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See which jurisdictions 
are adapting their election 
process and continuing 
to move forward with 
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A few months in into the pandemic, the 
State of Illinois took tentative steps 
toward reopening the economy. In the 
coming months, it's anticipated that 
transit ridership will continue to rise again 
as some nonessential employees return 
to their workplaces. For the Regional 
Transportation Authority of (RTA) of 
northeastern illinois, that means strategiz-
ing with the Chicago Transit Authority 
(CTA), Metra, and Pace Suburban 

Mapping the Chicago Region's 
Transit Recovery
By Terry Bills, Esri Transportation Industry Manager

Bus—collectively, the Service Boards—to 
communicate with riders on the second 
largest public transit system in the country.
 From the start of the pandemic, the 
RTA has been responsible for providing 
updates about how COVID-19 has af-
fected ridership, service, and revenue for 
the region's public transportation system 
to a broad group of stakeholders and 
the public.

continued on page 12

 RTA's COVID-19 Transit Dashboard for Chicago Region combines details about ridership, revenue, and service status. This screenshot was 
captured on September 2, 2020.
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Central Contra Costa Sanitary District 
(Central San) in California strives to 
be a utility of the future by pioneering 
innovative technologies and cutting-
edge practices. The geographic 
information system (GIS) and asset 
management team is the tip of the spear 
in this effort. Before we implement a new 
tool or system, we evaluate it to ensure 
that it helps us address one or more of 
the following goals:
• Breaking down traditional silos by 

increasing systemic communication 
and collaboration 

• Improving established practices so 
they become best practices

• Increasing access to data and improving 
transparency

• Increasing data-driven decision-making
• Implementing proven technology to 

improve effectiveness and/or effi ciency 
Making our GIS-centric systems ac-
cessible on mobile devices facilitated 
these objectives by reducing obstacles 
to good data collection and improving 
fi eld access for our sewer data collection 
crews.

Choosing the App
We chose a Cityworks mobile native app 
for its ability to store data locally on the 

How One Sanitation District 
Modernized Its Field Operations
By Ian Morales, GIS Analyst, Central Contra Costa Sanitary District

device, allowing fi eld crews to work even 
while disconnected from the network. 
The crews like the mobile app for its 
overall ease of use and simple, large-
button interface. They also like the fact 
that once the map is downloaded and 
their work is synced, they can work while 
disconnected from the network without 
the lag often experienced over a VPN 
connection.

Choosing the Hardware
The Cityworks mobile native app can be 
used on both Apple and Android devices. 
Our IT team supports iOS mobile devices 
and chose the Apple iPad Air 2 for our 
fi eld crews. We purchased 70 units in 
2016 and have experienced very few 
device failures in the subsequent years. 
The devices are confi gured with cell-
enabled VPN access and are centrally 
managed by the IT team via mobile 
device management (MDM) software.
 Because our service territory has hilly 
terrain with poor cell service, we installed 
cell signal boosters in the fi eld trucks. 
We also made sure that each fi eld crew 
has access to hardware accessories like 
car chargers. Every organization's needs 
will differ, so choose your hardware 
accordingly.

Confi guring the Map Cache
Let's discuss the nitty-gritty of confi gura-
tion. Getting tablets into the hands of 
our fi eld staff with completely revamped 
processes required a combination 
of careful intent, motivation from the 
stakeholder groups, new technology, and 
good timing. Proper confi guration also 
played a big part in our success.
 Because the app design is set, one 
of the biggest ways an administrator 
impacts the user experience is how they 
design the map cache. Setting up the 
map that's used to generate the cache 
can take a little bit of time, but good 
cartography for a fi eld application is 
incredibly important. If users struggle 
to interpret the map, then there's a 
huge obstacle to their having a good 
experience. You certainly don't want 
someone wincing each time they open 
the tool.
 For any fi eld crew, knowing where you 
are and what you are working on is critical. 
Because much of our service area has poor 
cell coverage, we cannot rely on live map 
services in the mobile app. To accom-
modate this, the cached map covers more 
than 140 square miles of service territory 
and includes (but is not limited to) sewer 
features, roads, addresses, and even aerial 
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 Final Cache at Detail Level 18.

 Final Cache at Detail Level 19.

imagery in the largest scale to allow crews 
to see storm drains in the street or on 
private property. Critical attributes like 
material, diameter, length, depth, and 
structure ID are carefully labeled to fully 
enable the disconnected environment.
 When a user opens the app, it shows 
the service area from 30,000 feet, includ-
ing only our service boundary and some 
contextual features like highways and 
freeways. As the user zooms in, more 
detail is revealed: contextual layers turn 
on; next, the sewer system; then parcels; 
and then the custom-cut imagery.
After some testing trial and error, we 

discovered a winning cache configuration 
for our organization. First, we always use 
ArcGIS Pro to generate our tile packages 
(TPKs). While ArcMap can do the job, it 
would do it much more slowly.
 Next, we narrowed down our level of 
detail to 11 minimum and 19 maximum 
in the ArcGIS Online tile scheme. Then 
we clipped the imagery to critical 
extents—for example, only 50 feet of 
sewer features and all private property 
that our sewers travel through. Adding 
raster data to any cache (and changing 
the necessary scale for the imagery to be 
useful) drastically increases its size. 

 Lastly, we discovered that a mixed tile 
format (both PNGs and JPEGs) gave us 
the best resolution file size. Our final TPK 
file size is roughly 1.8 gigabytes.
 It's important to be aware of the 
final TPK file size. Not only are there 
upload limitations for Microsoft Internet 
Information Services (IIS)—up to 4 gigs, 
after some IIS configuration changes—
but also, larger caches take longer to 
download to a mobile device. Since there 
is no way to bypass the Cityworks down-
load procedures, the best way to speed 
up a mobile map cache download is to 
reduce its size. Luckily, we only update 
our map quarterly. This keeps most of 
the data adequately up-to-date without 
the hassle of frequently downloading a 
large file.
 Keep in mind that every organization 
must address its own limitations and 
requirements as needed. While our 
setup may spark some ideas, you may 
need to consider other factors for your 
configuration. 

Knowing That It's All  
about Approach
Central San still has room for improve-
ment, but the benefits of our mobile 
implementation cannot be dismissed. 
Going mobile empowered our field staff 
to be not only the front line of keeping 
our sewer system operating but also the 
front line of gathering and improving 
asset and maintenance information. This 
paradigm shift has had positive ripple 
effects throughout the organization. For 
example, office staff who formerly spent 
most of their time manually entering map 
notes into the computer maintenance 
management system (CMMS) can now 
focus on optimizing cleaning schedules 
for over 1,500 miles of pipe.
 Mobile technology helps us provide 
staff with better tools to improve our 
migration from paper to digital technol-
ogy, enhance data quality and collection, 
and bring us closer to being a utility of 
the future.
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As coronavirus disease 2019 (COVID-19) 
first struck Florida, Sarasota began lock-
ing down its municipal buildings, and the 
daily workload of many city employees 
waned. City manager Tom Barwin sent 
out a notice to all departments looking 
for creative ways to productively occupy 
these workers.
 William Rockwell, a GIS coordinator 
for the city, proposed that idle staff be 
put to work collecting much-needed, ac-
curate location and attribute data on city 
assets. Rockwell worked out a proposal 
with city IT director Herminio Rodriguez. 
Now, municipal staff whose traditional 
daily work has decreased due to the 
pandemic are spending time on the city's 
streets, adding crucial data to the map.
 "The financial commitment was small 
from the city, but the return could be 
huge," Rodriguez said. "The city could 
start capturing this massive amount of 
data that it really needs."

Idled Sarasota Employees  
Contribute with Fieldwork

Making the Quick  
Workforce Transition
Rodriguez joined Sarasota five years ago 
to rebuild an IT department from scratch, 
complete with an enterprise GIS. Last 
year, Rodriguez hired Rockwell to rebuild 
the city's GIS and update its data. In the 
past, Sarasota had outsourced its GIS 
data collection, but the data was never 
reliable and was now outdated.
 "We want to be able to make data-
driven decisions, and GIS is a big compo-
nent of that," Rodriguez said.
 To meet their goals of building a GIS, 
Rodriguez and Rockwell determined 
they would need to either update or 
re-create all the city's information assets. 
They had estimated the costs to be in 
the hundreds of thousands of dollars in 
outsourced labor over the course of at 
least five years. But the newly available 
city staff would be able to perform the 
work for no additional charge.
 Because the city had an enterprise GIS, 
there were no extra software costs. The 

city also had a box of extra iPhones—left 
over from a service provider migration—
that could be converted into offline data 
collection devices. The only cost would 
be for professional-grade GPS receivers 
to enhance the iPhones' accuracy.

Taking to the Streets
Rockwell met with city subject matter 
experts to decide which asset types to 
focus on. They prioritized data collec-
tion on city streetlights because of the 
numerous requests for information from 
outside organizations, such as Florida 
Power & Light Company and the Florida 
Department of Transportation. The team 
also determined that road signs would 
be easy to map.
 Working from home, Rockwell set up 
14 data collection kits. Each kit con-
sisted of an iPhone loaded with ArcGIS 
Collector as well as the city's mobile 
device manager software for security, 
a range pole, and the Eos Arrow 100 

continued on page 8
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Global Navigation Satellite System 
(GNSS) receiver.
 The next day, Rockwell met five city 
employees at the city hall parking lot for 
the first group training. The employees 
took care to follow social distancing 
guidelines while Rockwell explained 
the basic concepts of data collection. 
Employees practiced collecting sample 
data so that Rockwell could address any 
initial concerns.
 Rockwell handed out reflective vests, 
printed maps, and markers. The printed 
maps consisted of 28 full or partial grids 
of the city. This allowed members of the 
newly improvised data collection crew—
most of whom not being very familiar 
with GIS—to easily mark off where they 
had collected data each day.
 "Once they're done, they text or call 
me, and I can give them a new quarter 
section to take on," Rockwell said.

Providing a Boost for Employees 
and Constituents in a Tough Time
At the end of each day, after the workers 
have synced their data, Rockwell as-
sesses the team's progress. This allowed 
him in the first few days to quickly spot 
any errors, such as photos not being col-
lected with the assets, and take correc-
tive action.
 Planning technician Billy Cooney had 
used GIS in the past, but he usually spent 
his time assisting senior planners, such as 
by measuring rights-of-way. Now Cooney 
is committed to spending two days per 
week doing field data collection.
 "I try to help out wherever I can," 
Cooney said. "It's nice that I have a 
project that gets me out and walking 
around, especially now that I'm working 
from home and socializing less."
 The extra hands are helping Sarasota 
accelerate its planned GIS database 
improvements while keeping city staff 
productive during the pandemic.
 To date, seven fieldworkers have col-
lected data on 4,135 of the city's 6,000 

Idled Sarasota Employees Contribute with Fieldwork  continued from page 6

 On a rare occasion, employees collect data for a streetlight and a sign at the same time.
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streetlights and 7,950 of the city's 16,000 
road signs. Next, the workers were 
scheduled to collect data on the city's 
35,000 trees.
 Overall, response to the project has 
been overwhelmingly positive.
 "I'm thrilled the city is supporting this 
initiative," Rodriguez said. "To be able to 
take employees doing very, very differ-
ent jobs and put them in the field—this 
wouldn't have been possible in a normal 
environment."
 For more information on how to 
improve coordination and operational ef-
ficiency in field workforce activities, visit 
go.esri.com/FieldOps-GIS.

 City workers train in a parking lot near city 
hall, observing safe social distancing.
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Organizations worldwide are 
working to eliminate inequities, 
and mapping is a big part of that 
work. Understanding where in 
relation to who is important in 
establishing new policies to make 
positive change.

This map compares 
homeownership rates between 
households with a non-Hispanic 
white householder and 
households with a Black/African 
American householder. It shows 
us where there is a disparity in 
homeownership based on 
race/ethnicity.

Where Are There Racial Disparities 
in Homeownership?

10 Esri News for State & Local Government Fall 2020

1. Wasco County, Oregon
Homeownership rate among house-
holds with a
• Black householder: 100 percent
• White householder: 65 percent
For reference, the overall homeowner-
ship rate in this area is 62.3 percent.
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To see this map along with other variables, 
visit the Esri Maps for Public Policy site:
go.esri.com/homeowner-disparities

2. Hamilton County, Texas
Homeownership rate among house-
holds with a
• Black householder: 0 percent
• White householder: 83.8 percent
For reference, the overall homeowner-
ship rate in this area is 81 percent.

3. Houghton County, Michigan
Homeownership rate among house-
holds with a
• Black householder: 26.5 percent
• White householder: 70.7 percent
For reference, the overall homeowner-
ship rate in this area is 67.9 percent.
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Mapping the Chicago Region's Transit Recovery  continued from page 1

 Brad Thompson, manager of data 
services and analytics at RTA, and Hersh 
Singh, an RTA principal analyst, devel-
oped a dashboard for this purpose. For 
more than 15 years, Thompson and his 
team have been using GIS technology 
to support decisions about planning 
projects, maintenance needs, revenue 
sources, and fund allocation. The team 
uses the geospatial platform to pull data 
from numerous different internal and ex-
ternal sources, then visualize it with maps, 
graphs, and other storytelling tools.
 The team launched the COVID-19 
Transit Dashboard for Chicago Region to 
provide a way to easily share daily and 
monthly data with public officials at the 
local and state levels.
 "This is something that's really never 
been done before," Thompson said 
about the dashboard. "We've never had 
to respond to a disruption of this scale 
and duration so quickly. We needed to 
find a way to compile data from a variety 
of sources and report on it in an online 
format on a weekly basis."

Public Transportation for Keeping 
Essential Workers Moving
During the pandemic, many of Chicago's 
transit-dependent residents and es-
sential workers have continued to utilize 
public transportation to get to their 
jobs, grocery stores, doctors' offices, 
and other places. Thompson and his 
team used GIS to identify the locations 
of people and businesses still in need 
of transportation. The team analyzed a 
variety of census data sources as well 
as the Centers for Disease Control and 
Prevention (CDC) Social Vulnerability 
Index (SVI) to map densities of at-risk 
populations.
 Thompson described how data is over-
laid within GIS and analyzed to extract 
location intelligence. "We created an 

internal mapping tool for RTA planning 
that geocoded all of the supermarkets 
and hospitals in the greater Chicago area. 
Then, we did a spatial query to identify 
which of those were served by some type 
of public transportation."
 "We also pulled in data identifying 
where essential workers were located 
throughout the region and compared it 
with the identified locations of essential 
businesses and RTA transit maps. It 
confirmed that there was a direct rela-
tionship between the commute routes of 
those essential workers and the public 
transit lines that were still operating and 
sustaining ridership levels."

The New Normal
The RTA is the financial, budgetary, and 
planning oversight agency for the three 
Service Boards in northeastern Illinois. 
The CTA operates a rapid transit and 
bus system serving the city of Chicago 
and 35 surrounding suburbs. Metra 
operates the region's commuter rail 
system, which includes 11 routes. Pace 
operates the suburban bus system and 
regional Americans with Disabilities Act 
(ADA)-mandated  paratransit services. 
Collectively, before the COVID-19 
pandemic, the Service Boards provided 
nearly two million rides each weekday in 
six counties, with 7,200 transit route miles.
 In early May, Governor J. B. Pritzker 
unveiled a five-phase plan called Restore 
Illinois, breaking the state into four re-
gions. With consistently falling infection 
rates, the state was authorized to reopen 
nonessential businesses such as retail 
operations, indoor and outdoor dining 
with capacity limits, and hair salons. 
Gatherings of up to 50 people were 
permitted for the first time in months.
 The streets in Chicago's financial 
district were unusually quiet.
 As of June 11, the RTA system had 

experienced a 76 percent decline in 
ridership relative to 2019, with Metra 
ridership down 95 percent, Pace down 
63 percent, CTA rail down 85 percent, 
and CTA bus down 64 percent. These 
numbers represent a small uptick since 
the peak of the pandemic, when Illinois 
was under a statewide stay-at-home 
order. Since the region's transit system 
is largely funded by rider fares and sales 
tax, reduced demand led to temporary 
service reductions on Metra and Pace.
 The RTA has regularly provided rider-
ship data to elected officials and stake-
holders throughout the state during the 
pandemic.
 "We're partially fueled by tax dollars, 
and transparency is of great importance 
to us," Thompson said. "Sharing this 
information spatially or on a dashboard 
is one great way to do it, since it takes 
everything that is so textual in an email 
and turns it into an interactive visual web-
site that can be updated and accessed 
anytime."
 When Susan Massel, the director of 
marketing and communications at RTA, 
saw the COVID-19 dashboard Thompson 
and his team had created, she realized it 
contained nearly all the information the 
agency had been including in its regular 
communications to elected officials and 
stakeholders in narrative form.
 "The dashboard is a better way to 
share information," Massel said. "The 
tool was initially created to communicate 
with the public, but it's evolved into a 
great way to share information more 
broadly with a variety of audiences, 
including elected officials, stakeholders, 
and media."
 Learn more about how location intel-
ligence is applied in transportation to 
gain greater insight and operational 
performance. Visit go.esri.com/GIS-RTA.
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The community planner's role has been 
expanding within city, county, and 
regional planning over the last decade. 
It now goes beyond the traditional 
responsibility of dealing with site plans 
and comprehensive plan updates. When 
I was last working in a planning depart-
ment, that's almost all we did. In a quickly 
growing suburb of Raleigh, we were inun-
dated almost exclusively with subdivision 
reviews, site plans, and the occasional 
zoning change. It's so inspiring to me to 
see the position and value of community 
planners expand. Nationally, planning 
professionals are becoming more intri-
cately involved in economic development 
activities, blight remediation, resilience 
planning, and citizen engagement at the 
local government level. Consequently, 
planners are participating in policy 
making beyond typical changes in zoning 
and land use. One of the policies of 
emphasis that's taking center stage is 
managing homelessness.
 Planners design communities and 
facilities while keeping seniors, young 
adults, and children in mind. They make 
sure these groups have access to schools, 

Community Planning and  
Policy Making for Homelessness
By Keith Cooke, Esri Industry Manager for Community Development

parks, community centers, and jobs. 
Planners also need to plan for the home-
less population. But what does that task 
look like, and where does a planner start? 
 First, you must define and understand 
what you, as a planner, can do from the 
standpoint of policy making. Where 
are the homeless people who have job 
skills (or even current employment) and 
simply need assistance getting access to 
affordable housing? Where are the those 
who would need access to education, job 
training, health and social services, and so 
forth? If we have that information, it makes 
it easier to quantify and qualify where 
these developments can take place. 
 The key is starting with a data-driven 
approach. Anecdotal evidence does 
not provide a firm foundation for policy 
making, especially about something as 
sensitive as homelessness. When tack-
ling this issue, we must realize there are 
multiple facets to solving the problem.
 There is no way to address sustainable 
solutions for homelessness without also 
addressing affordable housing. The two 
policies are attached at the hip. Otherwise, 
all we're focusing on is where to put 

homeless people, which is just a temporary 
solution. As we've seen with develop-
ments like the early days of the East Lake 
Meadows housing project in Atlanta, 
providing affordable housing by segregat-
ing lower-income citizens does not provide 
a long-term solution. This is because our 
goal is not just to remove the poor from 
the streets. It's to deliver a path to prosper-
ity that's defined by the individual. 
 This means we're also tying a third 
issue to homelessness: economic mobil-
ity. Affordable housing is only viable—
and more likely to be accepted by the 
rest of the community—if it's combined 
with policies that provide sustainable 
economic opportunity for those in said 
housing. The goal shouldn't be to just 
provide housing. It must be combined 
with providing economic mobility.
 So how do planners leverage GIS 
technology to make this a data-driven 
approach?
 Use field data collection tools, like 
ArcGIS Survey123, to identify locations 
and information about the homeless 
population.

continued on page 19



14 Esri News for State & Local Government Fall 2020

As much as baseball and apple pie are 
embedded in American culture, so is 
the dislike of taxes. With all the kinds of 
taxes we pay—federal and state income, 
excise, sales, and many others—property 
tax is unique in our tax ecosystem. It is 
one of the more transparent taxes that 
is intended to be fair, equitable, and 
uniform. Most property tax is a local 
government levy, and the benefi ts are 
tangible. We enjoy what these taxes fund 
every day—police and fi re protection, 
public schools, civic works such as our 
roads and parks, and much more. Some 
say that property tax pays for the things 
that make our lives safe and enjoyable.
 Regardless of the benefi ts that taxes 
bring us, we still don't like property taxes, 
but we do tolerate them for a few rea-
sons. We understand what we get from 
them, and we believe we are taxed about 
the same as our neighbor. This transpar-
ency is key in the success of our property 
tax system. Some argue that the more 

transparent the assessment operation is, 
the fewer costly tax challenges and valua-
tion appeals there will be.
 But what happens when property 
values drop and there is inadequate 
property tax revenue to provide the 
services we enjoy? In some areas, raising 
taxes can be political suicide. So, what to 
do? GIS can help. 

Enhancing Transparency to 
Minimize Appeals on Property 
Values  
One of the most crucial things local 
governments can do, especially now, is 
to communicate with taxpayers and the 
public effectively. Posting the tax roll 
and values once a year may be the legal 
requirement in many jurisdictions, but 
that's not the public expectation. The 
public expects information to be current, 
easy to fi nd, and easy to use. Open data 
portals have gone a long way to deliver 
information to the public, but they are 

still more likely to deliver data than 
understandable information. 
 Hub sites, such as the ArcGIS Hub 
site for Equitable Property Value, are 
one-stop-shop, self-service points of 
information—they deliver a combination 
of data and information in the form of 
apps and maps. Providing such self-
service applications to taxpayers results 
in fewer in-person visits and enables 
you to allocate more of your staff time 
to maintaining and editing parcels and 
valuating property fairly and equitably.
 A hub site is the location for what you 
want to communicate to the public: tax 
and property information, maps, assess-
ment calendars of activities, appeals in-
formation, explanations of how property 
is assessed, and more. 
 The next time a taxpayer considers 
appealing the value on their property, pro-
vide them with all the necessary informa-
tion via an easy-to-use hub site accessible 
on their mobile device. Synchronize the 

Fostering Trust 
between Taxpayers 
and Government 
By Brent Jones, Industry Manager, 
Land Records and Cadastre, Esri
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information in your computer-assisted 
mass appraisal (CAMA) system and make 
it useful to taxpayers. Embed an ArcGIS 
StoryMaps interactive map or video ex-
plaining the valuation process. Include an 
interactive web map that shows the values 
of similar properties in their neighborhood. 
Enable residents to click on any parcel 
and see where their tax dollars are being 
distributed. Engage with residents and 
invite them to sign up to receive direct 
notifications from your office. 
 Deliver a one-stop shop using the 
latest GIS technology. This not only 
improves public trust and confidence in 
your work, it also improves stakeholder 

access to information and your staff. 
 Here are two Minnesota jurisdictions 
already leveraging ArcGIS Hub to pro-
vide self-service maps and apps to their 
communities. 

Educating Residents in 
Polk County
Polk County is enabling property owners 
and taxpayers to better understand its 
property assessment and valuation data 
through the Equitable Property Value 
Hub. Its easy-to-use maps and apps 
provide valuable insight into the county's 
authoritative data and can be used to 
promote transparent processes.

 Users get a 360-degree view of the 
information related to their property; 
access to recorded documents, com-
parable property sales, and tax dollar 
distribution is seamless.
 Mapping applications make it simple 
for citizens to look up and understand 
landownership and where activities are 
occurring. Polk County continues to 
improve its services to citizens, leverag-
ing the Equitable Property Value Hub 
to connect citizens with the county's 
authoritative land records data.

Providing Taxpayers in Renville 
County with Self-Service Maps 
and Apps
In today's world, the general public ex-
pects information to be easily accessed, 
visualized, and understood—on any 
device, at any location. With ArcGIS Hub, 
Renville County is meeting these expec-
tations among its taxpayers. One focal 
point of the county's Hub site is serving 
land record information to residents via 
easy-to-use applications. One of these 
apps, Tax Parcel Viewer, allows users to 
intuitively navigate to a property of inter-
est and find the answers to questions 
about property tax. 
 To enhance the self-service experience, 
Renville County integrated its docu-
ment management system with GIS. All 
recorded documents connected to a 
property can be accessed via an app on 
smartphones. Thus, taxpayers in Renville 
County have self-service access to a com-
plete and transparent view of property 
information. With the Hub platform, the 
county has been able to grow its taxpay-
er self-service offering to share valuable 
land record documents.
 Esri has partnered with Pro-West & 
Associates to deliver software and im-
plementation services for the Equitable 
Property Value site for ArcGIS Hub 
Premium customers needing support. 
For more information on how to get 
started, visit go.esri.com/EPV-Pro-West.

 Polk County, Minnesota's applications provide answers to frequently asked questions and
helps taxpayers attain critical information about their property. These interactive apps inform
the public which parcels are in the floodplain and allows users to search for nearby property
sales data.

 Renville's ArcGIS Hub site has an array of self-service applications that anyone can use from
the comfort of their home or anywhere else via their mobile device.
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During the two weeks leading up to Arizona's Democratic 
presidential primary in March 2020, the daily tally of COVID-19 
cases in the United States increased sevenfold. In Maricopa 
County, which includes most of the Phoenix metro area, of-
fi cials were aware a storm was coming. They quickly shifted to 
implement new protections for voters and poll workers. Adding 
to the challenge, protective gear and cleaning supplies that 
had been ordered were diverted to California, leaving too small 
an amount for the recommended safety protocols.
 Across the country, states with primary elections that month 
were faced with the same dilemma, as new cases ballooned 
from nearly 0 to upwards of 25,000 every day. As the term physi-
cal distancing entered the lexicon, it became clear that voting, 
which attracts large crowds to centralized locations, needed an 
emergency reassessment.
 In Maricopa County, the logistical challenges were especially 
acute. Of the more than 3,000 counties in the US, Maricopa 
County ranks fourth for population and fi fteenth for size. 
Only California's San Bernardino County has a comparably 
large combination of people and geographic area—and only 
California's Los Angeles County has more registered voters.
 Furthermore, Arizona has emerged as a solidly "purple" 
battleground state. The ability of Maricopa County's voters to 

Location Intelligence Guides 
Adaptation of Voting Practices
By Chris Thomas, Director of Government Markets, Esri

participate in free and fair elections during a historic pandemic 
carries consequences far beyond the Salt River Valley.
 The majority of Maricopa County voters take advantage 
of the state's robust mail-in ballot system. Although the 
March election was only for the county's 800,000 registered 
Democrats, offi cials predicted around 100,000 would arrive at 
polling places to vote.
 Many traditional polling locations were no longer viable. 
Senior centers were now closed, their clientele at severe risk for 
coronavirus infections. Any locations with spaces too cramped 
for adequate social distancing were also out. As the primary 
date approached, Maricopa County offi cials engaged in an in-
creasingly frantic attempt to close some locations and establish 
new ones.

Scrambling Polling Locations
Even before the COVID-19 crisis began, state law required 
Maricopa County to consolidate polling places so that the total 
was half the number typically used in a general election. This 
was a meticulous process that considered in-person voting 
trends, population centers, and input from community advo-
cacy groups. In 2016, Maricopa County had garnered unwanted 
national attention after miscalculations forced voters to endure 
long lines at the polls.
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 In the years since, Maricopa County election officials had 
begun to use smart maps, built with a GIS, to visualize the loca-
tions of likely voters and calculate travel times.
 For the March election, Maricopa County leaders were 

able to retool the system of in-person voting by moving to a 
vote center model, which allows voters to choose from any of 
the county's polling locations. GIS allowed election officials to 
ensure equal access throughout the county while also reducing 

 The Maricopa County Recorder's Office provides an interactive map where registered voters can vote in person. 

 Douglas County's ArcGIS Hub election site has become the county's one-stop shop where citizens can get the latest voting information along 
with key voting data and insights.

continued on page 18
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the risk of further polling place closures at schools and senior 
living facilities.
 Faced with the public health emergency, election officials 
had found a new use for their GIS technology that would 
continue to assist as the county prepared for Arizona's primary 
election in August.
 "We've started acquiring space in places like strip malls," said 
Gary Billota, director of IT and GIS at Maricopa County. "We 
can display them on the map, overlay them with heat maps 
[showing each location's likely voters], and see where it made 
sense to put more locations."

The Art and Science of Establishing  
Polling Locations
In modern elections, GIS is already common. For instance, 
voters use GIS web apps to find their legislative district based 
on their address.
 But the most innovative uses of GIS for elections often occur 
on the back end, never glimpsed by voters. As the act of voting 
has itself becomes more political—with battles over the place-
ment of polling stations erupting in states such as Georgia, 
Wisconsin, and Kentucky—municipalities are using GIS tools to 
ensure fairness.

 "When we select a polling location, it's not just, 'Here's a 
good building,'" said Carly Koppes, clerk and recorder for Weld 
County in northern Colorado. "It's also, 'Here's a building, and 
here's how many potential voters could use it.' We integrate 
information on a map with overlays. We can even look and see 
how many people have used [the polling location] in the past, 
and if it's low, we can see if maybe it's because there isn't a lot 
of population density or maybe it's because of transportation." 
The process has helped Weld County find optimal locations for 
16 ballot drop boxes for voters to use in lieu of polling stations, 
adding a layer of social distancing to the voting process.

The Movement for New Ways to Vote
In Utah County, in central Utah, officials use GIS to promote a 
shift away from in-person voting. "Because of COVID-19, we're 
trying to get people to use mail-in ballots instead of voting on 
Election Day," said Andrea Befus, a GIS analyst for the county. 

"So we have a whole system that I built for tracking ballots from 
drop boxes."
 During the period leading up to an election, voters are 
allowed to use the drop boxes, a process that Befus believes 
adds a layer of credibility for voters wary of sending their 
ballots through the mail. A few times a day, officials check the 
boxes, using Esri's ArcGIS QuickCapture and ArcGIS Survey123 

 Elections staff in Utah County can have a clear understanding of their ballot collection process in real time.

Location Intelligence Guides Adaptation of Voting Practices  continued from page 17
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to register the time and leave documented proof of the officials' 
location. When they return to the election office with ballots, 
they once again register the time and location.
 "We're more accountable this way," she said. "If people worry 
that their ballot wasn't counted, we can say, 'Well, we were at 
this drop box at exactly this time, so if you dropped off your 
ballot, it was in there.'"

New Maps, New Uses
The convergence of COVID-19 and primary elections has proved 
so disruptive that some counties are changing the focus of the 
GIS tools they already use.
 In Douglas County, in northeast Kansas, officials were in the 
midst of building a GIS-based election hub to coincide with the 
state's Democratic primary in May. "We started building it in 
January and February, when things were still quiet and before 
we knew what was going down," said Amy Roust, a GIS analyst 
who worked on the project.
 One of the most prominent features of the hub was a map of 
polling places. "That's still the most popular way to vote around 
here," Roust explained. "But as we got closer to unveiling [the 
hub], the decision was made to remove that app altogether. 
With the pandemic, we had no idea if we were even going to 
have any in-person voting."
 The team decided to use the hub to display maps of the 
county, with information regarding the number of registered 

voters and mail-in ballot requests in each election precinct. The 
idea, Roust explained, was to give candidates a better sense of 
the electorate, since the need for social distancing has made 
door-to-door canvassing a riskier proposition. Organizations 
involved in voter registration, such as the League of Women 
Voters, can also benefit from the maps.
 As in Maricopa County and elsewhere around the country, 
Douglas County officials discovered the GIS that drove their 
maps also helped them change polling station locations to 
reflect the realities of COVID-19. Officials could block out nursing 
homes and take schools out of the running—the county had 
stopped using schools for polling locations after the 2018 shoot-
ings at Marjory Stoneman Douglas High—while also discovering 
alternative spaces, such as a local art gallery, that the analysts 
might otherwise have overlooked.
 As the pandemic's timing coincided with primary season in 
a major election year, around the country these mapping tools 
stood ready for repurposing.
 "When we first created the map to figure out where to put 
polling places, we weren't thinking specifically about using it for 
this," said Bilotta. "But it came in handy right when it needed to."
 Download our latest e-book and learn how to use Esri's 
ArcGIS solutions for elections to quickly adapt processes for 
your upcoming election. Visit go.esri.com/Elections-COVID-19.

Community Planning and Policy Making for Homelessness  continued from page 13

 Analyze the walkable service areas of educational 
facilities and key healthcare and social services in 
the community. If public transit is an option, that 
can be factored into the service areas as well. At a 
minimum, we can't assume those living in afford-
able housing will have access to a car. Correlate that 
with existing business and housing opportunities 
within the service areas. This can all be accom-
plished in ArcGIS Community Analyst.
 Generate multiple transit-oriented design (TOD) 
development scenarios in ArcGIS Urban that quan-
tify new housing and jobs that can be presented to 
administrators for review.
Coordinate with local economic development 
organizations (EDOs), elected officials, and neighborhood lead-
ers through a series of maps and apps deployed as an initiative 
in ArcGIS Hub to identify ways to address gaps in service areas. 
What types of businesses do we need to recruit or provide 
incentives to expand? Where do we need to provide additional 
education, health, or social services? Do we need to reexamine 
our zoning to accommodate the type of housing and/or mixed-
use development we need to reach our goal?

 With this approach, community planners become a vital part 
to a successful policy that provides sustainable housing, access 
to services, and economic opportunity to the homeless popula-
tion while simultaneously meeting the needs of the rest of the 
community.
 For more information on how to leverage the latest GIS 
technology to deliver sustainable solutions for homelessness, 
affordable housing, and economic mobility, visit go.esri.com 
/CommunityNow.

 Housing Capacity Analysis Created in ArcGIS Urban
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