
To: Scott County Board of Supervisors 
From: Roxanna Moritz, Scott County Auditor 
Re: Recommendation for Purchase of Election Equipment 
Date: March 27, 2017 

As noted in our capital improvement discussion with the Board of Supervisors we have 
completed our review of the three election equipment options available as certified by the Iowa 
Board of Examiners for Voting Equipment.  I am pleased to recommend that the Board 
approve the system offered by Election Systems and Software (ES&S) in the amount of 
$682,544.91.  At our request, this price quote includes 80 backup flash drives not originally 
offered by ES&S.  Backup flash drives give Scott County extra security to ensure timely 
reporting of election returns and flexibility in planning for election contingencies. 

My staff and I have prepared a fairly comprehensive report for the Board regarding election 
equipment and our review process.  As detailed in the report my office set up a review panel, 
this panel heard presentations and demonstrations from the three Iowa certified vendors of 
equipment and made commentary on the systems.  My staff and I conduct onsite inspections 
and interviews of election officials in three other Iowa counties, each of which uses one of the 
three approved options.  We then made a staff analysis of these systems, including a ten year 
and fifteen year cost analysis.  Based on the results of this decision making we believe that the 
best choice for Scott County is the system offered by ES&S. 

A representative of ES&S will be available at the Board’s Committee of the Whole meeting on 
April 4, 2017 to answer questions Board members have, and we expect that she will make the 
equipment available at that time for demonstration and examination.  I plan to attend that 
meeting as will Elections Supervisor Richard Bauer.  If you have questions or other concerns 
you wish to discuss before the meeting please feel free to contact me. 

Copy to: County Administrator Mahesh Sharma 

ROXANNA MORITZ, C.E.R.A. 
AUDITOR & COMMISSIONER OF ELECTIONS 
600 W. 4TH Street 
Davenport, Iowa 52801 
Ph: (563) 326-8631   Fax: (563) 326-8601 
Cell: (563) 370-3915 
www.scottcountyiowa.com 
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Election System Update 
Recommendations to the Scott County Board of Supervisors 

 The Auditor’s Office recommends that Scott County accept the proposal for new 
election equipment from Election Systems and Software (ES&S) for a total expenditure of 
$682,544.91.  Scott County would purchase 68 Model DS200 Precinct Scanners with 
accompanying tote bins and back up flash drives for counting ballots cast in precincts; two 
Model DS850 High Speed Digital Image Scanners for central counting of absentee ballots; 
and 68 ExpressVote ballot marking devices with carrying cases.  Included in this quote 
would be reporting software, installation, training, one year hardware and software 
warranty, and shipping and handling.  Purchase of a standalone computer for compiling 
election results is not included in this proposal but will be made in a separate action. 

INTRODUCTION 
 One of county government’s most important functions is the conduct of elections.  
In Iowa the office of county auditor is charged with conducting all elections.  These elections 
include massive turnout, county-wide elections, such as presidential general elections to 
elections for a small town of fewer than 100 voters.  The processes for conducting all 
elections are essentially the same; it’s the scale which makes them seem different. 

 Prior to the 2000 presidential election there was very little scrutiny of election 
processes.  However, the recount that year of the vote for president in four counties in 
Florida demonstrated that there were significant, legitimate concerns with voting systems. 
Since then there has been intense scrutiny of elections and significant voter questions about 
the integrity of voting systems.   

 These concerns led to the passage of the Help America Vote Act (HAVA) in 2002 
which caused a substantial change in how elections are conducted.  For federal elections 
HAVA required states to update to officially certified voting systems, to develop and 
implement security policies for those systems, to provide a centralized and standardized 
voter registration system and to provide various forms of assistance to people with 
disabilities so that they could vote in their precinct polling places.  Most states, including 
Iowa, apply HAVA requirements to their local elections.  HAVA also provided federal funds 
to help pay for these changes.  The deadline for compliance was January 1, 2006. 
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 The push to upgrade to certified elections systems caught Scott County by surprise.  
The system in use at that time was only six years old but was not certified.  The system was 
withdrawn from the Iowa market as it could not pass certification requirements.  After a 
period of unsuccessful resistance the county leased certified equipment to comply with 
HAVA, and eventually bought the system in use now.  Please refer to the 2009 Auditor’s 
report “Status of Voting Systems” for a more detailed report regarding this history. 

Election Systems  
 Prior to the enactment of HAVA there were four basic election systems in use in the 
United States.  Some localities also used voter assistance technology to help disabled voters 
to cast ballots in their local polling places.  Below are the basic systems. 

Paper ballots - A significant number of jurisdictions continue to manually count paper 
ballots. While not a type of “voting equipment,” beyond the pen or pencil used to mark the 
ballot, many of the issues of ballot design and voter intent that effect all voting systems are 
relevant to hand counted paper ballots as well.  Early ballots were not standardized but 
instead were provided by the voter (sometimes hand written), the candidates or the political 
parties.  A standardized, government produced version known as the Australian Secret 
Ballot came into use in the United States starting in 1888.  Many rural jurisdictions did not 
adopt the Australian Secret Ballot until well into the 20th Century.  Approximately 4% of 
voters cast hand counted ballots in the 2012 Presidential election.  The picture below is a 
glass ballot box used to prevent ballot stuffing. 

 

Mechanical Gear & Lever Voting Machines - Mechanical gear and lever machines 
were first introduced in 1892 and used in every major city by 1930.  This system prevented 
over votes, sped up the vote counting process, and significantly reduced the chance of 
dishonest vote counting because the votes are counted by machine.  However, gears wear 
out over time and the system was shown to cause significant under votes.  As recently as 
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1996, mechanical lever machines were used by 20.7% of registered voters in the United 
States.  The most common version was the Myers Automatic Booth pictured below. 

 

Punch Card Voting Systems - Punch card systems employ a pre-scored card marked 
with numbers which correspond to candidates and ballot issues listed in a separate booklet 
or overlay and a small clipboard-sized device for holding the ballot for punching votes. 
Voters punch holes in the cards opposite their choice of candidate or ballot issue using a 
supplied punch device. After voting the voter places the ballot into a computer vote-
tabulating device.  The most popular punch card system, the Votomatic shown below, 
became infamous in the recount of the 2000 Florida presidential election for the butterfly 
ballots, hanging chads, and dimpled or pregnant chads. 

 

Direct Recording Electronic (DRE) Systems - DRE systems use one of three basic 
interfaces to record votes directly into computer memory (pushbutton, touchscreen or 
dial). The voter’s choices are stored via a memory cartridge, diskette or smart card and 
added to the choices of all other voters.  The first generation of DREs used a push-button 
interface, while later systems use a touchscreen or dial interface.  These later versions also 
come with audio and other accessibility features for people with disabilities.  Some DREs 
produce printed verifications while others do not.  First patented 1974, few jurisdictions 
used DREs until 2006.  That year 36% of the counties (with 38.4% of registered voters) 
used DREs due to Help America Vote Act requirements to provide an assistance system for 
people with disabilities.  DREs came under intense scrutiny as implementation problems 
emerged and computer experts demonstrated that DREs are susceptible to hacking.  In 2004 
the Secretary of State for California decertified all DRE systems in his state.  In 2006 the 
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Governor of Maryland publicly urged people to vote by absentee ballot instead of using the 
DRE machines in the General Election after problems with the machines emerged during 
Maryland's primary election earlier that year.  A sample DRE machine is shown below. 

 

Optical Scan Systems - Optical scan systems combine a paper ballot with the DREs 
recording and tabulation of votes into computer memory.  Voters mark paper ballots by 
filling in an oval or box, or completing an arrow.  These paper ballots are subsequently 
tabulated either on a precinct-based optical scan system in the polling place (precinct count) 
or collected in a ballot box to be scanned at a central location (central count).  The first 
optical scan system came into use in 1962, but few jurisdiction used the new technology 
until the Federal Election Commission established voting system performance and test 
standards in 1990.  Because optical scan systems use a computer interface they are 
susceptible to similar hacking concerns as the DRE systems.  However, optical scan systems 
offer the ability to manually recount ballots.  DRE systems do not have this feature.  Below 
are two optical scan machines: left is a precinct count and right is a central count. 

 

 

Voter Assistance Systems - These systems can be either DREs or ballot marking devices. 
Ballot marking devices provide an interface to assist voters with disabilities in marking a 
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paper ballot, which is then scanned or counted manually. Most ballot marking devices 
provide a touchscreen interface together with audio and other accessibility features similar 
to those provided with DREs, but rather than recording the vote directly into computer 
memory, the voter’s selections are indicated through marking a paper ballot, which is then 
scanned or counted manually.  Below is the Auto-MARK, the ballot marking device now 
used in Scott County. 

 

The Current System 
 Scott County currently uses the following election equipment systems.  

Accu-Vote OS The primary voting system is the Accu-Vote OS.  This is the machine into 
which voters place their marked ballots.  It interprets votes on the ballot using "dark mark 
logic," whereby the computer selects the darkest mark within a given area of the ballot as 
the correct vote.  The Accu-Vote OS is a precinct count system which immediately tabulates 
votes at the polling place. The tabulation is recorded electronically and stored in a memory 
card.  At the close of the election precinct election officials cause the Accu-Vote OS to print 
out a total vote count.  The memory cards and the print outs are returned to the Auditor’s 
Office for final tabulation.  Additionally, up to seven Accu-Vote OS units are used to count 
absentee ballots.  Scott County has 80 Accu-Vote OS machines.  

AutoMark  The County’s accessibility voting system is the AutoMark, an electronic ballot 
marking device to aid voters with disabilities in marking standard paper ballots.  We use 
these machines to comply with HAVA and applicable Iowa law.  The AutoMark is equipped 
with an audio interface by which the computer “reads” a paper ballot and prepares an audio 
“interpretation” of the ballot for the visually impaired.  It uses a touch screen for voting.  It 
can magnify the image of the ballot or reverse image of the ballot (change black lettering to 
white and white background to black).  Once voting preferences are made the machine will 
mark the ballot using an ink jet printer.  These ballots are then tabulated using the Accu-
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Vote OS machine.  Any voter is entitled to use these machines, not just those with 
disabilities.  Scott County has 64 AutoMark machines. 

Global Election Management System (GEMS) The system used to compile the votes 
from the individual precincts is the Global Election Management System (GEMS). The 
hardware component is a note book computer, dedicated to run only the GEMS software. It 
is never connected to the internet or the county computer network. The processing 
component is proprietary software licensed to Scott County.  At the conclusion of an 
election, memory cards from each individual Accu-Vote OS machine are placed into a 
special reader connected to the GEMS laptop.  The memory from each card is downloaded 
into the GEMS system and the software compiles the precinct totals to produce the 
countywide voting results.   These results are downloaded into a flash drive.  The flash drive 
is then connected to the county network for posting on our website and the website for the 
Iowa Secretary of State. 

The Reason for Updating This System 
 The Accu-Vote OS was state of the art technology in 1983 when it was initially 
developed.  The first model was sold in 1989.  Now, 28 years later, the system is outdated 
and obsolete.  It is no longer under manufacture, although spare parts are still available.  
Since 2010, 80 of Iowa’s 99 counties have purchased new equipment because the old 
equipment is wearing out and unreliable.  Most of these counties were using the Accu-Vote 
OS.  At least five other counties are actively planning to buy new equipment this year.   

 The county purchased its system in 2006 and experienced reliability issues from the 
start. Because Scott County was the last county to purchase HAVA compliant equipment we 
received the oldest models.  There were persistent minor mechanical problems with this 
equipment.  Continually, we experience a lot of problems calibrating the system to accept 
14 inch ballots used in governor year general elections.  We had significant memory card 
issues which the county spent $44,000 to remedy.   

 The earlier minor mechanical problems are now serious mechanical problems.  
Printers are breaking.  Machine rollers are failing.  Control buttons are wearing out.  
During the 2016 general election we replaced four Accu-Vote OS field units and three 
Auto-MARKs with spares because the field units failed to work.  We currently have more 
than 30 junked (unrepairable) Accu-Vote OS units and three junked Auto-MARKS in 
storage at our warehouse facility. 
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The Possible Options 
 The Iowa Board of Examiners for Voting Systems has approved three new election 
systems from which counties can choose.  (See Appendix I)  These include systems from 
Election Systems and Software (ES&S), Dominion Voting Systems, Inc. (dba Election 
Source), and Unisyn.  Only optical scan systems are approved for use in Iowa as these 
systems each produce a voter verified ballot.  No DRE system has been approved in Iowa as 
no DRE system produces a voter verified ballot.  The new voter assistance terminals 
approved for use in Iowa each produce their own ballots.  The older system used a ballot 
marking device which marked a standard ballot.  ES&S and Unisyn use a thermal paper 
printer to mark specially sized blank paper with ballot choices.  This does create the 
possibility of discovering a voter’s choice if only one ballot is cast with the VAT.  The 
Dominion VAT prints a regular sized ballot (printer not included) and uses a variety of 
marks to disguise ballot choices.  It is tethered to the scanner with a relatively short cable. 

 The central count scanner for ES&S is a proprietary product designed and built by 
ES&S.  The other vendors use over the counter scanners.  

 Each proposed system would include 68 precinct count ballot scanners, 68 voter 
assistance terminals, two central count scanners, compiling and reporting programs to 
aggregate election results from the various precincts and create a final report for printing 
and web site display, on-site testing and verification of equipment, training of election 
officials and poll workers and one year warranty.  We requested ES&S as the recommended 
vendor to include costs for backup flash drives for the precinct scanners.  Vendor 
descriptions of their systems are contained in Appendix II.  

BASIS FOR RECOMMENATION 
 My office established a three tiered decision making process to help make the 
recommendation to the Board.  First was to set up a panel to review and rank the options.  
Second was to conduct on-site visits and get reviews from other Iowa auditors regarding 
their experiences.  Third was to have auditor staff review the options and then reach a 
conclusion as to which equipment would best meet the needs of Scott County voters, 
taxpayers and precinct election officials.  

Review Panel 
 In August 2016 the Scott County Auditor’s Office put together a panel to review 
these equipment options.  The panel included Diane Holst, Scott County Supervisor,  Matt 
Hirst, Scott County Director of Information Technology, Douglas Jones, Computer Science 
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Professor at the University of Iowa (and a nationally recognized expert on election systems), 
Rik Shannon, Public Policy Manager for the Iowa Developmental Disabilities Council and 
Michael Angelos, community member and noted critic of electronic election systems.  The 
panel met on August 10, 2016 and received presentations from the three vendors.  Panel 
members asked questions and were able to personally examine the equipment.  The election 
staff for the Auditor’s Office also participated in this meeting. 

 The panel next met on August 23, 2016 to discuss the strengths and weaknesses of 
each system.  Most panel members thought that ES&S had a superior product compared to 
the other vendors.  Matt Hirst, Douglas Jones and Diane Holst found the following:   

 The central count scanner was the fastest of the three models and would sort ballots 
which the other products did not.   

 The precinct scanner was easier to set up and more precinct official friendly.   

 The ballot marking device was easier to use and much more technically advanced 
with QR code scan capability.  This would allow voters to mark a sample ballot at 
home, scan the sample ballot at the polling place and automatically mark an official 
ballot for voting. 

 The precinct equipment was more rugged than the other products.   

 The precinct equipment had battery backup which one of the competitors did not. 
(See Appendix III)   

 Rik Shannon concurred in those observations and favored the ES&S ballot marking 
device to the other models because it was the most like an AutoMark which many people 
with disabilities prefer.  (See Appendix III) 

 Michael Angelos preferred the option of hand counting ballots rather than using 
electronic scanners.  If scanners are purchased he recommended that an impartial technical 
consultant analyze the system for errors and security risks.  He expressed no opinion on 
which of the available options were preferable.  (See Appendix III) 

On-Site Visits 
 Election staff visited auditor’s offices in three different Iowa counties to gain insight 
about each system from actual users.  Election staff in each county was satisfied with their 
new systems, especially compared to the old systems.  Each system had drawbacks, some of 
which were more significant than others. 
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 Clinton County – Clinton County purchased the system offered by ES&S in 2014.  
The main selling point was the DS850, the central count scanner.  The sorter function 
prevents unnecessary and frustrating delays in counting ballots.  Another selling point was 
the voter assistance terminal (VAT).  It was easier to use than other VATs.  Opening and 
closing an election with the MS200 precinct count scanner was easier for poll workers 
compared to the other systems.  Clinton County used the VAT as the only method of voting 
in two small school board special elections which reduced the cost of printing ballots.  
(Clinton County also utilizes ballot on demand to print ballots for small turnout elections.  
Scott County has not adopted this method).  The only complaint was that the on/off switch 
for the VAT was under a sealed door, requiring poll workers to cut the seal for access to the 
switch and then resealing the door before opening the polls. 

 Dubuque County – Dubuque County purchased the system offered by Unisyn in 
2014.  The main selling point was the central count scanner which was a big improvement 
over the previous system.  However, this scanner (an over the counter commercial scanner) 
does not sort ballots with write-ins, over votes or issues regarding reading the ballot.  In the 
2016 general election there were many over voted ballots which led to constantly stopping 
the scan to find these ballots, slowing the vote count and frustrating election officials.  In the 
2016 general election three precinct count scanners failed to work on election day for no 
apparent reason.  Many voters using the VAT request help from poll workers to print out a 
ballot.  Also poll workers find the VAT difficult to close down due to a “hidden button” on 
the view screen and issues with typing in correct passwords for shutdown. 

 Cedar County – Cedar County purchased the system offered by Dominion in 2014.  
The voter assistance terminal was difficult and intimidating for poll workers.  Consequently, 
election staff need to visit each polling site to ensure the VAT is working correctly.   No 
voter has ever used it.  The over the counter central count scanner had the same problem 
with write-ins and over voted ballots as the scanner in Dubuque County.  However, staff did 
not rate this as a major problem due to relatively few absentee ballots cast in Cedar County. 

Election Staff  Review 
 The Scott County election staff prefers the ES&S system.  This preference is based on 
the vendors’ presentations, advisory committee observations and the on-site visits and 
interviews of election staffs in other counties.   

 The ES&S central count scanner’s ability to sort ballots and thereby avoid delays in 
counting and processing absentee ballots was a clear advantage.  In major elections in Scott 
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County more than 40,000 absentee ballots will be cast by voters (upwards of 45 percent of 
the vote) and there will be several hundred absentee ballots with over votes or other issues 
requiring precinct officials to examine these ballots.  Constantly stopping the process to find 
these ballots will greatly slow the counting process and lead to great frustration for absentee 
and special voter precinct officials.  Also, the sorting function can be programmed to sort 
out ballots for a given race if there were a recount in that race.  This would avoid the time 
consuming task of sorting absentee ballots by precinct before beginning a recount. 

 The easier to use ES&S VAT was another clear advantage.  Unlike the Dominion 
system the ES&S VAT is not tethered to the ballot scanner allowing for more flexible 
positioning in a given voting location.  The thermal paper printer is built into the ES&S 
system unlike the Dominion VAT which requires a separate laser printer.  The QR Code 
reader for sample ballots is an advantage over the Unisyn system.  In the future it can be 
used with a smart phone which will appeal to younger voters who organize and conduct 
many life activities using smart phones.  (The EAC has approved this feature and Iowa 
approval is pending.) 

 One final plus is that thermal paper ballots can potentially reduce ballot printing 
costs.  It can save ballot printing in smaller, low turnout elections with voters using blank 
thermal ballots instead of preprint paper ballots.  Similarly, it can save these costs if used at 
early voting locations replacing the preprinted ballots with thermal ballots. 

 The one big drawback of the ES&S and Unisyn VAT is that the thermal paper ballot is 
easily distinguishable from regular preprinted ballots.  This issue can be offset by 
aggressively promoting use of the VAT by voters.   

 The ES&S precinct count scanner is easier to set up and close down for poll workers 
than its two competitors.  The one disadvantage is the location of the on/off switch behind a 
sealed door.  The battery backup was an advantage over the Unisyn system.   

Cost Comparisons 
 The individual price quotes from the three vendors can be found in Appendix IV.  
The table below is a comparison of these quotes based on a ten year life cycle and a fifteen 
year life cycle.  These life cycles are based on an industry standard estimate for electronic 
equipment similar to electronic election systems.  The ES&S quote is from the original 
quote which did not include the additional back-up flash drives.  The Dominion quote 
includes $542,810 for precinct equipment and $58,300 for central count equipment. 
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TABLE 1 COST COMPARISONS 
 Dominion ES&S * Unisyn 

Purchase Price $601,110 $674,706 $615,691 

Annual Costs 69,734 38,440 50,242 

10 Year Lifecycle Cost 627,606 345,960 452,178 

Total 10 Year Costs 1,228,716 1,020,666 1,066,869 

15 Year Lifecycle Cost 976,276 538,160 703,388 

Total 15 Year Costs 1,577,386 1,212,866 1,319,079 

  * Annual costs include a two year 
maintenance cycle 

 

 

 The annual costs include software licensing and equipment maintenance.  The first 
year of cost is included in the purchase price.  Therefore, 10 Year Lifecycle Cost equals 
annual costs multiplied by nine years, and 15Year Lifecycle Cost equal annual costs 
multiplied by fourteen years.  Total 10 Year Costs and Total 15 Year Costs equals Purchase 
Price plus the corresponding lifecycle costs.  ES&S offers a one year and a two year 
maintenance option, and the table is based on the two year option.  Election staff believes 
that maintenance prior to the biennial general election is sufficient to preserve the 
equipment in good order given the ruggedness of the ES&S system. 

 A comparison of the different systems based on price alone indicates that ES&S has 
the lowest lifecycle cost, followed by Unisyn and then Dominion.  Of course these systems 
are not identical and details of function are different.  Additionally, because of how they are 
configured, Dominion and Unisyn systems require additional printers which are not 
included in these costs.  Dominion in particular is very printer heavy.   

Conclusion 
 ES&S is the clear choice based on functionality.  This system works much better than 
the other two options.  It is more rugged than the other two systems.  It is easier to 
configure to the various polling locations in Scott County.  Poll workers, both at the 
precinct level and at the central count of absentee ballots (accounting for an average of 45 
percent of the vote in general elections) will have fewer problems using this system.  It 
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comes with a battery backup which the Unisyn system does not have.  Regular voting can 
continue with the ES&S system in the event that power is lost in a polling place. 

 ES&S is also the clear choice in terms of lifecycle costs.  The costs of the various 
systems may be based on pricing strategy or estimates of actual costs and revenue to each 
firm.  If that is the case then ES&S puts more emphasis on producing a product which will 
last longer and consequently cost more, while the other firms may be producing a product 
that is not as high quality and consequently costs less.  This pricing strategy collects more 
revenue over time based on licensing and maintenance fees. 

 Based on these considerations my staff and I strongly recommend that Scott County 
purchases the election system from ES&S.   

  



















































































































 
THE COUNTY AUDITOR'S SIGNATURE CERTIFIES THAT  

THIS RESOLUTION HAS BEEN FORMALLY APPROVED BY  

THE BOARD OF SUPERVISORS ON                              . 
                             DATE 

 
______________________________________ 

SCOTT COUNTY AUDITOR 

 

 
 
 
 
 
 
 
 

R E S O L U T I O N 
 

SCOTT COUNTY BOARD OF SUPERVISORS 
 

April 6, 2017 
 
 
 
APPROVAL OF THE PURCHASE OF ELECTION EQUIPMENT BY THE SCOTT 
COUNTY AUDITOR’S OFFICE FROM ELECTION SYSTEMS AND SOFTWARE 
(ES&S) FOR A TOTAL EXPENDITURE OF $682,544.91  
 
 
BE IT RESOLVED by the Scott County Board of Supervisors  
as follows: 
 
 
 Section 1.  The Scott Board of Supervisors hereby 

approves the purchase of election equipment by the Scott 

County Auditor’s Office from Election Systems and Software 

(ES&S) for a total expenditure of $682,544.91.  

Section 2.  This resolution shall take effect 

immediately.   

 


	Memo re Purchase of Election Equipment
	Election Equipment Report_2017
	Election System Update
	INTRODUCTION
	Election Systems
	The Current System
	The Reason for Updating This System
	The Possible Options

	BASIS FOR RECOMMENATION
	Review Panel
	On-Site Visits
	Election Staff Review
	Cost Comparisons
	Conclusion


	Resolution approving purchase of new election equipment from ES&S



