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Objective 
The objective of the post-election Ballot on Demand printer analysis was to identify the factors that 
contributed to the onsite printing issues that occurred at Vote Centers on Election Day during the 
November 2022 General Election.  The analysis also evaluated the stress and pre-election testing 
procedures that the Elections Department performed to assess the readiness of the Elections 
Department’s Ballot on Demand (BOD) printing system.  Testing was performed by the Recorders 
Offices’ and Elections Department’s Technology Department that supports in-person voting operations.  
The report provides recommendations and options for the Elections Department to consider for 
improving the Ballot on Demand printing system and pre-election readiness testing.  

Executive Summary 
Post-election testing of ten randomly selected Oki B432 Ballot on Demand (BOD) printers identified four 
factors (1: 100lb paper, 2: 20-inch ballot, 3: Interval printing, 4: Oki B432 Printer) that contributed to the 
printing of light or speckled ballot timing marks. When all four factors were present, 32 – 34% of printed 
test ballots timing marks could not be read by Vote Center tabulators.  In most cases, the lighter or 
speckled timing marks would not have been easily noticeable to a voter or poll worker unless they were 
trained to specifically look for the issue.   
 
During the 2022 General Election, the Elections Department used the same heat settings as used during 
prior Elections, including the 2022 August Primary and 2020 General Elections.  The most significant 
change implemented for the 2022 General Election was the use of a 20-inch ballot in conjunction with 
100lb paper.    
 
Prior to the 2022 General Election, the Elections Department performed testing of the BOD printers 
including the 20-inch 100lb paper. Pre-election testing also included running Oki B432 printed ballots 
through central count and Vote Center tabulators. However, most of the pre-election testing included 
the tabulation of test ballots and relied on sequential printing rather than interval printing.  Sequential 
printing occurs when the ballots, paper control slips, and affidavit envelopes are printed at frequent and 
consistent periods of time.  Interval printing includes using variances between the printing time periods 
to match real world voting patterns more closely.   
 
The Elections Department also performed the same post-election testing of Lexmark C4150 Ballot on 
Demand printers.  The Lexmark printers performed well, and no printing issues were identified.   

Recommendations 
To ensure BOD printer readiness for future elections, the Elections Department should include pre-
election testing of Ballot on Demand printers that more closely matches voter check-in and printing 
sequence patterns.  If longer ballots and 100lb paper are needed for future elections, the Elections 
Department should identify alternatives to the Oki B432 BOD printers. 
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Pre-Election BOD Testing Procedures  
2022 General Election: Pre-Election Stress Testing of Ballot on Demand Printers 
In accordance with the Maricopa County Elections Policy (11 #MCRO_BOD_Stress_Testing_20220811-
001.pdf), the MC-ITD performed a series of pre-election stress tests of the Ballot-on-Demand printers.  
For the 2022 General Election, there were two specific tests conducted for each selected printer.   (See 
EXHIBITS: 12 #2020_Primary_Stress_Test_Results_R.pdf, 13 #2022_General_Stress_Test_Results.pdf).  
The purpose was to stress test the toner, fuser, and paper feed configurations to determine if there are 
specific issues with the printer hardware or processes.  
 
2022 General Election BOD Pre-Election Tests 

1. 100 – 150 double-sided ballots w/o envelope or receipt for each printer selected 
2. 100 – 150 double-side ballot w/ envelope and receipt for each printer selected 

2022 General Election BOD Pre-Election Questions 
• Paper Path (PP): Did printing of the ballot packets result in issues or paper jams?  
• Fuser (F): Is the fuser setting too hot or not hot enough? 
• Overheat (O): Did the printer overheat? 
• Printing Delay (PD): How long did it take to print 1- set/5- sets/10- sets of Election Day English 

and Provisional English? 
• Curling (CB): Is there a curling issue on the ballot? 
• Consumables (TF): Did it use more toner/fuser than expected? 
• Fuser Quality (OQ): Any print quality issue, fade on top/center/bottom/left/right/chip/rub off? 

2022 General Election BOD Pre-Election Stress Test Results 
The stress test of four Oki B432 and four Lexmark C4150 printers was completed on September 6, 2022. 
The test concluded both Oki BODs and Lexmark BODs can use 20-inch 100 lb. ballot secure paper with 
no problems. It prints double-sided ballots free of defects on both front and back sides, there is a minor 
toner issue on the short (top) side but does not damage the ballot's overall integrity. The current input 
tray extension can hold 20-inch 100 lb. paper. There is small curling from Oki BODs which is consistent 
with any ballot printed from an OKI printer. 
 
2022 General Election: Additional Pre-Election BOD Testing 
Prior to use during an election, each BOD system goes through a series of testing processes that has 
been in place since 2019. These processes are described below.  

1. Every laptop and printer setup runs through a series of tests and configuration checks, with the 
results recorded on individual reports for each election testing session.  

2. When the BOD systems are set up at their respective vote centers for each election, the settings 
are checked, and test prints are made to each printer from each SiteBook.  

3. Each printer has at least two test print checklists and prints cycled through.  
a. Pre-deployment test 
(18 #2022 BOD March_R.pdf) 
(19 #2022 General Prep Fixes) 
(20 #2022 General Prep Lexmark_R.pdf) 
(21 #IT QA.pdf) 
(22 #SampleDocumentation_R.pdf) 

i. Sample Cold Ballot Print 
(23 #2022 General QA Examples_R.pdf) 
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ii. Print Settings and Setup Report 
(16 #2022 General Prep Oki 458_R.pdf) 
(17 #2022 Primary Prep Oki 458_R.pdf) 

iii. BOD setup checklist 
(14 #BOD QA.pdf) 

b. Ballot Style loading test 
(15 #2022 General Load Ballot Oki 458_R.pdf) 

i. Same pre-deployment tests, but also includes uploading the ballot “side file” 
that is unique for each election. 

c. On-location deployment test: 
i. Site Setup Test 

ii. One ballot print is sent to the printer from every SiteBook to test for 
connectivity. Print quality is not explicitly mentioned for this test and this test 
would also be considered a Cold Print.   

4. The resulting test printed ballots, checklists and supporting materials are then digitally scanned 
for archiving. 

 
100 lb. Votesecure Paper 
MC-ITD team performed the standard testing procedures for the 100 lb. paper on both the OKI B432 and 
Lexmark C4150. Both tests resulted in satisfactory print quality and performance, without reservations 
related to the capability of the fuser on the OKI B432 printers. The 100 lb. paper was also used during 
the 2022 Primary election, which did not result in the same reported issues with tabulation performance 
as the 2022 General election. This could be due to the change in the paper length, from 19” to 20”. 
However, the testing performed prior to the 2022 General indicated no reduced performance on any 
OKI B432 or Lexmark C4150 printer.    
 
Supporting Documents 

• 25 #BOD Test History_R.pdf 
• 26 #Lexmark C4150 BOD Windows Configs_R.pdf 
• 27 #Lexmark C4150 Printer Configs_R.pdf 
• 28 #OKI B432 BOD Windows Configs_R.pdf 
• 29 #OKI B432 Printer Configs_R.pdf 
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Results were recorded, and averages of the print’s success were tallied based on the visual print quality 
and success of tabulation in ICP2 devices.  Overall, the OKI B432 struggled to print consistently on 100 
lb. paper stock, both 19” and 20”, during the interval testing.  The Lexmark C4150 did not have any 
substantial issues with this same test and printed at a consistent quality.  The sequential tests were 
markedly better on the OKI B432, which could be due to the consistency in the fuser temperatures 
during the sequential and cold print tests.   
 
When printing the interval ballot batches, the fuser (when on original settings) starts at a cooler 
temperature to print the ballot receipt (control slip), then ramps up to print the ballot at higher 
temperatures.  After the first few prints in the interval test, the OKI B432 fuser would show print quality 
issues, which can be explained by the fuser’s inability to ramp up to Media Weight Heavy paper 
temperature, before the print would start.  This explanation is in-line with the sequential prints being 
significantly better on most prints due to the fuser not ramping up and down in temperature as often.   
 
High Print Volume on Election Day 
The MC-ITD team ran thousands of ballots, using different timings and variables, the issues are 
quantitatively related to the inconsistent print timings during interval printing scenarios.  Quality on 10 
sequential ballot package prints was satisfactory on all test systems. When the same 10 ballot packages 
were printed with a 30-300 second gap between each, print quality issues were consistently identified. 
The volume of voter check-ins on Election Day does not appear to be a factor during post-election 
testing. Issues could be seen in interval ballot package printing tests in as little as 10 test prints.  Higher 
consistent volume made a positive difference in print quality due to the sequential nature of the prints 
from the Runbeck Sentio System, which allowed the OKI B432 fuser to stay at a consistent higher 
temperature for the heavy media weight setting.  (EXHIBIT - 24 #Runbeck Sentio.pdf) 
 
Fit to Page Settings 
Although most print issues reported on Election Day were associated with the OKI B432 systems, there 
were some reports of print issues related to the Lexmark C4150 systems.  These were not issues with 
fuser print quality, but isolated problems with print alignment and a few locations having their Lexmark 
C4150 printers being configured for “fit to page”.  This setting was not configured on the Lexmark C4150 
BOD systems when they were deployed out to the vote center locations.   
 
The MC-ITD team reviewed test prints from each printer that were produced during vote center setups 
that show proper configuration where fit to page is not enabled.  Maricopa Elections did not provide any 
formal instruction to change this setting on Election Day, nor is it in any training materials to perform 
this action (8 #PW TRAINING MANUAL.pdf).  It is assumed a vote center technician changed the printer 
settings at these locations to use fit to page on their own accord.  Once the setting was changed back, 
proper tabulation resumed.  Ballots printed with this fit to page setting will not tabulate on the 
Dominion ICP2 devices properly and must be re-printed with proper settings at the Vote Center or 
duplicated for central count back at the MCTEC facility.   
 
BOD Systems 
A determination whether 100 lb. Paper stock is the priority for future Elections is needed.  Based on the 
testing results for the OKI B432 BOD Systems, 80 lb. paper prints with more consistency and reliability.  
If 100 lb. paper stock is preferred, changing the OKI B432 printers to a different model with a more 
capable fuser is recommended.   
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Supporting Documents 
• 09 #BOD Testing_R.xlsx 
• 10 #ICP2 Testing_R.xlsx 
• 25 #BOD Test History_R.pdf 

Recommendations 
Pre-Election 

1. Include more individual machines in the stress-testing process. 
a. Current procedures require 4-5 BOD systems of each style, to be selected for additional 

testing.  Expand this selection to 20-25 individual machines.  
2. Create additional testing procedures that include interval printing scenarios that were 

previously missing from the testing methodology. 
3. Include a higher percentage of BOD printed ballots in tabulation testing, including logic and 

accuracy tests. 
4. Establish a robust printer rotation system to ensure even utilization across all BOD systems.  
5. Record printer configurations, consumption levels and prints created for each BOD system 

during pre-elections testing.  
6. Identify SLTs for the BOD systems that can account for some inconsistencies in the print 

functionality.   
Vote Centers 

1. If 20in 100lb paper ballots are needed for future elections, consider replacing OKI B432 with 
Lexmark 4150 printers.   

2. Additional training should be developed to help vote center personnel identify the print quality 
issues that include fuser issues, alignment and fit to print problems. Further training for vote 
center inspectors to help them identify and fix any potential printer configuration issues. 

3. Add more Election Day T-Techs to provide faster issue resolution to identified problems.   
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Conclusion 
These results indicate either a quality control issue with the OKI B432 fuser modules, which are not 
replaceable units, or a settings issue where the ballot prints before the fuser is adequately heated 
enough for the 100 lb. paper stock.  This inconsistent fuser performance was not identical across all OKI 
B432 printers.  Some printers showed 100% visual print quality inspections and high rates of successful 
tabulation.  The genuine OEM OKI B432 consumables; toner cartridge and drum, did not prove to be a 
factor in the testing.  The issues were consistently related to the fuser performance.   
 
The issues with interval printing were not identified during pre-election testing because the test prints, 
which were performed during the Vote Center “Spoil Tests”, are visually inspected, and not tabulated.  
Pre-Election testing, at the MCTEC facility, primarily included cold print tests on all BOD systems and 
sequential prints on a selected number of test machines.  These Pre-Election test prints were run 
through the ICP2 precinct tabulators and through the Central Count machines.  The Pre-Election tests 
resulted in the print fuser maintaining temperatures more consistently during the testing schedule and 
did not result in degradation of print quality as seen with interval printing.  
 
This print quality issue was likely present during the 27 days prior to election day, based on the postelec-
tion examination of the Vote Center BOD Printer Setup spoil tests.  However, it was not identified prior 
to Election Day because early voted ballots were tabulated on Central Count equipment.   The ICP2 tab-
ulators, which have lower tolerances for print quality on the ballot timing marks, were only used
on Election Day.   The Post-Election spoil test ballot review shows an interval print characteristic like the 
ballot examples from vote centers and provides a view into the behavior of some printers that proved to 
be problematic.  (Exhibit: 16 #2022 General Prep Oki 458_R.pdf).


