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Introduction

The Help America Vote Act (HAVA) established the right for the more than 40
million Americans with disabilities (making up roughly one-sixth of the total
electorate) to mark, cast, and verify their ballots privately and independently.1
HAVA requires a minimum of one accessible voting machine per voting location. To
help avoid long lines, a voting location may need more than one accessible voting
machine. Americans with disabilities are a growing demographic that varies in size
but makes up, on average, 16 percent of the total population of American counties
and includes those with mobility, visual, communicative, physical, or cognitive
impairments. There may be additional voters who benefit from using accessible
voting machines, including language-minority communities and elderly voters. The
U.S. Election Assistance Commission partnered with the University of Rhode
Island’s Engineering for Democracy Institute to create a calculator to help election
officials and policymakers determine how many accessible voting machines should
be deployed to voting locations to achieve minimal wait times.

The Accessible Voting Machines Calculator provides recommendations on the
number of accessible voting machines necessary to minimize voter wait times at a
particular voting location. Users may enter voting location information and
approximate quantities of existing voting equipment to estimate voter wait times,
visualize the impact of adding additional accessible voting machines, and determine
the recommended number of accessible voting machines to minimize wait times.

The layout of the Accessible Voting Machines Calculator consists of a left panel and
a right panel. The left panel contains menus, settings, and options users may adjust
to represent a particular voting location. The right panel contains the outputs of the
calculator, including estimated wait times, a wait time plot, and optimization
results. This walkthrough provides additional information about the voting
processes included in this calculator and the components of the left and right
panels. It also provides instructions for effectively using the calculator. A step-by-
step example can be found on page 4.

1 See: Schur, L. & Kruse, D, 2024. Projecting the Number of Eligible Voters with Disabilities
in the November 2024 Elections. Rutgers-New Brunswick, Program for Disability research.
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Methodology

The results presented by this calculator are generated through a combination of
simulation models and algorithms to predict voter wait times based on entered
voting location information and resource allocations. Processing times for each
voting process are based on real election data collected between 2018 and 2024.

The simulation models used in this calculator take advantage of real election data
and your inputs to represent a voting process. The variability and randomness
expected in real voting processes are reflected in this simulation to create accurate
voter wait time estimates. While the calculator is running, virtual voters are arriving
to a voting location, waiting for processes to become available, and completing
each step of the voting process. Due to the application of simulation in this
calculator, slightly different results may appear when running the simulation
multiple times with the same inputs. However, these differences will be marginal.

To model a real voting process using simulation, we must simplify the voting
process by making certain assumptions due to the limitations of computing and the
complexity of the real world. The core assumptions about the voting process that
we make in this calculator that may differ from some real voting locations are:

e The voting location is open for 13 hours,

e Voters with disabilities will only mark their ballots at accessible voting
equipment,

e Voters without disabilities will only mark their ballots at non-accessible voting
equipment (e.g., hand marking at voting booths or ballot marking devices
that are not accessible) unless only accessible equipment is offered,

e Voters with disabilities take between 6% and 32.5% longer to mark their
ballot than voters without disabilities,?

e Voters will not leave the voting location without successfully voting (e.g.,
voters will not leave if they are waiting too long), and

e Provisional voting or other exceptional circumstances are not present in the
voting location.

While one or more of these assumptions may not align with the voting process in
your location, the estimated wait times are still broadly applicable to your location
and can assist in making accessible voting machine allocation decisions.

The recommended number of accessible voting machines are determined through
an optimization algorithm to achieve wait times under the desired duration set by
the user. It may take several minutes for results to be generated, especially in

2 See: Lee, M.S., Lyoo, C.H., Lee, M.J., Sim, J., Cho, H., Choi, Y.H., 2010. Impaired finger
dexterity in patients with Parkinson’s disease correlates with discriminative cutaneous
sensory dysfunction. Movement Disorders 25. URL: https://doi.org/10.1002/mds.23304.
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cases where a large number is entered into the Voting Location Number of In-
Person Voters input.

In combination, these methods allow you to enter information about a voting
location and your voter population to estimate the recommended number of
Accessible Voting Machines to ensure wait times are manageable for both voters
with and without disabilities.
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Definitions

Accessible Voting Machines - Electronic devices that facilitate ballot marking,
offering accessibility features such as audio ballots, accessible keypads with Braille
text, and high contrast screen options.

Ballot Boxes/Scanners — Electronic devices or ballot boxes in which a voter inserts
their ballot to cast their vote.

Check-in Stations - Electronic poll books or paper poll books where poll workers
check voters into the voting location, allowing them to receive and mark a ballot.

Hand-marked Ballot Voting Station — A station where paper ballots may be hand-
marked by voters, such as plastic or cardboard privacy screens or tables. One
privacy booth is equal to a single station where a voter hand marks their ballot.

Total Wait Time — The average time that voters spend waiting for parts of the
process to become available throughout the entire voting process.

Voter Arrival Pattern — The rate at which voters arrive to a voting location at each
hour of a voting day.

Voting Age Population with Disabilities (Percentage) — The percentage of voting age
individuals with disabilities, at the jurisdiction level, according to the American
Community Survey.

Voting Day - A 13-hour period in which voting locations are open and processing
voters.

Voting Location Number of In-Person Voters — The number of voters expected to
vote at a voting location during a single 13-hour voting day.

Voting Machines (non-accessible) — Electronic devices enabling voters to mark
ballots through a touch screen interface that do not offer accessibility features (see
Accessible Voting Machines).

Wait Times - The average time that voters spend waiting for a particular part of the
process to become available - check-in, voting a ballot, or casting a ballot.
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Step-by-Step Example

1. In the Demographics menu on the left panel:

1. Set the Voting Location Number of In-
Person Voters to 1500,

2. Set the Voting Age Population with
Disabilities (Percentage) to 16,

3. Set the Target Maximum Wait Time in
Minutes to 30,

4. And set the Voter Arrival Pattern to Two
Peaks.

2. Locate the voting process tabs (i.e., Check-In,
Voting a Ballot, and Casting a Ballot) on the
left panel:

1. In the Check-In tab:
i. Set the Type of Check-in
Equipment to Electronic,
ii. And set the Number of Check-in
Stations to 2,
2. In the Voting a Ballot tab:
i. Set the Number of Voting
Machines (non-accessible) to O,
ii. Set the Number of Accessible
Voting Machines to 1,
iii. And set the Number of Hand-
marked Ballot Voting Stations to
10.
3. In the Casting a Ballot tab:
i. Set the Type of Ballot Casting
Equipment to Electronic Ballot
Scanner,
ii. And set the Number of Ballot
Casting Stations to 1.

Demographics

Voting Location Number

1500
of In-Person Voters:

Voting Age Population

with Disabilities 16

(Percentage):

Find disability data and see how to use it (video)

Target Maximum Wait

30
Time (Minutes):

Voter Arrival Pattern:

® Two Peaks
O Uniform
O Moming Peak

O Afterncon Peak

Check-In

Type of Check-in Equipment:
Electronic
Paper
Number of Check-in
Stations:

Voting a Ballot

Number of Voting
Machines (non- 0
accessible):

Number of Accessible
Voting Machines:

Number of Hand-

marked Ballot Voting 10
Stations:

Casting a Ballot

Type of Ballot Casting Equipment:
Electronic Ballot Scanner
Ballot Box

Number of Ballot
Casting Stations:
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3. When all information is entered into the left FZ) ASSISTANCE
panel, press the Run Simulation button. W’ Commissio

Demographics v
Check-In v
Voting a Ballot v

Casting a Ballot v

1

Developed By

Engincering for
Democracy Institure

4. Now, look at the right panel. Results of the simulation model are presented
numerically and graphically.

Original Results
Average Wait Time (minutes): 53
Check-In Wit Time (minutes): 36
Voting a Ballot Wait Time (minutes). 0

Optimized Resuts

Additional check-in stations may be
required to further reduce wait times.
Accessible Voting Machine Wait Time (minutes): 177.3

Casting a Ballot Wait Time (minutes): 0.2

Accessible Voting Machine Wait Time
Note: The values in the pict and table below may change depending on estimated wait times. Wait imes for Accessibie Voting Machines are displayed if this station has the longest wait time. Otherwise, Average Waft Time is shown. Be sure to check the tite of the plot and table to see what data s
shown.

Wt Time (minudes)
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5. The results section presents two sets of information. The Original Results
displays voter wait times based on the information entered in the left panel.
The Optimized Results, with this allocation of resources, indicates that additional
check-in stations are required to reduce voter wait times. When using this tool,
the Optimized Results may show one of three options:

1. An indication of which process requires additional resources,

2. A note that the current resource allocation is sufficient to keep voter wait
times under the Target Maximum Wait Time,

3. Or a recommended number of accessible voting machines and the
corresponding voter wait times statistics with the adjusted resource
allocation.

Original Results

Average Wait Time (minutes): 53

- : Optimized Results
Check-In Wait Time (minutes): 36

. - . Additional check-in stations may be
Voting a Ballot Wait Time (minutes): 0

required to further reduce wait times.
Accessible Voting Machine Wait Time (minutes): 177.3

Casting a Ballot Wait Time (minutes): 0.2

6. Observe the plot on the right panel. As the number of accessible voting
machines increases (on the X-axis), the Accessible Voting Machine Wait Time
decreases (on the Y-axis).
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Accessible Voting Machine Wait Time
Note: The vatues ntre plot an s, Wart fmes for ACcess e Voring Machines are csplayed I S Station s e longestwat e, Ofniense, Average War Time s S7own. B sure 0 chieck e e o the ot and tse o ses whit data

shown.

Wa Tima (minut

1 2 3
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7. While the initial results suggest that additional
accessible voting machines are needed to
reduce wait times, we should first adjust the
number of check-in stations so the Target
Maximum Wait Time can be met. In this case,
we will increase the Number of Check-in
Stations to 3.

Check-In ~

Type of Check-in Equipment:
Electronic
Paper

Number of Check-in
Stations:

8. Now, press the Run Simulation button again to update the results in the right
panel. The first change we will see is that the Optimized Results section is now
populated with a recommended number of accessible voting machines and voter

wait time results.

Original Results
Average Wait Time (minutes): 21.9
Check-In Wait Time (minutes): 2.1
Voting a Ballot Wait Time (minutes): 0.7
Accessible Voting Machine Wait Time (minutes): 213.4

Casting a Ballot Wait Time (minutes): 0.2

Optimized Results

Recommended Accessible Voting Machines: 2
Average Wait Time (minutes): 6.1

Check-In Wait Time (minutes): 1.8

Woting a Ballot Wait Time (minutes): 0.8

Accessible Voting Machine Wait Time (minutes): 22.4

Casting a Ballot Wait Time (minutes): 0.2

Notice that the plot below the results section has also been updated. Now, a

purple triangular point on the graph indicates the voter wait time with the
recommended number of accessible voting machines. Hover over points on the

plot to see more information.
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Accessible Voting Machi
Vot e i this .

A Recommended Machines

Left Panel: Settings

The left panel of the Accessible Voting Machines Calculator (Figure 1) contains
settings, values, and preferences that can be adjusted to best reflect a particular
voting location and voting process. Four menus are listed on the left panel including

Demographics, Check-In, Voting a Ballot, and Casting a Ballot.
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i i i 7} Need Help? Click for User Guide
Accessible Voting Machines Calculator 5 Need Help? Click for User Guid
Demographi
mographics .
checn Enter information about your voting location in the menu to the left, Each field must be popluated with a value.
eck-n v
Press the "Run Simulation” button to estimate voter wait times with your resource allocation and to determine if additional accessible voting machines are recommended to meet the target maximum wait time. Note: Results may take severa
minutes to load.
Voting a Ballot
Optimization
~ | The opti
. ifth
. Wh ime
The t time and corresponding wat time statistics
Original Results Optimized Results
Your results will be shown here Your optimized results will be shown here
Average Wait Time
Note: The values in the plot and v o it times. Waittimes for Accessible Voting Machines ae displayed i this station has the longest wait fime. Othenwise, Average Wt Time is shown. e sure to check the ite of the plot and table to

see what data is shown.

Figure 1. Left panel of the Accessible Voting Machines Calculator.

Demographics

The Demographics menu drop down is shown in Figure 2. This menu allows the user
to input information regarding the number of voters expected to vote at a location,
the percentage of voters that may require accessible voting equipment, the target
maximum time that voters wait, and pattern of voter arrivals throughout the voting
day.
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5 Need Help? Click for User Guide

Accessible Voting Machines Calculator

A

tion in the menu to the left. Each field must be popluated with a value.

ter wait times with your resource allocation and to determine if additional accessible voting machines are recommended to meet the target maximum wait time. Note: Results may take several

time
arget maximum voter wait time

ure to check the title of the plot and table to

Figure 2. Demographics menu (left panel of application).
Voting Location Number of In-Person Voters:

This input represents the quantity of voters expected to vote in person on a single
13-hour voting day. Enter the expected number of voters to arrive in-person at a
voting location.

Voting Age Population with Disabilities (Percentage):

The Voting Age Population with Disabilities (Percentage) input can be set to the
percentage of individuals with disabilities within a jurisdiction according to the
American Community Survey. A link to the United States Census Bureau is included
at the bottom of the menu, which contains disability rates at county, city, and town
levels. This value is internally adjusted by the calculator to account for the
percentage of voters with disabilities who choose to vote in person.3 By default, this
value is set to 16, indicating that 16% of voters who turn out to vote may have
disabilities. This default value is calculated from the 2022 American Community
Survey and represents the average percentage of the voting-age population with

3 It is assumed that 26% of voters with disabilities vote in-person. See: United
States Election Assistance Commission, 2021a. New data: 17.7 million Americans
with disabilities voted in 2020, a significant increase over 2016. URL:
https://www.eac.gov/news/2021/07/07/new-data-177-million-americans-
disabilities-voted-2020-significant-increase-over.
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disabilities in counties across the US. To determine the ‘Voting Age Population with
Disabilities’ percentage for your jurisdiction, you can utilize the EAC’s video on
Estimating the Voting Age Population with Disabilities, which provides step-by-step
instructions. See Appendix A for a written version of these instructions.

Note: The proportion of the population with disabilities reported by the American
Community Survey may include individuals who are ineligible to vote and should be
used as a guideline rather than an absolute number. Additionally, certain groups
are excluded or underrepresented in the data from the American Community
Survey, such as individuals who are institutionalized.

Target Maximum Wait Time in Minutes:

This value represents the longest amount of time that is acceptable for a voter to
wait. This target value is used to generate a recommended quantity of accessible
voting machines. If the value is set too low, the calculator cannot make a
recommendation.

Voter Arrival Pattern:

The Voter Arrival Pattern option allows you to adjust how voters arrive at a voting
location throughout a voting day to best represent voters in your jurisdiction. These
arrival patterns are presented in more detail below:

Two Peaks Arrival Pattern:

The Two Peaks Arrival Pattern exhibits a large proportion of voters arriving in the
morning, between 7 AM and 10 AM, with another increase in voter arrivals from 4
PM to 7 PM.

0.125

0.100

@
o
=
31

Proportion of Arrivals
(=]
b=
(4]
(=]

0.025

0.000
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Uniform Arrival Pattern:

The Uniform Arrival Pattern exhibits a pattern of voter arrivals that are consistent
throughout the voting day. The simulation will create some randomness in voter
arrivals throughout the voting period to more accurately reflect actual voter
arrivals, but the proportion of arrivals does not fluctuate throughout the voting
period.

0.125

0.100

Proportion of Arrivals
(=]
=
3
w

0.050

Morning Peak Arrival Pattern:

The Morning Peak Arrival Pattern exhibits a large proportion of voters arriving in the
morning during the voting period between 7 AM and 10 AM. Voter arrivals then
decrease and remain consistent between 11 AM and 3 PM, with a slight increase in
arrivals from 4 PM to 6 PM.
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Afternoon Peak Arrival Pattern:

The Afternoon Peak Arrival Pattern exhibits a large proportion of voters arriving
from 4 PM to 7 PM. Voter arrivals remain relatively consistent throughout the
morning and early afternoon of the voting period, with slightly more arrivals
occurring from 8 AM to 10 AM.
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Check-In

The Check-In menu is used to select the type of check-in equipment used and enter
the number of check-in stations in the voting location (Figure 3).
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Accessible Voting Machines Calculator (5 Need Help? Click for User Guide

Demographics

A
t your voting location in the menu to the left, Each field must be popluated with a value.
lation” button to estimate voter wait times with your resource allocation and to determine if additional accessible voting machines are recommended to meet the target maximum wait time. Note: Results may take severa

Checkin

Type of Checkin Equipment:

ime is shown. Be sure to check the title of the plot and table to

Figure 3. Check-In menu (left panel of application).
Select the Type of Check-in Equipment:

The Accessible Voting Machines Calculator includes data for both electronic poll
books and paper poll books. The Type of Check-in Equipment option allows the user
to indicate which type of equipment for check-in is used in their voting location.
Processing times for each check-in equipment type, depending on the user’s
selection, are simulated with random distributions to better reflect voter behavior.

Number of Check-in Stations:

The Number of Check-in Stations input indicates the number of Electronic or Paper
poll books at which voters can be checked in to vote. This number should represent
the number of voters that may be checked in simultaneously and must be greater
than zero.

Voting a Ballot

The Voting a Ballot menu is used to enter the number of devices and stations
available to mark a ballot (Figure 4). The number of Voting Machines (non-
accessible), Accessible Voting Machines, and Hand-marked Ballot Voting Stations
may be entered. When using this menu, it is assumed that the Voting Machines
(non-accessible) and Hand-marked Ballot Voting Stations do not offer accessibility
features. The Number of Accessible Voting Machines is in addition to the quantity of
Hand-marked Ballot Voting Stations and Voting Machines (non-accessible). The
number of Accessible Voting Machines must have a value of at least 1. However,

17
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the number of Hand-marked Ballot Voting Stations and Voting Machines (non-

accessible) may be set to zero if one or neither of these types of equipment are
used in a voting location.

e, s fuction

2, | ASSISTANCE H i i Need Help? Click for User Guide
) ASiTANCE Accessible Voting Machines Calculator g P
Demographics Ml - 8 R
Checke Enter information about your voting location in the menu to the left. Each field must be popluated with a value.
in M
Press the "Run Simulation” button to estimate voter wait times with your resource allocation and to determine if additional accessible voting machines are recommended to meet the target maximum wait time. Note: Results may take several
mjgutes to load.
Voing a Ballot ~
Number of Voting
Machines (non- 0 T Optimized Resuls section will identify:
accessible): « Ifthe entered quantity of equipment meets the target maximum voter wait time
Number of Accessible « Which additional equipment is required to run the optimization and meet target maximum voter wait tie
Voting Machines: o The recommended number of accessible voting machines to meet the target maximum voter wait time and corresponding wait time statistics
Number of Hand-
marked Ballot Voting 0 o -
otons. Original Results Optimized Results
Your results will be shown here Your optimized results will be shown here
Casting a Ballot ~
Average Wait Time
m Note: The values nthe plot and fabl below may change depending on esimted wat times. Wattimes for Accessbe Voting Machines ar isplayed i this staion hasthelongest wat tme. Othersise, Average Wt Time i shown B sure to check th i of the lot and fabe to

see what data is shown.

Figure 4. Voting a Ballot menu (left panel of application).
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The time required to mark a ballot often differs between elections and between
voting locations based on the number and complexity of ballot contests. Processing
times estimated for ballot marking steps are determined from data collected from
voting locations during several elections by the University of Rhode Island’s
Engineering for Democracy Institute (EDI).* However, these values may differ from
expected ballot marking times due to variations in ballot style and contest
composition.

To represent ballot marking by voters with disabilities on accessible voting
machines, ballot marking times are simulated with a longer randomly distributed
processing time. This increase in ballot marking time aligns with academic literature
exploring reading and writing tasks for individuals with disabilities, which identifies
a 6-32.5% increase in task time.’ Voter wait times are simulated assuming that all
voters with disabilities will opt to use an accessible voting machine and voters
without disabilities will opt to use non-accessible devices, regardless of the
presence of a line.

4 EDI is a research group that utilizes engineering techniques to model voting processes
and provide recommendations for election planning and voting operations. URL:
https://web.uri.edu/edi/

> See: Lee, M.S., Lyoo, C.H., Lee, M.J., Sim, J., Cho, H., Choi, Y.H., 2010. Impaired finger
dexterity in patients with Parkinson’s disease correlates with discriminative cutaneous
sensory dysfunction. Movement Disorders 25. URL: https://doi.org/10.1002/mds.23304.

Low, E., Crewther, S.G., Ong, B., Perre, D., Wijeratne, T., 2017. Compromised motor
dexterity confounds processing speed task outcomes in stroke patients. Frontiers in
Neurology 8. URL: https://doi.org/10.3389/fneur.2017.00484.

Ramulu, P.Y., West, S.K., Munoz, B., Jampel, H.D., Friedman, D.S., 2009. Glaucoma and
reading speed: The salisbury eye evaluation project. Archives of Ophthalmology 127. URL:
https://doi.org/10.1001/archophthalmol.2008.523.

Spenceley, L.M., Wood, W.L.M., Valentino, M., Lewandowski, L.J., 2020. Predicting the
extended time use of college students with disabilities. Journal of Psychoeducational
Assessment 38, 279-290. URL: https://doi.org/10.1177/0734282919848588.

Steenbergen, B., Veringa, A., Haan, A.D., Hulstijn, W., 1998. Manual dexterity and
keyboard use in spastic hemiparesis: A comparison between the impaired hand and the
‘good’ hand on a number of performance measures. Clinical Rehabilitation 12. URL:
https://doi.org/10.1191/026921598670272626.
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Casting a Ballot

The Casting a Ballot menu is used to identify the Type of Ballot Casting Equipment
and the number of ballot casting stations (Figure 5).

 Need Help? Click for User Guide

Accessible Voting Machines Calculator

A

to the left. Each field must be popluated with a value.
with your resource allocation and to determine if additional accessible voting machines are recommended to met the target maximum wait time. Note: Results may take several

Figure 5. Casting a Ballot menu (left panel of application).
Select the Type of Ballot Casting Equipment:

The Accessible Voting Machines Calculator includes data for both electronic ballot
scanners and ballot boxes. The Type of Ballot Casting Equipment option allows the
user to indicate which type of equipment for casting a ballot is used in their voting
location. Processing times for each equipment type, depending on the user’s
selection, are simulated with random distributions to better reflect voter behavior.

Number of Ballot Casting Stations:

The Number of Ballot Casting Stations input indicates the number of Electronic
Ballot Scanner or Ballot Box stations at which voters can submit their ballot. This
number should represent the number of voters that may cast a ballot
simultaneously and must be greater than zero.

20
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Right Panel: Outputs

The right panel of the Accessible Voting Machines Calculator contains analyses and
results based on values entered in the left panel, as well as brief instructions and a
description of the optimization output (Figure 6).

(7 Need Help? Click for User Guide

Accessible Voting Machines Calculator

Demographics
Checkn
e voting machines are recommended to meet the target maximum wait time. Note: Results may take several

Voting a Ballot

Casting a Ballot

Original Results Optimized Results

Your results will be shown here Your optimized results will be shown here

te: The values in the plot and table below may change depending on estimated wait times. Wait times

Figure 6. Right panel of the Accessible Voting Machines Calculator.
Results

Under the Instructions and Optimization information box, a set of results are
displayed (Figure 7). These results contain the Original Results and the Optimized
Results. The Original Results present the estimated Average Voter Wait Time
(minutes), indicating the average amount of time that voters spend waiting
throughout the entire voting process, and the estimated average wait times for
each voting process.

Within the Optimized Results, three potential outputs may be observed depending
on the inputs in the left panel. When using this tool, the Optimized Results may
show one of three options:

1. An indication of which voting process requires additional resources,

2. A note that the current resource allocation is sufficient to keep voter wait
times under the Target Maximum Wait Time,

3. Or a recommended number of accessible voting machines and the
corresponding voter wait times statistics with the adjusted resource
allocation.
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Optimized Results
Original Results

Recommended Accessible Voting Machines: 2
Average Wait Time (minutes): 21.9

Average Wait Time (minutes): 6.1
Check-In Wait Time (minutes): 2.1

Check-In Wait Time (minutes): 1.8
Voting a Ballot Wait Time (minutes): 0.7

Voting a Ballot Wait Time (minutes): 0.8
Accessible Voting Machine Wait Time (minutes): 213.4

Accessible Voting Machine Wait Time (minutes): 22.4
Casting a Ballot Wait Time (minutes): 0.2

Casting a Ballot Wait Time (minutes): 0.2

Figure 7. Original and Optimized Results

If Option 1 appears, the indicated voting process is preventing the simulated voter
wait time from reaching the Target Maximum Wait Time due to a lack of resources.
When Option 2 appears, then the values entered in the left panel are estimated to
be sufficient to meet the Target Maximum Wait Time. When Option 3 appears, a set
of simulation results are displayed in addition to the Original Results. In the
Optimized Results output, the Recommended Number of Accessible Voting Machines
is displayed. This value indicates the number of accessible voting machines required
to ensure that both the Average Voter Wait Time and the wait time at the
Accessible Voting Machines are less than the Target Maximum Wait Time. Utilizing
this recommended value, a set of adjusted wait times are presented for the
Average Wait Time as well as the wait times per voting process.

Plotting

At the bottom of the right panel, a plot is visible displaying estimated wait times
at different quantities of accessible voting machines. When the Optimized Results
provide a recommended number of accessible voting machines, a purple triangular
point will be displayed on the plot indicating the quantity of resources and the
estimated wait time with that number of accessible voting machines (Figure 8).

When running this simulation multiple times with differing inputs, the plot may
change to display different information. If the estimated wait time for accessible
voting machines is more severe than the average wait time, then the plot will
display the Accessible Voting Machine wait time on the Y-axis. If the Average Wait
Time is more severe, then the plot will display Average Wait Time on the Y-axis. Be
sure to check the title of the plot to understand what data is being displayed. The
X-axis of the plot will always display the Number of Accessible Voting Machines.
Hover over the points on the plot to see additional information.
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Accessible Voting Machine Wait Time
Note: The values in the plot and Wait times for \g Machines are displayed if this station has the longest wait time. Otherwise, Average Wait Time is shown. B sure to check the titl of the plot and table to see what data is

Figure 8. Plotting section (right panel of application).

Below the plot, a table of the plotted data is presented. This table shows the
number of accessible voting machines in the left column and the estimated wait
time in the right column. An example of this table is shown in Figure 9.

Figure 9. Table of wait time data (right panel of application).
Note

The values presented in this application are built with real election data; however, it
is important to note it is unlikely that these models will exactly represent each
individual voting process. For example, if a voting process contains different
quantities of steps or drastically different processing times, then the presented
values may not be accurate. With that said, this application can provide insights
into the quantity of accessible voting equipment required to shorten voter wait
times for all voters.
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Appendix A: Determining the Percentage of Voters with
Disabilities for a Jurisdiction

1. Navigate to data.census.gov,

2. Using the search bar, type in “Disability in” and the name of your jurisdiction.
In the figure below, we are searching for “"Disability in Jackson City,
Michigan”

EE An official website of the United States government Here's how you know  ~

United States®

Census

—— Bureau

Learn about America’s People, Places, and Economy
Disability in Jackson City, Michigan X \!; e
Q, disability in Jackson city, Michigan

Q disability in Jackson city, Jackson County, Michigan

Use Advanced Search...

Try searching for grocery stores| in Georgia in 2017

3. To make sure we see the correct results, use the dropdown menu under the
search bar to select the correct search terms. In this case, we will select
“disability in Jackson city, Jackson County, Michigan”.

4. The page will now provide an overview of the data and a list of tables
containing relevant information. To see the disability data that we need, click
on the “View This Result” button under the overview.
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E= An official website of the United States government Here's how you know

disability in Jackson city, Jackson County, Michigan X

e Advanced Search

cUniied States®

All Tables Maps Profiles Pages

2Filters ®

Disability &

@ Jackson city, Jackson County, .. @

Q

( Search for afitter or table )

79 «
Disabled Population in Jackson City, Jackson County, Mi

is15.4% =15

2022 American Community Survey 5-Year Estimates

©® Geographies

Nation >

Tables

American Community Survey
$1810 | Disability Characteristics
@ View AllT Products

State >

County >

Gounty Subdivision >

Place >

ZIP Code Tabulation Area >
American Community Survey

B10052 | Disability Status of Grandparents Living With Own Grandchildren Under 18 Years by Responsibility for Own Grandchildren and Age of ..
© View All 11 Products

Metropolitan/Micropolitan
Statistical Area >

Census Tract >

Block ¥

American Community Survey
B18101 | Sex by Age by Disabllity Status
® View All 13 Products

Block Group >

gan

View This Result )

98 Tables, 98 Maps, 20 Profiles, 1Page

e township e,

Leoni township

~
US. Census Bureau @

| Mannlann toumehi

Summit towns|

County Subdivision

Jackson city, Jackson Count...
Total Population: 21,209

Median Household Income: $41,988
Bachelor's Degree or Higher: 15.2%
Employment Rate: 53.8%

Total Housing Units: 14,163

Without Health Care Coverage: 9.4%

Total Households: 13131

View: 10 | 25 | 50

Hispanic or Latino (of any race): 2,119

View Profile &

5. To simplify the new page, collapse the menus to the right side of the screen
by clicking on the arrows at the top of each menu and deselect the “Margin of

Error” button, as we do not need these data columns.

B An offcial website of the United States government. Here's how you know ~

cUniied States* disability in Jackson city, Jackson County, Michigan x 98 @ Advanced Search

M Taes  Mes  puties _Pages oo Q. Feedback
51810 | Disability Char P P = i -
e a8 Resuts 2 it .| B 2 ‘ 2 A
Fiters. American Community Survey || 2022 AGS 5-Year Estimates Subject Tables. Notes | Geos Topics Codes | Dataset testore | More Tools.
Vw10 25| 50 Do T
T
—
American Community Survey Label Total || withadisabity | percent &
$1810 | Disabllity Characteristics. g
@ View A1 Prodicts Estimate Margin of Emor | Estimate Margin of Eror | E
TN U —————— 0515 s i =
) Goographiss B10052 | Disability Status of Grandparents Living With O. £
Nation > g
Female 16,285 435 2,570 328 &
v | e g g by ik [ ——
County > !
View All 13 Products inite lone. 20873 2895 3434 308
County Subetvision >
BTeoTR e oy Sy e Wi mricn s nd Al v s 48 e © e
21 Gode Tabulaton Area > i .
VI AR TH Priscicts, Asian alone 166 +92 25 +24
WetropitanjMicopoltan
Census Tract > B18101B | Age by Disability Status (Black or African Ameri. Some other race alone a8 +208 57 a4
Block > D View AR Prrichucts; Two or more races. 2,997 511 2 134

6. We can now hide rows of data that we do not need. Make sure that "AGE”
columns are visible in the table and hide others that you do not wish to see
in the table. Here, we have hidden “SEX”, "RACE AND HISPANIC OR LATINO

ORIGIN”, and “"DISABILITY TYPE BY DETAILED AGE".
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$1810| Disability Characteristics . B @3 E§ 123 & m 2B
Filters | American Commurnity Survey | | 2022 ACS 5-Year Estimates Subject Tables Motes Geos Topics Codes Dataset  Year Columns Transpose
city, County, Michi |
Resuits
Label Total | with a disability | Percentwith a disability |
Estimate | Estimate | Estimate |
“ Total civilian noninstitutionalized population 30,945 4771 15.4%
SEX
» RACE AND HISPANIC OR LATING ORIGIN I
W AGE
Under 5 years 1,931 32 1.7%
5to 17 years 5,600 a7 74%
18 to 34 years 8,010 768 9.6%
35to0 64 years 1,832 2,424 20.5%
65 to 74 years 2,461 579 235%

75 years and over 1M 551 49.6%

I > DISABILITY TYPE BY DETAILED AGE I

7. To calculate the percentage of the voting-age population with disabilities, we
first sum values in the “"With a Disability” column for age ranges that
represent eligible voters. In this case, 4,322 people over the age of 18 have
disabilities in Jackson City, MI.

?9 $1810| Disability Characteristics .l B @3 % 123 &5 m 2B
Filters | American Community Survey | | 2022 ACS 5-Year Estimates Subject Tables Notes Geos Topics Codes Dataset  Year Columns Transpose
city, County, Michi |
Results
Label Total | with a disability | Percentwith a disability |
Estimate | Estimate | Estimate |
“ Total civilian noninstitutionalized population 30,945 4771 15.4%
» SEX
> RACE AND HISPANIC OR LATING ORIGIN
' AGE
Under 5 years 1,931 32 17%
5to 17 years 5,600 a7 74%
18 to 34 years 8,010 768 9.6%
35to 64 years 11.832 2,424 20.5%
65 to 74 years 2,461 579 235%
75 years and over 1m 551 49.6%

> DISABILITY TYPE BY DETAILED AGE

8. Next, we have to sum the total voting-age population in the “Total” column.
This equals 23,414 people over the age of 18.
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$1810| Disability Characteristics B @f E?’ 123 AR 28
Filters | American Community Survey | | 2022 ACS 5-Year Estimates Subject Tables Notes Geos Topics Codes Dataset ‘ear Columns Transpose
city, Jack County, Michi |
Results
Label Total | with a disability | Percentwith a disability |
Estimate | Estimate | Estimate |
“ Total civilian noninstitutionalized population 30,945 4771 15.4%
> SEX
> RACE AND HISPANIC OR LATING ORIGIN
' AGE
Under 5 years 1,931 32 1.7%
5to 17 years 5,600 a7 74%
18to 34 years 8,010 768 9.6%
35to 64 years 1,832 2,424 20.5%
65 to 74 years 2,481 579 235%
75 years and over 1.1 551 49.6%
> DISABILITY TYPE BY DETAILED AGE

9. Finally, to calculate the percentage of the voting-age population with
disabilities, we must divide the population with disabilities by the total
population. In this case, we divide 4,322 by 23,414 which provides a
proportion of 0.185, or 18.5%. This means that approximately 18.5% of
eligible voters in Jackson City, Michigan have a disability.
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