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I. Introduction
Following the 2018 General Election, the State Board of Elections conducted an automated
software ballot tabulation audit of 100% of the ballot images, while each local board of elections
conducted a manual ballot tabulation audit of a sample of ballots. These ballot tabulation audits were
conducted in accordance to House Bill 1278 of the 2018 Legislative Session1, which was codified into
the Election Law Article, §11-309.
The purpose of these audits is to verify and confirm the accuracy of the voting system’s results.
A post-election ballot tabulation audit is not a canvass or a recount; it is used to verify that the voting
system accurately tallied votes and that the winners of each contest were called correctly.

II.

Post-Election Manual Ballot Tabulation Audit
The post-election manual ballot tabulation audit requires an audit of:
1. At least 2% of precincts statewide, including at least 1 randomly selected precinct in each local
jurisdiction and the remainder of precincts to be chosen by the State Board of Elections; and
2. A number of votes equal to at least 1% of the statewide total in the previous comparable general
election2 of early votes, absentee votes, and provisional votes, including a minimum number in
each local jurisdiction, as set by the State Board of Elections. For the 2018 General Election, the
State Board of Elections set 15 votes as the minimum number of absentee ballots and 15 votes
as the minimum number of provisional ballots for each local jurisdiction.

The manual audit must be completed by each local board within 120 days after the general
election. If the manual audit shows a discrepancy, the State Board of Elections can expand the manual
audit and take any other actions it considers necessary to resolve the discrepancy.

A. Audit Process
i. Selecting the Ballots and Contest to be Audited
Before the election, the State Board of Elections determined the number of ballots to be audited
in each local jurisdiction for early, absentee, and provisional ballots. The chart shown in Document B1,

Text of HB1278 can be found online at: http://mgaleg.maryland.gov/2018RS/chapters_noln/Ch_523_hb1278E.pdf, as well
as in the Appendix of this document.
2 “Previous comparable general election” is defined as (1) in a presidential election year, the presidential election held four
years earlier and (2) in a gubernatorial election year, the gubernatorial election held four years earlier. For the 2018 General
Election, the previous comparable general election held was the 2014 General Election.
1
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Appendix B shows a summary of the minimum number of ballots from each local jurisdiction to be
audited based on the requirements set forth in §11-309 of the Election Law Article.3
a. Absentee and Provisional Ballots
The number of absentee and provisional ballots in the audit is based on the turnout from the
2014 General Election, the last comparable general election. 4 The number of absentee ballots and
provisional ballots to be audited was calculated by multiplying the 2014 relevant turnout by 0.01, in
order to determine 1% of the total. This was repeated for each local jurisdiction for absentee and
provisional ballots. If 1% of the 2014 General Election turnout was less than 15 ballots, the local board
audited 15 ballots.
Each local board randomly selected the absentee and provisional ballots to be audited, as they
prepared for the respective canvasses. These ballots were then kept separate from the remainder of the
absentee and provisional ballots and marked as “audit ballots.”
At the start of the first absentee and provisional canvasses, these ballots were presented,
reviewed, and tabulated first, and then stored in sealable boxes marked “Absentee Ballots for Manual
Audit” or “Provisional Ballots for Manual Audit.” At the completion of each canvass, the sealed boxes
containing the ballots to be audited were stored with the remainder of the absentee or provisional
ballots.
b. Early Voting Ballots
The formula used to determine the number of absentee and provisional ballots to be audited
was also applied to early voting. Using the early voting turnout from the 2014 General Election5, 1% of
that turnout was calculated to determine the number of early voting ballots for each local jurisdiction
to be audited.
Jurisdictions with only one early voting center audited ballots from that early voting center. For
jurisdictions with more than one early voting center, the State Board of Elections used a random number
generator to select the early voting center to be audited.
By 7 pm on the first day of early voting, the chief judges at the selected early voting centers
determined which scanner met the minimum number of ballots to be audited. If neither scanning unit
met the minimum, two scanners were selected. At the close of the first day of early voting and after all
voters left the building, a local election official ran a results report from that scanner. The election
officials secured the ballots from the selected scanner(s) and the report in a sealed box.

Chart can also be found online at:
https://elections.maryland.gov/voting_system/documents/2018%20General%20Election_Ballots%20to%20Audit%20Calcu
lation.pdf
4 Turnout from the 2014 General Election can be found at:
3

https://elections.maryland.gov/elections/2014/turnout/general/GG14_Statewide%20Turnout%20by%20Coun
ty%20and%20Canvass.pdf, as well as in Document B2, Appendix B of this document.
5

See previous footnote.
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c. Election Day Ballots
Section 11-309 of the Election Law Article requires that 2% of all statewide precincts must be
audited, including at least 1 precinct from each local jurisdiction. For the 2018 General Election, there
were 2,034 precincts. Forty-one precincts is 2% of the total number of precincts.
A listing of the number of precincts by local jurisdiction6 can be found in Document B3, Appendix
B of this report. A more detailed listing of the precincts and corresponding polling places7, in order of
local jurisdiction, can be found on the State Board of Elections website under the “Ballot Audit Plan”
heading.
To select the required precinct from each local jurisdiction, each precinct number was printed
on paper, folded, and placed in containers, separated by local jurisdictions. The members of the State
Board of Elections drew one slip of paper for each local jurisdiction. The remaining slips of paper were
combined, and the members of the State Board continued selecting slips of paper until 41 precincts were
selected. This occurred at the November 29, 2018 public meeting of the State Board. An extract of the
minutes of that meeting can be found in the Document B4, Appendix B of this report, and the full minutes
can be found on the State Board of Elections website under the “Board Meeting Info” heading.8
In order to maintain the integrity of the ballots and minimize any security risks, the identity of
the selected precincts remained confidential until 3 weeks prior to their chosen audit date. Local boards
provided on their website notice of the date and time for the audit and the precincts being audited.
A chart showing which precincts were selected for audit can be found in Document B5, Appendix
B of this report.
d. Contest to be Audited
Section 11-309 of the Election Law Article does not specify any parameters for the contest to be
audited. In order to prevent any unnecessary confusion or complications during the audits, the State
Board of Elections decided upon parameters for the contest to be audited. Those parameters were:


That the same contest would be audited by each local board, and therefore, the contest
would be a statewide race.



That the contest would be a “pick one” contest.

Using these parameters, the eligible contests to be audited were narrowed down to Governor/ Lt.
Governor, Comptroller, Attorney General, and U.S. Senator. In the same method described in Section II
(A)(i)(c) above, at the November 29, 2018 meeting of the State Board of Elections, the names of the
A listing of the number of precincts by local jurisdiction can also be found online at:
https://elections.maryland.gov/elections/2018/numberofprecinctsbycounty.pdf
7 Listing of the precincts and corresponding polling places can be found online directly at:
https://elections.maryland.gov/elections/2018/2018_general_polling_place_and_precincts.pdf
8 Full minutes of the November 29, 2018 State Board of Elections meeting can be found at:
https://elections.maryland.gov/pdf/minutes/2018_11.pdf
6
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contests were printed on paper, folded, and placed in a container. The State Board Chairman drew the
slip and “Comptroller” was selected as the contest. The extract of the minutes of that meeting found in
Document B4, Appendix B of this report apply to the selection of the contest also.

ii. Conducting the Audit
Each local board conducted a manual audit of the required ballots within 120 days of the 2018
General Election, starting with Caroline County on January 8, 2019, and concluding with Washington
County on February 28, 2019.

iii. Results of the Audit
A chart showing the numerical results of the post-election manual tabulation audit can be found
in Document B6, Appendix B of this report. 9 As the chart shows, there were zero vote differences
between the manual audit and the voting system results in any local jurisdiction. Simply put, these
audits showed that the voting system accurately counted votes.

B. Resources Required
A survey was sent to the director of each local board that they completed, with input from staff,
upon the completion of the manual audit. The survey was broken down into sections that correlated
with the steps of the manual audit, and then further asked about the resources used for each stepresources of time, staff, supplies, and costs incurred (either in direct purchases or cost of supplies that
the local board already owned).

i. Ballot Selection- Absentee and Provisional Voting
a. Staff and Time
As stated in Section A, each local board randomly selected the absentee and provisional ballots
to be audited. According to the Manual Ballot Tabulation Audit Procedures document, as prepared by the
State Board of Elections, absentee ballots from different ballot styles and precincts were to be selected.
Provisional ballots were to meet the following criteria:
1. Must be from at least 3 precincts
2. Must have a staff recommendation of “accept in full”
3. Must not be a provisional ballot application generated by the same day registration or
address change process
When asked in the post-audit survey to detail how each local board chose the absentee and
provisional ballots for the audit, the responses generally came down to one of a few similar methods.
Because each local board sorts their ballots for canvassing a little bit differently, there was no singular
method used to select the absentee and provisional ballot. The first method involves randomly selecting
the required number of ballots while sorting the ballots, prior to canvassing. The second method
An Excel version of the audit results chart can also be found online here:
https://elections.maryland.gov/voting_system/documents/2018%20General%20Election%20Manual%20Audit%20Results
%201.xlsx
9
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involves randomly selecting an entire batch or batches (a set of 25 ballots that have been prepared for
scanning) for auditing. A third method involved simply selecting the first batch(es) scanned as the
ballots for audit. Another local board had their board members randomly choose the ballots for audit.
In each of these methods, 2-3 staff or board members were needed.
The chart below shows the time that each local board needed to complete the selection of absentee
ballots. Only 13%, or 3 local boards, took between 30 minutes and 1 hour to select the absentee
ballots for audit and no local boards took more than an hour. Twenty-one of the 24 local boards were
able to select the absentee ballots in under 30 minutes. The mean time to select the absentee ballots
for audit was 20 minutes.

The chart below shows the time that each local board needed to complete the selection of
provisional ballots. Only 1 local board took between 30 minutes and 1 hour to select the provisional
ballots for audit and no local boards took more than an hour. Twenty-three of the 24 local boards were
able to select the provisional ballots in under 30 minutes. The mean time to select the provisional
ballots was 21 minutes.

b. Other Resources and Costs Incurred
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The survey revealed that the most common single item purchased by local boards for the
selection of the absentee and provisional ballots was an additional blue ballot bin, which was purchased
by 9 local boards at a cost ranging from $75 to $271.50. Other costs included basic office supplies (paper
for printing forms, paper clips, rubber bands, envelopes, folders, etc.), and common election supplies
including tamper tape, and polyvinyl bags. The cost of these materials was minimal and generally was
less than $15 per local board.

ii. Ballot Selection- Early Voting
a. Staff and Time
The tasks involved with selecting the early voting ballots include: collecting signed
confidentiality agreements from all present at the early voting center, generating and printing the
results from the selected scanning unit(s), collecting the ballots from the selected scanning unit(s), and
securing the ballots and results report for the manual audit. The Manual Ballot Tabulation Audit
Procedures document states that a representative from the local board and the chief judge of the precinct
are the persons to conduct these activities, therefore no more than one staff person from each local
board was required to complete the early voting ballot selection.
The chart below reflects how long it took the local board staff person at the selected early voting
center to complete the above mentioned tasks associated with collecting the early voting ballots for
audit.

It took 30.4% (7) of the local boards between 15:01 and 20:00 minutes to complete the early voting
tasks, and 26.1% (6) of the local boards needed more than 20 minutes to complete the tasks. The
remainder of the local boards (12) needed 15 minutes or less to complete the tasks. The mean time to
select the early voting ballots for audit was 18 minutes.
b. Other Resources and Costs Incurred
As was the case with the absentee and provisional ballots, the survey revealed that the most
common single item purchased by local boards was an additional blue ballot bin, which was rented or
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purchased by 15 local boards at a cost ranging from $75 to $271.50. Other costs included basic office
supplies (paper for printing forms, paper clips, rubber bands, envelopes, folders, etc.), and common
election supplies, including tamper tape and polyvinyl bags. The cost of these materials is minimal and
generally was less than $15 per local board.

iii. Ballot Selection- Election Day
a. Staff and Time
As outlined in Section II (A)(i)(c) of this report, the selection of the precincts to be audited from
election day took place at the State Board of Elections, during the State Board meeting held on November
29, 2018. Prior to this meeting, one staff assistant spent approximately 2 hours to make the slips of
paper with each precinct listed on them, cut and fold them, and place the slips of paper into sealed plastic
bags separated by county. The selection of precincts at the board meeting took approximately 30
minutes and involved all 5 State Board members and 2-3 staff members. Because the local boards were
to audit all of the election day ballots from the selected precincts, there was no time spent or staff used
from the local boards to select election day ballots for auditing.
b. Other Resources and Costs Incurred
Aside from general office supplies (paper, scissors, zipper-seal plastic baggies, pens, markers)
there were no additional resources used or costs incurred by the State Board of Elections. There were
no costs incurred by the local boards for this process.

iv. Manual Audit Preparation- Planning
a. State Board of Elections Staff and Time
Preparation for the manual audit by State Board of Elections staff generally the drafting and
editing of the various audit instructions, tally sheets, and worksheets used by the local boards to prepare
for and conduct the audit, as well as the drafting regulations for future manual audits, as allowed in §11–
309 of the Election Law Article. The State Board of Elections estimates that its staff spent approximately
50 hours on manual audit preparation.
b. Local Board Staff and Time
Preparation for the manual audit by the local boards can be broken down into five categories:
a.) overall planning, b.) notifying required parties, c.) preparing spreadsheets and forms, d.) collecting
and sorting ballots for the audit, and e.) room set up.
1. Overall Planning

Overall planning time consumed the most time of the planning tasks, as the planning category
includes the planning of ballot selection, audit preparation, executing the manual audit, and post-audit
tasks. The chart below shows how many hours each local board spent planning for the manual audit.
More than half of the local boards spent between 2 and 8 hours planning, while 4 local boards spent
more than 8 hours planning, and a little over a quarter only needed up to 2 hours planning. The mean
time spent planning for the manual audit by the local boards was 5.5 hours.
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Within these planning hours, the number of staff meetings held ranged from zero to 3 or more
and included 2 to 5 or more staff members.10

2. Notifying Required Parties

The task of notifying required parties of each local board’s selected manual audit date included
mailing a notice to the chair of the county central committee for each recognized political party, each
candidate in the contest being audited, and the State Board of Elections, as well as posting notice on each
local board’s website and prominently in each office. All local boards were able to complete these tasks
under 2 hours, with approximately one third of all the local boards completing the tasks in either under
30 minutes, within 30 minutes to 1 hour, and between 1 and 2 hours. In all but one local board, the tasks
of notifying required parties were completed using 3 or fewer staff members. Overall, approximately 30

10

N/A means that no staff meetings were held with the specified number of staff members.
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hours were spent by local boards notifying the required parties for the audits, with 23 of those hours
being performed by senior staff (directors or deputy directors), and 7 hours by office staff.
3. Preparing Spreadsheets and Forms

The task of preparing the spreadsheets and forms included editing, printing, and proofreading
the various tally and audit worksheets. Each document had to be edited for the voting jurisdiction,
location (for early voting ballots), precinct, contest, and batch number. All local boards were able to
complete these tasks in under 8 hours, with the time being evenly split between the local boards and
the time slots of under 1 hour, 1-2 hours, 2- 4 hours, 4-6 hours, and 6-8 hours.

In 45% (11) of local boards, one person prepared all the spreadsheets and forms, while 30% (7)
required 2 people, and approximately 25% (6) required 3 staff members. Two-thirds of the time spent
on this time across all local boards was spent by office staff, and one-third of the time was by spent by
senior staff.
4. Collecting & Sorting Selected Ballots

The task of collecting and sorting selected ballots included retrieving the ballots to be audited,
and sorting the ballots into batches of 25 among the early voting, election day, absentee, and provisional
ballots. Some local boards were able to store voted ballots on site, while other local boards used an offsite warehouse. This was the category of audit preparation that varied the most between the local
boards in terms of time required. Two local boards only needed up to 1 hour to collect and sort the
selected ballots, while 4 local boards needed 1.5 to 3 full working days to sort the ballots.
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In the survey of local boards, when asked how many hours were needed if they selected “> 8 hours,”
the responses of 2 working days, 12.5 hours, three 8 hour days, and 8.5-9 hours were elicited. The
mean time to collect and sort the ballots was approximately 6 hours per local board.
Sixteen local boards required 2-3 people to complete these tasks, 1 local board only required 1
person, and the remainder of the local boards needed 4 people to sort the ballots. Approximately 147
hours was spent by all the local boards collecting and sorting the selected ballots, with 29% of that time
being from senior staff and 71% from office staff.
5. Room Setup

The task of room setup included moving any furniture in a shared space, setting up tables, chairs,
signs, floor tape, projector, and sorting bins. All but 1 local board were able to complete these tasks in
under 4 hours. Eight local boards needed between 2 and 4 hours which was most common amount of
time needed. Fifty percent (12) of the local boards needed 2-3 people to set up the room, 25% (6) needed
4-5 people, and the remaining 25% (6) needed either more than 5 people or just 1 person. Overall, 55
hours were spent by all the local boards setting up rooms for the audits. 37% of that time was spent by
senior staff, 61% was spent by office staff, and 2% was spent by volunteers.
c. Other Resources and Costs Incurred
The supplies needed to prepare for the manual audit were generally the same as those needed
for the audit itself, as obtaining the proper supplies for the audit was a part of the preparation phase.
These resources and costs will be addressed in the next section. Some local boards needed office
supplies specifically for preparation but those items generally qualified as common office supplies
(paper, paper clips, rubber bands, folders, etc.) and either had a minimal cost (under $20) or the local
board was already in possession of the supplies and therefore no additional costs were incurred.

v. The Manual Audit
a. Staff and Time
The time it took to conduct each manual audit varied depending on how many ballots each local
board had to audit, which was widely dependent on how many precincts and which early voting center
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in a jurisdiction were selected. However, despite the differences in the number of ballots audited,
approximately 75% (18) of the local boards were able to complete the audit in under 3 hours, including
50% (12) who completed the audit in under 2 hours. The remaining 25% (6) needed anywhere from 34 hours to more than 8. In the chart below, the green (4-5 hours), purple (5-6 hours), and pink slivers
(7-8 hours) of the chart each represent 4.3%, or 1 local board per sliver.

Overall the audits took approximately 70 hours to complete, and used approximately 1,000
hours of staff and volunteer time to complete. Senior staff, office staff, board members, and election
judges comprised about 25% of those who had a role in a manual audit, either on an audit team, or
another supervisory role. The remaining 75% of the participants were volunteers and staff from other
local boards who were participating to help out a different local board. It is worth emphasizing the
impact that the staff from other local boards had on the local board conducting the audit. The time to
conduct the manual audits would have increased significantly if local board staff had not been there to
assist. The visiting local board staff were only able to assist because the manual audits were not
required to be completed prior to election certification.
A staff member from the State Board of Elections also was in attendance at each audit, to
oversee the audit and assist if any complications arose. Complications are described in Section II(C) of
this report. As the 24 manual audits took approximately 70 hours to perform, the State Board of
Elections staff required approximately 70 in-person hours at the audits also, not including travel time
and expense to and from the local jurisdictions.
b. Other Resources and Costs Incurred
The supplies needed to prepare and to execute the audit can be broken down into three
categories: common office supplies, audit-specific supplies, and food purchases. Common office supplies
needed for the audit included white copy paper, paper clips, dry erase markers, rubber bands, pens, clip
boards, post-it notes, scotch tape, masking or painters tape, manila envelopes, binder clips, business
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envelopes, and postage. While most of the local boards had many of these supplies on hand, if the needed
items had been purchased separately, the cost was generally under $100.
Audit-specific supplies were more costly, although most local boards also already had these
supplies, as they are similar to the supplies that would be used for a recount or a canvass. Auditspecific supplies included, but are not limited to the following:


Overhead projectors used to project the results of the audit in real-time, at a cost of $250299.00. This was only listed by two local boards. Every other local board performed the
manual audit in a room that had a built in pull-down projector.



Dry-Erase white board, at a cost of $156.00. This was only listed by 1 local board.



Stand-up sign holders, used to display audit team numbers, at a cost of approximately $40
per case.



Rubber thumbs, approximately $4.



Fingertip moistener (for sorting), approximately $2 each.



Ballot bins, at a cost of $75- 271.50 each



Table and chair rental: 8 foot tables- Approximately $1,500 total; Chair rentalApproximately $350.00 total. Only 1 local board stated that they needed to rent tables and
chairs. All other local boards either had tables and chairs already or they came with the
space used for the audit (if a shared space).



Colored paper, sold by the ream at approximately $12 each.



Heater rental- 4 rented by 1 local board at a total cost of $286.

Nine out of the 24 local boards provided food for the staff and volunteers helping with the
manual audit. The lowest cost for food was $60 and the most was $382.10. The total spent on food was
$1,731.26, with an average of $192 being spent between the 9 local boards that provided food.

vi. Post-Audit Tasks
a. Local Boards- Staff, Time, and Resources
1. Cleanup

Manual audit cleanup tasks included putting the room used for the audit back to its original
order, putting supplies away, storing the ballots, and any other clean up tasks. Nearly half of the local
boards were able to clean up in 30 minutes or less, and about 75% (17) were able to clean up in under
an hour. Only 2 local boards took more than 2 hours to clean up from the manual audit.

May 2019

State Board of Elections:
2018 Post-Election Tabulation Audit Report to the General Assembly

16

Overall, cleanup took 55 hours across all the local boards. Senior staff time comprised 25% of the
cleanup, while staff time was 56% of the cleanup time. The remainder of the time was split between
election judges and volunteers who had been present for the audit.
Regarding cleanup supplies, most local boards had cleaning items on hand and did not incur
any additional costs for cleanup. A few local boards did have to purchase expected cleaning supplies
(Clorox wipes, trash bags, paper towels, etc.) The cost of these items was minor and was generally less
than $10 for those who need to purchase items.
2. Results Notification

The final step in the manual audit was the notification of the results. This included sending
signed copies of the audit worksheets to the State Board of Elections, and presenting the results of the
audit at the next Local Board of Elections meeting. 75% of local boards completed these tasks in under
1 hour.

Overall, notification of results took a total of 26.5 hours across all local boards. Senior staff completed
these tasks 83% of the time and office staff completed them 17% of the time.
b. State Board of Elections- Staff, Time, and Resources
Post-audit tasks for the State Board of Elections staff include collecting the electronic or paper
copies of the tally worksheet, viewing the results of each audit, and compiling the results into a single,
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readable document. Also, as required by §11–309(d)(4) of the Election Law Article, the State Board of
Elections produced a 14 Day Report of the manual audit, which can be viewed on the State Board of
Elections website by clicking on “Ballot Plan” and then following the link for the manual audit. The State
Board of Elections estimates that its staff spent approximately 40 hours on these tasks.
In addition to the already listed tasks, the State Board of Elections also created a survey of
resources used that was completed by each local board. The results of that survey were used for this
report. Finally, the State Board of Elections created this report, as required by § 2–1246 of the State
Government Article. However, as this report is not a reoccurring requirement, the time spent on both
the report and the survey are not reported here.

C. Challenges and Feedback
Overall, feedback from the local boards reflects that the manual audit ran smoothly in all
jurisdictions. Preparation for the audit consumed a much greater amount of time than the audit, but this
is to be expected. Other items, such as notifying the local boards sooner of the precincts that they are to
audit, and double checking the formulas on the audit worksheets prior to starting the audit were also
listed by multiple local boards as challenges and items that could be improved upon in the future.
Finally, while none of the manual audits revealed any vote differences from the voting system
results, multiple instances of human error almost led to incorrect vote differences being recorded.
Errors made by auditors and staff during the audit included incorrect vote interpretation by the audit
teams, transposition of numbers in recording on the tally sheet, math errors in adding up the tally sheets,
errors in transcribing the results, or a calculation error on the tally worksheet. In all, there were 22
instances of human error during the audits, with the largest example being an error in transcribing the
results. In each of these instances though, the audit teams, local board, and State Board of Elections staff
were able to backtrack their work to find the discrepancy and determine if a human made an error. Each
time, the vote discrepancies were due to human error.

III. Post-Election Automated Software Ballot Tabulation Audit
An independent, automated audit relies solely on the use of independent software to tabulate
100% of the ballot images. The results from the independent tabulation are compared to the tabulation
results from the voting system. Any variances between the two tabulations are easily identified and
resolved. For the 2018 Primary and General Elections, this office contracted with The Clear Ballot Group
(Clear Ballot), a Boston-based elections technology company which offers the ClearAudit software
product. ClearAudit is the only currently available, market-ready software product that can perform an
independent automated post-election tabulation audit using ballot images from another voting system.
The post-election tabulation audit is conducted using 100% of the ballot images. The use of
ballot images allows elections officials to maximize the technological functions of the new voting system
while minimizing human error and eliminating chain of custody issues by using securely stored ballot
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images, rather than voted paper ballots. The use of ballot images removes the need for election officials
to physically handle or count voted ballots unless a petition for recount or other judicial challenge is
filed.
The automated software ballot tabulation audit must be completed, and any discrepancies
resolved, prior to the election being certified. A discrepancy variance level of 0.5% was established for
the post-election tabulation audit.11 If there is a variance between the voting system results and the
audit results greater than 0.5% in any given contest and the variance cannot be explained, additional
auditing will be performed before the election results are certified.

A. Audit Process
i. Pre-Audit Tasks
To prepare for the post-election tabulation audit, the State Board of Elections provided Clear
Ballot with:


PDF files of all ballot styles for all 24 local jurisdictions (approximately 1,200 files);



Pre-election reports for all precincts showing no votes cast;



Information to assign ballot styles to precinct; and



Files needed to process ballots used with the ExpressVote ballot marking device.
Upon receipt of the data, Clear Ballot:



Created a Ballot Definition File for each local jurisdiction;



Validated each Ballot Definition File; and



Created a ClearAudit database for each local jurisdiction.

ii. Conducting the Audit
Each local board sent to Clear Ballot the images of ballots cast during early voting and election
day. Once Clear Ballot received the ballot images, Clear Ballot:


Transferred the ballot images from each local jurisdiction into its corresponding audit database;



Tabulated the ballot images from election day and early voting;



Resolved unreadable ballots;



Performed an audit database review; and



Sent a Preliminary Statement of Votes Cast to the State Board of Elections.12

This is calculated as the percentage of the absolute sum of all discrepancies in a contest of total number of votes in a
contest.
12 The Preliminary Statement of Votes Cast is a report produced by Clear Ballot that states Clear Ballot’s initial count of votes
cast in each contest by precinct and counter group using the Clear Audit software, prior to having received any vote counts
from the voting system.
11
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Once the State Board of Elections received the Preliminary Statement of Votes Cast, the State Board
of Elections provided Clear Ballot with election results from early voting and precinct-level elections
results from election day. This delay in sending the precinct-level results to Clear Ballot was intentional.
It created a “blind” audit, meaning that Clear Ballot provided its results without knowing the results
from the voting system. Clear Ballot used the results from early voting and election day to create various
reports comparing the sets of results.
After absentee and provisional ballots have been counted, the local boards sent to Clear Ballot
images of counted absentee and provisional ballots. Clear Ballot added these ballot images into the
appropriate database, tabulated these ballot images, resolved unreadable ballots, and generated a
Comparison of Votes Cast for the absentee and provisional ballot canvasses.

iii. Reports Produced by Clear Ballot
With this audit solution, election officials and other interested individuals can sort contest, ballot
and precinct reports, see images of contests and ballots, and provide detailed information about how
each ballot image was adjudicated. Clear Ballot produces for each local jurisdiction four audit reports. A
sample of each report is provided in Documents C1-C4, Appendix C, while all four reports for each local
board are provided on the State Board of Elections website, under the “Ballot Audit Plan” heading. 13


Comparison of Cards Cast for each canvass: This report compares the number of ballots counted
during early voting, on election day, during both absentee canvasses, and during the provisional
canvass against the number of ballots tabulated by Clear Ballot. This ensures that the same
number of ballots were tabulated by both systems.



Comparison of Ballots Cast by Precinct: This report compares the number of ballots cast in each
precinct 14 against the number of ballots tabulated during the audit. This is another way to
ensure that the same number of ballots are tabulated by both systems.



Comparison of Votes Cast: This report compares the results from the voting system against the
audit results and identifies possible discrepancies by candidate or choice.



Contest Vote Discrepancy Threshold Report: This report shows - by contest - the number of vote
differences between the two systems and the vote difference as a percentage. Before the audit
was performed, the State Board of Elections determined that a percentage of 0.5% or higher
would trigger an additional review, which could include a manual review of voted paper ballots.

The full reports for each local board for both the 2018 Primary and General Election can be found at
https://elections.maryland.gov/voting_system/ballot_audit_plan_automated.html, and clicking on the subheadings under the
2018 Primary or 2018 General Phase 1 or Phase 2 Election Results.
14 For canvassing purposes, each early voting center is a separate “precinct.” Each absentee canvass and provisional canvass
is a separate precinct.
13
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iv. 2018 Primary and General Election Audit Portal
Clear Ballot also maintains a web portal that contains interactive versions of the reports listed
above, where interested persons can view ballot images and ovals that make up the results of these
reports. The portal is located at http://maryland.clearballot.com/ and contains audit results from both
the 2018 Primary and General Elections.

v. Results and Benefits of the Audit
There were zero vote differences greater than 0.5% between the independent tabulation audit
and the voting system results in any local jurisdiction. In fact, out of 693 contests15 and 11.5 million
ballot images throughout the 24 local jurisdictions, only 18 contests had a vote difference greater than
0.2%. Simply stated, the ClearAudit software showed that the voting system accurately counted
votes.
The independent, automated ballot tabulation audit provides a realistic balance between those
who want a comprehensive tabulation audit- one where all or most ballots are re-tallied- and an audit
that is able to take place prior to election certification. There are numerous tasks for local boards to
accomplish prior to election certification- namely preparing for and conducting the absentee 1,
provisional, and absentee 2 canvasses, and other pre-certification audit activities. The preparation
involved for the canvasses is tremendous, as is the effort to pull off these events. Canvasses and a precertification manual audit both require volunteers- usually elections judges- to be present in order for
the event to be completed successfully. If a manual audit had to take place, in each local jurisdiction,
prior to certification, the ability of local board staff to help their neighboring jurisdictions would be
eliminated. Because of the time of the year of a general election (right before the Thanksgiving
holiday), the longer a canvass or recount goes on, the harder it can be for local boards to have
adequate help. Adding a manual audit into the list of requirements prior to certification would
complicate this even further. Because the automated audit is independent and does not require many
resources from the local boards, there is no question that an independent, automated ballot tabulation
audit is the best way to provide a comprehensive audit prior to election certification.

B. Resources Required
i. Time & Personnel
The majority of the time spent on the automated audit was by staff of Clear Ballot, as ballot
comparison and manual adjudication of certain ballots, when needed, was the most time-consuming
task of the automated audit. This report does not include the amount of time spent by Clear Ballot, as
they are not State of Maryland personnel.

The 693 contests equals the number of contests that were on the ballot in each local jurisdiction. Therefore, contests that
encompass more than one jurisdictions are counted more than once. A statewide race is counted 24 times. This is because the
Clear Ballot audit is done by local jurisdiction, not statewide, by state legislative district, or Congressional District.
15
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Second to Clear Ballot, the most time spent on the automated audit came from State Board of
Elections staff. One staff member served as the project lead for the 2018 General Election who
coordinated all audit activities with the local boards and gave online demonstrations on how to use
the audit to candidates who were considering a recount, so that they could look at the ballot images
and decide for themselves. These webinars usually lasted 1-2 hours each. Another staff member was
the voting system expert who designed the ballots and was responsible for completing the pre-audit
tasks listed in Section III(A)(i) of this report and supported the local boards with providing Clear
Ballot with the ballot images. These two staff members participated in bi-weekly conference calls with
Clear Ballot from October 3, 2018 through November 28, 2018, as well as numerous calls and emails
regarding hard drive shipment status, Preliminary Statement of Votes Cast status, and comparison
report status beginning the day after the general election until December 10, 2018, the day prior to
Maryland certifying the election. Other State Board of Elections staff assisted as needed.
The local boards spent time on the automated audit by completing the following tasks:


Receiving and testing of credentials from Clear Ballot for the audit database.



Receiving the hard drives from Clear Ballot that would be used for the ballot image
transfers, and recording the serial numbers in a password-protected spreadsheet.



Transferring of ballot images from the voting system thumb drives to the hard drives
provided by Clear Ballot for Phase 1 of the audit (Early Voting and Election Day).



Packaging and shipping the Phase 1 hard drive back to Clear Ballot, and recording the
tracking number in a password-protected spreadsheet.



Transferring of ballot images from the voting system thumb drives to the hard drives
provided by Clear Ballot for Phase 2 of the audit (All Ballots).



Packaging and shipping the Phase 1 hard drive back to Clear Ballot, and recording the
tracking number in a password-protected spreadsheet.



Logging in to the Clear Ballot audit database to read audit comparison reports for Phase 1
and 2.

The bulk of local board time spent on this audit was during the ballot image transfer. The
speed of the transfers depended largely on the number of images to transfer and the processing speed
of the workstations where the image transfer was taking place. As would be expected, the more
images that a local board had to transfer, the longer the process took. Larger jurisdictions typically
took longer to transfer images. However, in a survey to election directors, most responded that the file
transfer process (for both Phase 1 and 2) either did not take too long, or took “a while” but was
expected due to the number of ballot images to transfer. About 75% of local boards were able to
transfer all files (for each phase) in under 2 hours. One local board responded that the process took
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“several” hours, and another that it took 2 days. The remainder of the tasks completed by the local
boards typically took approximately 10-15 minutes per task.

ii. Costs & Other Resources Incurred
Outside of the cost of the contract with Clear Ballot, there were no costs incurred by the State
Board of Elections or the local boards during the course of the automated audit, as all materials needed
(the hard drives, the packaging for the hard drives, and the cost of shipping the hard drives) were
provided by Clear Ballot. Aside from copy paper for printing of comparison reports as needed, there
were no other costs or resources incurred.

C. Challenges and Feedback
Generally, feedback regarding the automated audit has been very positive, especially from
candidates who are able to use the audit database as a way to look at images and determine if they
wanted to proceed with a recount. Feedback from the local boards and among the State Board of
Elections staff has revealed a few challenges that can be improved upon in future automated audits, such
as:


Ballot image transfer speed: Planned technology upgrades and enhancements will speed
up this process in future elections.



Communication between local boards, the State Board of Elections, and the audit vendor.
There were multiple instances of people at the State Board of Elections or Clear Ballot
being emailed or called about an issue in duplicate that a local board was having. In future
elections, the communication can be streamlined better so that no one is being contacted
unnecessarily.

Aside from these challenges, feedback from the local boards has been favorable. Many have found the
ability to log into the audit database to view the reports and ballot images in be both fascinating and
educational.

IV. Conclusions
The State Board of Elections is happy to report that both audits did what they were supposed to
do, which was verify the accuracy of the voting system in used in the 2018 General Election. The
automated audit did not show any contests with a discrepancy greater than 0.5%, and the manual audit
did not show any vote differences in any of the audits performed.
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Document A1- Text of HB 1278
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Appendix B- Manual Tabulation Audit Documents
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Document B1- Summary of the minimum number of ballots from each
jurisdiction to be audited
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Document B2- 2014 General Election Total Voter Turnout
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Document B3- Number of Precincts by Local Jurisdiction
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Document B4- State Board of Elections- November 29, 2018 MeetingSection of minutes that refer to the selection of precincts and contest for audit.
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Document B5- Precincts selected for the Manual Audit
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Document B6- 2018 General Election Manual Audit Results
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Appendix C- Automated Software Tabulation Audit Documents
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Document C1- Comparison of Cards Cast with Counter Groups: Sample- Allegany
County
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Document C2- Comparison of Cards Cast with Precincts: Sample- Carroll County
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Document C3- Comparison of Votes Cast: Sample- Washington County
(Only showing page 1 of 3)
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Document C4- Contest Vote Discrepancy Threshold Report: Sample- Garrett
County
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