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1  Introduction 
This final component in the SBCAG GIS Needs Assessment is the Improvement Implementation Plan 

which serves as a step by step guide toward achieving the Vision established in earlier phases. Through 

this project, SBCAG has gained a better understanding of  the organization's current and future GIS 

needs. The plan presented here will help SBCAG invest sensibly, organize logically and take full 

advantage of modern geospatial approaches and technologies that streamline the delivery of data, 

analytical tools, and cartographic products. SBCAG has engaged in a thorough, thoughtful and 

open-minded process over the course of this project, which positions the organization to build a 

powerful, coherent, effective GIS. This framework will not only serve the agency effectively, but will also 

allow it to engage with and support the community at large. Given the organization’s responsibility for 

region-wide transportation and regional planning, the stewardship and dissemination of geospatial 

information is a critical support role and this plan will position SBCAG to do that effectively.  

This document briefly reiterates the Vision and associated Programmatic Goals for SBCAG’s GIS as these 

serve as the foundation or “job description” for the Implementation Recommendations. The majority of 

this document is devoted to describing in detail the elements of a 3-phased plan for achieving those 

goals.  It is assumed that each phase in this plan roughly coincides with a fiscal year, as investments will 

need to be aligned with annual budgeting. There is room, however, for accelerating certain aspects of 

the plan as the organization sees fit. For example, if the GIS Coordinator wishes to embrace deeper 

technical skills earlier than indicated by the plan, there is no reason for delay.  

This plan provides a solid course of action with regard to each of the enterprise GIS categories:  

a. Governance [G] 

b. Staffing [S] 

c. Workflow [W] 

d. Technology & Infrastructure [T] 

e. Data Management [DM] 

f. Knowledge & Training [KT] 

These categories serve as the organizing structure for this document as each phase presents 

recommendations according to category. In the description narrative, each recommendation is tagged 

with a category and number, such as [KT3] indicating “Knowledge & Training” recommendation number 

three. These allow the reader to tie recommendations back to the Programmatic Goals as well as the 

Gantt chart implementation schedule and budget estimate that are included as part of this deliverable.  

2  Strategic Vision and Programmatic Goals 
As established in the SBCAG GIS Needs Assessment deliverable, the Strategic Vision and Programmatic 

Goals are presented below. This Vision and these Goals drive the Phased Implementation 
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Recommendations for SBCAG and provide a framework for long-term success and growth of the 

program.  

2.1  Strategic Vision  
This vision will set a course and define success for the GIS program going forward.  

Draft Vision Statement: 

Geospatial information and GIS technologies will be integrated within SBCAG’s mission of 

regional transportation planning and coordination. Geospatial information and tools will 

increase the effectiveness, innovation, reliability, and accuracy of SBCAG’s work, by serving as a 

source for innovative data analysis and visualization; and by sharing information with 

appropriate stakeholders. 

2.2  Programmatic Goals 

 

Governance 

1. Include the GIS program in to the annual Overall Work Program 

and Budget for annual progress assessment for goal setting, 

resourcing 

2. Define an executive leadership structure 

3. Strengthen partnerships, improving data sharing 

a. Increased participation in regional GIS 

4. Monitor progress of GIS implementation toward GIS strategic goals 

across all areas and adjust as appropriate 

5. Create an SBCAG GIS Working Group 
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Staffing 

1. Designate an internal SBCAG staff person to serve as GIS 

Coordinator managing: 

a. Best practices 

b. Technical support 

c. GIS project support for Divisions 

d. Coordinate the GIS Working Group 

e. Communications to SBCAG staff regarding data updates, 

capabilities, resources available to them 

f. Point of contact for external partners 

g. Provide resource requirements to GIS executive leadership 

2. Designate advanced GIS users in Programming and Planning to 

participate in GIS Working Group 

3. Promote GIS use as appropriate within Divisions 

Workflows 

1. Make GIS data and tools available for common workflows through 

interactive browser-based map tools 

2. Make GIS data and tools available for more advanced project 

workflows through desktop GIS tools and data that are easily 

accessible as appropriate 

3. Integrate GIS into SBCAG daily workflows 

4. Integrate GIS in work effort planning for major projects 

Technology & 

Infrastructure 

1. Leverage web-based tools, new SaaS technologies 

2. Establish and maintain the hardware, network and workstations to 

support GIS activities 

3. Ensure that staff have access to GIS software as needed 
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Data Management 

1. Create and maintain a comprehensive data catalog making sure 

that GIS datasets are easily discoverable based upon spatial extent, 

topical categories, or both 

2. Maintain relevant metadata 

3. Establish MOU for sharing project data (or other enhanced data 

created by SBCAG) with partners 

Knowledge & 

Training 

1. SBCAG staff (Coordinator, Working Group and Users) have the 

training they need to use GIS effectively 

a. Coordinator understands industry best practices 

b. GIS Working Group understands SBCAG established best 

practices about data management, cartography, map 

templates, workflows 

c. GIS Users (current and potential) know how GIS can be 

used in general, to recognize opportunities where GIS may 

be helpful to their work, and which tools are appropriate 

for the task 

2. Define an annual formal training plan for GIS Coordinator and 

users 

3. SBCAG staff have access to the technical support they need to use 

GIS effectively 

a. Internal support resources are well-defined (people, 

how-to documents, etc.) 

4. Establish on-call and/or project support contracts with one or 

more commercial GIS consultants for ongoing strategic guidance, 

advanced technical support, application 

development/maintenance, data development. 
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3 Implementation Recommendations 
The GIS Implementation Improvement Plan recommendations follow. The plan is broken up into 3 

phases, with the assumption that each phase coincides roughly with a single budget year. An 

abbreviated version of this plan can be viewed as a Gantt chart (see Sections 4 and 5) 

Phase 1 Recommendations 

The implementation recommendations for Phase 1 focus on establishing a strong geospatial foundation 

within SBCAG and setting the organization up for success. This phase includes some “early wins” such as 

the launch of a web-based GIS platform that will quickly provide easy-to-use maps and tools to a broad 

set of users. Launching a platform like this in parallel with internal “house cleaning” (e.g. data 

organization, support documentation) demonstrates that investments will benefit many stakeholders 

within and external to the organization.  

Phase 1 also focuses on several organizational shifts such as the creation of a GIS Coordinator position 

and establishment of a GIS Working Group. These important organizational changes will ensure that the 

program has the human resources needed to support the new capabilities.  

The Phase 1 Recommendations are as follows:  

Phase 1 Governance Recommendations 

[G1] Include the GIS program in to the annual Overall Work Program and Budget for annual progress 

assessment for goal setting, resourcing. The annual process that is currently in place for reviewing, 

updating and publishing the Overall Work Program and Budget, serves as an excellent opportunity to 

formally define a GIS program, assign task responsibilities and quantify staff time, and establish annual 

implementation goals. The Work Program describes the comprehensive planning activities to be 

undertaken during the next fiscal year and provides a detailed description of each task, the expected 

products/outcomes, key milestones and funding information. By including geospatial activities in this 

document, SBCAG will document how GIS supports and benefits various planning activities and what is 

needed to maintain these technical capabilities. The funding requirements documented in this 

Implementation Plan can serve as the initial budget request in the Work Program document. 

[G2] Define a GIS leadership structure. In order to succeed, GIS will need support from multiple levels in 

the organization. This plan recommends the creation of a GIS Coordinator position to guide and support 

operational aspects of the program (see Recommendation S1), but the program will also need strategic 

leadership to ensure that investments are maintained/prioritized and aligned with overall organizational 

goals. AppGeo recommends that the Director of Planning, currently Michael Becker, serve in this role 

and provide strategic leadership to the program. In this capacity, the Director of Planning would also 

supervise the GIS Coordinator. Planning is a natural “home” for GIS within the organization as it already 

houses much of the organizations GIS talent.  It is a major strength that SBCAG’s current Executive 

Director understands the value of GIS technology to a planning organization as she has experienced the 
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benefits in a prior position. With her Executive support, GIS leadership and coordination staff can thrive 

and and build a successful GIS program with SBCAG.  

[G4] Monitor progress of GIS implementation toward GIS strategic goals across all areas and adjust as 

appropriate. As implementation gets underway, the Work Program annual review process will allow for 

annual re-calibration of resources, staff time, and goals as demands for technology change and 

capabilities evolve. This plan should serve as a “living document” and the following should be considered 

on an annual basis:  

● Review progress and accomplishments 

● Understand what was not achieved and why 

● Make adjustments to the Strategic Plan for the next year and communicate to the              

organization 

● Begin the process of tracking and reviewing again 

● Ask, “Did we over or underestimate what could be accomplished this year?” 

● Ask, “Is the scheduled timeline developed realistic?” 

● Ask, “Have any assumptions that the strategic plan was built on changed? And do those 

changes impact the plan?” 

● Ask, “Are there any new challenges being encountered?  What has been getting in the 

way?” 

● Ask, “Does the program have the right staff involved and sufficient resources?” 

 

[G5] Create an SBCAG GIS Working Group; Designate advanced GIS users in Programming and 

Planning to participate in GIS Working Group and schedule quarterly/monthly meeting.  This plan 

recommends establishing a GIS Working Group made up of current GIS users in Planning and 

Programming to help disseminate knowledge and best practices throughout the organization.  Working 

Groups have been very successful in small and large organizations and foster collaboration and 

confidence as well as providing a regular cadence for addressing questions/issues. Meet-ups should 

occur at least monthly, but initially could occur bi-weekly, to discuss technical challenges, new 

tools/technologies, new data sets, and best practices. The meet-up can also provide a venue for sharing 

information about current project or problems. Shorter but more frequent meetings are often more 

productive for technical topics. The GIS Coordinator should establish an agenda for each meeting and 

capture potential discussion topics/questions in between meetings.  Participants in the working group 

can then serve as technical support for other non-technical staff in the organization.  

Phase 1 Staffing Recommendations 

[S1] Designate an internal SBCAG staff person to serve as GIS Coordinator.  At the time of writing this 

document, the Transportation Planner I, Jared Carvalho,  has been informally designated as the 

Coordinator and with the upcoming Overall Work Plan update this role will be solidified.  It is important 
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that the Coordinator is allowed enough time to act effectively in this role rather than treat it as a 

low-priority part-time role secondary to other SBCAG duties.  That model often does not work as the 

Coordinator ends up in a reactionary mode rather than proactively advancing the GIS Program.  As part 

of the Overall Work Plan, it should be made clear that 25% - 50% of work time is expected to be spent in 

the role of GIS Coordinator.  

 

The The GIS Coordinator position will guide and support the operational aspects of the GIS program and 

will be responsible for: 

1. Best practices - Identifying what Best Practices are needed, crafting or coordinating the 

development of the Best Practices documentation and ensuring that this documentation is 

easily discoverable and proactively made available to SBCAG staff. 

2. Technical support - Provides ad-hoc technical support to SBCAG staff using GIS, or wishing to use 

it.  This kind of reactionary technical support would include responding to a specific request for 

technical GIS help from another staff member; acting as a help desk.  

3. GIS project support for Divisions - As SBCAG divisions continue to realize the value of utilizing 

GIS in project work, the need for advanced GIS project support will increase. The Coordinator 

should be immediately involved when a Division determines that their project should/does have 

a geospatial component.  In fact, ideally, the coordinator would be made aware of each project 

at inception in order to provide the insight, which might otherwise not be noticeable to division 

staff, that a project may have a spatial component.  The Coordinator can assist the division with 

properly planning the GIS work and ensuring that the SBCAG best practices and standards are 

being adhered to.  The Coordinator may do some of the GIS work on behalf of the division if the 

work matches the Coordinator’s technical skills and availability. Otherwise the Coordinator will 

recognize when an outside consultant is needed and will facilitate that engagement. 

4. Coordinate the GIS Working Group - As part of the Governance structure an SBCAG GIS Working 

Group will be established and the Coordinator will essentially “run” this working group.   The 

Coordinator will set the agenda for the Working Group meetings and initiatives.  

5. Communications to SBCAG staff regarding data updates, capabilities, resources available to 

them.   Proactive communications could include holding demos or mini presentations, creating 

documents or “cheat-sheets”, and/or sharing information via email to staff about effective ways 

to use GIS at SBCAG, tips and tricks for desktop or online GIS tools in use at SBCAG, 

announcements about new datasets available or status of existing datasets, and more. 

6. Point of contact for external partners.  SBCAG has many external partners with whom deeper 

collaboration and communication will be made in order to facilitate data sharing, knowledge, 

opportunities to share resources and more.  The Coordinator should make initial contact with 

partner points of contact to introduce themselves, swap contact info and share information 

about potential points of GIS collaboration.  At the time of writing this plan, the known external 

partners include: 
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Name Organization/Department Position Email 

Anne Wells 

City of Goleta Advance 

Planning Division Planning Manager awells@cityofgoleta.org 

Brett Buyan 

County of Santa Barbara 

Planning and Development Mapping/GIS Analyst brett@co.santa-barbara.ca.us 

Dario Moreno Caltrans, District 5 

District 5 GIS 

Coordinator dario.moreno@dot.ca.gov 

Duane Gower County Assessor's Office   

Eric Just City of Santa Barbara GIS Coordinator ejust@santabarbaraca.gov 

Kaitlin McNally 

Air Pollution & Control 

District APCD McNallyK@sbcapcd.org 

Larry Lowman 

County of Santa Barbara 

Public Works Prog/Sys Analyst Sr. llowman@cosbpw.net 

Nancy Luccheti 

County Office of Emergency 

Management GIS Analyst nlucchetti@sbcoem.org 

Timmy Bolton 

City of Santa Barbara 

Planning Division, GIS Associate Planner tbolton@santabarbaraca.gov 

Vida McIsaac 

County of Santa Barbara 

Clerk-Recorder-Assessor & 

Elections (CARE) 

Product Owner 

Manager 

vmcisaa@co.santa-barbara.ca.

us 

 

7. Provide resource requirements to GIS executive leadership.  As new needs for resources arise 

the Coordinator will be responsible for communicating these resource requirements to GIS 

executive leadership so that coordinated decision making may occur and ultimately result in an 

update to the Overall Work Plan if needed.  GIS resources may involve staff time, new or 

repositioned staff, computer hardware or software, online services for Infrastructure, Platforms 

or Software ( Iaas, PaaS or SaaS), funding new special GIS projects, consulting services, training 

and more.  

 

[S2] Designate advanced GIS users in Programming and Planning to participate in GIS Working Group. 

As indicated above in item G5, a core set of advanced GIS users from Programming and Planning should 

actively participate in the the GIS Working Group.  In addition to serving as technical support to others in 

SBCAG they can also promote the use for GIS through the course of normal business communications. 

When appropriate, participants will disseminate relevant information learned or discussed at Working 

Group meetings that may benefit other staff and/or projects at SBCAG.  

The Working Group should be composed of a core set of participants but be open to all interested staff 

so as to support and promote knowledge sharing, innovation and geospatial thinking throughout SBCAG. 

Several SBCAG staff indicated an interest in integrating GIS more within their program but have  either 

not done so, or done so in an ad-hoc manner due to lack of knowledge and/coordination. The Working 

Group can serve to break down those barriers.  From time to time, the Working Group may hold special 
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topical meetings and invite additional staff such as Executive Leadership or even partner points of 

contact.  The following table lists current SBCAG staff and their recommended role in the GIS Working 

Group. 

 

Name Program Area Working Group Role 

Jared Carvalho Planning GIS Coordinator, Sets Agenda, Core Participant 

Andrew Orfila Planning Core Participant 

Brian Bresolin Planning Core Participant 

Dylan Tonningsen Programming Core Participant 

Jaqueline Mata Programming Core Participant 

Michael Becker Planning 

Participates when available or by special meeting 

invite 

Kent Epperson 

Traffic 

Solutions 

Participates when available or by special meeting 

invite 

Whitney Rush 

Traffic 

Solutions 

Participates when available or by special meeting 

invite 

Daniel Girard 

Traffic 

Solutions 

Participates when available or by special meeting 

invite 

Sarkes Khachek Programming 

Participates when available or by special meeting 

invite 

Scott Spaulding Programming 

Participates when available or by special meeting 

invite 

Fred Luna Programming 

Participates when available or by special meeting 

invite 

Marjie Kirn 

Executive 

Director Participates by special meeting invite 

Wade Van Beveren 

Information 

Technology Participates by special meeting invite 

 

Phase 1 Workflow Recommendations 

[W1] Launch an interactive browser-based mapping platform for use by Internal Staff.   While SBCAG 

has deployed some web-based geospatial tools, the majority of SBCAG GIS activity remains on the 

desktop whether through TransCAD, UPlan or the use of Esri ArcGIS desktop software. The high demand 

for these applications, and the documented needs for SBCAG staff and the public to have easy access to 

location-based information, makes the case for launching an interactive browser-based mapping 

platform. This platform will provide access to GIS data, maps and tools for the greatest number of users 

at a minimal expense.  

SBCAG should immediately embark on an effort to procure a simplified, responsive web-based 

application that is available on all devices, including tablets and other mobile devices.  SBCAG should 
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provide a focused application that provides the highest priority functions and data.  The application 

should be flexible enough to allow SBCAG staff continue to add new data to it as it becomes available as 

well as keep existing data fresh without requiring programming expertise.  In Phase 1, the application 

should be aimed at internal SBCAG staff only (behind a login) to allow time for staff get familiar the tools 

and begin using it for day to day work.  SBCAG can opt to make the site public at any time but for the 

purposes of this plan, it is assumed it will become public in Phase 2. 

While standing up an application such as this can be completed quickly, it is important to note that 

simply putting GIS data on the web is not enough. Thus, it is critical that SBCAG’s new application be not 

just on the web, but excellent on the web.  Excellence on the web requires the following: 

● Having good, reliable, current information that users need 

● Friendly, intuitive user interface 

● Fast, reliable performance 

● Available on all devices and browsers 

● Fully-supported SaaS deployment, configured to meet an organization’s specific needs 

Based on AppGeo’s extensive experience with local and regional governments, we are keenly aware of 

the fundamental components needed to meet SBCAG’s needs. While there are many options available 

to SBCAG from a large variety of vendor solutions, AppGeo is presenting the following examples from 

our product, MapGeo, as it’s what we know best and aligns well with SBCAG’s needs.  At a minimum, the 

application that SBCAG chooses should provide the following: 

● Access to standard base maps  

● Tiled maps allow for fast zooming and navigation throughout the maps 

● SBCAG funded projects location data and property (and/or address data) from the County’s 

database or a commercial provider is uploaded frequently to allow users to search for locations 

(Ex: a proposed construction area) as well as create abutter’s lists (list of properties or features 

within a specified buffer distance), mailing labels and view a printable project report 

● Access to thematic data such as demographic information, jurisdictional boundaries, land use 

and growth forecasts, commute patterns, current and future traffic congestion, Transit Priority 

Areas, Environmental Justice Indicators, vacant lands, airports, county zoning, airport influence 

area, ALUP and TAZ layers, compatibility policy mapping layers, bicycle and pedestrian networks 

and plans, park & ride and carpooling data, travel demand modeling layers, etc. 

● Ability to consume published map services from external hosted sources 

 

Basic functionality should include: 

1. Simple feature search 
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Example point feature (Cemetery plots) based search functionality from Carson City, NV MapGeo  
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Example polygon feature (parcel/property) based search functionality from Carson City, NV MapGeo 
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2. Buffer-based Selection Tool (Abutters Tool) 

 

Example buffer-based selection functionality from Nashua Regional Planning Commission MapGeo 

 

Example buffer-based selection results list and mailing labels downloads from Nashua Regional Planning Commission MapGeo 
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3. Base Map and Aerial map views 

 

 

Example standardized base maps functionality from Capitol Regional Council of Governments 
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4. Thematic Maps (include key themes requested by SBCAG Staff such as funded transportation 

projects, county zoning and more) 

 

Example thematic map display functionality (Transportation Projects Info) from Strafford Regional Planning Commission 

 

Example thematic map display functionality (Land Use 2015) from Strafford Regional Planning Commission 
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5. Related (linked) descriptive attributes and/or images 

 

Example linked attributes, images and websites functionality from Albany, NY MapGeo 

6. Tools (identify feature, measure, pan, zoom, search) 

7. Mark-up (add graphics and/or text to map) 

 

Example measure and mark up functionality from Nashua Regional Planning Commission 
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8. Output (print maps, labels, lists, etc.) 

 

Example printable map (PDF) functionality from Nashua Regional Planning Commission 

9. Linkage to other available resources such as Project Information Cards, Google Street View 

and Directions, Bing Bird’s Eye View, Ordinances, hosted Property Record Cards,  hosted PDFs, 

etc. 

10. Web map can be called from other applications through URL parameters 

11. Capability to frequently update data through administrative dashboard to provide users with 

up-to-date information 
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Example dashboard functionality from Carson City, NV MapGeo 

12. Ability to capture web application statistics. Web application statistics are an important tool to 

check that a website is meeting goals for use. An effective web application must have a good 

mechanism for capturing and reviewing statistics on the web application utilizations. Capture 

basic analytics for how often the site and functions are used, user profile, how long do users 

stay, as well as detailed statistics by tagging events - i.e., how often are specific functions used 

and layers accessed.  These types of statistics are 

often enough to justify continued funding of the 

system based on user reliance and demonstration of 

efficiencies gained. 

 

Example information included in a website usage statistics report - West Hartford, CT MapGeo 

Requirements to achieve this recommendation: 

● A budget for the initial implementation of a web mapping application must be secured, as well 

as funding for annual subscription.  For the purposes of estimating costs for SBCAG, AppGeo has 

based estimates on the MapGeo product. The “low” estimate assumes the implementation of 

the Gold Tier (Tier 3) which assumes a base of up to 100 layers and 100,000 primary (searchable) 

features.  The “high” estimate assumes the Platinum Tier (Tier 4) which assumes a base of up to 

200 layers and 250,000 primary features.  Both estimates also include the application’s 

administrative console for self-service configuration changes as well as the first year’s 

subscription fee.  
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○ AppGeo assumes that in Phase 1 SBCAG will rely on their consultant for the initial 

implementation and configuration of the application but that in future phases, SBCAG 

may wish to start taking on more of an administrator role.  At first (Phase 2) it may be a 

combination of self-service and consultant support and eventually (Phase 3 or later) 

SBCAG will be able to administer their site completely independently.  

● Determining which datasets can be included on the application as well as any access constraints. 

SBCAG will need to review their data inventory and decide which features should be searchable 

(eg. projects, addresses or parcels), which layers should be for thematic overlay viewing, which 

layers should be included in base maps, and what types of base maps are desired.  During 

implementation the consultant should coordinate with SBCAG to review ideas and make 

recommendations for the configuration. 

● Once the application is launched, SBCAG staff will need to become familiar with the tools and 

capabilities of the site, not only for their own use, but for wider access to the community.  

● Getting the word out about the site through the use of demonstrations, meetings or seminars, a 

press release, and verbal reference by SBCAG staff, will all enhance the investment that SBCAG 

has in the application and in its GIS data.  

● By collecting feedback from users regarding data quality, completeness, functionality and 

performance, SBCAG will be able to better plan for enhancements of the system and determine 

whether future investment in functionality and data are warranted.  

Phase 1 Technology & Infrastructure Recommendations 

[T1] Launch an interactive browser-based mapping platform for use by Internal Staff 

As described in detail in the Workflows category above, the recommended way in which users will 

interact with the mapping platform is through a web browser (see [W1], above). As an alternative to the 

W1 recommendation, one could create an interactive mapping platform with using free desktop GIS 

software but this would tether users to Windows computers and the SBCAG network. Consequently, the 

technical requirement for an effective interactive mapping platform is that the user interface run on the 

current set of major evergreen web browsers (latest 2 versions of Internet Explorer (IE11 and Microsoft 

Edge), Chrome, Firefox and Safari). 

The technology and infrastructure required by an interactive mapping platform vary depending upon the 

specific platform selected. All platforms depend on a server that generates the map images and other 

data (tables, links, etc.) by getting SBCAG geospatial data from a data store (typically one or more 

databases) and background imagery from stored files or from other internet-based servers that stream 

imagery. The main consideration is whether SBCAG wants the map platform server to be on its own 

premises, internally hosted and supported, or whether SBCAG wants to use a hosted interactive 

mapping platform provided by a vendor as a Software as a Service (SaaS) in the internet cloud. 

This plan recommends that SBCAG use a vendor-supported SaaS for its interactive mapping platform. An 

on-premise solution would add complexity to SBCAG’s GIS management along with cost, even if one 

used a vendor to create and managed the internally hosted mapping platform. The SaaS, 
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vendor-provided, solutions allow SBCAG to focus on using map data and tools for the organization’s 

main mission without taking on an additional IT burden. Vendor offerings that should be considered are: 

● Esri ArcGIS Online (AGOL; www.esri.com) -- this popular offering requires a named user license 

to create maps and web mapping applications; most maps / applications published tend to be 

very simple viewers (many based on templates) unless one involves a mid-level application 

developer to add tools and options to a given application; AGOL uses a credit-based payment 

scheme that is associated with one’s Esri licensing 

● GeoCortex (www.latitudegeographics.com) -- this is a set of tools for building web mapping 

applications of all levels of complexity based on Esri ArcGIS Server and consequently requires a 

costly ArcGIS Server on-premise or subscription to Esri enterprise systems hosted in the cloud; 

GeoCortex is a licensed software application 

● MapBox -- this SaaS is a web mapping platform that permits subscribers to build web map 

applications of varying degrees of complexity; in general, the site is more oriented toward web 

developers than it is self-service GIS users; various subscription levels are available 

● MapGeo (www.mapgeo.com) -- this is a combination of a managed service offering and SaaS; it 

provides a full-featured basic template with capabilities and datasets tailored through a rapid 

consultation process to meet specific client needs; clients can then manage the data and map 

site through their own control panel, or in conjunction with MapGeo support, or solely by 

MapGeo support; note that MapGeo is a product of Applied Geographics, the authors of this 

report. 

● Boundless Exchange and Managed Services (www.boundlessgeo.com) -- this managed service 

offering provides a platform for GIS and related data and (working with their consulting arm) 

customization of the resulting map platform for different purposes 

The ideal platform for SBCAG is one in which there is an out of the box template that can be configured 

to SBCAG’s most common view, query, and output needs, allows datasets to be updated frequently with 

a minimum of effort, and also supports data-sharing capabilities by letting web map application users 

either download a dataset or use it as a web-shared map service supported by their own GIS software. 

 

[T2 and T3] Establish the hardware, network, workstations, and software to support GIS activities 

SBCAG currently suffers from a lack of appropriate access to GIS software. The organization licenses two 

seats of ArcGIS for Desktop, one of which is shared on a virtual machine accessible to all, the other of 

which is on a specific user’s computer because it must be present to support other, essential, software 

on that computer. The shared virtual machine also hosts other software, so the computer is sometimes 

not available for GIS use at all. 

Full-featured GIS software needs to be available for people who: 

● Edit or create GIS data 

● Make formal cartographic products (e.g., standardized maps for reports and meetings) 

● Perform advanced spatial analysis as part of their work using GIS-software tools 

This is a fairly small set of individuals at present. Most of these staff members edit, analyze, or create 

formal maps only some of the time. The quandary is how to ensure these staff have access to 
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full-featured GIS software when needed without buying more software licenses (and maintenance 

agreements) than are absolutely necessary. There are four options: 

● Acquire more single-use (per machine) licenses of ArcGIS for Desktop 

● Use the Esri concurrent license model for ArcGIS for Desktop, so all appropriate staff have the 

software but can run it only when one of the shared licenses is available from a license server 

● Augment existing Esri ArcGIS for Desktop installations with the open-source, free, QGIS desktop 

GIS software (www.qgis.org) or similar 

● Switch to ArcGIS Desktop subscriptions - a newer offering from Esri in which one gets the 

emerging ArcGIS Pro software, which Esri has positioned as the future of desktop GIS, even 

though ArcGIS for Desktop is still considered a current, supported, application too 

This plan recommends that SBCAG continue to use the Esri ArcGIS platform (either the classic desktop or 

the newer ArcGIS Pro). Most younger professionals in planning, geography, and similar fields receive 

training using this software and most of SBCAG’s partners use it too. This creates an informal support 

network for SBCAG in along with the actual support Esri provides. QGIS and similar tools are powerful, 

and have vendors who offer support contracts and assistance for the free software, but the reality is 

that SBCAG works mostly in an ArcGIS environment. Consequently, SBCAG should increase its pool of 

available Esri licenses. 

Presuming that SBCAG should have up to 5 seats of Esri software available for use, the table below 

shows the pricing and other assumptions around provisioning these licenses. 

Model Licensing Type Per Seat or User Cost Total Annual Cost 

Individual computers have 

licenses (could be virtual 

machines 
Single use (per 

machine) $1,350 $6,750 

License server checks out 

licenses to users who have 

software on their computers 
Concurrent use 

(license pool) $3,150 $15,750 

ArcGIS Subscription (Basic 

level) - ArcGIS Pro only 
Named user (per 

individual) $800 per year $4,000 

 

With the exception of the subscription choice, licensing includes Desktop (Basic) and ArcGIS Pro (Basic). 

The subscription includes only ArcGIS Pro -- which would be a problem for other software SBCAG uses 

whose compatibility with ArcGIS Pro is not yet proven (e.g., the Caliper applications, UPLAN). Of course, 

the model above assumes that all five licenses are needed at the same time. If this would rarely be the 

case, and three licenses available at any one time would suffice there are two options: 

● Buy 3 concurrent seats, but install the software on all potential users’ computers; staff 

“negotiate” for use when more than two people have a GIS editing or cartography task at the 

same time (as they do now, fairly successfully); a single workstation or server hosts the license 

manager without needing additional computing resources; total license cost: $9,450, total 
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system costs (8gb RAM, 50gb hard disk storage, 1 to 2gb GPU graphic cards in each system) 

would vary but might be approximately $300/per GIS system to upgrade current desktop 

computers; total cost: $10,350 

● Buy 3 single use licenses and provision 3 virtual machines for sharing (similar to the current 

shared use system today); total license cost $4,050; provisioning new virtual systems (adding 

memory and capabilities to current virtual machine servers) $500 each; total cost $5,550 

Until the pool of GIS editors, data-creators, cartographers, and analysts exceeds 6 or 7 individuals, the 

individual license model is going to be most effective. It’s worth considering that one can provision 

individual computers for only slightly less than virtual machines, so if certain individuals are intensive GIS 

users, a license can be provided for their desktop use at pretty much the same costs as a virtual GIS 

system 

Phase 1 Data Management Recommendations 

Data management is an essential activity for any GIS organization and is identified as a critical area of 

improvement for SBCAG’s expanded use of geospatial data. The recommended actions for data 

management in this implementation plan consist of: 

● Defining data management goals and strategy for SBCAG’s own (self-authored or altered) 

datasets 

● Defining data management goals and strategy for datasets received from external sources 

● Assess all current datasets and other data resources to make a plan for their transition to meet 

the goals (tactical plan) 

● Implement the data management plan 

● Measure / maintain the data management plan 

Data management goals definition does not need to be a lengthy effort. An initial formulation of 

SBCAG’s data management goals is: 

● Maximize data availability 

○ Non-sensitive datasets are available to all staff within SBCAG to view and query 

○ Sensitive datasets are available to selected appropriate staff or programs within SBCAG 

and require additional steps to share to other staff on a case by case basis, creating an 

audit or due process mechanism that allows SBCAG to demonstrate appropriate 

safeguarding of sensitive data 

○ Only selected staff can share non-sensitive datasets to external individuals or 

organizations in order to maintain accountability and  

○ Only selected staff can share sensitive datasets to external individuals or organizations 

and this can be done only through a documented process 

○ Within the SBCAG internal network, datasets are easily discoverable through map-based 

methods (e.g., through the interactive web mapping application) and by thematic 

(keyword) query 

● Minimize confusion for data users 
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○ Datasets are easily discoverable by map query and by thematic or keyword query and by 

browsing a consistently maintained data catalog 

○ Data users know who the data steward or expert is in each program area in case they 

have questions about a dataset or need to communicate a query about information the 

program might have 

○ The location of datasets on the SBCAG internal network is well-documented and readily 

available to SBCAG staff (as appropriate, given sensitive datasets) 

○ Users can easily tell if they are working with the most current dataset 

○ Users can easily tell what generation of dataset was used in historical “frozen” GIS 

projects 

● Make data maintenance as easy as possible 

○ Maintaining the quality, updating dataset storage locations, and writing useful metadata 

are planned parts of all work that creates or edits GIS data 

○ Program areas or datasets, or both, have GIS data stewards (this may be one person 

who serves multiple program areas though) responsible for data quality within the 

dataset and data availability to others 

Data management goals for datasets received from outside of the agency are similar, except that data 

maintenance is largely tracking where datasets came from and getting metadata (point of contact, date 

of last update, appropriate uses, attributes, methods used) from the source of the data. The goals of 

discoverability, availability and practical clarity all still apply. 

Implementing the data management goals is a high priority. In Phase 1, two actions are recommended. 

These are discussed in detail below. The actions start SBCAG toward a well-managed data structure. This 

will be very beneficial to SBCAG, making use of GIS in its work much more efficient. 

 

[DM1] Complete the assessment, organize and document the GIS network folder structure.  

At present, SBCAG has many GIS datasets on its internal storage network and on individual workstations. 

GIS datasets are in a shared folder structure, but also on individual computers, and may be duplicated in 

project folders.  

A full listing of GIS datasets is the first step in organizing SBCAG’s data systematically. For each GIS 

dataset this includes: 

● dataset location 

● most recent file date for the dataset (shapefiles have several files and the most recent date of 

the .shp or .dbf component is the key date) 

● feature types present in dataset - point, line, polygon, raster 

● list of attributes 

● association with specific SBCAG project or work effort, if known 

This effort would document the location of all GIS datasets that SBCAG has at present. It should focus on 

the directories that are currently shared as GIS libraries and on active project folders, in order to move 

forward as swiftly as possible. 
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The information about the characteristics of each GIS dataset is the basis of a catalog (see [DM2] below 

and a reorganization of SBCAG’s GIS data storage structure. SBCAG, like many organizations that 

perform projects of different sorts, faces a challenge. The data library must contain the most current 

version of a given dataset (e.g., parcel boundaries), but when a particular version of a dataset is used for 

a project, then that version has to be retained as documentation for the basis of the project outcome. 

It’s not sufficient to have a dataset in file form that is called “Parcels”  within the project folder; rather 

one needs to know which version of the Parcels dataset is present, and perhaps whether it is the same 

one that is now considered to be the current dataset.  

The solution to this problem involves two components: a naming convention for datasets so the version 

is part of the dataset name and a folder structure in the GIS library directory that makes clear which 

version is considered current. A model of this is shown in the figure below. 

 

 

As the figure shows, SBCAG has a GIS Library shared on its network. The library should be mapped as a 

standard drive letter for all users. Within the library, major topics are broken out. Then within each 

major topical area, specific subjects are the next level of the folder structure. Within the specific subject, 

the most current version is present with a version descriptor consisting of the two digit year and a 

sequential number for that year. For instance, the figure shows the most current Parcel dataset (stored 

in a file geodatabase, which keeps data in a directory) as “Parcels_2018_06”. The location of the dataset 

indicates it is the most current one, and the version suffix says it is the sixth version of the authoritative 

parcel data received or created in 2018. The “Archive” folder under the Parcel subject folder contains all 

of the earlier authoritative versions.  

Appropriate thematic folders (e.g., “Cadastral” in the figure above) need to be determined by the GIS 

coordinator (discussed above) with the assistance of other SBCAG staff. There is no perfect naming 

convention, but in general, names should capture the most essential characteristic of the topics and 

datasets under them. It is also beneficial if the naming conventions follow established standards, such as 

the framework data themes of the federal National Spatial Data Infrastructure (NSDI; 

https://www.fgdc.gov/initiatives/framework): 
● Geodetic control 

● Orthoimagery 
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● Elevation 

● Transportation 

● Hydrography 

● Governmental Units 

● Cadastral 

When a project uses a particular version of a dataset (usually the current version), it references a 

dataset with a specific version name. So, whether that version is copied to the project’s folders and used 

from there or used from the library, there is no chance of mistakenly using the most current dataset 

when the project actually used some earlier version of a dataset. 

SBCAG projects can run for many years and may edit or create a large number of GIS datasets, which 

may be changed over time during the course of the project. It would be awkward to continually 

increment version suffixes during the work. However, project folders should follow the same 

organizational principles as the GIS library -- when a version of a dataset needs to be retained in a 

“frozen” state, it should be given a year and sequential suffix. The suffix denotes authoritative “as of a 

date” status for a dataset. 

For example, a project might be creating a network of bike trails as a GIS dataset. This is stored as 

“Bike_Trails” while it is in progress internally. Just before a public meeting, some maps need to be made 

for public comment. SBCAG needs to know the comments from the public meeting associate with a 

specific version of the bike trail GIS dataset. So, the in progress Bike_Trails dataset is saved as 

“Bike_Trails_2019_01” and the maps for the meeting are made with that dataset. (The dataset could be 

stored in the project directory structure or in the shared GIS library directory, depending upon whether 

others outside of the project need it.) The ArcGIS project file (.mxd) is also retained as the container for 

the sources of the maps shared with the public. As work proceeds on the bike trails, there will be 

additional authoritative versions of datasets and ArcGIS project files created at appropriate milestones.  

One other topic of importance in the data management process is the form in which GIS datasets are 

stored. Commonly used formats are shapefiles and file geodatabases. Two older formats that are now 

obsolete are personal geodatabases (based on Microsoft Access) and coverages (a topological file and 

table set). Other common file-based formats are varieties of databases (geopackage, SQLite) and even 

text files in particular forms (geoJSON, notably).  

Shapefiles are actually multiple files (minimally at least 3). This makes shapefiles inherently fragile 

because loss of anyone of the 3 key files renders the dataset useless. Also, there are limitations to the 

format in terms of the attributes associated with the geography features. Column names are limited to 

10 characters, necessitating sometimes cryptic abbreviations. Dates are treated inconsistently and 

boolean or bit columns are poorly supported.  

File geodatabases are a proprietary format of Esri, but are commonly used in contemporary GIS. This is 

due, in part, to the dominance of Esri software.  Non-Esri software can read file geodatabases but 

cannot edit them. Part of the popularity of file geodatabases is because the directory-based structure is 

robust, flexible, and can contain many different GIS datasets within it, including tables that are not 

linked to GIS features (stand-alone tables).  This makes the geodatabase a useful container because, for 

instance, it could contain “Parcels” (boundary polygons for parcels), “ParcelCentroids” (points in the 
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geometric center of each parcel with parcel numbers attached to each point), and “ParcelOwners” (a 

stand-alone table of parcel numbers and owner information).  For new GIS work, SBCAG should consider 

making file geodatabases the agency standard unless there is a reason not to use that format. 

The major activities under this implementation element are: 

● Creating a listing of datasets and their characteristics 

● Designing the directory structure for the GIS Library 

● Moving data into the directory structure and naming conventions, including updating the list 

with datasets that were not renamed or moved 

● Optionally, move datasets to a single standardized format (e.g., file geodatabase) 

These activities will give SBCAG a sound organization for its data. The level of effort could be 60 to 80 

hours. The work could be done by a GIS technician brought in as a consultant. The effort will be most 

efficient if it is done rapidly, because if it is stretched out over several months, new datasets will appear 

in old places, and more time will be spent updating the list than in moving to the next step of data 

management: creation of a maintainable GIS data catalog. There may be a temporary need for more 

storage on the network in order to move datasets to a holding tank for eventual reorganization. Based 

on preliminary assessment of SBCAG’s GIS dataset, the transient storage need is less than 500gb. 

 

[DM2] Review, revise, complete and maintain the comprehensive data catalog making sure that GIS 

datasets are easily discoverable based upon metadata, spatial extent, topical categories, or both.  

An effective GIS data catalog will become the main tool for data discovery within SBCAG. The versioning 

scheme and storage conventions described already assist in finding datasets, but don’t necessarily help 

the user know what the dataset contains. A useful GIS dataset catalog must: 

● Be easy to search by using a map 

● Be easy to search by using keywords, themes, or other terms 

● Be available in some kind of table format to facilitate list-making and to make reviewing the 

catalog contents easier 

SBCAG should begin its catalog by defining a table structure for dataset attributes. These should be easy 

to understand, even to someone who rarely uses the catalog: 

● Dataset root name (e.g., “Parcels”, not “Parcels_2019_01”) 

● Theme (e.g., “Cadastral”) 

● Subtheme name, if not obvious in the directory structure 

● Program “owner” -- the name of the program responsible for maintaining or obtaining the data 

● Data steward -- the name of the person responsible for determining when the data are 

authoritative; for SBCAG partner data that might always be considered authoritative there 

should still be a responsible steward 

● Dataset type (table, polygon, point, line, raster) 

● Full name (typically used in a map legend) 

● Dataset source and contact (if outside of SBCAG) 

● Date of last update to authoritative status 

● Abstract -- a paragraph or few sentences that describe the dataset 
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● Purpose -- the rationale for the dataset sufficient to help someone understand how best to use 

it 

● Limitations on use -- whether the data should not be used for particular purposes, distributed 

outside of SBCAG, distributed outside of a program or project, etc. 

● Sensitive -- whether the dataset is considered sensitive, as discussed above, and thus are not 

available freely to SBCAG users 

● Keywords -- words or “tags” that describe the dataset in ways one might search for it 

For the spatial part of the catalog, a common approach is to define the spatial extent of each dataset as 

a polygon. This forms its own GIS dataset, linked to the catalog table. SBCAG’s catalog can be created as 

a GIS dataset (a file geodatabase) with the attribute table described above. The same catalog structure 

might be used inside of larger or longer-term projects, to keep project data organized. 

Creating the catalog is straightforward using tools that build bounding boxes for any GIS data and then 

entering the catalog information. The more time-consuming parts are deciding on stewardship, 

gathering or creating descriptions of datasets and then verifying that the data stewards agree with the 

catalog entry.  

The initial implementation of the catalog should be done in conjunction with re-organizing the 

directories. The catalog effort could be 40 to 60 hours of work and, as with the directory and dataset 

reorganization, could be done by a GIS technician provided by a consultant. 

Phase 1 Knowledge & Training Recommendations 

[KT1] Identify and participate in technical courses to prepare staff Coordinator (and optionally the 

Working Group staff) for the demands of support role. As SBCAG evolves toward a more formally 

managed program, a GIS Coordinator will need to establish best practices and be trained on new data 

analysis tools, web applications, data management best practices, industry standards for cartography. 

Technical GIS users will need to be trained on desktop tools and how to comply with the organizations 

best practices for data management and cartography.  There are a number of opportunities for training 

that SBCAG can take advantage of. Both UCSB and Santa Barbara City College offer academic courses in 

GIS and there are numerous online classes with organizations such as Esri or Linda.com. In general, the 

academic classes will take a broader approach to GIS education providing more background on the 

technology and a broader foundation for future learning. Online courses will tend to focus on a specific 

platform or process and can often be self-paced. Consultants can serve as a valuable resource for 

training on a workflow specific to the organization (e.g. “This is how to create a map using the SBCAG 

map template”). Some specific recommendations include:  

 

Santa Barbara City College:  

SBCC offers several relevant GIS overview courses that 

would help SBCAG staff build a solid conceptual and 

technical foundation for GIS management.  
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GEOG 171: Introduction To Geographic Information Systems And Maps 

Techniques, tools and theories used to examine geographic information. Includes the structure, 

uses, and basic operations of a Geographic Information System (GIS). Cartography and 

cartographic design are incorporated, as well as overviews of aerial photography, remote 

sensing, and global positioning systems. Includes uses of GIS software in business, urban 

planning, resource management and scientific research. 

GEOG 172: Geographic Information Systems: Software Applications 

Extensive practice with a GIS package, accompanied by exploration of the range of applications 

in which GIS is used (resource management, public works, business, planning, scientific 

research). Covers key skills for operating GIS software packages, including geographical data 

acquisition, creation, management, analysis and output. 

Online Certificate Programs 

There are several very good online certificate programs aimed and professional development for the 

geospatial professional. One with an excellent reputation is Penn State which offers two tracks -- one for 

the novice and one for the experienced professional.  While a certificate program is a bigger investment 

in terms of time and effort, the payoff in terms of ability to confidently manage and guide a GIS program 

within an organization could be significant.  
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https://www.worldcampus.psu.edu/degrees-and-certificates/geographic-information-systems-gis-certificate/courses 

Esri Online Courses 

Another good option for formal training are the Esri online courses. SBCAG staff can pick and choose the 

most relevant technical courses and participate as time permits. The only drawback to software 

vendor-based training is that GIS concepts and best practices will be limited to the Esri suite of tools. In 

many cases, the GIS Coordinator will need to understand concepts, tools, workflows outside of the Esri 

toolset.  Below is a high level view of the courses offered:  

 

Within each of the Topics above, dozens of courses exist targeting the specific skill set desired. Below 

are some options under “Data Management”.  
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For the purposes of cost estimating, the “low” estimate in this plan assumes a single course at SBCC and 

the “high” estimate assumes 2 online courses at Esri.com. If the GIS Coordinator pursues, a professional 

certificate at an institution such as Penn State, it is assumed that SBCAG would not incur the full expense 

for this professional development. The full cost of such a certificate could be upwards of $10,000.  

 

[KT1 - ONGOING] Schedule & conduct quarterly internal training sessions for SBCAG Working Group 

and Users (by the Coordinator)  As the GIS Coordinator picks up new technical skills from formal, 

external training, it will be important for him to share this knowledge with technical staff on the GIS 

Working Group. He should focus on the most relevant technical topics/skills and provide internal, 

quarterly training sessions. These topics can focus on routine activities to support GIS operations with 

the organization (e.g. data maintenance, basic map making, etc.) but may evolve into more analytical 

tasks aimed at specific program area needs. It is assumed that the GIS Working Group will receive the 

most intense technical training with end-users focused on effective usage of the web-based mapping 

tools.  

 

[KT2] Define an annual training plan for GIS Coordinator and users. The GIS Coordinator will need to 

work with the Director of Planning to establish professional development goals and align a training plan 

to meet those goals. This plan recommends the following targeted areas for the first 3 years of the GIS 

program: 

Year 1: Best practices for geospatial data editing, cartography, enterprise data management 

Year 2: Database/tabular data integration, database design, advanced cartography, basic SQL 

Year 3: Geospatial data analytics, Python, web application configuration/management 
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As specific project requests arise within the organization, the GIS Coordinator should identify specific 

technical skills or knowledge that are needed to complete the tasks/projects and focus the training plan 

on obtaining those skills. As web-based “self-service” tools take hold within the organization, it could be 

that additional application configuration/management skills are needed to support end users. 

Alternatively, if deeper analysis or modeling is needed on projects, skills that allow more advanced 

integration with Business Intelligence tools may be a key target area.  

 

[KT3] Make technical support available to SBCAG staff. SBCAG has the advantage of being a relatively 

small organization in which robust help desk “ticketing systems” are overkill. Providing support to 

SBCAG staff can be done in a relatively informal manner. With a GIS Coordinator in place and GIS 

Working Group staff helping to disseminate knowledge out to others in the organization, it will be clear 

to staff who to ask for help. The Working Group will establish best practices so that technical 

guidance/advice is consistent.  

The Coordinator should establish a mechanism for accepting and prioritizing these requests and work 

collaboratively with project owners to define the scope, timeline, data sources and expected outcomes. 

Tracking of requests can be done simply with a shared spreadsheet or, if needed, task management 

platforms like Asana or Jira can be used to capture/track requests and progress. It will be important to 

track tasks and support throughout the year to quantify the value that this position is bringing to the 

organization during the annual Work Program review and budgeting cycle.  

The implementation of self-service web-based tools will be tremendously helpful to non-technical staff 

and may obviate the need for some technical assistance. With a web-based platform, users won’t need 

GIS skills nor will they need to understand data sources, licensing, cartography or advanced queries. 

Many of the most common questions/tasks/needs can be pre-packaged into the platform allowing 

anyone to explore data and maps independently. That said, there will be special projects that need 

significant technical input from the GIS Coordinator.  

 

[KT3a] Define processes and best practices for GIS use (people, how-to documents, etc.) 

With input via formal training and perhaps consultant support, the GIS Coordinator will need to establish 

and document best practices tailored to SBCAG GIS workflows. Documentation does not need to be 

verbose, however it should be kept up to date and serve as a trusted reference for regular users. Best 

practices documentation should include links and brief descriptions for data analysis tools and the 

web-based mapping application so users are aware of these resources. A concise data catalog and data 

management best practices should also be maintained. Links to cartographic map templates will also 

help ensure the consistent production and publishing of map products. Platforms as simple as shared 

Google documents can serve as a documentation source, allowing multiple “authors” to add or 

comment on existing documentation.  

[KT4] Establish on-call and/or project support contracts with one or more commercial GIS consultants 

for ongoing strategic guidance, advanced technical support, application development/maintenance, 

data development. As SBCAG develops its in-house expertise, it will be valuable to have professional GIS 

consulting support available to the organization. Consultants can do some of the heavy lifting in terms of 
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database design/documentation, application configuration, data development (e.g. digitizing new 

layers), or providing guidance on best practices. Many organizations of similar size rely on consultant 

support to augment in-house expertise and expedite important projects. In addition to providing 

additional “hands on deck”, a consultant can provide continued technical guidance and strategic support 

for the GIS program. Costs for this type of support are very scalable and offer a high return on 

investment.  

Phase 2 Recommendations 

In Phase 2, SBCAG takes advantage of its geospatial foundation and focuses on deeper integration of GIS 

tools, analysis and visualization into daily workflows and projects. With the data organized and 

documented, a technically-trained GIS Coordinator in place, and a web-based platform for broad 

distribution of geospatial information and tools, SBCAG will be positioned for great progress in Phase 2.  

This plan recommends making the SBCAG web mapping platform publicly available to enable sharing of 

regional GIS base data and specific project information. As described in this section, not all project 

details must be exposed, but those that are most relevant to the public could be published in this 

manner.  This plan also recommends using geospatial data and tools in a more integrated manner on 

specific planning projects (such as the RTP and Airport Land Use Plan) and workflows. Managing data 

and analysis within the GIS, rather than just using GIS as a graphic output for a report, will be more 

efficient and will enable true geospatial analysis and potentially better outcomes.  

The Phase 2 Recommendations are as follows:  

Phase 2 Governance Recommendations 

[G3] Coordinator participates in regional GIS meetings/activities. After establishing a solid internal 

foundation in Phase 1, the GIS Coordination should begin to engage more deeply with external partners 

in Phase 2. SBCAG’s cross-jurisdictional perspective provides the opportunity to help coordinate data 

sharing and information exchange across local agencies. This starts with the SBCAG GIS Coordinator’s 

participation in regional GIS initiatives and meetings, such as the County Office of Emergency 

Management (OEM) meetings. These meetings will foster two-way sharing about new data sources, 

relevant projects, or opportunities for resource sharing. This would serve SBCAG’s regional interests as 

well as those of local jurisdictions, resulting in better informed decisions and reduced duplication of 

effort. 

Additionally, Santa Barbara County is pursuing an enterprise approach to its GIS and is interested in 

SBCAG’s participation in its efforts. The GIS Coordinator’s outreach to the County may allow SBCAG and 

the County to build a close partnership for data-sharing (at a minimum) and perhaps for federated data 

management in which both SBCAG and the County share data creation, update, and posting for users. It 

might even be an opportunity to share technologies, such as a common web-map platform. 

 

[G4] Monitor progress of GIS implementation toward GIS strategic goals across all areas and adjust as 

appropriate. As implementation continues, the Work Program annual review process will allow for 
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annual re-calibration of resources, staff time, and goals as demands for technology change and 

capabilities evolve. As noted in the Phase 1 recommendations, this plan should serve as a “living 

document” and progress and priorities should be evaluated and recalibrated on an annual basis. 

Phase 2 Staffing Recommendations 

[S3] Promote GIS use as appropriate within Divisions.  As geospatial thinking expands among the 

working group participants, SBCAG staff will naturally promote GIS within Divisions throughout the 

normal course of business communications.  There are many ways to accomplish this dissemination of 

information, but one of the best ways will be through use of the new interactive browser-based 

mapping platform in all possible scenarios - at regular staff meetings when appropriate to the topic at 

hand; as a means of technical support to help staff find answers to division work related questions or 

analysis; including links, screenshots and videos in the office email communications.  The web-based 

mapping platform is going to provide immediate results to staff by allowing a means of self-service that 

has yet to be realized and will most effectively demonstrate the value of GIS. 

Other ways to promote GIS use include: 

● Through planned office memos or email communications on a regular schedule (ex: monthly or 

bi-weekly), which could include short tips and tricks, “Did you know?” type communications, 

short videos (2 - 5 minute max) on using the web-based mapping platform;  

● Through involving the GIS Coordinator at the time of new project initiation to help recognize 

geospatial need, advocate for it’s incorporation and to assist with implementation.  

● Through special meetings (presentations, demonstrations, trainings or facilitated discussions) 

sanctioned by the GIS Working Group and Executive Leadership;  

At the core of all of this is the concept of supporting and encouraging geospatial throughout SBCAG.  As 

the staff are continually exposed to GIS and the user base grows, innovation will inevitably surface.  New 

ideas should be welcomed, heard and assessed in a coordinated fashion but without such a heavy hand 

that creative thinking becomes stifled or fosters the desire to work independently and siloed. 

Phase 2 Workflow Recommendations 

[W1] Make interactive browser-based mapping platform available to Public.  

By the onset of Phase 2 there will now be a strong foundation of internal geospatial use and users built. 

It will now be time to look further outward and ensure that the public that SBCAG serves, and it’s 

partners, are able to take advantage of the investments and progress made in Phase 1.   Making the 

browser-based mapping platform publicly available is a great way to increase transparency and allow its 

end users to quickly answer their own questions and stay informed.  

At this stage SBCAG will need to determine which, if any, data should stay internal-facing only (behind a 

login).  If required, SBCAG will be able to publish information that is appropriate for public consumption, 

or only for internal or partner consumption through the use of users and roles management in the 

applications administrative tools.  This plan assumes that there is no cost to making the application 

public as it is assumed this is a self-service configuration change in the application.  
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[W1 - ONGOING]  Maintain interactive browser-based mapping platform (SaaS Subscription, 

Enhancements Add-ons).  By this point in Phase 2 the application will have been online for roughly a 

year and the annual SaaS subscription will be due.  Subscription fees are typical of SaaS products and 

provide for the ongoing support required by the Vendor to keep the application up and running.  For 

instance, AppGeo provides the following promise for all MapGeo subscription periods: 

● 24/7 access to a single instance of MapGeo hosted in AppGeo’s production hosting environment  

● Maintenance of site configuration such as default settings, site logins, and site contact 

information 

● System management and application support to monitor and maintain site to ensure optimal 

performance.  

● A detailed monthly web statistics report on site utilization emailed to the customer.  

● Ongoing enhancements and version upgrades to MapGeo’s functionality.  

● Maintenance of MapGeo’s compatibility with the latest two versions (current version and one 

prior version) of the evergreen web browsers 

The cost estimate for SaaS subscription are based on MapGeo’s subscription fee for the Gold Tier (low) 

and the Platinum Tier (high).  AppGeo has performed extensive market research and finds that the 

MapGeo subscription fees are competitive with most similar platforms. 

Once the application is opened up to the public, the requirement to keep the data up-to-date will 

become imperative.  The GIS Coordinator will need to be comfortable with refreshing datasets in the 

application and have a plan in place for this routine maintenance.  Some datasets are relatively static 

and do not require frequent updates which others change monthly, weekly or even daily.  Once the 

SBCAG data catalog from Phase 1 is available, the Coordinator will know which datasets are updated on 

what schedule. This will inform the web application refresh schedule.  If it is determined that daily 

refreshing of particular datasets are needed, SBCAG may want to implement tools for automating the 

process.  

In addition, as usage rises on the site, requests to enhance the application with additional functional 

add-ons or additional datasets are inevitable.  Many browser-based mapping applications come “out of 

the box” with core functionality and the option to add-on additional features a-la-carte.  SBCAG users 

may wish to start hyperlinking files (eg. documents, plans, maps, images) to particular features on the 

maps, or to even start using it as a geo-enabled document management system.  
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Example of geo-enabled document management from Southeastern Connecticut Council of Governments MapGeo 

Furthermore, as new data is developed or enhanced, the need for adding new searchable datasets to 

the application may arise.  For these example reasons, SBCAG should plan to have funding set aside to 

support the inevitable requests for advancing the application and providing that additional value to its 

users. 

The plan’s low cost estimate assumes that no enhancements are made to the application in Phase 2. 

The plan’s high cost estimate assumes that SBCAG adds a second searchable dataset, implements an 

automated data refresh tool, and implements an advanced enhancement such as a document 

management add-on. 

 

[W3] Integrate GIS into SBCAG daily workflows.  With improved data management, technology and 

infrastructure, enhanced knowledge among staff, and the browser-based mapping platform, GIS will 

organically become part of SBCAG daily workflows within each Division.  There will be more confidence 

in knowing which datasets to use for a particular use case and how to use it.  With the online mapping, it 

will be simpler and more efficient for staff to gain geospatial insight for the most common, 

straight-forward tasks such as visualizing commuter patterns, demographic information or land use; 
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address lookup, or for generating a list of addresses nearby a new transportation project site, for 

instance.  

Data management/maintenance workflows will also need to adjust to accommodate GIS best practices. 

For example, the maintenance of the SBCAG Projects data (projects and funding sources) will require 

Programming to adopt new methods and processes into their daily workflows. There are several options 

for “geo-enabling” the project data maintenance workflow. Programming could simply capture latitude 

and longitude with each project in their tracking spreadsheet allowing GIS users to visualize the project 

locations with desktop (ArcGIS) using the built-in tool for creating a layer from X, Y.  The table could then 

be uploaded regularly to the web mapping platform. An alternative workflow would be for Programming 

to maintain the project data as GIS feature classes rather than a spreadsheet.  At the end of each editing 

session, a model builder process could be run to output the data to a standardized spreadsheet (for 

those who depend on that data format) and publish the data to the web mapping platform. These 

workflows are applicable to any data set SBCAG wishes to geoenable and better integrate with the 

mapping tools.  

The plan’s cost estimates assume that the SBCAG staff are able to develop consistent workflows for 

repeat daily work by working together and sharing their collective knowledge and skills.  If outside 

consultant support is needed to assist with defining specific workflows, that can be funded from the 

recommended ongoing consultant support [KT4]. 

 

[W2, W4] Integrate GIS in work effort planning for major projects and more advanced project 

workflows.  When planning the work effort for an upcoming project (e.g. planning project or study, or a 

Traffic Solutions project), GIS should be built-in to the effort from the beginning at project concept 

initiation.  The staff responsible for the project planning should include either the GIS Coordinator or at 

least one of the more advanced core Working Group participants, and their role for that effort should be 

to ensure that GIS is included in the project plan all the way throughout the entire project.  This will 

allow the project budget, schedule and resource estimates to include any funding, time and 

staff/consultants required to cover the geospatial work.  In this way, mapping will not be an 

afterthought but will be baked into the project.  

All projects should be scrutinized to determine: 

● Does the project involve location? If so, in what forms and is it mappable? 

● Is the project problem statement spatial? 

● What maps could help tell the story to augment the narrative of a report? 

● What spatial analysis could help answer the questions that the project is trying to answer? 

● What data inputs may be needed? Do we, or our partners, have that data? 

● What intermediate data outputs may be created or derived and what final data outputs will be 

developed?  

● Can, and should, any of these data products be included in the SBCAG data catalog and online 

mapping platform?  

● If it should be included in the online system, will it be useful to the audience as-is or should we 

be sure to include particular attributes during the project to make it more useful? 
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● What partners will benefit from the data or map products developed during this project? 

● Is a consultant going to be working on this project? If so, be sure deliverables include all GIS data 

used or created, in the SBCAG standard data format (eg. Esri File Geodatabase), with FGDC 

compliant metadata.  It may be warranted to also require an Esri Map Package as deliverable as 

that will provide SBCAG with the map document which contains the map layers symbology and 

display settings and all the data referenced by the layers in it.   If using ArcGIS Pro, a more 

complete deliverable would be a Project Package which saves and shares a project along with its 

maps, data, styles, toolboxes, tasks, attachments, geoprocessing history, and connections. 

These may be useful when preparing to set up the online mapping platform with any new map 

themes from the plan.  In addition it provides a static archive file that captures the resources 

used for the project at that point in time which supports SBCAG’s need for traceability. 

The forthcoming updates to the Regional Transportation Plan-Sustainable Communities Strategy and 

Airport Land Use Plan is an excellent opportunity to embark on this new process for GIS integration. The 

analyses required for each of these planning efforts are inherently geospatial and the end-product will 

benefit from high-quality, cartographic outputs.  In addition, by leveraging the new web mapping 

platform, SBCAG could solicit feedback from the public via a map.  By following the structured process 

above and exploring the key questions, SBCAG can begin adjusting their approach to planning projects 

and benefitting from the  GIS program investments.  

Phase 2 Technology & Infrastructure Recommendations 

[T1] See [W1 - ONGOING] 

[T2 and T3 - ONGOING] Establish the hardware, network, workstations, and software to support GIS 

activities 

Assess whether GIS software licenses are being used effectively. Trim or add licensing if needed. Add 

workstations (virtual or actual) as appropriate.  

Phase 2 Data Management Recommendations 

[DM1] Complete the assessment, organize and document the GIS network folder structure. 

The GIS Coordinator should evaluate whether any changes are needed to the network folder structure 

and file-naming conventions, based upon comments from staff. If there are any changes, they should be 

proposed and then implemented if accepted by the programs as a whole. 

 

[DM2] Review, revise, complete and maintain the comprehensive data catalog making sure that GIS 

datasets are easily discoverable based upon metadata, spatial extent, topical categories, or both.  

The GIS Coordinator should evaluate whether the catalog is useful or needs revision. As well, the GIS 

Coordinator should seek an estimate of whether the catalog maintenance time is burdensome to staff 

(including the Coordinator). If the level of effort is not yielding the desired data management benefits, 

then the catalog should be reviewed to see if columns can be eliminated from the table or if the spatial 

extent of datasets (bounding boxes) are not useful. 
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Phase 2 Knowledge & Training Recommendations 

[KT1 - ONGOING] Participate in technical courses to prepare staff Coordinator (and optionally the 

Working Group staff) for the demands of support role.  As SBCAG staff develop technically and 

professionally, training needs will evolve. As described in Phase 1, there are a number of opportunities 

for training that SBCAG can take advantage of. Santa Barbara City College offer academic courses in GIS 

and there are numerous online classes with organizations such as Esri.com. The GIS Coordinator will 

need to identify “gaps” in staff technical knowledge each year and identify appropriate classes or 

training opportunities to close those gaps.  

 

[KT1 - ONGOING] Conduct quarterly internal training sessions for SBCAG Working Group and Users (by 

the Coordinator). During Phase 2, it will be important for the GIS Coordinator to continue to share new 

skills and technical knowledge with other SBCAG staff. It will be most cost effective for the coordinator 

to “cherry pick” the most relevant technical topics/skills and provide internal, quarterly training 

sessions. As mentioned in Phase 1, these topics can focus on routine activities to support GIS operations 

within the organization but may evolve into more analytical tasks aimed at specific program area needs. 

 

[KT2 - ONGOING] Implement the annual training plan for GIS Coordinator and users.  Each year, the 

GIS Coordinator will need to coordinate with the Director of Planning to establish professional 

development goals and align a training plan to meet those goals. In Phase 2, this plan recommends 

focusing on database/tabular data integration, database design, advanced cartography, and basic SQL. 

As specific project requests arise within the organization, the GIS Coordinator should identify specific 

technical skills or knowledge that are needed to complete the tasks/projects and focus the training plan 

on obtaining those skills.  

 

[KT3, 4 - ONGOING] Make technical support available to SBCAG staff.  Based on feedback from users in 

Phase 1, the GIS Coordinator should maintain but perhaps adjust a mechanism for accepting and 

prioritizing GIS tasks and support requests. The Coordinator will need to continue to work 

collaboratively with project owners to define the scope, timeline, data sources and expected outcomes. 

It will be important to continue tracking and quantifying the value that this position brings to the 

organization during the annual Work Program review and budgeting cycle.  

 

[KT3a - ONGOING] Maintain processes and best practices for GIS use (people, how-to documents, 

etc.).  The GIS Coordinator will need to maintain documentation describing best practices tailored to 

SBCAG GIS workflows. As noted in Phase 1, it is essential to keep such documentation up to date so it 

will serve as a trusted reference for new and regular users.  

 

[KT4 - ONGOING] Maintain on-call and/or project support contracts with one or more commercial GIS 

consultants for ongoing strategic guidance, advanced technical support, application 
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development/maintenance, data development.  SBCAG may wish to retain consulting support into 

Phases 2, 3 and beyond to provide continued technical guidance and strategic support for the GIS 

program. Costs for this type of support are very scalable, offering extra hands and technical expertise for 

special projects, and offer a high return on investment.  

Phase 3 Recommendations 

Phase 3 of this implementation plan focuses on strengthening regional partnerships to improve data 

sharing with key collaborators such as the County. From a technical standpoint, most of the 

recommendations are to maintain what has been established in Phases 1 and 2 (e.g. data, applications, 

licensing, technical skills, support), so it is at this point that the GIS Coordinator can turn his attention to 

SBCAG’s role as a regional GIS partner. To this end, this plan recommends establishing a Memorandum 

of Understanding with regional partners for streamlining data sharing.  

The specific Phase 3 Recommendations are as follows:  

Phase 3 Governance Recommendations 

[G3] Strengthen partnerships, improving data sharing, including: 

● Coordinator continues to participate in regional GIS meetings/activities 

● SBCAG (Working Group) staff to participate in regional GIS meetings/activities, as appropriate 

The GIS Coordination should continue to participate and engage with external partners in Phases 3 and 

beyond but may wish to also include staff from the Working Group in these meetings/activities. 

Demonstrating consistent commitment to this regional partnership will benefit SBCAG and the 

community as a whole as data is shared more efficiently, resources are quickly identified and 

opportunities for collaboration are pursued.  

 

[G4 - ONGOING] Monitor progress of GIS implementation toward GIS strategic goals across all areas 

and adjust as appropriate.   As implementation continues, the Work Program annual review process will 

allow for annual re-calibration of resources, staff time, and goals as demands for technology change and 

capabilities evolve. As noted in the Phase 1 and 2 recommendations, this plan should serve as a “living 

document” and progress and priorities should be evaluated and recalibrated on an annual basis. 

Phase 3 Staffing Recommendations 

There are no recommended changes to staffing in Phase 3.  

Phase 3 Workflow Recommendations 

[W1 - ONGOING] Maintain interactive browser-based mapping platform (SaaS Subscription, 

Enhancements Add-ons).  The SaaS Subscription will be required annually for the life of the mapping 

platform and therefore should be planned and budgeted for every year as a given GIS line item. 

Typically subscription fees stay the same from year to year unless newly purchased enhancement 
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add-ons come with their own subscription fee, which of course increases the total fee going forward.  In 

other much rarer cases, the vendor may change their product pricing model entirely or the 

implementation may grow itself out of a lower Tier package to a higher Tier.  See recommendation [W1] 

in Phase 2 section of this plan for additional details on SaaS Subscription.  

For the purpose of this plan, AppGeo assumes some level of enhancement add-ons will be desired by 

SBCAG each year.  However, there is usually a limited set of potential enhancement add-ons made 

available by vendors supplying these platforms. Therefore, the costs should decrease each year 

following the implementation of new add-ons which reduces the potential pool of new add-ons for the 

following year.  This plan’s cost estimate makes the same assumptions for Phase 3 as it did for Phase 2 in 

order to provide a conservative estimate to SBCAG and allow for flexibility in choosing any add-ons in 

either phase. 

Phase 3 Technology & Infrastructure Recommendations 

There are no new recommendations for this phase as this is an ongoing recommendation (please refer 

to the descriptions in Phase 2). 

Phase 3 Data Management Recommendations 

DM3 Establish MOU for sharing project data (or other enhanced data created by SBCAG) with 

partners. 

As GIS becomes a routine part of SBCAG’s work, the agency should explore formal data-sharing 

partnerships with other agencies. Certainly, SBCAG will exchange or share data with partners prior to 

this phase of the GIS implementation, but until GIS is really part of the SBCAG work process, formal 

partnerships would place a burden on SBCAG that it might not be ready to handle.  

 

A common way to implement a data-sharing partnership is through memoranda of understanding 

(MOUs). MOUs typically cover the following items, but can cover many others: 

● Appropriate uses of the data by the recipient partner 

● Limits on the recipient’s distribution or sharing of data with others (redistribution) 

● Longevity of a dataset on the recipient’s computer network (expiration and destruction) 

● Agreements on responsibility for update and edit (data maintenance and workflow) 

● The time limits of data-sharing (sunset dates) 

Formal data sharing agreements, whether they are MOUs or other agreement documents protect both 

the donor and the recipient by establishing clear responsibilities. SBCAG’s GIS Coordinator should seek 

formal sharing agreements with the usual partner agencies: the County, the various cities, and, perhaps 

with Caltrans or other state agencies like Department of Finance (for data that underlies opportunity 

zone evaluations) and the state EPA (for disadvantaged community raw data). 
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Phase 3 Knowledge & Training Recommendations 

[KT1 - ONGOING] Participate in technical courses to prepare staff Coordinator (and optionally the 

Working Group staff) for the demands of support role.  In Phase 3 and beyond, training needs will 

continue to evolve. SBCAG staff can continue to take advantage of local educational institutions or 

leverage online courses for targeted learning.  As technology platforms update, new functions and 

features will become available and the GIS Coordinator will need to stay current with new tools. As 

mentioned in earlier phases, the GIS Coordinator will need to identify “gaps” in staff technical 

knowledge each year and identify appropriate classes or training opportunities to close those gaps.  

 

[KT1 - ONGOING] Conduct quarterly internal training sessions for SBCAG Working Group and Users (by 

the Coordinator).  In Phase 3 and beyond, the GIS Coordinator should continue to share the most 

relevant technical topics/skills via  internal, quarterly training sessions.  

 

[KT2 - ONGOING] Implement the annual training plan for GIS Coordinator and users.  As needed, the 

GIS Coordinator will need to update professional development goals and align a training plan to meet 

those goals. In Phase 3 and beyond, this plan recommends focusing on geospatial data analytics, Python, 

and web application configuration/management. This would allow the GIS Coordinator to take on some 

additional tasks that may have previously been performed by a GIS consultant. As specific project 

requests arise within the organization, the GIS Coordinator should identify specific technical skills or 

knowledge that are needed to complete the tasks/projects and focus the training plan on obtaining 

those skills.  
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[KT3, 4 - ONGOING] Make technical support available to SBCAG staff.  As mentioned in previous 

phases, the GIS Coordinator should maintain a mechanism for accepting and prioritizing GIS tasks and 

support requests.  

 

[KT3a - ONGOING] Maintain processes and best practices for GIS use (people, how-to documents, 

etc.).  The GIS Coordinator will need to maintain documentation describing best practices tailored to 

SBCAG GIS workflows. As noted in earlier phases, it is essential to keep such documentation up to date 

so it will serve as a trusted reference for new and regular users.  

 

[KT4 - ONGOING] Maintain on-call and/or project support contracts with one or more commercial GIS 

consultants for ongoing strategic guidance, advanced technical support, application 

development/maintenance, data development.  While this plan anticipates that reliance on outside 

contractor support may decrease in Phase 3 and beyond, SBCAG may still wish to retain such support for 

continued technical guidance and help with “heavier” tasks. 
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4 Phasing of Implementation Plan Activities 
An abbreviated version of the above narrative plan is provided as an interactive Gantt chart and includes 

the recommendations (identified by programmatic goal) with estimated costs (low and high range), and 

approximate timeline/schedule (monthly/quarterly).  It is anticipated that the implementation will begin 

with FY20 (July 1, 2019) and complete within FY22 (by June 30, 2021).  An interactive version of this 

chart can be found at the following link: http://bit.ly/2DVqhJX and a full expanded print version is 

included in Appendix A. 

This Improvement Implementation Plan is organized as 3 phases with each phase roughly coinciding 

with a fiscal year.   The phasing is designed to allow SBCAG to systematically reach important milestones 

toward a full GIS implementation. As expected, the quantity and criticality of the milestones reduces 

with each passing phase.  

 

Filtered view of Implementation Plan Gantt chart showing only Milestones 

Each recommendation may have a dependency on another recommendation in the plan, and in that 

case a predecessor is specified.  For example, recommendation [DM1, DM2] for organizing the GIS 

network structure and completing the data cataloging activity (row 7) is dependent on completing 

recommendation [S1] Designate a GIS Coordinator (row 4), and optionally [KT4] Establishing on-call 

support with consultants.  The Coordinator should be the main do-er or overseer of the data 

management task however SBCAG may wish to use consultant resources in order to get it done more 

quickly or more effectively while the Coordinator is still getting up to speed in his new role. 
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5 Budget Requirements 
The Implementation Plan Gantt chart estimated costs for each phase and recommendation.  Many of 

the recommendations do not have a direct cost associated with them but may have a cost in terms of 

dedicated staff time (see recommendation [S1] in Phase 1).  Where there is a clear need for funding, 

either for a product or consulting services, it is specified in the chart as a low to high range estimate. 

With most recommendations, there are options and scope variation which impact pricing. The budget 

ranges reflect this variation.  

In this plan, estimated costs for Phase 1 and 2 are higher with key investments being made up front. 

Costs decrease in Phase 3 and beyond as SBCAG settles into the new environment and begins to enter 

into a regular “maintenance mode” for the SBCAG GIS Program.  The image below provides the high 

level estimated cost ranges for each of the three phases. And the full, expanded version can be found 

both at this link (http://bit.ly/2DVqhJX) as well as in Appendix A. 

 

 

Collapsed view of Implementation Plan Gantt chart showing only Phase level budget estimates 
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Appendix A: SBCAG GIS Implementation Plan Gantt 

chart with Cost Estimates 
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