.
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8. Increase Revenue
A Smarter Schenectady understands and focuses on strategiositdi increase revenue to
O the Gty in order to support the needed operations and services

9. Commit to Green an&ustainable Design Principles
A Smarter Schenectady understands that new advances in technology are creating more
O environmentally and fiscally sound utilities. In incorporating these design principleGityhe
will realize tremendous benefits in protieg the environment and cost savings.

10. Engage with Stakeholders in Substantive and Consistent Ways
A Smarter Schenectady understands that continual dialogue and feedback with all
O individuak and organizations within thet€is a necessary and criticdement.

L RoadmapFocus

In order to best understand how each of our Smart City initiatives stand up against these goals, we
include aroadmap focuschart, which demoastrates how many goals are being focusedtimughout

the course of the projectThe below examples illustratbow the roadnap focussection can be
interpreted.LYy SEIF YLX S 4! é3x Fft OANDtS&E sAGK O2ft 2NE O2 NN
FAEESR Ay AYRAOFGAY3 GKIFG LINRP2SO0 G4 !'éés INRHfRAY I 1.2 (A
cX 7T y YR mn KIFI@S 0SSy FAftSR Ay kigiRpofantiol y3 { K:
y20S (KIFG GKS ydzYoSNI 2F 321K t&a I LINRP2SOG ¥F20dzaSa
value;it simplyidentifieswhich roadmap goals the project is focused on.

N 9000000000 » OOGOOO0OeO0O

L Project Status

It is also important to understand the current state a project is in. We have ranked projects in the
following way:

Stage 1The poject is currently in @lanning phasevhich may include
tasks such aforming partnerships, identjfing key goals of the project
or performing preliminary work as required

CCC ) Stage 2The project is currently in agxecution phasehich may
include tasks such as carrying out fdentified phases of a project,
overcoming unforeseen hurdles or required planning.

(— Stage 3The project is in aompletion phas&hich may include tasks
such as monitoring performance, gathering ppsbject data or
submitting documentation to required parties.
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4. Analysis /

Results

3. Milestones /
Achievements

.ﬁ

2. Planning /
Goal Setting
<

Figure2 ¢ A cyclesimilar to the abovecan be used t
form a cyclical review process in which initial goals
be compared to current progress.

Security and Privacy

|_7\ \> Instrumentation
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‘ Systematic Evaluation

During the process of implementing new
structures surrounding departmental
operations, it is important to track progress in
a way that measures success against initial
goals and visions. Utilizing a framework much
like that drawn outin Figure 2 the City will
conduct quarterly reviews to determine what
stage smart city initiatives are in compared to
their life cycle goals. This framewoirkcludes
constructive feedback loops initg projects
taking into consideration unforeseen obstacles
andallows fa pivoting if needed.

‘ EstablishingJniversal Targets

Utilizing various reporting methods from
recent grant applicabns and city projects, we
have begun to form new visuals that help us
identify where our strengths and weaknesses
are in terms 6 full scale Smart City plan
Figure 3was one of these visuals formed
through universal targets indicated by the
Smart Cities Council Grant Challenge It
demonstrates the current readiness of the City

by rating Universal Target Areas by Wdza i
{OGFNOAYy3IE S At F NGALFTEE@ [ 2Y
t SNOSy il /2YLX SGSRE yR &/
the inner most part of thecircle ouward,

A \“ s N
// \ IU /}/ \ Connectivity
t/; =) Q} / /:j Computing Resources
o

)

>/ Analytics respectively). This figuresplits Smart City

\ \/ Universal Target Areasto seven subdivisions

J, L/)\) Data Management (Security and Privacy, Instrumentation,
Connectivity, Computing Resources, Analytics,

Data Management and Interoperability) and
takes into consideration variablesuch as
publishing privacy rules, implementation
progress of optimal city instrumentation,
consideration of cloud computing frameworks,
understanding current situational awareness,
asset optimization, data policieand progress

' for prioritizing the use ofegacy systems.

Interoperability

Figure 3 ¢ Smart City Readiness WheelA visal
representation of iy-wide Smart @y progres:
constructed from a recent grant application to -
Smart Cities Council.
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HIGHLIGHPROJECTS ,

Schenetady has implemented a variety of solutions to streamline processes and enableiaity
collaboration. One of oumajor smart city initiatives of 201@as outfitting downtown light posts with
upgraded, HID efficient lighting along witlameras that connddo a singlelive video feed.With the

recent economic development we see surrounding downtown and the new Rivers Casino Resort, it is
important for bcal police offices to be better informed anchave access to information in real time to
collaborate ina manner made possible by fully utilizing new technoldtgwever, smart lighting is only

one area ofmajorrecent efforts, as can be seen by the projects in this section.

ERIE BLVD PROJECT MOHAWK HARBOR PROJECT
PROPOSED / FUNDED 96 SMART STREET LIGHTS
TO INCLUDE @ PUBLIC/PRIVATE PARTNERSHIP
SMART STREET LIGHTING Sl K

& 7
g ©Union College
2 O

D @ S \:‘\u tad

STATE STREET GATEWAY
PROPOSED / FUNDED
PROJECTTO INCLUDE
SMART STREET LIGHTING LOWER UNION ST PROJECT
38 SMART STREET LIGHTS
W/ 12 ANALYTIC CAMERAS
] @
@ D
g MONT PLEASANT PROJECT
g PROPOSED / FUNDED
STATE STREET PROJECT
o e TO INCLUDE SMART STREET
WITH ANALYTIC CAMERAS LIGHING Wk

™

Figure4 ¢ There are currently multiple lighting projects underway throughout the downtown area and movir
surrounding areas as we continue to colldeta and demonstrate the importance of this initiative to our commu
Projects highlighted in blue are currently operational or are very near completion. Projects highlighted in r
been funded and are in the planning and design phase.
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) Union Street Smart Lighting Pilot

"c'u's'::lo" . ProjectLead: City of Schenectady

Partnerships:  Private and Public

@ Roadmap Focus 8/10 eee® e @000
PRESIDIO I Project Status: [ IE——

This project includes the replacement of current HID lighting in the Lower Union Street area
with Smart LED lighting technology, video technology, sensor placement aRtdfiloyment.

With a total of 38 ighting fixtures replaced and 12ideo cameras equipped with analytic
capability, this pilot project allows the City to start collecting and researching data to further
prove the benefits of a Ciwide street lighting andnfrastructure rehaul. Using data collected

from this pilot, we have determined the City can save over $370,000 in energy costs per year
solely from lighting upgrades.

) State Street Smart Lighting Pilot

ProjectLead: City of Schenectady
Partnerships:  Public

SCHENECTADY
METROPLEX

PRESID |

This projecincludes the recement of36 current HID lightindixturesin the Downtown State

Street area with Smart LED lighting technology, video technology, sensor placement and
potential future Wi-Fi deployment.Therewill be a totalof 14 lighting fixtures converted to

intelligent node structures with integral camera systenndizing similar aalytic capability

presenton the Lower Union Streesmart lights The remaining fixtNBSa A ff 06S af A IKi
that incorporate technology which will monitor energy usage and control of lights.

Roadmap Focus 8/10 eee® e @000
Project Status: [ )
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) Mont PleasantSmart Lighting Pilot

ProjectLead: City of Schenectady
Partnerships:  Private and Public

Roadmap Focus 10/10 eeeeeee®o00
Project Status: | [ \ |

In coordination with a $1 million New York State Capital Project Award, the City of Schenectady
will be installing its largest smart lighting layout to date. This project utilizes the same
technology implemented on Lower Union Street, along with additiovie¢less capabilities for

the Mont Pleasant area. This will support a neighborhood business corridor on Crane Street,
improve public safety, enhance a major park development program in Orchard Park and will
support school and youth programming at Pleas¥atley Elementary, Mont Pleasant Middle
School and the new Boys and Girls Club.

) Mohawk HarborSmart Lighting Deployment

ProjectLead: Galesi Group
Partnerships:  Private andPublic

Roadmap Focus 8/10
Project Status: T mmmm |

Coordinating withthe Galesi Group as padf the Rivers Casino & Resor\@lopment Roject,

the City of Schenectady is working to expand smart lighting projects into new economic
revitalization projects such as the Mohawk Harbor site. These smart lights will include much of
the same technology seen on other smart lighting projects inn@idaptive LEDghting and
sensor placement along with future potential of video nodes and-iNiapabilities.

-
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