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CITY OF OSHAWA 
GIS AND DIGITAL DATA 

Successful enterprise data 
management results from a well 

executed, multi-layer plan. The 
layers include an appropriate 
database management system 
(DBMS), a data governance plan, 
data management standards, 

assigned data stewards, and 
designated user roles. 

The City of Oshawa's Geographic 
Information Systems (GIS) 

program enables all staff and the 

community with a wealth of 
highly accurate geographic data. 

Map layers combined with 
descriptive data allows GIS users 
to analyze, map, plan, interpret, 
protect, enhance, and manage 
their world. GIS is an integrative 

technology used by local 
governments that allows staff and 

the public to visualize digital data 
from disparate sources in a 
readily understandable way. 

GIS and digital data systems have 
been in use at the City of Oshawa 
for decades and have facilitated 

the creation of over two hundred 

data spatial layers and many data 
tables and views, enabling staff 

and the public with intuitive 

mapping applications, and serving 
as a key decision-making platform 

for the City. 
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INTRO 

A Geographic Information System (GIS) allows City of Oshawa staff and 
residents to visualize, search, analyze, and interpret data to understand 
relationships, patterns, and trends contained within location-based 
information. GIS has become a primary information management tool for the 
City and local governments worldwide. Oshawa's GIS and Data program is 
being advanced as a Corporate GIS and Data Program. At this time, over two 
hundred accurate and comprehensive data layers have been developed 
representing the location-based information needs of the organization. 

GIS is a collaborative platform that supports the collection, sharing, and 
exchange of location-based information. As such, GIS underpins much of the 
collective organizational effort devoted toward the strat egic priorities 
identified in the City of Oshawa 2020-2023 Strategic Plan goals of Economic 
Prosperity and Financial Stewardship, Accountable Leadership, Social Equity, 
Cultural Vitality, and Environmental Responsibilit y. The City recognized the 
need for the development of a GIS and Data Strategy to guide the City's GIS 
and data efforts over the next five years. The Corporate GIS and Data Strategy 
establishes a game plan to ensure that the GIS and data needs of the City are 
met and sustained. 

More than 90 per cent of local government services and activities (and their 
representative data) have a geographic location (address, asset location, or 
property). Therefore, GIS is the platform that should be used by City staff to 
visualize their data. The usage of GIS technology is now widespread across the 
organizat ion, and it has transformed into a core information technology in the 
City for many departments. This underscores the importance that the GIS and 
Data program should be well planned and well managed. To t hat end, the City 
has developed this Corporat e GIS and Data Strategy t o guide the further 
implementation of GIS technology and to ensure that the continued 
investment in data and GIS service delivery is most effectively managed. 
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WHAT IS GIS? 

A Geographic Information System (GIS) allows a local government to visua lize, query, 
analyze, and interpret data to understand relationships, patterns, and trends conta ined 
within location-based information. GIS is an information platform comprised of data, 
software, and hardware t hat has become a primary information tool for municipalities 
across Canada. 

Some people mistakenly see GIS as just digital maps - the conversion of paper maps 
to a digital form - but GIS is much more than that. GIS allows users to analyze their 
world geographically (spatially). Spatial analysis is how we understand our world -
mapping where things are, how they relat e, what it all means, and what actions to 
take. From the computationa l analysis of geographic patterns to finding optimum 
routes, identifying areas for economic development, site selection, and advanced 
predictive modeling, spatial analysis is at the very heart of geographic information 
system (GIS) technology. 

GIS takes massive amounts of data and puts them into a context that is readi ly 
understandable and actionable. GIS enables residents to quickly and easily understand 
property-related issues, infrastructure work in t heir area, prepare and recover from 
natural disasters, visua lize all of the services in their area, and find the information 
they need that affects their life. 

Oshawa's GIS-ITS team mainta ins corporate GIS and data services such as base-layer 
maintenance, enterprise data management, GIS application hosting, system 
administration, application support, and user training. Geospatial support services 
including customer assistance, mapping, spatial analysis, data integration, application 
development, and project management are provided to the public, City Council, and 
departments. GIS has become a primary data dissemination and decision-making 
platform for City staff. 
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GIS AT THE CITY OF 
OSHAWA 

The GIS and Data program has been in use at the City of Oshawa for decades and is 
now being advanced as a Corporate GIS and Data Program. When GIS was adopted in 
the City, it was a function of the Planning Services Branch of the Development 
Services Department. As GIS grew into more of a corporate asset, it was moved to the 
Informat ion Technology Services Branch (ITS). The primary platform for GIS is Esri's 
ArcGIS Enterprise 10.7.1 with a geodatabase and open data portal. There are 210 GIS 
layers in the Oshawa enterprise geodatabase, many with metadata and some with 
documented standards / methodology. Although data and GIS are thoroughly 
ingrained throughout the corporation and is used by all departments, a GIS and Data 
Strategy had never been undertaken. 

The GIS staff in the ITS Application Support Division (GIS-ITS team) are responsible for 
developing solutions for branches, programming integrations, managing data sharing 
agreements, managing the central datasets, and other supporting data maintenance 
responsibilities. IT manages systems and databases that house a wide variety of data. 
A majority of GIS data is housed in a central database managed by the GIS-ITS team. 
In collaboration with the GIS-ITS team, the Engineering Services Infrastructure 
Planning Group authors a large volume of data layers, tables, and views, and has its 
own area in the GIS database. 

"More than 90 per cent 
of the data maintained 

by local governments 
has a geographic 

component ripe for 
mapping and 

analysis." 
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THE CITY OF OSHAWA USES GIS FOR... 
• 8 Interna l web applications 
• 7 Field collect ion applications 
• 4 Public-facing web appl ications 
• 1 Story Map 
• Open Data Portal - ArcGIS Hub with 10 categories of downloadable data and links to the 

interact ivemappingapplicat ionsand storymaps- Cit of OshawaO en Data arc is.com 

INTEGRATIONS WITH BUSINESS SYSTEMS INCLUDE 
EMBEDDED MAPS USING GIS LAYERS, ACCESS TO 
DATABASES, CONSUMING GIS DATA, AND OTHER 
INTEGRATION POINTS WITH THE FOLLOWING 
SYSTEMS: 

• CriSys CAD and RMS Tablet Command 
• Maximo-Asset Management 
• OLI - Permitting and Inspections 
• PeopleSoft - Financial 
• Skyhawk Connect Anywhere - GPS/AVL 
• TXM- Property Assessment 
• Versat ile - Physical Records Management 

ALL BRANCHES ACROSS THE CITY USE GISIN 
DIFFERENT WAYS, WITH THE MORE 
EXPERIENCED AND KNOWLEDGEABLE USERS 
IN... 

• Engineering Services- Infrastructure Services 
• Faci lit ies ManagementServices- Capital and Technical Services 
• Operations Services - Road Operations 
• PlanningServices- Developmentand Urban Design 
• Recreation and Cu lture Services 
• Strategic and Business Services - Transportation and Parking Services 
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KEY METHODOLOGIES 

Multiple data-gathering techniques and assessment methodologies were used to 

identify the City of Oshawa's current successes and future needs. Key methodologies 

included: 

Six Pillars of Sustainability - Used to evaluate the City of Oshawa in regard to gaps 

and to organize action items. The Pillars of GIS Sustainability are as follows: 

• GIS Governance - How is GIS managed and maintained 

• Data and Databases- Key data elements that feed the GIS 
• Procedures, Workflows, and Integration - How is the GIS being integrated with 

other systems and within the workflows of t he organization 

• GIS Software - The appropriate software for various types of users and 

needs 

• Training, Education, and Knowledge Transfer - Ensuring that GIS is 
understood, and that the organization has pervasive knowledge of the 

power of GIS and how to use it 

Voice of the Customer (Online Questionnaire) - Internal questionnaire to solicit the 

feedback of GIS users in regard to what works, what needs improvements, and unmet 

needs. 

GIS Benchmarking - Analysis of the City of Oshawa's GIS and Data program as 

compared to comparable organizations nationwide. 

Kickoff Meeting and Seminar - Discussion about the what , how, and why of the 

Strategic Plan. 
Key Performance Indicators - Enabling the City of Oshawa with a set of KPl's to 

track success now and in the future based on the Six Pillars ofSustainability. 

Departmental Interviews - On-site interviews with key users to determine an 

optimal move-forward strategy and discussion of possible future uses ofGIS. 

Community Consultation - Painting a clearer picture of the state of t he City's GIS 

initiative today with the help of those who share a vested interest. 
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CITY OF OSHAWA GIS 
SUCCESS STORIES 

What constitutes a successful GIS and data program? This question has been a topic of 
debate for decades. Some people argue that success is a robust database some of which 
are GIS layers. Others contend success is the implementation of software and hardware 
that enables users to view and analyze data (often via a GIS). However, the ult imate 
success of a City-wide GIS and data program is how the GIS and corporate data are 
being used to impact the organization and t he lives ofresidents. 

Quantifying and articulating return on investment is very important for an organization. 
A GIS and data program might have very successfu l projects, but without visibility of 
these successes, the GIS and corporate data might be under-appreciated. Therefore, 
one of the key responsibilities of the technology leaders in an organization is 
documenting successes and giving visibility to these organization-wide. 

One of the recommendat ions of this Corporate GIS and Data Strategy is to document 
successes annually and offer them as a white paper and present to the organization. 
This visibility will ensure that a) staff th inks in terms of success (and documenting them) 
and b) support remains strong throughout the organization because successes are 
understood. 

Additionally, quantification of the success stories is recommended. The return-on
investment (ROI) graphic below identifies categories for consideration when 
documenting ROI. The next few pages document a few of the many successes of the 
City of Oshawa GIS and data program. The success stories were contributed by various 
Oshawa staff and departments. 
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ENTERPRISE DATA 
MANAGEMENT 
SUMMARY 

Maintaining the veracity and reliability of enterprise data requires suitable software, 
knowledgeable staff, a formal data management program, and training for staff in data 
security and management. The City's need fo r a data management program can be met 
through a secure database management system (DBMS), implementation of industry
standard database schemas, ongoing oversight from a data management team, 
implementation, and adherence to data policies/procedures, and training staff in best 
data management practices. The Enterp rise Data Management Plan examines data and 
data management corporate-wide from a programmatic context. Additionally, this 
document focuses on the importance of human resources to manage and shepherd the 
data management program. 

Currently, the City has significant data resources but no holistic data management 
program. The Information Technology Services (ITS) branch provides technica l assistance 
and knowledge support for data and systems that house data. Each branch uses systems 
(i.e., OU, Maximo, etc.) that house and track data. In many cases, branches are creating 

supplementary data repositories in Microsoft Access and/or Microsoft Excel because 
they have no other logical place to house key data elements. There is a high level of 
confidence in the quality and accuracy of much of the City's data and there is a desire 
and interest in gathering and using data for decision-making. 

KEY DATA MANAGEMENT ACTION ITEMS INCLUDE: 

Data Management Maturity 
Choose an industry-standard data governance maturity model and refine to meet the City's 
needs (all data, not just GIS) and assess the City's data governance maturity using the chosen 
model. 

• Define data regulation and implement data management best practices, according to the 
strategies in this plan. 

Building a Data Management Strategy and Program 
Fill the Manager, Data &GIS Solutions position and create and fi ll a Data Architect position. 

• Officialize a data governance strategy and operating model. 
Utilize innovative data analytics tools and easy-to-use software tools to disseminate data and 
include more data contributors. 
Form a data management team and an Open Data Sub-Committee and consider a Data 
Governance Team Steering Committee (DGTSC). 

Data as an Asset (Data Improvement Cycle) 
Develop an SOP that ensures consideration of GIS and data lifecycle management when 
selecting IT systems. 
Include data management life cycle progress and projects in the annual data review and work 
plan. 
Develop a seminar detailing the data management life cycle. 

Data Creation and Augmentation 
Prioritize the data needs and create the data. 
Further define the need and identify the best technology and process to satisfy the need. 
Identify how the data will be governed (data steward and plan to mainta in). 
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Central Data Repository and Data Warehousing Considerations 
• Consider data warehousing as staffing and resources increase. 
• Use data centralization, data maintenance SOPs, GIS, and Bl tools as a first step in 

affording staffaddit ional data insight. 
• Implement data warehousing t hrough actionable business cases and pilot projects. 

Data Visualization Through Business Intelligence (Bl) Tools 
• Assess the best platform for analytical dashboards. 
• Review current Bl needs, and work with branches to prioritize analytica l projects. 
• Initiate a pilot project to assess ArcGIS Insights. 

System Integration and Visualization 
• Complete t he business application and database list with input from business units. 
• Investigate, test, and acquire commercial off-the-shelf applications for data 

transformation and geo-enablement . 
• Configure t he application or scripts to t ransform/ gee-enable each IT system. 

Data Management 
Master Data List 

o Create a user-friendly Master Data List (MDL). 
o Form a sub-committee to review the MDL including staff from ITS and 

other branches. 
Meta data 

o Create, adopt, and enforce a metadata standards, policy and SOP. 
o Extend metadata to key data elements in the various IT systems. 
o Assign data coord inators responsible for creating and maintain ing 

metadata for each dataset. 
• Data Assessment 

o Acquire and install the ArcGIS Data Reviewer extension - Review and 
understand its capabilities, methodologies, and strategies. 

o Perform and record baseline data assessment(s). 
o Maintain data health and integrity through automated processes and 

checks. 
• Educate users on the MDL, meta data, and data quality and solicit feedback. 

Emerging Technology 
• Drone Data Augmentation 

o If feasible with Oshawa Executive Airport air traffic, evaluate various 
aircraft platforms and acquire the UAS equipment, mobile devices, and 
software for processing imagery. 

o Obtain pilot certifications and develop procedures/checkl ists for drone 
pre-flight checks and data capt ure, conversion, and integration. 

o Use drones for remote image capture. 

3D Data 
• Do a pilot with 3D data and technology, consider it s value, and develop use cases. 
• Develop procedures/checklists forthe creation of 3D models. 
• Selectively augment various viewing portals with 3D scenes. 

Establishing a formal data management program is mandatory for the City of Oshawa 
to further reap the benefit of the wealth of data housed in various systems and 
databases. Data normalization, data stewardship, visualizat ion, business intelligence, 
centralization, data optimization, and customer enablement (internal and external) are 
a few of t he benefits of the combined focus of GIS and data. With each improvement 
and advancement, internal and external stakeholders wi ll be better informed with an 
increasing array of accurate data and tools. 
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CEOSPATIAL NEEDS SUMMARY 

An enterprise Geographic Information System (GIS) is an organization-wide location 
intelligence platform that supports collecting, sharing, and exchanging geographic 
information. GIS technology can support many diverse functions, including, but not 
limited to, asset and capita l project plan management, planning and const ruction, public 
safety, park administrat ion, utility infrastructure, and a host of other department-specific 
duties. In addition, GIS is a key enabler of map production and location-based 
information derived from data stored and managed in enterprise geodatabases that 
support the GIS and related systems. These tools can be provided to staff, contractors, 
stakeholders, council members, partner organizat ions, and the general public. 

GIS and data technology facil itate data-driven decision-making, playing a key role in 
st rategic service management and tactical service delivery. GIS is an integral component 
of asset management (AM), computerized maintenance management systems (CMMS), 
work order and workforce management systems (WOM), public safety systems (911, 
RMS), and an array of other information technology (IT) systems used throughout the 
corporat ion. 

Sustaining a successful GIS and data program at Oshawa will require a considerable 
amount of planning and deliberation. A documented assessment of the current state is a 
logical first step. It allows for informed decision-making regard ing the needs of each 
operat ing unit and the organization as a whole. The GIS Needs Assessment Report 
focused primarily on the discovery and documentat ion ofthe various geospatial needs of 
the City. The next section documents the corporate-wide enterprise needs and branch 
needs d iscovered through interviews with staff. 
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ENTERPRISE NEEDS 

When examining the needs of any organization, it is informative to understand whether a 
need is common to all or most users (corporate-wide need) or specific to one department 
or branch. In real ity, most basic needs are common to all users within a typical local 
government organization; that is, most users need to be able to qu ickly visualize data in a 
geospatial context, make decisions from this data visualization, and act based on their 
findings. These tasks could be as simple as answering a question for a customer about 
available services or as complex as finding an optimal site locat ion for a new facility. 
However, the specificity of how these common needs are satisfied and t he complexity of 
the necessary tools to satisfy these needs vary by department, branch, division, and in 
some cases, by specific users. Therefore, the challenge is identifying and providing for 
enterprise-wide needs without becoming too fa r-reaching and general. On the other 
hand, it is equally important not to provide specificit y beyond what can be maintained by 
the centra l GIS team. 

Each department has the following common needs, although t hey may require 
specifica lly targeted configurations. 

• Clarification of the role of the GIS-ITS team and the branches. 
• New, updated, and augmented data layers. 
• Integration and geo-enablement ofexisting IT software systems/databases, including 

Maximo, OLI/CityView, lntelligenz, CriSys, Lagan, and more. 
• Branch and division GIS viewers configured with data, queries, and too ls specific to 

the needs of the users. 
• Geo-centric analytical dashboards. 
• Mobile mappingforfield operations. 
• Easy-to-use applications to include out-of-the-box specific purpose solutions and 

sharing pertinent information through Story Maps. 
• Migration to the latest versions of GIS software that embrace advances in G IS 

technology like inherent 3D capabi lities. 
• Targeted trainingand education. 
• Documentation and presentation of ROI 'Success Stories' . 
• Succession planning. 

• 
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BRANCH CEOSPATIAL 
NEEDS 

INNOVATION AND TRANSFORMATION 
The Innovation and Transformation branch drives change by expanding transformative and innovat ive activit ies and programs, 
partnerships with both the private and public sectors, and collaborat ion with internal teams. This office leads Diversity, Equity and 
Inclusion, SmartCity, and TeachingCity corporate initiatives. A regional map of Health Neighbourhoods is avai lable internally through 
the City's license with Environics Analytics and through the Durham Region ArcGIS Hub. 

Highlights ofInnovation and Transformation needs include: 
Story Maps 

o Cu lture and Heritage Pian 
o Public Art Tours 
o Ind igenous History and Land Acknowledgement 
o Understanding the Historyof the Land 
o Park Accessibility and Publ ic Washrooms 

Dashboards to visualize Strategic Pians and Report Cards of various plans: 
o Age-friendly 
o Accessibility 
o Diversity, Equity, and Inclusion 
o TeachingCity projects (engagement 

of students, etc.) 
o City Council Priorities 

CORPORATE STRATEGIC INITIATIVES 
Corporate Strategic Initiatives (CSI) supports the Chief Administrative Officer (CAO) and the Corporate Leadership Team (CLT) in 
developing and aligning corporate strategy and change management initiatives. 

Highlights of Corporate Strategic Initiatives needs include: 

• Digita I floor map of offices 
ArcGIS Hub 

of City Hall and other 
Health Neighbourhoods ·buildings Early Child Development

• Document sharing site Indicators 

• Meeting Agenda and J GIS Services Region of Ourhem 

..., Regional Municipality ofDurham Council and Committee 
Scheduling solution Summery 

• Corporate Events Th's detaset contains the dua for the 

Early Ch"ld Development indicators undScheduling solution 
in Durham Reg·on's H.alth 

• New Resident and Neighbourhoodsprof"les. 
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OPERATIONS SERVICES 
The Operations Services Branch operates and maintains the City's infrastructu re of roads, sidewalks, parks, trai ls, trees, playgrounds, 
underground assets, and fleet vehicles. This branch offers the following services to the community: 
• Fleet Services 
• Parks Operations 
• Roads Operations 
• Waste and Environmental Programs 

Operation Services uses the following targeted internal web map viewers created by the GIS-ITS team: 
• Cemetery 
• Infrastructure 
• Oshawa Staff Map Build the 
• Road Activities 
• ROPs tools for the 
• Sidewalk Snow Clearing people to do 

their job. 
• Waste Collection 

Highlights ofOperation Services needs include: 
• Spatial database for Operations Services data, especia lly Roads and Parks layers. 
• Direct connection from AGOLto Maximo to create work orders from Sidewalk Inspection result s. 
• Link CAD plans and as-builts to a GIS viewer. 
• Dashboards: 

o Open Work Order Dashboard with data from Maximo 
o Inspections Dashboard with data from Maximo 
o CIP Dashboard would begreat for Planning to disseminate information and solicit feedback. 

• Public Parks map with icons representing status. 
• ArcGIS Desktop or ArcGIS Online and tra ining for the Branch to maintain their data. 

FIRE SERVICES 

Oshawa Fire Services provides fire services, emergency medical services, and emergency management coordination to protect the 
community from fire and other public hazards. Fire Services mission is "to promote and protect the health and well-being of the 
community through adaptable and progressive education, prevention, and emergency services." 

Several layers for Fire Services have been mapped in GIS: 
• Fire Stations 
• Fi re Response Areas 
• Fire Prevention Zones 
• Fire Prevention Inspections 

The CriSys dispatch data has a geographic component associated wit h each record, wh ich can be used to put t he data on the map 
using a geocoding process. Also, an ArcGIS Collector app has been used on iPads to track houses visited for the Alarmed For Life 
program. 

Highlights of Fire Services needs include: 
• Integration with CriSys to extract data for reporting 
• Site Location Analysis for any potential new station 
• Fire Incident Dashboard 
• Story Maps 
• Alarmed for Life Story Map 
• Fire Services Story Map 
• CommunityService Day Story Map, including video clips ofthe stations and bios ofstaff 
• Fire Safety Concerns Story Map for education and prevention 
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RECREATION ANO CULTURE SERVICES 
Recreation and Culture Services is responsible for delivering recreation, leisure, and cultural opportunities that help create a healthy 
and engaged community. Key functions include planning and delivering recreation and culture programs, community events, 
promotion and operation ofrecreation facilities and community centers, and delivery of leisure services and programs. 

Recreation and Culture Services worked with the GIS-ITS team to produce a Cult ural Map layer and Oshawa's Cultural Map publ ic 
web application. 

Highlights ofRecreation and Culture Services needs include: 
Research adding a Recreation and Culture programs, activit ies, and events map to the lntelligenz active Oshawa registration 
system. 
Recreation and Culture Programs Viewer and Dashboard 
Recreation User Analysis 
Story Maps 

o Oshawa Museum Story Map 
o Special Event Story Map 

and Calendar 
o Murals TourStory Map 
o Culture Plan Story Map 

STRATEGIC AND BUSINESS 
SERVICES 
The Strategic and Business Services 
Branch of the Community Services 
Department oversees assistance to 
Community Services branches. 

Four technicians on the Traffic Street 
Light and Parking staff are using ArcMap 
for lookup, data creation, and making 
maps. Also, ArcGIS Col lector is used once 
a year for Street Light night inspections. 
Several GIS layers have been created 

related to Traffic Street Light and Parking: 
• Traffic Bylaw 
• 
• Traffic Counts-
• On-street Parking- pay-by-plate information 
• Crossing Guard Locations 

• Data Gaps 
o New Subdivisions 
o Parking Meters, Lots, Spaces 

o Traffic Control Signal Locations 
o Capital Projects layer enhancement 

• Capital Project Dashboard 
• Animal Shelters and Adoption Events Story Map 

toshawa's Cultural Map.: ■ aw-11eUs1 0 AooU1 X Fu1u1en1 

Southmead P r~ . 
; Jubilee Pavilion 

MOftll'IIO 

Street Lighting- poles, streetlights, pole attachments, underground wi ring 
a list was provided to Infrastructure to add to GIS 

Highlights of Strategic and Business Services needs include: 

0. 

Aru, Cullun &Herug,e 

Ci ~~°""" 
ra g euiu..Buslneses 

rJ U C..Ut1F~&.....,._ 

rJ t., F1111ta& E\OIIU 

G 8 H«taot~&~ 
OI Q ,.,_M 

13 CORPORATE GIS AND DATA STRATEGY I CITY OF OSHAWA, ONTARIO 



CORPORATE COMMUNICATIONS 
Corporate Communications leads the City's efforts to promote a positive image of the city and strengthen community engagement and 
communications. In addition, Corporate Communications develop and implement communication and education programs that 
promote City programs and services. 

Corporate Communications staff use the Find your Councillors and Ward GIS app monthly to find where a property or event is located 
and to view simple maps for their needs; however, the functionality is not intuit ive or easy to use . 

Highlights ofCorporate Communications needs include: 
• Geo-enable Community Engagement Projects from the Connect Oshawa platform 
• Map and Application Templates for Visual Identity and Accessibility standards 
• GIS Solutions 
• My Government Services web application 
• Story Maps: 

o Parks Redevelopment Plan, Park Master Plans 

CITY CLERK SERVICES 
The City Clerk Services branch strives to ensure accountability, transparency, and engagement by administering legislative processes, 
maintaining and managing public records, and conducting elections. This office performs customer service through Service Oshawa, 
which is a centralized multi-channel front-line service delivery provider responding to requests for information and service from 
various modes of contact. Although City Clerk's Office staff does not use GIS now, staff would benefit from access to several GIS data 
layers. 

HighlightsofCity Clerk Services needs include: 
• More self-service Open Data avai lable to the public 
• Electronic Records Management System linked to GIS 
• Customer Service Dashboard 

FACILITIES MANAGEMENTSERVICES 
The Facilities Management Services branch is responsible for the maintenance of City facil ities, including inspections, condition 
assessments, maintaining and upgrading ofCity facilities, and construction of new City facilities. GIS is used by Facilit ies Management 
Services in the initial stages of a project, such as a park redevelopment. Staff uses the general internal GIS viewer, Oshawa Staff Web 
Map. 

Highlights ofFacilities Management 
Services needs include: 
• Data Gaps 

o City-Owned Buildings 
o Grading Information -

LiDAR 
o Soil Conditions, especially 

contaminated soils and 

former landfil l areas 

o Bore Hole Site Locations 

o Light Standards 

o Facilities from VFA 

• Recurring Renewal Tracking web 

application 
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MUNICIPAL LAW ENFORCEMENT AND LICENSING SERVICES 
The Municipal Law Enforcement and Licensing Services (MLELS) Branch is responsible for investigating by-law complaints, enforcing by-law 
regu lations and standards, achieving resolutions to by-law infractions, inspecting property-related applications, issuing business, lot tery, 
and pet licenses, and educating the public on relevant standards. 

Both the MLE and Licensing divisions use GIS. An ArcGIS web app displays Service Oshawa calls, property boundaries, by-law layers, road 
occupancy permits, and zoning. The MLE officers carry laptops in the field to look up aeria l photos and measurementtools. 

Highlights ofMLELS needs include: 
• Business License locations with the type of business 
• MLE and Licensing specialized web apps 
• Parking Tickets Dashboard 

ENGINEERING SERVICES 
The Engineering Services (ES) branch manages the City's municipal infrastructure for Transportation & Water Resources, overseeing assets 
such as bridges, roads, sewers, and environmental features such as stormwater ponds and creek bank protection . Engineering Services is a 
large GIS-user branch at the City. The Infrastructure Planning group is comprised of five GIS-knowledgeable staff, and the Development & 
Technical Services Division has two CAD-knowledgeable staff. The Infrastructure Planning group is responsible for Engineering data 
architecture and management. 

Highlights of Engineering Services needs include: 
• Improved workflows and documentation 
• Refine Maximo work order interoperabilitywith GIS 
• Access to Esri Network Ana lyst extension 
• Engineering Capital Projects Story Map 
• Tablets/Smartphones for field collection 

PLANNING SERVICES 

Planning Services is responsible for all land use, policy, development activit ies, and heritage matters for the City. Planning Services handles 
the following major functions that are divided into the Development and Urban Design and Policy Divisions. Planning Services has one GIS 
Technologist on staff who supports Development Services and other departments. This position uses ArcGIS, ArcMap, Spatial Analyst, and 
Adobe design to perform software spatial data analysis and create, design, and maintain cartographic maps, customized data sets, and 
visual presentations for the City using the available GIS databases and external resources. Other Planning staff use the Infrastructure, 
Cemetery, and Base Map web apps. 

Highlights ofPlanning Services needs 
include: 
• LiDAR data layers and 3D model for 

flythroughs 
• Data Gaps: 

o Variances 
o Grant Projects 

• ArcGIS Pro, with training for Planners 
• Planning Services specialized web app 
• Land Use Public Feedback web app 
• Story Maps: . 

o Heritage Property Tour Story 
=~~ .l

Map ,. \ ~ 

o Official Plan Story Map i \ 1 

o Columbus Area Plan Story 
Map 

• ExploreArcGIS Urban 
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FINANCE SERVICES 
Finance Services is responsible for the preparation of strategic 
financial plans and annual operating budget, capital 
forecasting, financial t ransactions and reporting, accounting, 
property tax billing and collection, purchasing, and 
procurement. 

The staff has access to the Oshawa Staff Map and there are 
about 10 potential GIS users, encompassing a diverse group of 
asset managers and other managers for general interest and 
dashboards. 

Highlights ofFinance Services needs include: 
• Tax layers derived from MPAC 
• Data Gaps: 

o Budget -Approved Capital Projects 
o Grant Sites 
o Downtown Development District 
o City Vendors in Oshawa or Durham 

• Infrastructure and Tangible capital Asset Inventory Ontario 
Regulation 58817 Asset Management Plan maps and apps 

• Capit al Projects public web app 

ECONOMIC DEVELOPMENT SERVICES 
The Economic Development Services branch provides 
information and services to help businesses grow and prosper 
in the City of Oshawa. 

The Economic Development Business & Investment web page 
contains a plethora of information and links to resources for 
entrepreneurs. The Oshawa Tour of Growth and Development 
available on that page is a Story Map format for developers 
and site selectors to track Oshawa's growth and invest igate 
Oshawa's newest projects. 

Highlights ofEconomic DevelopmentServices needs include: 
• Communit y-Related Data through Envi ronics Analytics 
• Data Gaps: 

o 30 Buildings 
o Business Licenses 
o Business Parks 
o Culture and Tourism Assets 
o Grant Locations- available and current grants, 

businesses eligible for improvement grants 
o Properties fo r Sale 
o Sa les History 
o StatsCanada data layers 
o Vacant Employment Lands 

• Drone Imagery and 30 Mapping 
• Available Sites Story Map 
• Vacant Employment Lands web app 

BUILDING SERVICES 
The Building Services branch authorizes all building construction 
and demolition in the city. The branch provides services to 
residential, commercial, industrial, and institutional building sector 
customers. 

The Zoning Review Examiners use the GIS Infrastructure map daily. 
Administrative staff use GIS for checking Zoning and assigning 
properties. The Plans Examiners use GIS for zoning checks and 
Central Lake Ontario Conservation (CLOCA) land checks. The 
Build ing Services branch also uses CityView Community 
Development and Municipal Land Management Software for 
permitting, inspections, and plan review. 

Highlights ofBuilding Services needs include: 
• 30 data above and underground - use cases for above ground 

include build ing heights for airport safet y and fly-through for 
potential developers. Specifications for underground 30 data 
need to be determined as to the purpose, accuracy, and 
frequency of updates. 

• Data Gaps 
o Inspection Zones 
o Airport Zone 
o Easements - Teranet may be working on a provision for 

easements to be available the same as parcel data 
• CityView interoperability 
• Permit and Inspections Dashboard for CBO 
• Permit and Inspections specia lized app 
• 30 Viewer and analysis tools 
• Vehicle AVL/GPS solutions 

' GIS, in its digital 
manifestation of 

geography,goesbeyond 
just the science. It provides 

us a framework and a 
process for applying 

geography. 

-Jack Dangermond, Esri 
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voe SURVEY 
Internal Voice of the Customer Survey 

The City of Oshawa has realized success with its enterprise Geographic Informat ion 
System (GIS) program. A solid foundation exists for Oshawa to expand GIS further 
throughout the corporation. 

A variety of departments use GIS technology for a diverse set of needs. The customers 
should have a venue and a mechanism to share their needs, concerns, and opinions about 
the technology and program. Many GIS implementat ions do not reach full adoption and 
some even fail altogether because t he customer's voice is not heard. Therefore, the City 
of Oshawa's GIS customers should have opportunities to make their voices heard. 

The Voice of the Customer {VOC) is a method used in business and information 
technology fields to describe the in-<lepth process of capturing a customer's expectations, 
preferences, and aversions. It is a market research tool to help identify needs and 
satisfaction so that priorit ies can be set to satisfy those needs. 

As one of the first tasks of t he Corporate GIS and Data Strategy engagement, an online 
questionnaire was administered to Oshawa staff. This quest ionnaire focused on key GIS 
sustainability topics. In addition, a data-focused questionnaire was administered 
separately and is included in the separate Enterprise Data Management Plan report. The 
purpose of this quest ionnaire was to help assess the current state of GIS and determine 
the next steps in creating a successfu l GIS strategy for the City of Oshawa. Anonymous 
ratings and comments were gathered on users' GIS needs, constra ints, and opportunities. 
Components of the questionnaire covered the following topics: 

• Decision Making and Management 
• Tra ining, Education, and Knowledge Transfer 
• GIS Software 
• Digital Data and Databases 
• Procedures, Workflow, and Integration 
• Infrastructu re and Arch itecture 

Anonymous ratings and comments were gathered on GIS needs, constraints, and 
opportunities focused on key GIS sustainabil ity topics. There were 40 responses internally 
from 13 departments/divisions. Some of the key result s are captured on the following 
pages. A separate document has been provided of the fu ll Voice of t he Customer results . 

• 
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COMMUNITY CONSULTATION 
Municipal governments have recognized the importance of connecting with constituents and fostering a sense of trust 
w ithin local communities. Many jurisdictions are increasing constituent engagement through digital communication 
channels. 

Public consultation, public comment, or si mple requests for ideas from residents, businesses, or other interested parties 
is a strategy aimed at soliciting feedback from key local stakeholders on matters affecting the community. The goal of 
public consultation is to introduce open and transparent government to improve decision-making on large-scale and 
important projects. Public involvement is particularly important when it comes to shaping policy and decisions made by 
local governments. The City of Oshawa is leveraging tools and technologies to best serve constituents, st rengthen its 
communities, and expand civic participation. 

The City of Oshawa's Corporate GIS and Data Strategy employed a community engagement strat egy that broadened 
public participation in accessing, creating, and usinggeospatial data by soliciting feedback from constituents. 

The City of Oshawa invited communit y members to share feedback on the Corporate GIS and Data Strategy project 
through the City's Connect Oshawa engagement platform (Corporate GIS & Data St rategy Development I Connect 
Oshawa). An online survey was open for 30 days, from May 25, 2022, to June 24, 2022. In addit ion, social media messages 
encouraged participation in the survey. 

100% were members of the general public 

Do not Do not currently use GIS, 
currently usespatial technology, and 
data availab le location in telligence 
from t he City.tools offered by the Cit y. 

PRIORITIES FOR DATA, GIS, SPATIAL TECHNOLOGY, AND 
LOCATION INTELLIGENCETop3 

1) Public Safety and Law Enforcement 2) Economic Development 3) Public Administ ration 
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BENCHMARKINGAND KEY 
PERFORMANCE INDICATORS 
(KPl'S) 

Organizations that do not have a destination in mind may fall into the trap of having a 
GIS and data program that is less than effective. One of the reasons that many 
initiatives fail to reach full potent ial is the absence of met rics and goals. The 
relationship between metrics and goals is a cyclical one - without metrics, there is no 
basis for setting goals and gauging progress; without goals, there are no outcomes to 
measure based on metrics. The GIS and Data program at the City of Oshawa is already 
quite successful; however, the ongoing success of GIS at the City should rely on 
effective metrics and achievable goals to evaluate progress and refine objectives. 
Committingto setting goals and tracking metrics will help the City: 
• Define success 
• Prioritize objectives 
• Devise a path forward 
• Stay on the desired course 

GIS BENCHMARKING 
It is important for Oshawa to establish a baseline from which to gauge the success and 
progress of the enterprise-wide GIS effort. Without metrics, o rganizational GIS and 
Data programs often drift over time without focus and clarity. These organizations 
know that GIS has benefits and that they should be using GIS but are not t racking its 
success. Therefore, organizations must establish metrics and begin to benchmark 
performance and progress against these metrics. GIS Benchmarking is a structured 
methodology that uses the identified gaps in an organization to compare actual 
existing performance with a potentia l or desi red future performance. 

GIS Benchmarking focuses on establishing key metrics and performance indicators 
(KPls). This information should be tracked annually to ident ify progress and areas that 
need further attention. KPls allow a GIS and Data program to: 
• Define what success looks like; 
• Focus everyone on goals; 
• Measure- what gets measured gets done; 
• Encourage accountability; 
• Provide an opportunity for small and large victories; 
• Provide a baseline for detai led annual goals; 
• Measure success and progress. 

• 

\. 
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METHODOLOGY 
The Benchmarking Analysis (BA) is a subjective evaluation of the existing GIS conditions 
of the City. It is a checklist of tasks that conventional wisdom and industry knowledge 
identify as prudent and essential t o the success of enterprise GIS. The six categories of 
the BA are collectively referred to as the 'Six Pillars of GIS Sustainability,' and each 
component can then be used as a Best Business Practice (BBP) gauging mechanism for 
a successful strategic, enterprise, scalable, resilient, and enduring GIS. Each of the six 
pillars has a sequence of questions that are graded on a 1 to 10 scale - 1 being poor 
and needs significant improvement and 10 being BBP or excellent. Each component is 
weighted equally, although the importance of any given component varies with 
organizations. 

This initial assessment was created by GTG's team of BBP experts based on the 
feedback of the online questionnaire and stakeholder interviews. This allows for a 
grade to be assigned for each item. These results are then refined during the planning 
process based on departmental and organizational feedback and empirical evidence 
(example: Detailed analysis of data layers). This results in an accurate and objective 
comprehensive picture of the organization's current status and opportunities for 
continued advancement. A byproduct of the BA is a series of Key Performance 
Indicators (KPls). These KPls should be used as a systematic way of monitoring progress 
over time. 

THE SIX PILLARS 
The following sections discuss the City's existing conditions as it relates to "Six Pil lars of 
GIS Sustainability". These pillars are the major areas that must be planned and working 
well to have an effective GIS and Data program. The pi llars are: 
1. Governance 
2. Data and Databases 
3. Procedures, Workflow, and Integration 
4. GIS Software 
5. IT Infrastructure 
6. Training, Education and Knowledge Transfer 

These following pages give an overview of key elements of the KPls. A fu ll document on 
Benchmarking and KPls was provided separately. 

• 
• 
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GOVERNANCE KPI 

Arguably, good Governance is the most important factor of a successful GIS and Data 
program. Without good Governance, a GIS and Data program wil l flounder at best and 
fai l at worst. After a full benchmarking analysis was completed, the average score for 
Governance was calculated to be 43%. The GIS and Data program is doing well or 
following best practices in several ways relating to Governance; however, there are 
still areas that need significant improvement. 

The City of Oshawa's GIS governance model is centra lized with some decentralized 
characteristics. The core system and staff are situat ed in the Information Technology 
Services (ITS) Branch, and t here are GIS users of various levels in multiple branches. 
The central GIS team is under the ITS Application Support Division (GIS-ITS team). 
Most departments have GIS users that support their department and act as a liaison 
with the GIS-ITS team. This model is indicative of a maturing and successful GIS and 
data progra m. 

Most of the Governance KPls receiving low scores revolve around either planning or 
vision of the GIS. This strategic plan and subsequent updates to this plan are 
important. This plan assists in establ ishing vision, goals, and objectives and al igning the 
goals with Corporate goals. Also, th is strategic plan lays the foundations for a formal 
work plan for data and GIS. Many of the deficiencies today can be easily overcome and 
rectified by fol lowing the recommendations in th is plan. 

Governance 

0 20 40 60 80 

GIS and Data Strategic Plan 

Annualy Update the GIS and Data Strategic Plan 

Develop a GIS and Data Program Vision, Goals, and Objectives 

Develop Key Performance Indicators (KPI) for the GIS and Data... 

Formalized Governance Model 

Job Classifications 

Coordinated GIS Enterprise Management 

GIS Executive Steering Committee 

GIS User Group 

Regionalization of GIS 

GIS Policies and Mandates 

User Sensitivity 

GIS Authority and Clear Lines of Responsibility 

A GIS Budget or Funding Model 

GIS Work Plan 

Alignment of GIS with Organization's Vision, Goals, and... 

Service Level Agreement (SLA) 
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DATA KPI 

Data is a critical and expensive component of a GIS and Data program. Organizations 
spend millions of dollars creating and maintaining data (spatial and non-spatial). One of 
the most powerful aspects of GIS is that it has the potential to become the primary tool 
for viewing data within an organization. Most data maintained by a local government 
has a geographic component (e.g., address, property id). Visualizing the data spatially 
empowers staff to analyze and manage data in new ways. GIS should be used to 'geo
enable' the wealth of data that resides in the various IT systems maintained by the 
organization. 

The overall score of 65% is indicative of good data management. One of the strengths of 
the Oshawa GIS and Data program is the GIS data and the number of key data sets t hat 
exist and are maintained. Opportunities exist to further leverage the GIS data. One part 
of this overall study is to make detailed data recommendations. 

Without accurate and reliable data no ent erprise-wide GIS and Data program can be a 
success. The Oshawa GIS Enterprise Database is a mature GIS database with over 200 
layers. However, there have not been concerted efforts to date to evaluat e the data 
accuracy or completeness. The core GIS team should use various tools such as the Esri 
Data Reviewer to analyze the veracity of the critical GIS layers (at a minimum) and fix 
any issues. Also, Metadata should be entered for layers in the Infrastructure, Statistics, 
and Regiona l datasets, to improve understanding of the data sources and accuracy. 

Data and Databases 

0 20 40 60 80 

Digital Data Assessment and Review 

Enterprise Data List 

Metadata 

Crit ical Data Layers: Parcels 

Critical Data Layers: Address Points 

Crit ical Data Layers: Street Centerlines 

Crit ical Data Layers: Aerial Photography 

Depart mental Specific Layers 

Enterprise, Modern Database Design 

Data Creation and Submittal Standards 

Cent ral Data Repository 

Assigned Custodianship and Data Stewards 

Open Data (ArcGIS Hub) 

Open Data Community Policy 

Digital Data Management and Life Cycle Practices 
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"Software apps 

make data 

accessible 

immediately. 11 

PROCEDURES, WORKFLOW, & 
INTEGRATION KPI 

One of the key components of any successful GIS is how well it integrates with other 
systems and how it improves the overall workflow of the organization. GIS 
implementations often fail because t he GIS is seen as a stand-alone mapping 
technology. However, in rea lity, it is a primary integrative tool t hat should serve as an 
organization's portal to all its data. After a full benchmarking analysis was completed, 
t he average score for Procedures, Workflow, and Integration was 64% indicat ing that 
Integrat ion is a strength of t he Oshawa GIS and should continue to be a major focus. 
By formally assessing and implementing the associated GIS recommendations for 
process and workflow improvements in this plan, the City wi ll promote 
standardizat ion, uniformit y, sustainability, and scalability of GIS support for the 
enterprise. 

The sustainability of GIS, no matter how successful, requires good documentat ion. 
The creation and maintenance of standard operating procedures should be an area of 
focus for the GIS team. The GIS team should review their workflow, integration, and 
documentation efforts annually. 

• 

Procedures, Workflow, 

and Integration 
0 20 40 60 

Enterprise Integration and Interoperabil it y 

Parcels and Property Assessment Int egrat ion 

Asset Management and Work Order Software 

ERP Software (Permit s, Code Enforcement, & Inspections) 

Public Safety Solutions 

Document Management Software 

Identify Opportunities and Gaps 

Departmental Access to Crit ical Data Layers 

GIS Standard Operating Procedures (SOP) 

GIS Technical Support (Ticketing/ Help Desk) 

Departmental Use ofGIS 
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01S SOFTWARE KPI 

Software is often the cu lmination of GIS success. The end-user should have access to 
tools that allow them to serve their customers better and get their job done more 
effectively. The GIS model in North America has migrated from data creation to data 
consumption. There are a plethora of tools for targeted needs that have been 
introduced over the past few years. Most local government organizations need to 
restructure their GIS effortsto better harness and support these new software tools. 

The benchmarking analysis found the average score for GIS Software was 71%, 
indicating that the Oshawa GIS-ITS team has done a fantastic job of implementing end
user tools. They are leveraging the appropriate tools for the appropriate users. The City 
should focus on two areas of growth over the next few years - analytics and 
dashboarding. There are innumerable ways to provide the staff and publ ic with 
visualization of data in a geographic context. 

• 

GIS Software 

0 20 40 60 80 

Optimal Licensing 

Level of COTS Versus Custom Code (Code Debt) 

Access t o Software 

Internal Dat a Browser 

Public Facing Solutions 

Specialized Software Extensions 

Mobile GIS Solutions 

Geospatial Analytics and Dashboarding 
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INFRASTRUCTURE KPI 

Arguably the least glamorous component of an enterprise GIS is the infrastructure 
necessary to keep it running. The last two let ters of GIS represent Information 
Systems. This is indicative of the technology's overa ll reliance on t raditional 
information technology components (databases, networks, servers, data storage, etc.). 
Overa ll, Oshawa's ITS Branch has done a good job of ensuring that t he infrastructure 
of the Cit y meets the business needs as they relate to GIS and data. The GIS-ITS team 
works closely with the Information Systems teams to identify optimal configurations 
for GIS-related infrastructure. 

After a fu ll benchmarking analysis was completed, t he average score fo r Infrastructure 
was 71%, indicating that the GIS infrastructure is well provisioned, resulting in good 
end-user connectivit y. Growth opportunities are similar to previous pillars in regard to 
documenting and planning. Additionally, a GIS Mobile Action Plan should be put in 
place documenting the Corporation's game-plan, standards, and recommendations for 
mobile technology. GIS mobilit y wil l become much more prevalent and needs to be 
guided by best practices and standards. 

• 

• 
IT Infrastructure e-
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Strategic Technology Plan 

GIS Architectural Design 

IT Infrastructure 
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Data Storage 

GIS Mobile Action Plan 

GIS Security Policy 
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TRAINING, EDUCATION, AND 
KNOWLEDGE TRANSFER KPI 

Training, Education, and Knowledge Transfer are one of the most important 
components of a successful enterprise-wide GIS effort . However, it is the one pillar of 
GIS success that is most often overlooked or underdeveloped. Many excellent GIS 
implementations languish because t he power of GIS is not understood. Some 
o rganizations mistakenly believe that software t raining is enough. However, education 
and understanding of what GIS can do for the end-user are equally (if not more) 
important. 

Oshawa's GIS is very successful. However, one of the biggest growth areas necessary 
t o sustain that success is documented in this set of Key Performance Indicators. The 
benchmark score for Training, Education, and Knowledge Transfer is 38%. The GIS 
team should create a comprehensive training and education plan that is updated each 
year. Internal t raining and education workshops should be offered throughout the 
year and should be focused on how GIS can help the end-users. Engaging end-users in 
th is process through the GIS Solutions Working Group is important. Educating each 
department about how GIS can benefit their process is a must . 

Training, Education, and 

Knowledge Transfer 
0 20 40 60 80 100 

Develop a Formal On-going GIS Training Plan 

Multi-tiered GIS Software Training 

Mobile Software Training 

Departmental-Specific Education 

ROI Workshops 

Knowledge Transfer Techniques 

Conference At tendance 

Online Seminars and Workshops 

Informal Training Sessions 

GISSuccession Planning 

GIS Community Consultation and Engagement 
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DEVELOP GIS AND DATA STANDARD 
OPERATING PROCEDURES AND POLICIES 

One of the findings of the assessment was that some ITS and branch GIS processes and workflows have not been 
documented. A full set of GIS Standard Operating Procedures (SOPs) documents the organization's GIS and Data 
program policies, procedures, processes, methodologies, and system administration and architecture. SOPs allow the 
organization to be sustainable and resilient to change. These standards are the guiding principles that bring stability 
and confidence to the program. SOPs need to be created and enforced to govern all GIS and Data current procedures 
and processes, and new SOPs should be documented as developments occur. 

Creating SOPs to creating SOPs and policies is the first step in the GIS and Data Strategy and will fo rm t he foundation 
for efforts going forward. The project will document the following internal GIS policies and standard operating 
procedures using the City's existing policy template for documents. 

1. Data Ownership Policy - Document data ownership, access, and sharing policies. 

2. Data Creation Processes and Standards - Standardizing guidelines for how t he organization' s data are collected, 
cata loged, and turned into information products. 

3. Application Development Procedures - Develop GIS application selection, configuration, and deployment 
procedures. 

4. Visual Identity Templates and Accessibility Standards - Develop Visual Identity Templates and Accessibility 
Standards for GIS maps, story maps, and apps that follow the Visual Identity Manual and Accessibilit y standards. 

5. Analytical Dashboards SOP - Develop an Analytical Dashboards SOP to guide decision-making for assessing the 
best platform for analytica l dashboards. 

6. ArcGIS Desktop Use SOP - Encompassing both ArcGIS Desktop products, ArcMap and ArcGIS Pro, to direct and 
manage the activities of branch users, such as who should use it, for what uses, installation, tra ining needs, 
annual evaluation . 

7. ArcGIS Hub SOP - Implement an ArcGIS Hub SOP that outlines a decision-making process to assist wit h selecting 
the best data and apps to meet corporate and branch needs. 

-6-
... -

0 n 
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SUMMARY OF THE 
IMPLEMENTATION 
ROADMAP 

The work compi led during Phases I and II of the strategic planning effort identified 
numerous needs, goals, projects, and action items. The next step of this project is to 
prioritize the implementation of the identified needs. This GIS and Digital Data 
Strategic Action Plan should be used to guide d irection, development, investment, 
and decision-making. Additionally, this framework should be used as input to an 
annual tactical work plan that concentrates on actionable projects and tasks. 

Timeline and Schedule 
The tables below lay out a t imeline and schedule for each objective. A high-priority 
ranking does not necessarily mean that it should be done in year one. Some projects 
have been spread out throughout the years to accommodate staff time while 
considering priority. 

Each objective is divided into descriptive columns as follows: 

• Task - a descriptive title of the item 
• Branch/Division-the branch or division that was identified to need the item 
• Priority - Color ramp with green as the highest priority moving to red as the 

lowest priority 
• Year 1 - s Implementation Timeline - these are scheduled based on the scoring 

and the collective knowledge of workload and what can/should be accomplished 
annually. Thetimeline is color-coded as follows: 

Quarterly heie\i@ii@ On-going As-neededJ•le§hee§ 
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GOVERNANCE TASKS 

An organization's governance of GIS and data is a critical indicator of its long-term success. ITS will be the 
primary driver of GIS and data governance. However, in most cases, the data custodians are the branch end
users. Both the Enterprise Data Management Plan and System Design reports contain extensive material on the 
need for human resources to carry out this plan. It is not an exaggeration to state that the Cit y Council Strategic 
Goals cannot be fully realized without many of the data elements and tools identified throughout this plan. 
Without human resources, the necessary systems, data, and applications cannot be sustained and expanded 
upon. Many organizations use a combination of new staff and contractors to ful fill t hese needs. Regardless, it is 
wise to have funds for specia lized expertisevia contractors. 

City of Oshawa Action Item Summary and Priority Table - Governance 

Goals/Objectives: Timeline & Schedule Priority Year 1 Year2 Year 3 Year4 Years 

Conduct an Annual City Council Strategic Goals Alignment Study Annually 
Form a GIS and Data Management Team 
Update the Corporate GIS and Data Strategy Annually 35 Annually 
Formalize the Governance Model 34 
Information Technology Governance Committee (ITGC) 31 On-going 
Develop Service Level ~reements with Branches 28 
Prepare an annual Project ROI Compendium 27 
Hold User Group Meetings 20 
Add GIS/Data Technician and Data Architect positions to DGS 18 
Add GIS Technician or contractor to the Operations Services 18 
Add GIS Specialist or contractor to Park Operations 18 
Add GIS Analyst or GIS Technician position to Engineering 18 
Include City Clerk Corporate Records staff in public data 16 On-going 

• 

DATA AND DATABASES TASKS 

Data is arguably the most important foundation of GIS and data sustainability, as it is widely understood that 
poor data quality yields uninformed decision-making. These tasks ensure that an organ ization is keeping data 
in good health. Data needs were ident ified in every phase of this report . The Needs Assessment, Enterprise 
Data Management Plan, and System Design reports detailed numerous dat a and data custodian needs/tasks. 

City of Oshawa Action Item Summary and Priority Table - Data and Databases 

Goals/ Objectives: Timeline & Schedule Priority 

Create or Augment Data as identified In the Needs Assessment 32 
Conduct Annual Digital Data Assessment 24 
Evaluate Data Security Practices 24 
Assign Data Custodians and Promote Branch Data Stewardship 23 
Develop Centralized Data Storage Standard Operating Procedures 21 

Adopt Database Design Standards 21 
Update Metadata 21 

Document Data Creation Processes and Standards 18 

Monitor usage and enhance and update data published on the 
15

Open Data site 
Enhance the Business lication and Database List 14 

Year 1 

On-going 

As-needed 

As-needed 
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PROCEDURES, WORKFLOW, AND 
INTEGRATION TASKS 

One of the most critical elements of the Procedures, Workflow, and Integration grouping is the integrat ion 
component. Data from existing business systems can and should be exploited for use in other systems (such as Bl 
and GIS). In local government, integration and interoperability with GIS are critical so that data from other 
business systems, such as Asset Management, Work Order, Computerized Maintenance Management, Enterprise 
Resource Planning, Automatic Identification System, Document Management, and Public Safety solutions, are all 
accessible from within a GIS interface. Additiona lly, in some cases, GIS is a data source that serves to populate data 
within these business systems. Other important tasks involve the sustainability of the programs through the 
creation and administration ofSOPs. 

City of Oshawa Action Items Summary and Priority Table - Procedures, WorkHow & Integration 

Goals/Objectives: Timeline & Schedule Priority Year 1 Year 2 Year 3 Year 4 Year 5 

Expand business system lntegratlon as ldent,fled In the Needs 
Corporate-wide GIS and Daia Project Management 18 

Develop Visual lden111y and Accesslblhry Standards and Template 18 

Secure sensltJve data during integration and lnteroperablllry 18 As-nttded 
Adopt CAD Standards 15 
Develo Standard O ratln Procedures (SOPsl 15 -
SOFTWARE TASKS 

GIS and data management software encompass the tools available to end-users by an organizat ion as well as the 
platform on which they run. This strategy analyzed licensing, levels of GIS customization, how accessible the 
software products are, intranet and internet solutions, dashboards, story maps, mobile GIS applications, and any 
software extensions or add-ons in use. The below set of tasks is voluminous. The GIS and Data Management 
Team would need at least one full-time resource to implement and manage the breadth of applications. 
Additionally, branches should be enabled to contribute to the content and some configurations under the 
guidance of the GIS and Data Management Team, especially on public-facing Story Maps. Also, branches that 
have a high level of expertise may desire to manage their branch-level instances of dashboardsand/or viewers. 

City of Oshawa Action Item Summary and Priority Table - Software 

Goals/ Objectives: Timeline & Schedule Priority Year 1 Year 2 Year 3 Year4 Year S 

Develo p and implement GIS Software Solutions as identified in 
the Needs Assessment 
ArcGIS Enterprise: Consider the d eployment of a n additional 

29
ArcGIS Server to com pensate for growth 
ArcGIS Enterprise: Assess GIS needs for ArcGIS Server roles 26 
ArcGIS Enterprise: Install and configure ArcGIS Monitor to track 

26
service, database, a nd syste m performance 
Evaluate License needs and determine license fund ing structure 26 
Assess Analytical Dashboard options 26 -
Evaluate AGOL credit, user level, and user count needs 23 
Implement an ArcGIS Hub SOP 17 
Draft an ArcGIS Desktop Upgrade Plan 16 -
Develo p an ArcGIS Desktop Use SOP 16 
Monito r feedback a nd u pgrade to continuously meet user needs 16 
Develo p an Analytical Dashboards SOP 13 -
Review the new and emerging GIS software solutions 11 

31 CORPORATE GISAND DATA STRATEGY I CITY OF OSHAWA, ONTARIO 



Goals/Objectives:Timeline & Schedule Priority Year 1 Year 2 Year4 Year 5 

Develop Mobile GIS Procurement andUse Standards and Mobile 
Action Plan 

32 

Provide specific GIS training to the ITSstaff who support the GIS
ITS team 

28 

Conduct an annualuser survey containing hardware and 
application speed and performancefeedback 

26 Annually 

Assess the infrastructure and GIS System Architecture Design 25 Annually 

IT INFRASTRUCTURE TASKS 

This report examined IT infrastructure only as it applies to the narrower lens of a GIS and Data Management Program. The IT 
Infrastructure that an organization maintains is another key piece to sustaining GIS and data success. 

City of Oshawa Action Items Summary and Priority Table -Infrastructure 

TRAINING, EDUCATION, AND KNOWLEDGE 
TRANSFER TASKS 

Training, Education, and Knowledge Transfer embody the 'sustainability' aspect of implementation. One of the largest threats 
to long-term GIS and data management success is the loss of funding due to a lack of understanding of the benefits of the 
technology. Another threat is the loss of institutional knowledge upon the departure of key staff. Therefore, it is incredibly 
important for o rganizat ions to make a concerted effort to analyze the Return on Investment {ROI} of GIS technology and 
promote the success to organizational leaders. Additionally, providing training to staff on the use of technology tools, creating 
succession plans for various staffing levels, and implementing knowledge t ransfer t echniques and formal education plans are 
crucial to GIS becoming intertwined with all the organization' s activities. 

Execute and administer thetraining plan classes/sessions 
Develop a formal GIS Training Plc1n and update annually 
Develop a Succession Plan Including training anddocumentation 24 
Promote data and GIS successes 23 
Plan andconduct Informal educational sessions 21 
Hold regular GIS and Data user andtechnlcal group meetings 21 
Conduct 'GIS Fundamentals' on~rd,ng sessions 18 
Provision /vcGIS Desktop/ /vcGIS Pro/ /vcGIS Online training for 

15 
Operations Services and Planning Services 
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GOAL 1: MAINTAIN AN EFFECTIVE GIS AND DATA GOVERNANCE 
MODEL. 

• OBJECTIVE 1: Clarify the strategy for the effective 
administration of the GIS and Data program to ensure 
efficient use of corporate-wide geospatial resources. 

• OBJECTIVE 2: Empower and encourage branches to 
expand their GIS and data opportunities and increase GIS 
and data stewardship. 

• OBJECTIVE 3: Gather feedback regarding customer 
satisfaction to ensure needs are being met. 

• OBJECTIVE 4: Use t his Corporate GIS and Data St rategy as 
a work plan for projects and products to support the 
Oshawa Strategic Plan. 

GOAL 2: BUILD AND MAINTAIN ACCURATE AND RELIABLE GIS DATA. 

• OBJECTIVE 1: Maintain and enforce the central repository 
to store the City's collection of geospatial and non-spatial 
data. 

• OBJECTIVE 2: Maintain up-t o-<:tate core data, utility data, 
and asset inventory. 

• OBJECTIVE 3 : Continue to expand geospatial data layers 
to meet branch needs. 

• OBJECTIVE 4: Establish standards and procedures for the 
development, maintenance, and qual ity control of data 
and metadata. 

GOAL 3: PROMOTE GIS INTEGRATION WITH BUSINESS SYSTEMS AND 

DEVELOP A SET OF PROCEDURES. 

• OBJECTIVE 1: Expand integration of GIS with existing and 
future business systems to incorporate location 
intelligence of the City's digital data. 

• OBJECTIVE 2: Use state-Of-the-art technologies to ensure 
seamless technology integration. 

• OBJECTIVE 3: Ensure that future and exist ing IT 
investments are leveraged, and that the technology is 
interoperable with existing business processes. 

• OBJECTIVE 4 : Continue to document internal GIS and data 
system procedures following a standard template. 
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GOAL 4: MAKE GIS DATA AND APPLICATIONS ACCESSIBLE TO CITY 
EMPLOYEES AND THE PUBLIC. 

• OBJECTIVE 1: Establish effective, secure, corporate-wide 
access to geospatial data. 

• OBJECTIVE 2: Guide the implementation of targeted web
based applications to provide timely and accurate 
informationto decision-makers. 

• OBJECTIVE 3: Ensure GIS applications meet accessibility 
specifications. 

• OBJECTIVE 4: Use GIS as a tool to engage the community . 

• OBJECTIVE 5: Establish standardized methods and 
procedures for application and mobile device acquisition, 
development, and deployment that involve branch 
stakeholders. 

GOAL 5: IMPLEMENT AND MAINTAIN GIS IT INFRASTRUCTURE. 

• OBJECTIVE 1: Maintain a scalable system design for 
enterprise GIS architecture that will sustain growth and 
change. 

• OBJ

mob
han

ECTIVE 2: Implement the most optimum internal and 
ile network connectivity and system architecture to 
dle office, fieldwork, and public needs. 

• OBJECTIVE 3 : Develop data storage and distribution 
strategies to support the growth of the GIS initiative. 

• OBJECTIVE 4 : Provide GIS-specific train ing to the IT team 
to support the GIS and Data program. 

GOAL 6: INCREASE GIS SKILLSETS AND KNOWLEDGE. 

• OBJECTIVE 1: Implement methods for sharing ideas and 
information about GIS, data, and emerging technologies. 

• OBJECTIVE 2: Provide GIS training and education 
opportunities for all new and current staff and empower 
them to make full use of GIS capabilities. 

• OBJECTIVE 3: Facilitate a GIS and Data user group with in 
the Corporation to foster collaboration and growth and to 
encourage branches to discuss new ideas for GIS use. 

• OBJECTIVE 4: Continue to improve the GIS and data 
knowledge base with in branches. 

• OBJECTIVE 5 : Plan for sustainability and succession with 
system document ation and cross-training of key 
responsibilities. 
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CONCLUSION 

Oshawa has a wealth of data and a successful GIS. This is due to talented staff who 
understand the technology, local government, and the importance of listening to 
t heir customers. However, with success, Oshawa needs to guard against 
complacency and resting on the laurels of past accomplishments. The fact that this 
plan was commissioned makes it readily apparent that the organization understands 
the importance of planning for t he future. A major focus has been given to those 
things t hat can sustain the success of the City's GIS and data programs. Although the 
effort to date has been successful, the technology changes daily, requiring a GIS and 
data management review from time to t ime. Many annual action items have been 
recommended that further promote self-reflection and critical analysis of the GIS and 
data effort. 

The importance of GIS and data in Oshawa will continue to increase. The City has 
invested in this and will continue to do so. Therefore, it is critica l to the success of the 
organization as a whole that t he recommendations made in th is Corporate GIS and 
Data Strategy are adopted, ensuring that the City's GIS investment will be viable and 
able to meet the ever-increasing demand . 

"Data integrity is important. If everybody 
contributes and gives feedback, the data will 

continually get better." 
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APPENDIX: Reference Reports 

• Voice of the Customer-August 2022 
• Benchmarking and Key Performance Indicators - October 2022 
• GIS Needs Assessment Report - October 2022 
• System Design Recommendations Report - October 2022 
• Enterprise Data Management Plan - October 2022 

• Return on Investment and Successes- December 2022 
• GIS and Digital Data Strategic Implementation Roadmap - December 2022 
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	CITY OF OSHAWA 
	GIS AND DIGITAL DATA 
	Successful enterprise data management results from a wellexecuted, multi-layer plan. The layers include an appropriate database management system (DBMS), a data governance plan, data management standards, assigned data stewards, and designated user roles. 
	The City of Oshawa's Geographic Information Systems (GIS) program enables all staff and the community with a wealth of highly accurate geographic data. Map layers combined with descriptive data allows GIS users to analyze, map, plan, interpret, protect, enhance, and manage their world. GIS is an integrative technology used by local governments that allows staff and the public to visualize digital data from disparate sources in a readily understandable way. 
	GIS and digital data systems have been in use at the City of Oshawa for decades and have facilitated the creation of over two hundred data spatial layers and many data tables and views, enabling staff and the public with intuitive mapping applications, and serving as a key decision-making platform for the City. 
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	w <( INTRODUCTION 
	w <( INTRODUCTION 
	INTRO 
	A Geographic Information System (GIS) allows City of Oshawa staff and residents to visualize, search, analyze, and interpret data to understand relationships, patterns, and trends contained within location-based information. GIS has become a primary information management tool for the City and local governments worldwide. Oshawa's GIS and Data program is being advanced as a Corporate GIS and Data Program. At this time, over two hundred accurate and comprehensive data layers have been developed representing 
	GIS is a collaborative platform that supports the collection, sharing, and exchange of location-based information. As such, GIS underpins much of the collective organizational effort devoted toward the strategic priorities identified in the City of Oshawa 2020-2023 Strategic Plan goals of Economic Prosperity and Financial Stewardship, Accountable Leadership, Social Equity, Cultural Vitality, and Environmental Responsibility. The City recognized the need for the development of a GIS and Data Strategy to guid
	More than 90 per cent of local government services and activities (and their representative data) have a geographic location (address, asset location, or property). Therefore, GIS is the platform that should be used by City staff to visualize their data. The usage of GIS technology is now widespread across the organizat ion, and it has transformed into a core information technology in the City for many departments. This underscores the importance that the GIS and Data program should be well planned and well
	WHAT IS GIS? 
	WHAT IS GIS? 
	A Geographic Information System (GIS) allows a local government to visualize, query, analyze, and interpret data to understand relationships, patterns, and trends contained within location-based information. GIS is an information platform comprised of data, software, and hardware t hat has become a primary information tool for municipalities across Canada. 
	Some people mistakenly see GIS as just digital maps -the conversion of paper maps to a digital form -but GIS is much more than that. GIS allows users to analyze their world geographically (spatially). Spatial analysis is how we understand our world mapping where things are, how they relate, what it all means, and what actions to take. From the computational analysis of geographic patterns to finding optimum routes, identifying areas for economic development, site selection, and advanced predictive modeling,
	-

	GIS takes massive amounts of data and puts them into a context that is readily understandable and actionable. GIS enables residents to quickly and easily understand property-related issues, infrastructure work in their area, prepare and recover from natural disasters, visualize all of the services in their area, and find the information they need that affects their life. 
	Oshawa's GIS-ITS team maintains corporate GIS and data services such as base-layer maintenance, enterprise data management, GIS application hosting, system administration, application support, and user training. Geospatial support services including customer assistance, mapping, spatial analysis, data integration, application development, and project management are provided to the public, City Council, and departments. GIS has become a primary data dissemination and decision-making platform for City staff. 
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	GIS AT THE CITY OF OSHAWA 
	The GIS and Data program has been in use at the City of Oshawa for decades and is now being advanced as a Corporate GIS and Data Program. When GIS was adopted in the City, it was a function of the Planning Services Branch of the Development Services Department. As GIS grew into more of a corporate asset, it was moved to the Information Technology Services Branch (ITS). The primary platform for GIS is Esri's ArcGIS Enterprise 10.7.1 with a geodatabase and open data portal. There are 210 GIS layers in the Osh
	The GIS staff in the ITS Application Support Division (GIS-ITS team) are responsible for developing solutions for branches, programming integrations, managing data sharing agreements, managing the central datasets, and other supporting data maintenance responsibilities. IT manages systems and databases that house a wide variety of data. A majority of GIS data is housed in a central database managed by the GIS-ITS team. In collaboration with the GIS-ITS team, the Engineering Services Infrastructure Planning 
	Artifact
	"More than 90 per cent ofthe data maintained by local governments has a geographic componentripe for mapping and analysis." 
	THE CITY OF OSHAWA USES GIS FOR... 
	• 
	• 
	• 
	8 Internal web applications 

	• 
	• 
	7 Field collection applications 

	• 
	• 
	4 Public-facing web applications 

	• 
	• 
	1 Story Map 

	• 
	• 
	Open Data Portal -ArcGIS Hub with 10 categories of downloadable data and links to the interactivemappingapplicationsandstorymaps-Cit ofOshawaO en Data arc is.com 


	INTEGRATIONS WITH BUSINESS SYSTEMS INCLUDE EMBEDDED MAPS USING GIS LAYERS, ACCESS TO DATABASES, CONSUMING GIS DATA, AND OTHER INTEGRATION POINTS WITH THE FOLLOWING SYSTEMS: 
	• 
	• 
	• 
	CriSys CAD and RMS Tablet Command 

	• 
	• 
	Maximo-Asset Management 

	• 
	• 
	OLI -Permitting and Inspections 

	• 
	• 
	PeopleSoft -Financial 

	• 
	• 
	Skyhawk Connect Anywhere -GPS/AVL 

	• 
	• 
	TXM-Property Assessment 

	• 
	• 
	Versatile -Physical Records Management 


	ALL BRANCHES ACROSS THE CITY USE GISIN 
	DIFFERENT WAYS, WITH THE MORE 
	EXPERIENCED AND KNOWLEDGEABLE USERS 
	IN... 
	• 
	• 
	• 
	Engineering Services-Infrastructure Services 

	• 
	• 
	Facilities ManagementServices-Capital and Technical Services 

	• 
	• 
	Operations Services -Road Operations 

	• 
	• 
	PlanningServices-Developmentand Urban Design 

	• 
	• 
	Recreation and Cu lture Services 

	• 
	• 
	Strategic and Business Services -Transportation and Parking Services 



	KEY METHODOLOGIES 
	KEY METHODOLOGIES 
	Multiple data-gathering techniques and assessment methodologies were used to identify the City of Oshawa's current successes and future needs. Key methodologies included: 
	Six Pillars of Sustainability -Used to evaluate the City ofOshawa in regard to gaps and to organize action items. The Pillars of GIS Sustainability are as follows: 
	• 
	• 
	• 
	GIS Governance -How is GIS managed and maintained 

	• 
	• 
	Data and Databases-Key data elements that feed the GIS 

	• 
	• 
	Procedures, Workflows, and Integration -How is the GIS being integrated with other systems and within the workflows of the organization 

	• 
	• 
	GIS Software -The appropriate software for various types of users and needs 

	• 
	• 
	Training, Education, and Knowledge Transfer -Ensuring that GIS is understood, and that the organization has pervasive knowledge of the power ofGIS and how to use it 


	Voice of the Customer (Online Questionnaire) -Internal questionnaire to solicit the feedback of GIS users in regard to what works, what needs improvements, and unmet needs. GIS Benchmarking -Analysis of the City of Oshawa's GIS and Data program as compared to comparable organizations nationwide. Kickoff Meeting and Seminar -Discussion about the what, how, and why of the Strategic Plan. Key Performance Indicators -Enabling the City of Oshawa with a set of KPl's to track success now and in the future based on
	CITY OF OSHAWA GIS SUCCESS STORIES 
	What constitutes a successful GIS and data program? This question has been a topic of debate for decades. Some people argue that success is a robust database some of which are GIS layers. Others contend success is the implementation ofsoftware and hardware that enables users to view and analyze data (often via a GIS). However, the ultimate success of a City-wide GIS and data program is how the GIS and corporate data are being used to impact the organization and t he lives ofresidents. 
	Quantifying and articulating return on investment is very important for an organization. A GIS and data program might have very successful projects, but without visibility of these successes, the GIS and corporate data might be under-appreciated. Therefore, one of the key responsibilities of the technology leaders in an organization is documenting successes and giving visibilityto these organization-wide. 
	One of the recommendations of this Corporate GIS and Data Strategy is to document successes annually and offer them as a white paper and present to the organization. This visibility will ensure that a) staff thinks in terms of success (and documenting them) and b) support remains strong throughout the organization because successes are understood. 
	Additionally, quantification of the success stories is recommended. The return-oninvestment (ROI) graphic below identifies categories for consideration when documenting ROI. The next few pages document a few of the many successes of the City of Oshawa GIS and data program. The success stories were contributed by various Oshawa staff and departments. 
	ENTERPRISE DATA MANAGEMENT SUMMARY 
	Maintaining the veracity and reliability of enterprise data requires suitable software, knowledgeable staff, a formal data management program, and training for staff in data security and management. The City's need for a data management program can be met through a secure database management system (DBMS), implementation of industrystandard database schemas, ongoing oversight from a data management team, implementation, and adherence to data policies/procedures, and training staff in best data management p
	Currently, the City has significant data resources but no holistic data management program. The Information Technology Services (ITS) branch provides technical assistance and knowledge support for data and systems that house data. Each branch uses systems (i.e., OU, Maximo, etc.) that house and track data. In many cases, branches are creating supplementary data repositories in Microsoft Access and/or Microsoft Excel because they have no other logical place to house key data elements. There is a high level o
	KEY DATA MANAGEMENT ACTION ITEMS INCLUDE: 
	Data Management Maturity 
	Data Management Maturity 
	Choose an industry-standard data governance maturity model and refine to meet the City's needs (all data, not just GIS) and assess the City's data governance maturity using the chosen model. 
	• Define data regulation and implement data management best practices, according to the strategies in this plan. 

	Building a Data Management Strategy and Program 
	Building a Data Management Strategy and Program 
	Fill the Manager, Data &GIS Solutions position and create and fill a Data Architect position. 
	• Officialize a data governance strategy and operating model. 
	Utilize innovative data analytics tools and easy-to-use software tools to disseminate data and include more data contributors. Form a data management team and an Open Data Sub-Committee and consider a Data Governance Team Steering Committee (DGTSC). 

	Data as an Asset (Data Improvement Cycle) 
	Data as an Asset (Data Improvement Cycle) 
	Develop an SOP that ensures consideration of GIS and data lifecycle management when selecting IT systems. Include data management life cycle progress and projects in the annual data review and work plan. Develop a seminar detailing the data management life cycle. 

	Data Creation and Augmentation 
	Data Creation and Augmentation 
	Prioritize the data needs and create the data. 
	Further define the need and identify the best technology and process to satisfy the need. 
	Identify how the data will be governed (data steward and plan to maintain). 
	Artifact
	Central Data Repository and Data Warehousing Considerations 
	• 
	• 
	• 
	Consider data warehousing as staffing and resources increase. 

	• 
	• 
	Use data centralization, data maintenance SOPs, GIS, and Bl tools as a first step in affording staffadditional data insight. 

	• 
	• 
	Implement data warehousing through actionable business cases and pilot projects. 


	Data Visualization Through Business Intelligence (Bl) Tools 
	• 
	• 
	• 
	Assess the best platform for analytical dashboards. 

	• 
	• 
	Review current Bl needs, and work with branches to prioritize analytical projects. 

	• 
	• 
	Initiate a pilot projectto assess ArcGIS Insights. 


	System Integration and Visualization 
	• 
	• 
	• 
	Complete the business application and database list with input from business units. 

	• 
	• 
	Investigate, test, and acquire commercial off-the-shelf applications for data transformation and geo-enablement. 

	• 
	• 
	Configure the application or scripts to transform/ gee-enable each IT system. 


	Data Management 
	Master Data List 
	o 
	o 
	o 
	Create a user-friendly Master Data List (MDL). 

	o 
	o 
	Form a sub-committee to review the MDL including staff from ITS and 


	other branches. Meta data 
	o 
	o 
	o 
	Create, adopt, and enforce a metadata standards, policy and SOP. 

	o 
	o 
	Extend metadata to key data elements in the various IT systems. 

	o 
	o 
	Assign data coordinators responsible for creating and maintaining metadata for each dataset. 


	• 
	• 
	• 
	• 
	Data Assessment 

	o 
	o 
	o 
	Acquire and install the ArcGIS Data Reviewer extension -Review and understand its capabilities, methodologies, and strategies. 

	o 
	o 
	Perform and record baseline data assessment(s). 

	o 
	o 
	Maintain data health and integrity through automated processes and checks. 



	• 
	• 
	Educate users on the MDL, meta data, and data quality and solicit feedback. 


	Emerging Technology 
	• Drone Data Augmentation 
	o 
	o 
	o 
	If feasible with Oshawa Executive Airport air traffic, evaluate various aircraft platforms and acquire the UAS equipment, mobile devices, and software for processing imagery. 

	o 
	o 
	Obtain pilot certifications and develop procedures/checklists for drone pre-flight checks and data capture, conversion, and integration. 

	o 
	o 
	Use drones for remote image capture. 


	3D Data 
	• 
	• 
	• 
	Do a pilot with 3D data and technology, considerits value, and develop use cases. 

	• 
	• 
	Develop procedures/checklists forthe creation of3D models. 

	• 
	• 
	Selectively augment various viewing portals with 3D scenes. 


	Establishing a formal data management program is mandatory for the City of Oshawa to further reap the benefit of the wealth of data housed in various systems and databases. Data normalization, data stewardship, visualization, business intelligence, centralization, data optimization, and customer enablement (internal and external) are a few of the benefits of the combined focus of GIS and data. With each improvement and advancement, internal and external stakeholders will be better informed with an increasin

	CEOSPATIAL NEEDS SUMMARY 
	CEOSPATIAL NEEDS SUMMARY 
	An enterprise Geographic Information System (GIS) is an organization-wide location intelligence platform that supports collecting, sharing, and exchanging geographic information. GIS technology can support many diverse functions, including, but not limited to, asset and capital project plan management, planning and construction, public safety, park administration, utility infrastructure, and a host of other department-specific duties. In addition, GIS is a key enabler of map production and location-based in
	GIS and data technology facilitate data-driven decision-making, playing a key role in strategic service management and tactical service delivery. GIS is an integral component of asset management (AM), computerized maintenance management systems (CMMS), work order and workforce management systems (WOM), public safety systems (911, RMS), and an array of other information technology (IT) systems used throughout the corporation. 
	Sustaining a successful GIS and data program at Oshawa will require a considerable amount of planning and deliberation. A documented assessment of the current state is a logical first step. It allows for informed decision-making regarding the needs of each operating unit and the organization as a whole. The GIS Needs Assessment Report focused primarily on the discovery and documentation ofthe various geospatial needs of the City. The next section documents the corporate-wide enterprise needs and branch need



	ENTERPRISE NEEDS 
	ENTERPRISE NEEDS 
	Artifact
	When examining the needs of any organization, it is informative to understand whether a need is common to all or most users (corporate-wide need) or specific to one department or branch. In reality, most basic needs are common to all users within a typical local government organization; that is, most users need to be able to qu ickly visualize data in a geospatial context, make decisions from this data visualization, and act based on their findings. These tasks could be as simple as answering a question for
	Each department has the following common needs, although t hey may require specificallytargeted configurations. 
	• 
	• 
	• 
	Clarification ofthe role of the GIS-ITS team and the branches. 

	• 
	• 
	New, updated, and augmented data layers. 

	• 
	• 
	Integration and geo-enablement ofexisting IT software systems/databases, including Maximo, OLI/CityView, lntelligenz, CriSys, Lagan, and more. 

	• 
	• 
	Branch and division GIS viewers configured with data, queries, and tools specific to the needs of the users. 

	• 
	• 
	Geo-centric analytical dashboards. 

	• 
	• 
	Mobile mappingforfield operations. 

	• 
	• 
	Easy-to-use applications to include out-of-the-box specific purpose solutions and sharing pertinent information through Story Maps. 

	• 
	• 
	Migration to the latest versions of GIS software that embrace advances in G IS technology like inherent 3D capabilities. 

	• 
	• 
	Targeted trainingand education. 

	• 
	• 
	Documentation and presentation of ROI 'Success Stories'. 

	• 
	• 
	Succession planning. 


	Artifact
	• 

	BRANCH CEOSPATIAL NEEDS 
	BRANCH CEOSPATIAL NEEDS 
	INNOVATION AND TRANSFORMATION 
	INNOVATION AND TRANSFORMATION 
	The Innovation and Transformation branch drives change by expanding transformative and innovative activities and programs, partnerships with both the private and public sectors, and collaboration with internal teams. This office leads Diversity, Equity and Inclusion, SmartCity, and TeachingCity corporate initiatives. A regional map of Health Neighbourhoods is available internally through the City's license with Environics Analytics and through the Durham Region ArcGIS Hub. 
	Highlights ofInnovationand Transformation needs include: 
	Highlights ofInnovationand Transformation needs include: 
	Story Maps 
	o 
	o 
	o 
	Cu lture and Heritage Pian 

	o 
	o 
	Public Art Tours 

	o 
	o 
	Indigenous History and Land Acknowledgement 

	o 
	o 
	Understanding the Historyof the Land 

	o 
	o 
	Park Accessibility and Public Washrooms Dashboards to visualize Strategic Pians and Report Cards of various plans: 

	o 
	o 
	Age-friendly 

	o 
	o 
	Accessibility 

	o 
	o 
	Diversity, Equity, and Inclusion 

	o 
	o 
	TeachingCity projects (engagement of students, etc.) 

	o 
	o 
	City Council Priorities 




	CORPORATE STRATEGIC INITIATIVES 
	CORPORATE STRATEGIC INITIATIVES 
	Corporate Strategic Initiatives (CSI) supports the Chief Administrative Officer (CAO) and the Corporate Leadership Team (CLT) in developing and aligning corporate strategy and change management initiatives. 
	Highlights of Corporate StrategicInitiatives needs include: 
	Highlights of Corporate StrategicInitiatives needs include: 
	• Digita I floor map of offices 
	ArcGIS Hub 
	of City Hall and other 
	Health Neighbourhoods·
	buildings 
	Early Child Development
	• 
	• 
	• 
	Document sharing site Indicators 

	• 
	• 
	Meeting Agenda and J GIS Services Region of Ourhem ..., Regional Municipality ofDurham 


	Council and Committee 
	Scheduling solution Summery 
	• Th's detasetcontains the dua for the Early Ch"ld Development indicators und
	Corporate Events 

	Scheduling solution 
	in Durham Reg·on's H.alth 
	• Neighbourhoodsprof"les. 
	New Resident and 

	Investor Perspective Story 
	View Full Oeta,ls
	Map 
	• Dataset
	Remote Worker Check· 

	§ 
	Feature Layer
	in/out app with a map of 
	November 30, 2020
	buildings CD 
	Info Updated 
	• CommunityGrantsweb Novembe r 30, 2020 8 Data Updated 
	app 

	November 30, 2020 Publshed Date 
	El 

	Artifact
	{£) Publ;, 
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	OPERATIONS SERVICES 
	OPERATIONS SERVICES 
	The Operations Services Branch operates and maintains the City's infrastructure of roads, sidewalks, parks, trails, trees, playgrounds, underground assets, and fleet vehicles. This branch offers the following services to the community: 
	• 
	• 
	• 
	Fleet Services 

	• 
	• 
	Parks Operations 

	• 
	• 
	Roads Operations 

	• 
	• 
	Waste and Environmental Programs 


	Operation Services uses the following targeted internal web map viewers created by the GIS-ITS team: 
	• 
	• 
	• 
	Cemetery 

	• 
	• 
	Infrastructure 

	• 
	• 
	Oshawa Staff Map 


	Build the 
	Build the 
	• 
	• 
	• 
	Road Activities 

	• 
	• 
	ROPs 



	tools for the 
	tools for the 
	• Sidewalk Snow Clearing 
	people to do 

	their job. 
	their job. 
	• Waste Collection 
	Highlights ofOperation Services needs include: 
	• 
	• 
	• 
	Spatial database for Operations Services data, especially Roads and Parks layers. 

	• 
	• 
	Direct connection from AGOLto Maximoto create work orders from Sidewalk Inspection result s. 

	• 
	• 
	Link CAD plans and as-builts to a GIS viewer. 

	• 
	• 
	Dashboards: 


	o 
	o 
	o 
	Open Work Order Dashboard with data from Maximo 

	o 
	o 
	Inspections Dashboard with data from Maximo 

	o 
	o 
	CIP Dashboard would begreat for Planning to disseminate information and solicit feedback. 


	• 
	• 
	• 
	Public Parks map with icons representing status. 

	• 
	• 
	ArcGIS Desktop or ArcGIS Online and training forthe Branch to maintain theirdata. 


	FIRE SERVICES 
	Oshawa Fire Services provides fire services, emergency medical services, and emergency management coordination to protect the community from fire and other public hazards. Fire Services mission is "to promote and protect the health and well-being of the community through adaptable and progressive education, prevention, and emergency services." 
	Several layers for Fire Services have been mapped in GIS: 
	• 
	• 
	• 
	Fire Stations 

	• 
	• 
	Fi re Response Areas 

	• 
	• 
	Fire Prevention Zones 

	• 
	• 
	Fire Prevention Inspections 


	The CriSys dispatch data has a geographic componentassociated with each record, which can be used to put the data on the map 
	using a geocoding process. Also, an ArcGIS Collector app has been used on iPads to track houses visited forthe Alarmed For Life 
	program. 
	Highlights of Fire Services needs include: 
	• 
	• 
	• 
	Integration with CriSys to extract data for reporting 

	• 
	• 
	Site Location Analysis for any potential newstation 

	• 
	• 
	Fire Incident Dashboard 

	• 
	• 
	Story Maps 

	• 
	• 
	Alarmed for Life Story Map 

	• 
	• 
	Fire Services Story Map 

	• 
	• 
	CommunityService Day Story Map, including video clips ofthe stations and bios ofstaff 

	• 
	• 
	Fire Safety Concerns Story Map for education and prevention 


	RECREATION ANO CULTURE SERVICES 
	Recreation and Culture Services is responsible for delivering recreation, leisure, and cultural opportunities that help create a healthy and engaged community. Key functions include planning and delivering recreation and culture programs, community events, promotion and operation ofrecreation facilities and community centers, and delivery of leisure services and programs. 
	Recreation and Culture Services worked with the GIS-ITS team to produce a Cultural Map layer and Oshawa's Cultural Map public web application. 
	Highlights ofRecreation and Culture Services needs include: 
	Research adding a Recreation and Culture programs, activities, and events map to the lntelligenz active Oshawa registration system. Recreation and Culture Programs Viewer and Dashboard Recreation User Analysis Story Maps 
	o 
	o 
	o 
	Oshawa Museum Story Map 

	o 
	o 
	Special Event Story Map and Calendar 

	o 
	o 
	Murals TourStory Map 

	o 
	o 
	Culture Plan Story Map 


	STRATEGIC AND BUSINESS SERVICES 
	The Strategic and Business Services Branch of the Community Services Department oversees assistance to Community Services branches. 
	Four technicians on the Traffic Street Light and Parking staff are using ArcMap for lookup, data creation, and making maps. Also, ArcGIS Collector is used once a year for Street Light night inspections. Several GIS layers have been created 
	related to Traffic Street Light and Parking: 
	• 
	• 
	• 
	Traffic Bylaw • 

	• 
	• 
	Traffic Counts
	-


	• 
	• 
	On-street Parking-pay-by-plate information 

	• 
	• 
	Crossing Guard Locations 

	• 
	• 
	Data Gaps 


	o 
	o 
	o 
	New Subdivisions 

	o 
	o 
	Parking Meters, Lots, Spaces 

	o 
	o 
	Traffic Control Signal Locations 

	o 
	o 
	Capital Projects layer enhancement 


	• 
	• 
	• 
	Capital Project Dashboard 

	• 
	• 
	Animal Shelters and Adoption Events Story Map 


	toshawa's Cultural Map.: ■ aw-11eUs1 0 AooU1 X Fu1u1en1 Southmead P r~ . ; Jubilee Pavilion MOftll'IIO Street Lighting-poles, streetlights, pole attachments, underground wiring a list was provided to Infrastructure to add to GIS Highlights of Strategic and Business Services needs include: 0. Aru, Cullun &Herug,e Ci ~~°""" ra g euiu..Buslneses rJ U C..Ut1F~&.....,._ rJ t., F1111ta& E\OIIU G 8 H«taot~&~ OI Q,.,_M 
	Artifact
	CORPORATE COMMUNICATIONS 
	Corporate Communications leads the City's efforts to promote a positive image of the city and strengthen community engagement and communications. In addition, Corporate Communications develop and implement communication and education programs that promote City programs and services. 
	Corporate Communications staff use the Find your Councillors and Ward GIS app monthly to find where a property or event is located and to view simple maps for their needs; however, the functionality is not intuitive or easy to use . 
	Highlights ofCorporate Communications needs include: 
	• 
	• 
	• 
	Geo-enable Community Engagement Projects from the Connect Oshawa platform 

	• 
	• 
	Map and Application Templates for Visual Identityand Accessibility standards 

	• 
	• 
	GIS Solutions 

	• 
	• 
	My Government Services web application 

	• 
	• 
	Story Maps: 


	o Parks Redevelopment Plan, Park Master Plans 
	CITY CLERK SERVICES 
	The City Clerk Services branch strives to ensure accountability, transparency, and engagement by administering legislative processes, maintaining and managing public records, and conducting elections. This office performs customer service through Service Oshawa, which is a centralized multi-channel front-line service delivery provider responding to requests for information and service from various modes of contact. Although City Clerk's Office staff does not use GIS now, staff would benefit from access to s
	HighlightsofCity Clerk Services needs include: 
	• 
	• 
	• 
	More self-service Open Data available to the public 

	• 
	• 
	Electronic Records Management System linked to GIS 

	• 
	• 
	Customer Service Dashboard 


	FACILITIES MANAGEMENTSERVICES 
	The Facilities Management Services branch is responsible for the maintenance of City facilities, including inspections, condition assessments, maintaining and upgrading ofCity facilities, and construction of new City facilities. GIS is used by Facilities Management Services in the initial stages of a project, such as a park redevelopment. Staff uses the general internal GIS viewer, Oshawa Staff Web Map. 
	Highlights ofFacilities Management Services needs include: 
	• Data Gaps 
	o 
	o 
	o 
	City-Owned Buildings 

	o 
	o 
	Grading Information -LiDAR 

	o 
	o 
	Soil Conditions, especially contaminated soils and former landfill areas 

	o 
	o 
	Bore Hole Site Locations 

	o 
	o 
	Light Standards 

	o 
	o 
	Facilities from VFA 


	• Recurring Renewal Tracking web application 
	• + D a T ~co..-,. . . 1+1 • me \ 
	Artifact
	-
	MUNICIPAL LAW ENFORCEMENT AND LICENSING SERVICES 
	The Municipal Law Enforcement and Licensing Services (MLELS) Branch is responsible for investigating by-law complaints, enforcing by-law regulations and standards, achieving resolutions to by-law infractions, inspecting property-related applications, issuing business, lottery, and pet licenses, and educating the public on relevant standards. 
	Both the MLE and Licensing divisions use GIS. An ArcGIS web app displays Service Oshawa calls, property boundaries, by-law layers, road occupancy permits, and zoning. The MLE officers carry laptops in the field to look up aerial photos and measurementtools. 
	Highlights ofMLELS needs include: 
	• 
	• 
	• 
	Business License locations with the type ofbusiness 

	• 
	• 
	MLE and Licensing specialized web apps 

	• 
	• 
	Parking Tickets Dashboard 


	ENGINEERING SERVICES 
	The Engineering Services (ES) branch manages the City's municipal infrastructure for Transportation & Water Resources, overseeing assets such as bridges, roads, sewers, and environmental features such as stormwater ponds and creek bank protection. Engineering Services is a large GIS-user branch at the City. The Infrastructure Planning group is comprised of five GIS-knowledgeable staff, and the Development & Technical Services Division has two CAD-knowledgeable staff. The Infrastructure Planning group is res
	Highlights of Engineering Services needs include: 
	• 
	• 
	• 
	Improved workflows and documentation 

	• 
	• 
	Refine Maximo work order interoperabilitywith GIS 

	• 
	• 
	Access to Esri Network Analyst extension 

	• 
	• 
	Engineering Capital Projects Story Map 

	• 
	• 
	Tablets/Smartphones for field collection 


	PLANNING SERVICES 
	Planning Services is responsible for all land use, policy, development activities, and heritage matters for the City. Planning Services handles the following major functions that are divided into the Development and Urban Design and Policy Divisions. Planning Services has one GIS Technologist on staff who supports Development Services and other departments. This position uses ArcGIS, ArcMap, Spatial Analyst, and Adobe design to perform software spatial data analysis and create, design, and maintain cartogra
	Highlights ofPlanning Services needs include: 
	• 
	• 
	• 
	LiDAR data layers and 3D model for flythroughs 

	• 
	• 
	Data Gaps: 


	o 
	o 
	o 
	Variances 

	o 
	o 
	Grant Projects 


	• 
	• 
	• 
	ArcGIS Pro, with trainingfor Planners 

	• 
	• 
	Planning Services specialized web app 

	• 
	• 
	Land Use Public Feedback web app 

	• 
	• 
	Story Maps: 


	. 
	o Heritage Property Tour Story 
	.l
	=~~ 

	Map ,.\ 
	~ 
	o 
	o 
	o 
	Official Plan Story Map i \ 1 

	o 
	o 
	Columbus Area Plan Story Map 


	• ExploreArcGIS Urban 
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	FINANCE SERVICES 
	FINANCE SERVICES 
	Finance Services is responsible for the preparation of strategic financial plans and annual operating budget, capital forecasting, financial t ransactions and reporting, accounting, property tax billing and collection, purchasing, and procurement. 
	The staff has access to the Oshawa Staff Map and there are about 10 potential GIS users, encompassing a diverse group of asset managers and other managers for general interest and dashboards. 
	Highlights ofFinance Services needs include: 
	• 
	• 
	• 
	Tax layers derived from MPAC 

	• 
	• 
	Data Gaps: 


	o 
	o 
	o 
	Budget-Approved Capital Projects 

	o 
	o 
	Grant Sites 

	o 
	o 
	Downtown Development District 

	o 
	o 
	City Vendors in Oshawa or Durham 


	• 
	• 
	• 
	Infrastructure and Tangible capital Asset Inventory Ontario Regulation 58817 Asset Management Plan maps and apps 

	• 
	• 
	Capital Projects public web app 



	ECONOMIC DEVELOPMENT SERVICES 
	ECONOMIC DEVELOPMENT SERVICES 
	The Economic Development Services branch provides information and services to help businesses grow and prosper in the City of Oshawa. 
	The Economic Development Business & Investment web page contains a plethora of information and links to resources for entrepreneurs. The Oshawa Tour ofGrowth and Development available on that page is a Story Map format for developers and site selectors to track Oshawa's growth and investigate Oshawa's newest projects. 
	Highlights ofEconomic DevelopmentServices needs include: 
	• 
	• 
	• 
	Community-Related Data through Envi ronics Analytics 

	• 
	• 
	Data Gaps: o 30 Buildings 


	o 
	o 
	o 
	Business Licenses 

	o 
	o 
	Business Parks 

	o 
	o 
	Culture and Tourism Assets 

	o 
	o 
	Grant Locations-available and current grants, businesses eligible for improvement grants 

	o 
	o 
	Properties for Sale 

	o 
	o 
	Sales History 

	o 
	o 
	StatsCanada data layers 

	o 
	o 
	Vacant Employment Lands 


	• 
	• 
	• 
	Drone Imagery and 30 Mapping 

	• 
	• 
	Available Sites Story Map 

	• 
	• 
	Vacant Employment Lands web app 



	BUILDING SERVICES 
	BUILDING SERVICES 
	The Building Services branch authorizes all building construction and demolition in the city. The branch provides services to residential, commercial, industrial, and institutional building sector customers. 
	The Zoning Review Examiners use the GIS Infrastructure map daily. Administrative staff use GIS for checking Zoning and assigning properties. The Plans Examiners use GIS for zoning checks and Central Lake Ontario Conservation (CLOCA) land checks. The Building Services branch also uses CityView Community Development and Municipal Land Management Software for permitting, inspections, and plan review. 
	Highlights ofBuilding Services needs include: 
	• 
	• 
	• 
	30 data above and underground -use cases for above ground include building heights for airport safety and fly-through for potential developers. Specifications for underground 30 data need to be determined as to the purpose, accuracy, and frequency of updates. 

	• 
	• 
	• 
	Data Gaps 

	o 
	o 
	o 
	Inspection Zones 

	o 
	o 
	Airport Zone 

	o 
	o 
	Easements -Teranet may be working on a provision for easements to be available the same as parcel data 



	• 
	• 
	CityView interoperability 

	• 
	• 
	Permit and Inspections Dashboard forCBO 

	• 
	• 
	Permit and Inspections specialized app 

	• 
	• 
	30 Viewer and analysis tools 

	• 
	• 
	Vehicle AVL/GPS solutions 


	GIS, in its digital manifestation of geography,goesbeyond just the science. It provides us a framework and a process for applying geography. 
	' 

	-Jack Dangermond, Esri 
	Artifact
	voe SURVEY 
	Internal Voice of the Customer Survey 
	The City of Oshawa has realized success with its enterprise Geographic Information System (GIS) program. A solid foundation exists for Oshawa to expand GIS further throughout the corporation. 
	A variety of departments use GIS technology for a diverse set of needs. The customers should have a venue and a mechanism to share their needs, concerns, and opinions about the technology and program. Many GIS implementations do not reach full adoption and some even fail altogether because the customer's voice is not heard. Therefore, the City of Oshawa's GIS customers should have opportunities to make their voices heard. 
	The Voice of the Customer {VOC) is a method used in business and information technology fields to describe the in-<lepth process of capturing a customer's expectations, preferences, and aversions. It is a market research tool to help identify needs and satisfaction so that priorities can be set to satisfy those needs. 
	As one of the first tasks of the Corporate GIS and Data Strategy engagement, an online questionnaire was administered to Oshawa staff. This questionnaire focused on key GIS sustainability topics. In addition, a data-focused questionnaire was administered separately and is included in the separate Enterprise Data Management Plan report. The purpose of this questionnaire was to help assess the current state of GIS and determine the next steps in creating a successful GIS strategy for the City of Oshawa. Anony
	• 
	• 
	• 
	Decision Making and Management 

	• 
	• 
	Training, Education, and Knowledge Transfer 

	• 
	• 
	GIS Software 

	• 
	• 
	Digital Data and Databases 

	• 
	• 
	Procedures, Workflow, and Integration 

	• 
	• 
	Infrastructure and Architecture 


	Anonymous ratings and comments were gathered on GIS needs, constraints, and opportunities focused on key GIS sustainability topics. There were 40 responses internally from 13 departments/divisions. Some of the key results are captured on the following pages. A separate document has been provided of the full Voice ofthe Customer results . 
	• 
	Artifact
	Artifact
	City Manager's Office 3%~ Streets 
	Artifact
	3% 
	13% 
	Fire Department 5% 
	■ M i nimal 
	■ M i nimal 
	■ M i nimal 
	■ Sufficient 

	■ Above Average 
	■ Above Average 
	■ Excellent 

	■ N ot Sure 
	■ N ot Sure 


	Accessibility 
	Rate your accessibility to GI S software products. 
	Artifact
	■Yes ■No ■Yes ■No 
	Accuracy GIS Master 
	Data List
	Ofthedatasetsand 
	maplayers you've 
	Do you use a GIS 
	used.are there any 
	Master Data l.Jst? 
	that seem inaccurate Of incomplete? 
	GIS Needs 
	22 
	20 
	20 
	20 

	15 
	15 

	10 
	10 

	5 
	5 
	4 

	0 
	0 
	Ioo ttmyself 
	Another personin mydepartment 


	Artifact
	GIS 3% 
	Administrative Services 
	Artifact
	■Yes ■ No 
	■Yes ■ No 


	Mobile Solutions 
	Doyouusemoblle solutions to access. createoredit digital 
	GISdata? 
	13 
	Another department1n 
	myorganiza~on 
	GIS Utilization 
	Artifact

	14 
	12 12 
	12 
	■ Frequently ■ Occasiona :ly 
	10
	Rarely/Never 
	8
	Metadata 
	Howoften doyou create newor mochfy 6 existingGIS data or 
	metadata? 
	4 2 0 Daily Weekly 
	Artifact
	Top3 
	Top3 
	Top3 

	Benefits chosen from using GIS technology 
	Benefits chosen from using GIS technology 

	2 N/A -
	2 N/A -
	l. Make better quality and more effective decisions 2. Improve data accuracy 

	TR
	3. Improved Efficiency 


	Artifact
	■Yes ■No ■N/A 
	24/7 Access 
	Do you have 24/7 availability to GIS applications? 
	8 3 Monthly Rarely/Never 
	Artifact
	Top3 
	GIS Software currently in use 
	ArcGIS Online Collector for ArcGIS Google Earth/Google Maps 
	Artifact
	COMMUNITY CONSULTATION 
	Municipal governments have recognized the importance of connecting with constituents and fostering a sense of trust within local communities. Many jurisdictions are increasing constituent engagement through digital communication channels. 
	Public consultation, public comment, or si mple requests for ideas from residents, businesses, or other interested parties is a strategy aimed at soliciting feedback from key local stakeholders on matters affecting the community. The goal of public consultation is to introduce open and transparent government to improve decision-making on large-scale and important projects. Public involvement is particularly important when it comes to shaping policy and decisions made by local governments. The City of Oshawa
	The City of Oshawa's Corporate GIS and Data Strategy employed a community engagement strat egy that broadened public participation in accessing, creating, and usinggeospatial data by solicitingfeedback from constituents. 
	The City of Oshawa invited community members to share feedback on the Corporate GIS and Data Strategy project through the City's Connect Oshawa engagement platform (Corporate GIS & Data Strategy Development I Connect Oshawa). An online survey was open for 30 days, from May 25, 2022, to June 24, 2022. In addition, social media messages encouraged participation in the survey. 
	100%were members ofthe general public 
	Do not 
	Do not currently use GIS, 
	currently use
	spatial technology, and 
	data available 
	location intelligence 
	from t he City.
	tools offered by the Cit y. 
	PRIORITIES FOR DATA, GIS, SPATIAL TECHNOLOGY, AND 
	LOCATION INTELLIGENCE
	Top3 
	1) Public Safety and Law Enforcement 2) Economic Development 3) Public Administration 
	Artifact
	Artifact
	BENCHMARKINGAND KEY PERFORMANCE INDICATORS (KPl'S) 
	Organizations that do not have a destination in mind may fall into the trap of having a GIS and data program that is less than effective. One of the reasons that many initiatives fail to reach full potential is the absence of metrics and goals. The relationship between metrics and goals is a cyclical one -without metrics, there is no basis for setting goals and gauging progress; without goals, there are no outcomes to measure based on metrics. The GIS and Data program at the City of Oshawa is already quite 
	• 
	• 
	• 
	Define success 

	• 
	• 
	Prioritize objectives 

	• 
	• 
	Devise a path forward 

	• 
	• 
	Stay on the desired course 


	GIS BENCHMARKING It is important for Oshawa to establish a baseline from which to gauge the success and progress of the enterprise-wide GIS effort. Without metrics, organizational GIS and Data programs often drift over time without focus and clarity. These organizations know that GIS has benefits and that they should be using GIS but are not tracking its success. Therefore, organizations must establish metrics and begin to benchmark performance and progress against these metrics. GIS Benchmarking is a struc
	GIS Benchmarking focuses on establishing key metrics and performance indicators (KPls). This information should be tracked annually to identify progress and areas that need further attention. KPls allow a GIS and Data program to: 
	• 
	• 
	• 
	Define what success looks like; 

	• 
	• 
	Focus everyone on goals; 

	• 
	• 
	Measure-what gets measured gets done; 

	• 
	• 
	Encourage accountability; 

	• 
	• 
	Provide an opportunityfor small and large victories; 

	• 
	• 
	Provide a baseline for detailed annual goals; 

	• 
	• 
	Measure success and progress. 


	• 
	\. 
	METHODOLOGY 
	The Benchmarking Analysis (BA) is a subjective evaluation of the existing GIS conditions of the City. It is a checklist of tasks that conventional wisdom and industry knowledge identify as prudent and essential to the success of enterprise GIS. The six categories of the BA are collectively referred to as the 'Six Pillars of GIS Sustainability,' and each component can then be used as a Best Business Practice (BBP) gauging mechanism for a successful strategic, enterprise, scalable, resilient, and enduring GIS
	This initial assessment was created by GTG's team of BBP experts based on the feedback of the online questionnaire and stakeholder interviews. This allows for a grade to be assigned for each item. These results are then refined during the planning process based on departmental and organizational feedback and empirical evidence (example: Detailed analysis of data layers). This results in an accurate and objective comprehensive picture of the organization's current status and opportunities for continued advan
	THE SIX PILLARS 
	The following sections discuss the City's existing conditions as it relates to "Six Pillars of GIS Sustainability". These pillars are the majorareas that must be planned and working well to have an effective GIS and Data program. The pillars are: 
	1. 
	1. 
	1. 
	Governance 

	2. 
	2. 
	Data and Databases 

	3. 
	3. 
	Procedures, Workflow, and Integration 

	4. 
	4. 
	GIS Software 

	5. 
	5. 
	IT Infrastructure 

	6. 
	6. 
	Training, Education and Knowledge Transfer 


	These following pages give an overview of key elements of the KPls. A full document on Benchmarking and KPls was provided separately. 
	• • 
	GOVERNANCE KPI 
	Artifact
	Arguably, good Governance is the most important factor of a successful GIS and Data program. Without good Governance, a GIS and Data program will flounder at best and fail at worst. After a full benchmarking analysis was completed, the average score for Governance was calculated to be 43%. The GIS and Data program is doing well or following best practices in several ways relating to Governance; however, there are still areas that need significant improvement. 
	The City of Oshawa's GIS governance model is centralized with some decentralized characteristics. The core system and staff are situat ed in the Information Technology Services (ITS) Branch, and there are GIS users of various levels in multiple branches. The central GIS team is under the ITS Application Support Division (GIS-ITS team). Most departments have GIS users that support their department and act as a liaison with the GIS-ITS team. This model is indicative of a maturing and successful GIS and data p
	Most of the Governance KPls receiving low scores revolve around either planning or vision of the GIS. This strategic plan and subsequent updates to this plan are important. This plan assists in establishing vision, goals, and objectives and aligning the goals with Corporate goals. Also, this strategic plan lays the foundations for a formal work plan for data and GIS. Many of the deficiencies today can be easily overcome and rectified by following the recommendations in this plan. 
	Governance 
	Artifact
	0 20 40 60 80 
	GIS and Data Strategic Plan 
	Annualy Update the GIS and Data Strategic Plan Develop a GIS and Data Program Vision, Goals, and Objectives Develop Key Performance Indicators (KPI) for the GIS and Data... Formalized Governance Model 
	Job Classifications 
	Coordinated GIS Enterprise Management GIS Executive Steering Committee GIS User Group Regionalization of GIS GIS Policiesand Mandates User Sensitivity GIS Authority and Clear Lines of Responsibility A GIS Budget or Funding Model GIS Work Plan 
	Alignment of GIS with Organization's Vision, Goals, and... Service Level Agreement (SLA) 
	Artifact
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	DATA KPI 
	Data is a critical and expensive component of a GIS and Data program. Organizations spend millions of dollars creating and maintaining data (spatial and non-spatial). One of the most powerful aspects of GIS is that it has the potential to become the primary tool for viewing data within an organization. Most data maintained by a local government has a geographic component (e.g., address, property id). Visualizing the data spatially empowers staff to analyze and manage data in new ways. GIS should be used to 
	The overall score of 65% is indicative of good data management. One of the strengths of the Oshawa GIS and Data program is the GIS data and the number of key data sets t hat exist and are maintained. Opportunities exist to further leverage the GIS data. One part ofthis overall study is to make detailed data recommendations. 
	Without accurate and reliable data no ent erprise-wide GIS and Data program can be a success. The Oshawa GIS Enterprise Database is a mature GIS database with over 200 layers. However, there have not been concerted efforts to date to evaluat e the data accuracy or completeness. The core GIS team should use various tools such as the Esri Data Reviewer to analyze the veracity of the critical GIS layers (at a minimum) and fix 
	any issues. Also, Metadata should be entered for layers in the Infrastructure, Statistics, and Regional datasets, to improve understanding ofthe data sources and accuracy. 
	Data and Databases 
	Digital Data Assessment and Review Enterprise Data List Metadata Critical Data Layers: Parcels Critical Data Layers: Address Points Critical Data Layers: Street Centerlines Critical Data Layers: Aerial Photography Departmental Specific Layers Enterprise, Modern Database Design Data Creation and Submittal Standards Cent ral Data Repository Assigned Custodianship and Data Stewards Open Data (ArcGIS Hub) 
	Open Data Community Policy 
	Artifact
	0 20 40 60 80 
	0 20 40 60 80 


	Digital Data Management and Life Cycle Practices 
	"Software apps make data accessible 
	immediately. 
	11 

	PROCEDURES, WORKFLOW, & INTEGRATION KPI 
	One of the key components of any successful GIS is how well it integrates with other systems and how it improves the overall workflow of the organization. GIS implementations often fail because t he GIS is seen as a stand-alone mapping technology. However, in reality, it is a primary integrative tool that should serve as an organization's portal to all its data. After a full benchmarking analysis was completed, the average score for Procedures, Workflow, and Integration was 64% indicating that Integration i
	The sustainability of GIS, no matter how successful, requires good documentation. The creation and maintenance of standard operating procedures should be an area of focus for the GIS team. The GIS team should review their workflow, integration, and documentation efforts annually. 
	• 
	Procedures, Workflow, and Integration 
	Artifact
	0 20 40 60 
	0 20 40 60 


	Enterprise Integration and Interoperability Parcels and Property Assessment Int egrat ion Asset Management and Work Order Software ERP Software (Permits, Code Enforcement, & Inspections) Public Safety Solutions Document Management Software Identify Opportunities and Gaps Departmental Access to Critical Data Layers GIS Standard Operating Procedures (SOP) GIS Technical Support (Ticketing/ Help Desk) Departmental Use ofGIS 
	01S SOFTWARE KPI 
	Software is often the culmination of GIS success. The end-user should have access to tools that allow them to serve their customers better and get their job done more effectively. The GIS model in North America has migrated from data creation to data consumption. There are a plethora of tools for targeted needs that have been introduced over the past few years. Most local government organizations need to restructure their GIS effortsto better harness and support these new software tools. 
	The benchmarking analysis found the average score for GIS Software was 71%, indicating that the Oshawa GIS-ITS team has done a fantastic job ofimplementing enduser tools. They are leveraging the appropriate tools for the appropriate users. The City should focus on two areas of growth over the next few years -analytics and dashboarding. There are innumerable ways to provide the staff and public with visualization of data in a geographic context. 
	• 
	GIS Software 
	0 20 40 60 80 
	Optimal Licensing 
	Level of COTS Versus Custom Code (Code Debt) 
	Access to Software 
	Internal Dat a Browser 
	Public Facing Solutions 
	Specialized Software Extensions 
	Mobile GIS Solutions 
	Geospatial Analytics and Dashboarding 
	Artifact
	INFRASTRUCTURE KPI 
	Arguably the least glamorous component of an enterprise GIS is the infrastructure necessary to keep it running. The last two letters of GIS represent Information Systems. This is indicative of the technology's overall reliance on traditional information technology components (databases, networks, servers, data storage, etc.). Overall, Oshawa's ITS Branch has done a good job of ensuring that the infrastructure of the City meets the business needs as they relate to GIS and data. The GIS-ITS team works closely
	After a full benchmarking analysis was completed, the average score for Infrastructure was 71%, indicating that the GIS infrastructure is well provisioned, resulting in good end-user connectivity. Growth opportunities are similar to previous pillars in regard to documenting and planning. Additionally, a GIS Mobile Action Plan should be put in place documenting the Corporation's game-plan, standards, and recommendations for mobile technology. GIS mobility will become much more prevalent and needs to be guide
	• 
	• 
	IT Infrastructure 
	IT Infrastructure 
	IT Infrastructure 
	e
	-
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	Strategic Technology Plan 
	Strategic Technology Plan 

	GIS Architectural Design 
	GIS Architectural Design 

	IT Infrastructure 
	IT Infrastructure 


	Hardware Lifecycle and Replacement Plans GISTraining for IT Professionals 
	24/7 Uptime and Availability Data Storage GIS Mobile Action Plan GIS Security Policy 
	TRAINING, EDUCATION, AND KNOWLEDGE TRANSFER KPI 
	Training, Education, and Knowledge Transfer are one of the most important components of a successful enterprise-wide GIS effort. However, it is the one pillar of GIS success that is most often overlooked or underdeveloped. Many excellent GIS implementations languish because t he power of GIS is not understood. Some organizations mistakenly believe that software training is enough. However, education and understanding of what GIS can do for the end-user are equally (if not more) important. 
	Oshawa's GIS is very successful. However, one of the biggest growth areas necessary to sustain that success is documented in this set of Key Performance Indicators. The benchmark score for Training, Education, and Knowledge Transfer is 38%. The GIS team should create a comprehensive training and education plan that is updated each year. Internal training and education workshops should be offered throughout the year and should be focused on how GIS can help the end-users. Engaging end-users in this process t
	Training, Education, and Knowledge Transfer 
	Artifact
	Develop a Formal On-going GIS Training Plan Multi-tiered GIS Software Training Mobile Software Training Departmental-Specific Education ROI Workshops Knowledge Transfer Techniques Conference Attendance Online Seminars and Workshops Informal Training Sessions GISSuccession Planning GIS Community Consultation and Engagement 
	Artifact
	0 20 40 60 80 100 
	0 20 40 60 80 100 


	Artifact
	DEVELOP GIS AND DATA STANDARD OPERATING PROCEDURES AND POLICIES 
	Artifact
	One of the findings of the assessment was that some ITS and branch GIS processes and workflows have not been documented. A full set of GIS Standard Operating Procedures (SOPs) documents the organization's GIS and Data program policies, procedures, processes, methodologies, and system administration and architecture. SOPs allow the organization to be sustainable and resilient to change. These standards are the guiding principles that bring stability and confidence to the program. SOPs need to be created and 
	Creating SOPs to creating SOPs and policies is the first step in the GIS and Data Strategy and will form the foundation for efforts going forward. The project will document the following internal GIS policies and standard operating procedures using the City's existing policy template for documents. 
	1. 
	1. 
	1. 
	Data Ownership Policy -Document data ownership, access, and sharing policies. 

	2. 
	2. 
	Data Creation Processes and Standards -Standardizing guidelines for how the organization's data are collected, cataloged, and turned into information products. 

	3. 
	3. 
	Application Development Procedures -Develop GIS application selection, configuration, and deployment procedures. 

	4. 
	4. 
	Visual Identity Templates and Accessibility Standards -Develop Visual Identity Templates and Accessibility Standards for GIS maps, story maps, and apps that followthe Visual Identity Manual and Accessibility standards. 

	5. 
	5. 
	Analytical Dashboards SOP -Develop an Analytical Dashboards SOP to guide decision-making for assessing the best platform for analytical dashboards. 

	6. 
	6. 
	ArcGIS Desktop Use SOP -Encompassing both ArcGIS Desktop products, ArcMap and ArcGIS Pro, to direct and manage the activities of branch users, such as who should use it, for what uses, installation, training needs, annual evaluation. 

	7. 
	7. 
	ArcGIS Hub SOP -Implement an ArcGIS Hub SOP that outlines a decision-making process to assist with selecting the best data and apps to meet corporate and branch needs. 
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	SUMMARY OF THE IMPLEMENTATION ROADMAP 
	The work compiled during Phases I and II of the strategic planning effort identified numerous needs, goals, projects, and action items. The next step of this project is to prioritize the implementation of the identified needs. This GIS and Digital Data Strategic Action Plan should be used to guide direction, development, investment, and decision-making. Additionally, this framework should be used as input to an annual tactical work plan that concentrates on actionable projects and tasks. 
	Timeline and Schedule 
	The tables below lay out a timeline and schedule for each objective. A high-priority ranking does not necessarily mean that it should be done in year one. Some projects have been spread out throughout the years to accommodate staff time while considering priority. 
	Each objective is divided into descriptive columns as follows: 
	• 
	• 
	• 
	Task-a descriptive title of the item 

	• 
	• 
	Branch/Division-the branch or division that was identified to need the item 

	• 
	• 
	Priority -Color ramp with green as the highest priority moving to red as the lowest priority 

	• 
	• 
	Year 1 -s Implementation Timeline -these are scheduled based on the scoring and the collective knowledge of workload and what can/should be accomplished annually. Thetimeline is color-coded as follows: 


	Quarterly heie\i@ii@ On-going As-neededJ•le§hee§ 
	GOVERNANCE TASKS 
	Artifact
	An organization's governance of GIS and data is a critical indicator of its long-term success. ITS will be the primary driver of GIS and data governance. However, in most cases, the data custodians are the branch endusers. Both the Enterprise Data Management Plan and System Design reports contain extensive material on the need for human resources to carry out this plan. It is not an exaggeration to state that the City Council Strategic Goals cannot be fully realized without many of the data elements and to
	Cityof Oshawa Action Item Summary and Priority Table -Governance 
	Goals/Objectives: Timeline & Schedule Priority Year 1 Year2 Year 3 Year4 Years 
	Conduct an Annual City Council Strategic Goals Alignment Study Annually Form a GIS and Data Management Team Update the Corporate GIS and Data Strategy Annually 35 Annually Formalize the Governance Model 34 Information Technology Governance Committee (ITGC) 31 On-going Develop Service Level ~reements with Branches 28 Prepare an annual Project ROI Compendium 27 Hold User Group Meetings 20 Add GIS/Data Technician and Data Architect positions to DGS 18 Add GIS Technician or contractor to the Operations Services
	18 
	Add GIS Specialist or contractor to Park Operations 
	18 
	Add GIS Analyst or GIS Technician position to Engineering 
	18 
	Include City Clerk Corporate Records staff in public data 
	16 On-going 
	• 
	DATA AND DATABASES TASKS 
	Data is arguably the most important foundation of GIS and data sustainability, as it is widely understood that poor data quality yields uninformed decision-making. These tasks ensure that an organization is keeping data in good health. Data needs were identified in every phase of this report. The Needs Assessment, Enterprise Data Management Plan, and System Design reports detailed numerous data and data custodian needs/tasks. 
	City of Oshawa Action Item Summary and Priority Table -Data and Databases 
	Goals/ Objectives: Timeline & Schedule Priority 
	Create or Augment Data as identified In the Needs Assessment 32 Conduct Annual Digital Data Assessment 24 Evaluate Data Security Practices 24 Assign Data Custodians and Promote Branch Data Stewardship 23 Develop Centralized Data Storage Standard Operating Procedures 21 Adopt Database Design Standards 21 Update Metadata 21 Document Data Creation Processes and Standards 18 Monitor usage and enhance and update data published on the 
	15
	Open Data site Enhance the Business lication and Database List 
	14 
	Year 1 On-going As-needed As-needed 
	PROCEDURES, WORKFLOW, AND INTEGRATION TASKS 
	One of the most critical elements of the Procedures, Workflow, and Integration grouping is the integration component. Data from existing business systems can and should be exploited for use in other systems (such as Bl and GIS). In local government, integration and interoperability with GIS are critical so that data from other business systems, such as Asset Management, Work Order, Computerized Maintenance Management, Enterprise Resource Planning, Automatic Identification System, Document Management, and Pu
	City of Oshawa Action Items Summary and Priority Table -Procedures, WorkHow & Integration 
	Goals/Objectives: Timeline & Schedule Priority Year 1 Year 2 Year 3 Year 4 Year 5 
	Expand businesssystem lntegratlon as ldent,fled In the Needs Corporate-wide GIS and Daia Project Management 18 Develop Visual lden111y and Accesslblhry Standards and Template 18 Secure sensltJve data during integration and lnteroperablllry 18 As-nttded Adopt CAD Standards 15 Develo Standard O ratln Procedures (SOPsl 15 
	Artifact

	-
	SOFTWARE TASKS 
	GIS and data management software encompass the tools available to end-users by an organization as well as the platform on which they run. This strategy analyzed licensing, levels of GIS customization, how accessible the software products are, intranet and internet solutions, dashboards, story maps, mobile GIS applications, and any software extensions or add-ons in use. The below set of tasks is voluminous. The GIS and Data Management Team would need at least one full-time resource to implement and manage th
	City of Oshawa Action Item Summary and Priority Table -Software 
	Goals/Objectives: Timeline & Schedule Priority Year 1 Year 2 Year 3 Year4 Year S 
	Develop and implement GIS Software Solutions as identified in the Needs Assessment ArcGIS Enterprise: Consider the deployment of an additional 
	29
	ArcGIS Server to compensate for growth ArcGIS Enterprise: Assess GIS needs for ArcGIS Server roles 26 ArcGIS Enterprise: Install and configure ArcGIS Monitor to track 
	26
	service, database, and system performance Evaluate License needs and determine license funding structure 26 Assess Analytical Dashboard options 26 Evaluate AGOL credit, user level, and user count needs 23 Implement an ArcGIS Hub SOP 17 Draft an ArcGIS Desktop Upgrade Plan 16 Develop an ArcGIS Desktop Use SOP 16 Monitor feedback and upgrade to continuously meet user needs 16 Develop an Analytical Dashboards SOP 13 Review the new and emerging GIS software solutions 11 
	-
	-
	-
	Artifact

	Artifact
	Artifact
	Goals/Objectives:Timeline & Schedule 
	Goals/Objectives:Timeline & Schedule 
	Goals/Objectives:Timeline & Schedule 
	Priority 
	Year 1 
	Year 2 
	Year4 
	Year 5 

	Develop Mobile GIS Procurement andUse Standards and Mobile Action Plan 
	Develop Mobile GIS Procurement andUse Standards and Mobile Action Plan 
	32 

	Provide specific GIS training to the ITSstaff who support the GISITS team 
	Provide specific GIS training to the ITSstaff who support the GISITS team 
	28 

	Conduct an annualuser survey containing hardware and application speed and performancefeedback 
	Conduct an annualuser survey containing hardware and application speed and performancefeedback 
	26 
	Ann
	ually 

	Assess the infrastructure and GIS System Architecture Design 
	Assess the infrastructure and GIS System Architecture Design 
	25 
	Annually 


	Artifact
	IT INFRASTRUCTURE TASKS 
	This report examined IT infrastructure only as it applies to the narrower lens of a GIS and Data Management Program. The IT Infrastructurethat an organization maintains is anotherkey piece to sustaining GIS and data success. 
	City of Oshawa Action Items Summary and Priority Table -Infrastructure 
	TRAINING, EDUCATION, AND KNOWLEDGE TRANSFER TASKS 
	Training, Education, and Knowledge Transfer embody the 'sustainability' aspect of implementation. One of the largest threats to long-term GIS and data management success is the loss of funding due to a lack of understanding of the benefits of the technology. Another threat is the loss of institutional knowledge upon the departure of key staff. Therefore, it is incredibly important for organizations to make a concerted effort to analyze the Return on Investment {ROI} of GIS technology and promote the success
	Execute and administer thetraining plan classes/sessions Develop aformal GIS Training Plc1n and update annually Develop a Succession Plan Including training anddocumentation 24 Promote data and GIS successes 23 Plan andconduct Informal educational sessions 
	21 Holdregular GIS and Data user andtechnlcal group meetings 
	21 Conduct 'GIS Fundamentals' on~rd,ng sessions 18 Provision /vcGIS Desktop/ /vcGIS Pro/ /vcGIS Online training for 
	15 
	Operations Services and Planning Services 
	GOAL 1: MAINTAIN AN EFFECTIVE GIS AND DATA GOVERNANCE 
	MODEL. 
	• 
	• 
	• 
	OBJECTIVE 1: Clarify the strategy for the effective administration of the GIS and Data program to ensure efficient use of corporate-wide geospatial resources. 

	• 
	• 
	OBJECTIVE 2: Empower and encourage branches to expand their GIS and data opportunities and increase GIS and data stewardship. 


	• 
	• 
	• 
	OBJECTIVE 3: Gather feedback regarding customer satisfaction to ensure needs are being met. 

	• 
	• 
	OBJECTIVE 4: Use this Corporate GIS and Data Strategy as a work plan for projects and products to support the Oshawa Strategic Plan. 


	GOAL 2: BUILD AND MAINTAIN ACCURATE AND RELIABLE GIS DATA. 
	• 
	• 
	• 
	OBJECTIVE 1: Maintain and enforce the central repository to store the City's collection of geospatial and non-spatial data. 

	• 
	• 
	OBJECTIVE 2: Maintain up-to-<:tate core data, utility data, and asset inventory. 


	• 
	• 
	• 
	OBJECTIVE 3: Continue to expand geospatial data layers to meet branch needs. 

	• 
	• 
	OBJECTIVE 4: Establish standards and procedures for the development, maintenance, and quality control of data and metadata. 


	GOAL 3: PROMOTE GIS INTEGRATION WITH BUSINESS SYSTEMS AND 
	DEVELOP A SET OF PROCEDURES. 
	• 
	• 
	• 
	OBJECTIVE 1: Expand integration of GIS with existing and future business systems to incorporate location intelligence ofthe City's digital data. 

	• 
	• 
	OBJECTIVE 2: Use state-Of-the-art technologies to ensure seamless technology integration. 


	• 
	• 
	• 
	OBJECTIVE 3: Ensure that future and existing IT investments are leveraged, and that the technology is interoperable with existing business processes. 

	• 
	• 
	OBJECTIVE 4: Continue to document internal GIS and data system procedures following a standard template. 


	GOAL 4: MAKE GIS DATA AND APPLICATIONS ACCESSIBLE TO CITY 
	EMPLOYEES AND THE PUBLIC. 
	• 
	• 
	• 
	OBJECTIVE 1: Establish effective, secure, corporate-wide access to geospatial data. 

	• 
	• 
	OBJECTIVE 2: Guide the implementation of targeted webbased applications to provide timely and accurate informationto decision-makers. 

	• 
	• 
	OBJECTIVE 3: Ensure GIS applications meet accessibility specifications. 


	• 
	• 
	• 
	OBJECTIVE 4: Use GIS as a tool to engage the community . 

	• 
	• 
	OBJECTIVE 5: Establish standardized methods and procedures for application and mobile device acquisition, development, and deployment that involve branch stakeholders. 


	GOAL 5: IMPLEMENT AND MAINTAIN GIS IT INFRASTRUCTURE. 
	• 
	• 
	• 
	OBJECTIVE 1: Maintain a scalable system design for enterprise GIS architecture that will sustain growth and change. 

	• 
	• 
	OBJECTIVE 2: Implement the most optimum internal and mobile network connectivity and system architecture to handle office, fieldwork, and public needs. 


	• 
	• 
	• 
	OBJECTIVE 3 : Develop data storage and distribution strategies to support the growth of the GIS initiative. 

	• 
	• 
	OBJECTIVE 4 : Provide GIS-specific training to the IT team to support the GIS and Data program. 


	GOAL 6: INCREASE GIS SKILLSETS AND KNOWLEDGE. 
	• 
	• 
	• 
	OBJECTIVE 1: Implement methods for sharing ideas and information about GIS, data, and emerging technologies. 

	• 
	• 
	OBJECTIVE 2: Provide GIS training and education opportunities for all new and current staff and empower them to make full use of GIS capabilities. 


	• 
	• 
	• 
	OBJECTIVE 3: Facilitate a GIS and Data user group within the Corporation to foster collaboration and growth and to encourage branches to discuss new ideas for GIS use. 

	• 
	• 
	OBJECTIVE 4: Continue to improve the GIS and data knowledge base within branches. 

	• 
	• 
	OBJECTIVE 5 : Plan for sustainability and succession with system documentation and cross-training of key responsibilities. 


	CONCLUSION 
	Oshawa has a wealth of data and a successful GIS. This is due to talented staff who understand the technology, local government, and the importance of listening to their customers. However, with success, Oshawa needs to guard against complacency and resting on the laurels of past accomplishments. The fact that this plan was commissioned makes it readily apparent that the organization understands the importance of planning for the future. A major focus has been given to those things that can sustain the succ
	data management review from time to time. Many annual action items have been recommended that further promote self-reflection and critical analysis of the GIS and data effort. 
	The importance of GIS and data in Oshawa will continue to increase. The City has invested in this and will continue to do so. Therefore, it is critical to the success of the organization as a whole that the recommendations made in this Corporate GIS and Data Strategy are adopted, ensuring that the City's GIS investment will be viable and able to meet the ever-increasing demand . 
	"Data integrity is important. If everybody contributes and gives feedback, the data will continually get better." 
	APPENDIX: Reference Reports 
	• Voice of the Customer-August 2022 
	• Benchmarking and Key Performance Indicators -October 2022 
	• GIS Needs Assessment Report -October 2022 
	• System Design Recommendations Report -October 2022 
	• Enterprise Data Management Plan -October 2022 
	• Return on Investment and Successes-December 2022 
	• GIS and Digital Data Strategic Implementation Roadmap -December 2022 
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