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Section 1 

Introduction

T
he risk-limiting audit (RLA) is a statistical technique for limiting the risk of certifying 
an incorrect election outcome — that is, the risk that the apparent winner did not in 
fact receive the most votes. A random sample of paper ballots is visually checked 
by auditors, and the results are compared with the outcome reported by the tabu-

lator/scanner equipment. If there is sufficiently strong statistical evidence based on this 
sample that the reported outcome was correct, the audit stops and the tabulated result is 
confirmed. If evidence from the sample is inconclusive, another sample is drawn, potentially 
progressing all the way to a full hand recount. The RLA thus either confirms the reported 
outcome or corrects it.

An RLA is conducted after an election. But an election observation effort (EOE) can have its 
most far-reaching effect on election administration by viewing the RLA as one element in a 
sequence of electoral events — including decisions about voting options and venues, pack-
aging ballots, training of election workers, procedures for documenting the chain of custody 
of the ballots, ballot security measures, and public outreach. The activities that an election 
jurisdiction undertakes prior to, during, and after voting determine both audit quality and 
the political acceptability of election results. This guide approaches RLAs from this holistic 
perspective, addressing pre-audit steps and decision points that shape the audit while also 
focusing on the post-election audit days.

The RLA was first used statewide by Colorado in 2017. Other states are gradually adopting 
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Section 2 

The Risk-Limiting Audit

P
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procedures and deadlines; requirements and procedures for registering to vote or changing 
address; determination of the eligibility of voters; voter ID requirements; the procedures 
in place to ensure legality of the ballots (e.g., signature match requirements); the location 
and accessibility of voting locations or drop boxes; and the availability of early or mail-in 
voting; and other practices or processes that inhibit or facilitate voting. Other components 
of assessment, such as compliance audits and short-term and long-term election observa-
tion, would be required to fully evaluate these issues.

Even without considering these other electoral issues, the RLA is only meaningful to 
the extent that the ballots being audited were indeed cast by real eligible voters. This is 
unlikely to be at issue in places where there is widespread independent observation and 
nonpartisan operation of voting operations at the polling level, coupled with reconciliation 
against a list of people who voted. However, any time voting takes place where there are no 
independent checks on operations, ballot-box stuffing is a distinct possibility.2 In cases of 
ballot-box stuffing or of other fraudulent votes having been cast, a perfect chain of custody 
from voting location to audit and a match between audited and reported outcomes would 
result in an RLA giving a false imprimatur of integrity to the election. In short, an RLA cannot 
compensate for fraud in the voting process. RLAs were designed to identify faulty hardware 
and software, whether due to human error or malicious actions. The RLA should be seen as 
a single layer in the wall required to protect election integrity.

RLA Sequence of Events
Conceptually, the theory behind an RLA is straightforward. The steps are outlined in Figure 
2. Individual concepts and processes are discussed below.

The Concept of ‘Risk-Limiting’
The RLA does not eliminate the risk of certifying an incorrect outcome. Rather, it “limits” 
risk, hence the term “risk-limiting.” Risk can be eliminated only through a full hand recount. 
The RLA therefore does not guarantee that the reported outcome was correct, but it has a 
large chance — quantified by the “risk limit” — of detecting and correcting the outcome if it 
is wrong.

2 For example, in the Afghan presidential election in 2009, a United Nations team’s post-election check of the contents of ballot boxes 
in Kandahar revealed thousands of ballots marked for the incumbent in identical handwriting (e.g., checkmark made with red felt pen, 
blue squiggle), with some ballots included in the ballot box (and reflected in the submitted results) not even torn off the ballot pack 
stub. The submitted results accurately reflected the count of the (fraudulently marked) ballots.

All varieties of post-election audit

Post-election tabulation audits

Post-election risk-limiting audits (RLAs)
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The “risk limit” is set by each jurisdiction. Specific risk limits for an RLA may be set by state 
statute or statutorily delegated to an official such as the secretary of state. The risk limit 
might be set either before or after the election. In recent RLAs across the country, risk 
limits in the range of 4%–10% have been used. A 10% risk limit means that the RLA has a 
90% chance of detecting an incorrect outcome. The risk limit is NOT the chance that the 
outcome is wrong.3

The lower the risk limit (e.g., 5%), the greater the chances of detecting and correcting an 
incorrect result — and the more ballots that will have to be sampled. Lower risk limits, say 1%, 
tend not to be used because that would be approaching a full hand recount, which defeats 
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jurisdictions often increase the initial sample size to minimize the likelihood that subse-
quent rounds of auditing will be needed. The calculated sample size is the minimum.

The observed result for the selected sample is compared against the tabulated result. In 
some RLA methods, this is done on a ballot-by-ballot basis, while others look at total 
sampled votes in aggregate. If there is sufficiently strong statistical evidence based on this 
sample that the reported outcome was correct, the audit stops. 

If the evidence of the sample is not strong enough to confirm the correctness of the 
reported result, more ballots are sampled for additional rounds of auditing until the 
evidence is sufficiently strong that a full hand tally would confirm the original outcome. The 
audit could conceivably proceed all the way to a full hand recount if the risk limit is not met 
over successive rounds of sampling. In this sense, the RLA is an “incremental audit.” In RLA 
terminology, the audit stops when the “risk limit is met.” 

The chosen risk limit is the largest chance that the audit stops short of a full hand recount 
when the tabulated outcome was in fact wrong — that is, the wrong candidate was reported 
to have won and the audit fails to detect this.

When the audit stops after one or a few iterations, it simply confirms the reported outcome. 
The RLA does not generate new totals for the results, except in the case of an RLA conducted 
in a very tight race, in which multiple rounds of ballot sampling lead to a full hand recount, 
or if there is an original decision (as in Georgia in November 2020) to choose a risk limit of 
zero — which entails a full hand recount. A full hand tally would provide a definitive answer 
about the correctness of the machine tally; the RLA essentially provides a more efficient and 
less resource-intensive way to answer the same question.

The sample size is based on the margin for a specified contest. If a second or third contest 
is to be audited as well, the sample size should be based on the margin for the closest 
race.4 Some jurisdictions require that both statewide and countywide contests be audited. 
The jurisdiction may well look at some or all of the other contests on the audited ballots 
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hand-marked ballots and those printed out for the voter’s review from a ballot-marking 
device.6 The audit asks whether the tabulated result accurately reflected the voter’s choices 
as observed by the auditors on the paper ballot. This requires that the paper trail — the chain 
of custody from voter to auditor — be trustworthy. If the paper trail cannot be verified, the 
audit cannot verify the winner; votes may have been added, subtracted or altered.

Jurisdictions that still use electronic recording voting equipment that does not generate 
a paper record cannot use the RLA.7 While traditional machine or precinct recounts may 
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The storage arrangement is documented in a “ballot manifest” (inventory), a simple spread-
sheet created by election staff to describe the storage locations of all the ballots. This 
requirement for systematic storage, recorded in the ballot manifest, is the single biggest 
operational difference between the RLA and older types of tabulation audits, and observers 
will want to pay particular attention to it. It isn’t just the RLA result that can promote confi-
dence in the election; the systematic storage of ballots indicates internal controls that also 
promote trustworthiness.

Each row in the ballot manifest specifies a container (and perhaps also a precinct or other 
location), batch, and the number of ballots in that batch. In RLA terminology, a container 
is a box that can be sealed by some tamper-evident means. Inside it may be batches of 
ballots (perhaps stored in folders), that is, groups of ballots that will likely have been scanned 
together. If the jurisdiction uses multipage ballots, the manifest would also include the 
number of pages. In any case, the manifest structure mirrors the storage arrangements. See 
Figure 3 for an example.

Containers need not be in any particular order; they just have to be unambiguously labeled. 
However, election authorities may use sequential numbering of containers to facilitate 
systematic storage and easy retrieval for audit. The total number of ballots listed on the 
manifest must be reconciled to the numbers of voters shown in the pollbook or other voter 
record. It is critical that the numbers of ballots be established independent of the voting 
equipment; otherwise the voting equipment is checking itself. 

While the RLA literature and election officials often refer to “the” ballot manifest, it is unlikely 
to be a single spreadsheet prepared at one time. Rather, it is likely to be a single spreadsheet 
that compiles information about all the ballots within the election jurisdiction and is likely 
built over time as mail-in ballots are processed, precincts count and package their ballots, 
UOCAVA ballots are received, and provisional ballots are resolved. 

Ballots were fairly easy to account for back when most ballots were cast on a single day at 
designated polling places with only limited absentee voting. However, voting in the U.S. has 
expanded to be conducted prior to election day in person or by mail or dropoff point at 
a variety of locations and over a period of days, weeks or even a month or two. Even with 
recent attempts to curtail these options, it can be expected that future elections (except in 
states that vote exclusively by mail) will include ballots from a variety of avenues. 

These variations affect how and when the ballot manifest is built and the time pressure for 
preparing it. Understanding each jurisdiction’s rules and procedures for managing all these 
voting options can be a challenge for EOEs but is important to ensure that all ballots are 
accounted for and a complete chain of custody is maintained. 

It has been said that the RLA is a 
test of human ability to manage 
hundreds of thousands of pieces 
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The logistical ease of locating and retrieving ballots for audit is inextricably tied to decisions 
about organizing ballots for storage. For example, it is easier to find specific ballots (e.g., the 
35th or 87th in sequence) out of a batch of 100 than the 2,038th out of an undivided elec-
tion day precinct container of 3,000. 

If ballots are stored in small, uniform batches, it will be easy to locate particular ballots 
during sampling, but a proliferation of small batches poses potential challenges for keeping 
track of all the batches and increases recordkeeping. This puts a premium on election 
authority strategies for packing batches of ballots in larger containers so there is a hierar-
chical sort (e.g., in Precinct 4, find Container 6 and then Batch 12) to facilitate finding the 
desired batch. Conversely, very large batches (e.g., several thousand) may be easy to track, 
but ballot retrieval could be very difficult. 

Ballot security is a related issue. If groups of ballots are sealed soon after voting, there is 
little risk of ballot loss or alteration. If a very large ballot box (e.g., from election day) is 
subsequently divided into more manageable batches, the additional handling introduces 
possibilities of ballot misplacement or a break in chain of custody. 

The election authority has to think carefully about the likely audit workload and plan its 
ballot storage arrangements accordingly.9 As use of the RLA spreads and election authorities 
learn from the experience of others, there may be a move toward more consistent use of 
manageably sized containers. If so, in the future, EOEs may not see many of the large batch 
challenges for ballot polling described below. Observers should note the election authority’s 
strategies for managing batch size.

Questions for the EOE to Consider
• �Does the jurisdiction have a well-thought-out plan for organizing all ballots for storage?

• �Did the jurisdiction consider the practical implications of batch size?

• �How is the ballot manifest created?

• �How is the chain of custody for containers maintained and documented?

Software
While the general concept of the RLA is straightforward, the statistics behind the calculations 
for sample size and determining when the risk level is met can be daunting. Fortunately, 
statisticians have developed open-source software to manage these decisions.

All jurisdictions that have piloted or used RLAs to date have utilized specialized RLA soft-
ware. Once the election jurisdiction inputs the margin of tabulated victory for the contest(s) 
to be audited, the desired risk level and the 20-digit seed, and uploads the ballot manifest 
and all other required source documents,10 the RLA software will determine the initial 
sample size and generate a “work order” for each jurisdiction (e.g., county within a state) 
that is participating in the audit. For example, “For Precinct 6, pull Container 3, Batch 4, the 
43rd ballot in the batch; Container 6, the 17th and 823rd ballot in the stack,” and so on. 
Some available software allows the election authority to input the number of planned audit 
boards (i.e., two-person teams that review the sample ballots, described further below) and 
then will generate separate “pull lists” for each audit board.

9 An election supervisor in Georgia commented that she would have chosen a different ballot storage system had she known to expect 
a full hand recount. Observers should note whether the RLA was announced ahead of time so the storage arrangement could be 
planned accordingly. Observers would not want to criticize election workers who were dealing with an unannounced RLA and had to 
work with what they had.

10 The ballot manifest is all that is required for ballot polling. In addition, batch comparison requires a batch totals report (detailing 
each candidate’s votes in each batch of ballots), and ballot comparison requires a cast vote record (CVR) file detailing how the 
scanner counted every ballot. (These other documentation requirements are part of why the startup cost is higher for batch and ballot 
comparison RLAs than for ballot polling.)
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generates a cast vote record (CVR), a uniquely identifiable complete digital representation 
of each ballot that was scanned and tabulated. The CVR for any ballot would include the 
ballot type, the vote for each contest on the ballot, scanner, batch, and sequence number, 
and so forth, as well as the identifier imprinted on the paper ballot. In practice, auditors 
count through the batch (which should have been kept in scanning order) to find the 
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comparison has been used only when ballots are counted at a centralized facility. An option 
that has been tested in some pilot RLAs is to take ballots counted at the precinct level and 
rescan them centrally to imprint an identifier. 

During the audit, the RLA software will produce a list of ballots to be pulled for audit (e.g., 
the 4th, 35th, and 61st in some batch), along with the unique identifier that is imprinted 
on each of these selected ballots. When, for example, the 61st ballot in a batch is pulled, 
auditors can confirm that the code imprinted on the ballot matches the code on the work 
order. Relatively few ballots are sampled for a ballot comparison audit, and jurisdictions 
able to use it scan ballots at a central facility and organize ballots in small standardized 
batch sizes. Election staff may therefore pull the few required ballots from batches opened 
in the storeroom and take the ballots to the audit board.

For any ballot comparison audit, it is important that ballots scanned in a batch be kept in 
order after scanning, so that a ballot pulled for examination can be matched easily with its 
CVR. If the paper ballots are not kept in scanning order, it may be very time-consuming to 
find the ballots the software has specified, as well as impossible to make a match without 
an imprinted identifier.13 

As each ballot is pulled from its batch, some placeholder14 (typically bright colored paper) 
is inserted so the audited ballot can be returned to its position for storage.15 At least some 
Colorado counties use a copy of the required ballot itself. Ideally, the audited ballots would 
be replaced and the batch sealed after auditing and before the batch is returned to storage. 
Alternatively, the audited ballots might be stored separately and later replaced in sequence, 
or they might be kept as a separate batch.

After all the ballots from the work order are pulled, the audit board will begin reviewing 
them visually. Software used for a ballot comparison RLA typically presents a computer 
screen one ballot at a time for each required ballot. Auditors enter their reading of the ballot 
(i.e., which candidate was selected, Yes/No for a ballot initiative) online, review to confirm 
the accuracy of their entry, and then the software presents a screen for the next ballot to be 
reviewed. The auditors simply enter what they see; they do not have any information about 
how the original tabulation counted the ballot. After all the selected ballots in the sample 
are audited, the RLA software either concludes that the audit is complete or generates a new 
list of ballots for audit. 

Ballot comparison audits provide information about how the tabulation equipment inter-
preted each ballot and can lead to improvements in the equipment as well as confirmation 
of the correctness of the outcome. This type of RLA has been used in Colorado since 2017. 
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likely to see the audit board rather than election staff removing all ballots from a container 
or batch and searching for the required numbers in sequence. As each ballot is pulled, a 
placeholder is inserted so the audited ballot can be returned to its position for storage. 

Maintenance of scanning order during storage is not important since there is no match to 
be made between a particular ballot and its CVR. However, once the ballots are taken out 
of their container or batch folder, they should be stacked neatly and that order maintained 
as the specified ballots in sequential order are pulled. The ballot polling audit is statistically 
somewhat forgiving of small accidental errors in ballot selection — say, pulling the 86th 
rather than 87th in sequence. The sampling is still sufficiently random.

The jurisdiction may subdivide very large scanner batches (e.g., from a precinct that has only 
one or a few scanner/tabulators) for easier handling during the audit and would document 
the arrangement in the ballot manifest. The chain of custody must of course be maintained 
during repackaging of ballots.

Typically, the ballots are reviewed one by one and entered directly into software or recorded 
one by one on a data entry sheet for later entry. If batches are very large and a large number 
of ballots are pulled, “sort and stack” may be used, but that process is typical only for batch 
comparison or full recounts.

After all results for the audit sample are data entered, the software compares the result for 
the sample to the original overall tabulated result. If the risk level is met, the audit stops; if 
not, a new round of sampling is conducted. 

While this type of RLA confirms (or ultimately corrects) the reported result, it does not 
provide any information about whether the tabulation equipment could be improved. This 
is because ballots selected at random likely come from different scanned batches, so there 
is no match to be made between any particular ballot and its machine interpretation.

Batch Comparison
Batch comparison shares features with both ballot comparison and ballot polling audits. 
Instead of randomly selecting individual ballots from the ballot manifest, in batch compar-
ison the audit selects batches from the ballot manifest.16 This method takes advantage of 
the fact that ballots in fact always are accounted for and usually processed in batches — such 
as by day of early voting, drop box location, precinct — and ballots in any batch are usually 
scanned together.

Batch comparison requires that the original tabulation system preserve a record of the tally 
for each scanned batch — however a batch is defined (e.g., precinct, scanner batch). This 
method cannot be used if the tabulation equipment does not preserve this granularity, or if 
large batches have been divided after scanning (e.g., one large precinct into several boxes) 
and cannot be reconstructed. Batches must be established prior to the random selection 
of batches.

Once a batch is selected, audit boards sort the ballots and enter the totals for the batch on 
a batch sheet for later data entry, or enter them individually into the software if that is an 
option. They have no information about how equipment tallied that batch. There is no need 
for placeholders as it is the entire batch that is audited. (If several small batches are stored 
in a single box, a placeholder could be used to return the batch to its position as listed on 
the container.)

16 
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Once the tallies for all batches are data entered, the software compares the result for the 
sampled batches to the original results for those batches. If the risk level is met, the audit 
stops; if not, a new round of sampling is conducted. 

Since all the ballots in an audited batch are from the same scanner batch, batch comparison 
does provide information about the performance of the scanner.

The size of sampled batches can become an issue for batch comparison. If batch sizes 
are small, the workload may not be too great, although substantially more ballots will be 
audited than for a ballot comparison audit. If the batch sizes are large, the audit can be very 
time-consuming. Still, sorting a batch may be quicker than finding the required ballots in 
sequence, as is done for both ballot comparison and ballot polling. 

Comparison of Audit Types
Over the next few years, EOEs may encounter any of the three main types of audit or 
hybrid versions used to accommodate multiple voting methods. Ballot comparison requires 
auditing of the fewest ballots. It is thus quick and efficient and places the least burden on 
the audit process. However, it depends on equipment that produces a CVR, and it requires 
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The sampling theory and methodology behind ballot polling may be difficult to explain to 
parties and the general public. Why these 1.5 million ballots rather than some others? 

Batch comparison, involving a recount of some predefined grouping of ballots, is a proce-
dure more familiar to the public, being analogous to selecting a precinct or voting machine 
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RLA statistical concepts can be confusing, and some state legislation was adopted before 
drafters fully understood the RLA concept. Since any post-election audit must comply with 
state law, this can present challenges for conducting an RLA.

For purposes of an EOE, it is sufficient to inquire about the statutory scheme, whether its 
operation is unambiguous, and how the RLA might be constrained by it. This allows the EOE 
to summarize the statutory requirements and avoid criticizing election authorities for less 
than ideal procedures if they are doing the best they can within state law.

Time Frame for Conducting the RLA
The post-election calendar is an aspect of the statutory framework that has practical 
consequences for the conduct of an RLA. States typically have statutory time limits for 
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Section 3 

Roles and Responsibilities 
of EOE Management

B
y combining detailed information and analysis about the election, the type of RLA 
and the election jurisdiction’s audit plan with on-the-ground observation of RLA 
implementation, EOEs can draw conclusions about the integrity and credibility of 
the election and its reported result(s) — that is, about the trustworthiness of the 

election outcome. Appendix D provides questions for consideration. Section 3 of this guide 
describes the roles and responsibilities of EOE management. Section 4 focuses on the roles 
and observation responsibilities of the on-the-ground observers of the RLA implementation. 
As noted in the introduction, this manual is intended to supplement other resources and 
methodological tools available for election observation and so does not cover all aspects of 
observer deployment, data collection, analysis, and reporting. Rather, it focuses on observa-
tion issues unique to the RLA. Table 2 provides a checklist of the roles and responsibilities 
of EOE management.

Which Audits to Observe: Purpose and Scope
An initial decision for EOEs is the choice of audit to observe. This will likely include consid-
erations such as the political salience of the election — can the EOE’s participation foster 
political acceptance of the audit? There are also considerations of practicality. Can the EOE 
field observers and manage logistics in the location?

Table 2. Checklist of EOE Management Roles and Responsibilities 

Select election audit to observeEstablish relationships with election authority and any outside assistanceDetermine type of RLA: Ballot or batch comparison? Ballot polling?What software will be used? Managed by consultants or election authority?What is the state/election authority’s plan for citizen/party education on the type of RLA planned?Understand generally the state statutory framework: Roles of state and county officials? How is risk limit set and by whom? Who selects contest(s) to be audited? Is statute flexible or prescriptive? How does the RLA fit with recount and certification deadlines? Can the RLA correct an incorrect result?
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The degree of cooperation from the target election authority is an important factor in 
deciding on and planning the observation effort. These and related issues, including 
whether an official invitation — which is required — is likely, are often analyzed by a pre-
election assessment team. Other questions include whether there is sufficient lead time in 
credentialing and access to permit the desired scope of observation. 

Does the EOE plan to observe a statutory audit that can determine the outcome, or a pilot 
that can allow the election authority to test out procedures, train employees, and make 
mistakes without real-world consequences? Will the election authority welcome EOE feed-
back and recommendations?

How extensive can the observation be? Will it encompass voting, counting and packaging 
of ballots? Preparation of the ballot manifest? Or will observation only begin with the 
public seed ceremony or the actual inspection of the ballots? Will EOE observers have only 
the audit access offered to any other public observer or special status as a nonpartisan 
observer? Can a sufficient number of observers be fielded so that conclusions can be drawn 
about the stages observed? 

High-Level Understanding of the RLA
EOE management is responsible for establishing a relationship with the election authority23, 
understanding its procedures and choices (e.g., avenues for voting, ballot handling work-
flow, type of RLA, setting the risk limit, statutory constraints, etc.) and establishing the 
parameters for the EOE. Different states and counties take different approaches, and it 
cannot be assumed that procedures in one place will be in use in another. The EOE can 
customize training and observation tools that will enable the on-the-ground observers to 
collect data on the implementation of the audit. 

EOEs should understand the relationship between state- and county-level election authori-
ties. For example, in Colorado, the secretary of state is responsible for running the software 
that identifies the ballots to be audited, and it sends lists to the counties, which pull the 
ballots from their storage and conduct the audit.

It is recommended that the EOE prepare a flow chart describing the entire sequence of 
ballot handling from voter to audit (including all possible avenues for casting a vote) in 
order to make sure that the EOE fully understands what the election jurisdiction is doing 
and can deploy on-the-ground observers appropriately. As an example, a generic flow chart 
prepared for a ballot polling RLA is included in Appendix C.

The flow chart should include enough detail that staff planning the observation can be sure 
that all ballot pathways are accounted for. Use standard ANSI symbols with rectangles for 
processes and diamonds for choice points to facilitate distinguishing processes and deci-
sions. Each choice point should have at least two outcomes (Yes/No; This/That/Something 
Else). Does any process or decision point have no follow-on? If possible, check the flow 
chart with election authorities to make sure the EOE’s understanding is accurate. This infor-
mation can guide observer training and development of checklists and forms. 

The jurisdiction will undoubtedly use software for managing the RLA. The EOE should 
be able to report whether the software works smoothly, generating successive rounds of 
auditing until the risk limit is met. Were there problems? 

The EOE also should determine which software is used and whether a software contractor 
is assisting, or if the election authority is making decisions and operating the system. It 
also is important to assess the working relationship between any contractor and election 
administration. 

23 Determining what constitutes the “election authority” is not always clear-cut. A county audit may be self-contained. Statewide audits 
may be conducted at county level, but with some state- and some county-level decision-making. Can the state overrule a local practice 
or decision? At the state level, it is often the secretary of state who oversees elections.
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For example, Colorado initially commissioned Free and Fair to write software for its first RLA 
and had updates prepared by Democracy Works, but is now self-sufficient and is doing its 
own software modification as needed. In contrast, Georgia used a contractor (VotingWorks) 
to design and operate the software and train election staff. This goes to sustainability of 
the system: Will the election authority be able to conduct RLAs on its own even if budget 
constraints prevent the future use of outside support?

As a practical matter, the EOE needs to know who in government can authorize and creden
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Observers should be deployed as widely as practicable, and the observation report should 
explain the deployment and any caveats about the representativeness of conclusions.

Finally, even with careful planning, expect the unexpected — election authorities who do not 
provide timely information about changes in audit hours or locations, election staff who 
are unfamiliar with the credentials, unanticipated restrictions on numbers of observers, 
observers who get lost on the way to the audit location, observers with personal emergen-
cies, etc. Arrange for constantly available phone and text (and maybe tech) support.

Training On-the-Ground Observers

First, observers need to understand their role as professional and impartial observers, 
adhering to a code of conduct. Rules on dress, conduct, and interactions with election staff 
and other observers should be clear.

Observers should understand RLAs in general and the particular RLA to be observed so they 
have context for their observations, know what they should see (or not see), and know when 
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training also makes it easier to broaden the pool of potential observers. Hard-copy creden-
tials and materials may still have to be delivered.

Data Collection, Analysis, and Reporting
The EOE will already have obtained answers to many of the broad questions described 
earlier in this guide — the type of RLA, how the ballot manifest is prepared, etc. On-the-
ground observers can collect information on how the RLA plays out in practice. This 
requires tools for observers to use to collect information. Observation tools — data collec-
tion forms — should be straightforward for observers to complete and should focus their 
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Section 4 

On-the-Ground Observation

I
ndividual observers are deployed to observe and record on-the-ground activities imple-
menting the audit. Being present in election offices and audit locations, and interacting 
with election personnel, the media, partisan observers and other civic and nonpartisan 
observers, observers need to be very conscious of how they represent and advance the 

EOE. See Figure 5 for a list of responsibilities for individual observers.

Forms provided for the observers will guide them through elements to be recorded. Depending 
on credentialing and recruitment, on-the-ground observers may not be able to observe all 
components of the audit. Table 3 is a checklist of on-the-ground observation topics.

General Observer Responsibilities
• �Follow code of conduct.

• �Observe policies on dress, interaction with 
election staff and other observers. 

• �Understand and follow any policies for responding 
to media inquiries or requests for interviews. 

• �
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Overall: The Paper Trail — Chain of Custody
Since the RLA checks to see whether the tabulation reflects how votes were cast, it is critical 
that the ballots be protected and accounted for from the time a ballot is cast, through all 
mail-handling, counting, batching, storage, and transportation, until the ballot is selected 
for audit and then returned to storage. If ballots are left unsecured at any point, the “chain 
of custody” is broken and it cannot be assumed that the paper ballots under audit are really 
the same ones cast by the voter. Ballots could have been added, subtracted or altered.

Understanding and documenting the chain of custody from the point observation begins is 
one of the prime tasks for the on-the-ground observers. If possible, observers should find 
out how chain of custody was maintained and documented prior to the point observation 
began. In effect, observation is spot-checking chain-of-custody procedures.

What logs does the election authority use to document transfers of custody of ballot 
containers? (If possible, collect copies of forms used.) Who signs for delivery and receipt 
of ballots? Are there seals and seal numbers checked by recipients to make sure that the 
container has not been opened since it was last opened and sealed? Does the election 
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Early In-Person

Ballots might be batched by date of voting, with the number of ballots reconciled against 
the number of people voting that day. Depending on voting location and closeness to elec-
tion day, the size of day-by-day batches could vary widely.

Election Day In-Person

States that have polling stations and precinct-level counting may have very large ballot 
boxes — potentially containing several thousand ballots. Ballots are undoubtedly all jumbled 
together. Are they being subdivided into smaller batches to facilitate later retrieval, or pack-
aged as one large batch? If subdivided, where is this done and by whom? How is the chain 
of custody documented, and are the small batch totals reconciled against the list of voters? 
The tabulator typically scans the ballots as the voter feeds them into the scanner, so division 
of large boxes would facilitate ballot polling but would not be usable for batch comparison.

Provisional Ballots

These are cast in person (typically using a paper ballot) by a voter who comes to a polling 
station but whose qualifications are in doubt. These provisional ballots might be sent to a 
central office for signature comparison or perhaps transferred to the voter’s correct polling 
place. How these ballots are batched (e.g., all provisional together; reunited with a polling 
station) is immaterial for the RLA. It is only necessary that all provisional ballots found to be 
valid are included on a ballot manifest and have an equal chance of being selected for audit.

Duplicated/Remade Ballots

These are ballots that are ripped or stained and cannot be read by the tabulator. In many 
states these are duplicated by a team of staffers, transferring the original votes from the 
damaged ballot onto a clean ballot, which is then read by the tabulator as normal. The 
original and the duplicate should be marked as such, so that they can be matched up later 
if needed. If auditors discover that one of the ballots selected for audit is a duplicated ballot, 
they need to go back and find the matching original ballot — it is the original that should be 
audited, not the duplicate. Observers may well see duplicated ballots being handled.

Other

There may be other categories of votes that are handled separately — such as UOCAVA 
(Uniformed and Overseas Citizens Absentee Voting Act) or federal write-in absentee ballots.

Audit Day Space and Personnel
The ballot storage arrangements, the type of audit, the number of audit boards needed, and 
the audit space required are interrelated issues. 

The Audit Space

For a ballot comparison audit, relatively few ballots/batches will have to be pulled for audit, 
so the audit probably can be conducted in the election authority offices. Colorado counties 
require only a single two-person audit board, so space in the elections office is not an issue.

Ballot polling and batch comparison will require more batches that have to be handled by 
audit boards. This could necessitate a large number of audit boards and a large audit floor. 
For Georgia’s November 2020 zero-risk RLA/full hand tally, few of the 159 county elections 
offices had sufficient space, so most counties had to move all their ballots to a larger space 
such as the courthouse. Moving ballots leads to challenges for maintaining ballot security 
during transport, logging the chain of custody, and restacking containers in some order so 
they can be readily located for ballot retrieval. 

Audit board tables should be spaced to allow observers to circulate without interfering with 
the work.
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Who Are the Auditors?
Does the jurisdiction view the auditors as nonpartisan staff, or is auditing considered to be 
a political function requiring balanced Republican and Democratic (or other) participation? 
How does this policy choice affect the conduct of the audit and the degree of political 
acceptance of the result?

Colorado views bipartisan participation in every step as key to transparency and uses one 
Republican and one Democrat on the single audit board for each county. In Georgia’s 2020 
full hand tally, most county audit boards were staffed by election authority staff and other 
public employees. While these panels were nonpartisan, there was considerable acrimony 
on the audit floor on the part of party observers, many of whom did not trust the process 
and did not understand it.
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Auditing the Sampled Votes

For all audit types, it will be important to observe whether auditors are using guidelines for 
determining voter intent. During the original tabulation, undervotes and overvotes30 flagged 
by the tabulation equipment should have been resolved using a guide to voter intent, and 
the same guide should be used during the audit. 

Ballot comparison: For a ballot comparison audit, the auditors typically enter their reading 
of each paper ballot one ballot at a time directly on a computer screen in the sequence 
presented by the RLA software. Once saved, the interpretation cannot be changed. Then the 
software presents the screen for the next ballot in sequence to be audited. 

Ballot polling and batch comparison: For batch comparison, auditors will likely “sort and 
stack” the ballots by candidate and record their counts on a batch sheet for later data entry. 
For ballot polling, software may allow ballot by ballot online data entry. Otherwise, ballot 
polling too will likely use “sort and stack.” 

In none of the audit varieties do auditors know how the scanner/tabulator interpreted these 
ballots. The auditors’ interpretations must be “blind” — uninfluenced by how the ballots were 
initially counted. The auditors’ ballot interpretations or counts are uploaded to the audit 
software, and the software makes the comparison with the original outcome. 

Data entry of any batch sheets is likely handled by a separate data entry team, with one 
person entering data and the other checking. Partisan and other observers should be able 
to watch data entry. Some jurisdictions livestream data entry so anyone can observe without 
interfering. 

Observers should determine how and when data entry is done, whether there is two-person 
verification of entries, whether there is interference from party observers, and how the 
batch sheets are handled and accounted for. 

For all three varieties of audit, after the audit boards have completed their work and their 
results are uploaded, the RLA software will compare the results from this round of audit 
to the original tabulation. If the risk limit is met, the software announces that the audit is 
over. If the risk limit is not met, a new sample with a sequential list of ballots is generated 
by the software.

Consistency in Procedures

How to sort and count ballots for audit is an issue for both batch comparison and ballot 
polling. For example, in a two-person contest, the ballots could be sorted into two candi-
date piles and then counted. Georgia’s full hand tally training video showed one person 
calling out the name of the chosen candidate and the other placing the ballot on the correct 
pile. Then the piles were to be counted by 25s. This sequence was treated as the “official” 
process. It was enforced in some counties, but not followed in others, and individual audit 
boards adopted strategies such as taking turns sorting ballots. Some counted by 10s or did 
not subdivide at all. Some party observers complained that auditors were not calling out 
candidate names. 

Auditors may be reluctant to follow time-consuming steps, especially when they are dealing 
with very large batches and exhaustion is setting in. 

While the technique is not difficult to carry out, it can be time-consuming and the chances of satisfactorily explaining to partisan 
observers how the technique was used to pull random ballots are vanishingly small. If the jurisdiction uses the k-cut methodology, it will 
be important for observers to report how smoothly it was (or was not) done, and how party observers reacted.

30 The scanner records an undervote if it does not register any vote for the contest. Perhaps the voter decided not to cast a vote in this 
contest. However, the scanner may have failed to detect a genuine vote if, e.g., the voter’s mark was too faint to be detected by the 
scanner setting. Conversely, the scanner might record an overvote if more than one mark was made on the page. Visual inspection, 
using a guide to voter intent, would determine what the voter intended, and the result would be tallied in the original reported 
outcome.

Auditors’ interpretations must be 
“blind” — uninfluenced by how 
the ballots were initially counted.
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There is no one correct way to sort and tally ballots. The jurisdiction should have given 
the matter some thought and issued directives. Whatever procedures the jurisdiction has 
adopted, there should be consistency throughout the audit, both across audit boards and 
over time. There should be no changes in procedures midstream.31 Observers should report 
on the method(s) used and the degree of consistency in procedures.

Observer Access and Understanding 
Besides the EOE, other civil society organizations as well as political party representatives 
will likely be present to observe the audit. Media may also be present. Widespread observa-
tion can contribute to public acceptance of the audit and the election result. Conversely, 
observers’ lack of understanding of the process can contribute to acrimony on the audit 
floor and possibly even reduce trust in the outcome. Overcrowding can compromise the 
conduct of the audit and the chain of custody. Observers should report on how the audit 
was conducted and how the audit was observed and understood.

Selecting a precinct or a set of voting machines for audit is easy to understand. These are 
familiar concepts and bases for selection. In contrast, an RLA involves sampling of individual 
ballots, and further requires that the sampling be random. Education of party officials and 
members, civil society organization members, and the public in general should be done well 
in advance of the audit.

Since many people observing the audit will not have had previous training, audit day efforts 
by the election authority will be helpful for ensuring accurate information about the process 
is understood and conveyed by observers. Georgia utilized a training video (prepared by 
contractor VotingWorks) to train staff, and some counties displayed the same video on a 
continuous loop on a large monitor during the audit days. This in effect provided on-the-job 
training for observers. Livestreaming of audit operations (counting, data entry) provides a 
view to a much wider audience, and also potentially allows closeups — for example, of an 
audit table, or a data entry screen — that observers onsite may be unable to view. Observers 
should note the steps taken by the election authority and whether public and party 
observers seem to understand what they are seeing.
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stress level and even personal safety concerns of all involved. As warranted, those initiating 
an election observation effort may want to seriously consider providing some training in 
conflict de-escalation techniques for observers operating in highly polarized and tense audit 
environments. 

The Political Dimension
• �Party observers present?

• �Party representation balanced 
by election supervisor?

• �Any interparty conflict?

• �Election authority or law 
enforcement intervention 
required?

• �Did party observers understand 
the purpose and scope of audit?

• �Did party observers document 
their observations?
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Section 5 

Analysis and Reporting

A
s observer forms are turned in, EOE staff can begin tabulating the Yes/No, numeric 
and rating data. This provides a quick statistical picture of the audit — percent of 
audit boards following consistent procedures, number of counties with batch size 
problems, number of times law enforcement was called, and so forth — and allows 

some rapid conclusions about the election jurisdiction’s success in managing the audit.

EOEs also should summarize key information about the effort, for example, numbers of 
observers fielded, distribution of observers across days or counties, and so forth. This allows 
readers of the report to assess the degree to which conclusions based on the EOE’s sample 
of audit events can be generalized to the entire election jurisdiction.

Immediate press releases and a well-publicized interim report — issued while local voters’ 
attention is still on the specifics of the election — can underscore the integrity of the process. 
A final report addresses a somewhat different audience — covering more detailed sugges-
tions for improvement in the particular election jurisdiction and highlighting issues (e.g., 
batch size problems, partisan observers’ lack of understanding) that can guide other jurisdic-
tions planning future RLAs. Besides presenting conclusions about the conduct of the partic-
ular audit and the credibility of the election outcome, observation reporting can contribute 
to future improvements in the jurisdiction conducting the audit. Recommendations can 
suggest more effective public education and procedures that optimize workflow, add 
transparency to the chain of custody, and improve the smoothness of future audits. A clear, 
organized, and credible audit process may increase citizen confidence in RLAs and perhaps 
diminish partisan rancor. See Table 4 for a list of topics a final report can address.

To meet all these goals, managers need to understand the RLA and the particular variety 
under observation, and establish relationships with the election authority that will facili-
tate close observation. On-the-ground observers, for their part, need to understand both 
specifics of the audit and their role in signaling professionalism and nonpartisan assess-
ment — and be able to keep their cool in what may be a very contentious event.

Table 4. Sample Table of Contents for Final Report 

Purposes of the observation mission

Summary: the jurisdiction, RLA type

Observation plan

Timetable

Geographic distribution of observers

 Number of observers

Training of observers

Findings

Overall 

Ballot manifest

Chain of custody of ballots

Professionalism of the audit operation

Audit board operation

Transparency

Public understanding of the audit

Public education

Public observation

Partisan relations

Recommendations for future RLAs
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Appendix A  

Glossary

Audit board �
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Sample size for RLA �The required sample size does NOT scale (i.e., increase) with the 
number of votes cast. Rather, it depends on the chosen risk limit 
and the margin of victory; a very close election will require a larger 
sample. The required sample size is generated by the RLA software 
and will be larger for a ballot polling RLA than for a comparison 
RLA. Election authorities may pick a larger initial sample size than 
statistically required to avoid the possibility of successive rounds 
of sampling.

Sample �The set of ballots retrieved for visual inspection and counting. 
For traditional tabulation audits, the percentage of precincts or 
machines to be recounted (e.g., 1%, 5%) is usually set by statute. An 
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Appendix C 

Flow Chart of Sample Ballot Polling RLA Process
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Appendix D  

Understanding the RLA Process and 
Context: Questions for Consideration

As part of deploying an election observation effort, the following questions should be 
considered as a means of collecting data about the RLA process. By collecting informa-
tion in response to these questions, the observation team should have a well-rounded 
understanding of how the audit will unfold. This information will inform the training of 
observers, the data collected on audit days, and the overall analysis of the process by the 
observation team.

Overall context of the RLA

• �When was the RLA introduced? Is this the first time an RLA has been conducted?

• �
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Appendix E 

Generic, Customizable Observation Forms

���
�	�������&���%�)���%�����"�%� �&��

��

�������
�����
�����������
������ �����	���������
������ �������
������

��

����������������



45Risk-Limiting Audits: A Guide for Election Observation Efforts

���
�	�������&���%�)���%�����"�%� �&��

��

��
�������
�����
�����������
������ �����	���������
������ �������
������

��

�����������������
�
��������������������������������������������������������������������
�������&�����"�%� �����&�����!�'���!���������'�"�������#�'�(�%���������'���������"�(�'���'�������"�)���%�����������!�)���%�"�!� ���!�'�����!���'���������(�����'�����"�����'���"�!����
���!�����(�����!�����'���������'� �"�&�#�����%�������!�������"�����&�'�����������&���'�(�#���*���'�����!���'�������&�#�������������������"�'���&�'�"�%�����������!�����&�����(�%���'�+�����'���'������
���"�����'���"�!�������!�����"���&���%�)���%�����!�����#�(�������������������&�&���'�"���"���&���%�)�����'�������#�%�"�����&�&������

���������&�������"� �#�����'�����"�!�����"�����'�����&�������"�%� �&���#���%���"���&���%�)���%�����#���%�����"�����'���"�!�����#���%�������+����������� �"�%�����'�����!���"�!�����"���&���%�)���%��
���&�����'���'���������(�����'�����"�����'���"�!�����'���'�������&��� �����'��� �������#�������&�����!�"�'�����'�����'���"�!���'���������"�%� ���&�"���'�������
���
���'����� �������!��
�%�����"�!�����������'�������"���&���%�)���'���"�!�&����

��

���"�(���*���������!�"�'�����'�����'���+�"�(�������)�����'���%���������!�&�*���%���"�#�'���"�!�&�����"�%��� �"�&�'���$�(���&�'���"�!�&���������&�������"�����!�������"�'�������&���%�)������
�����������������"�'�������&���%�)�����������!���������(�&�������*�����!���+�"�(�����������!�"�'���"���&���%�)�������������)���"�%���%�������'�������'�"���'�������$�(���&�'���"�!�����'��
�����!���������������&�������"���+�"�(�%�������&�'���'�"���%���&�#�"�!�����'�"�������������$�(���&�'���"�!�����!�����!�"�'���������)�������!�+���$�(���&�'���"�!���������!������

��� �����
�������������������������������������������������������
����������

���������������
�����
�����������������������
�����������������������	���������������
�����	�����������������������������������������������������������������
��������������

�	���� �������������������� ���������������������$�/�0���������+�(�(�5�)�8�/���������5�2�)�(�6�6�,�2�1�$�/���������(�&�7�,�&���������2�1�)�8�6�(�'���������(�1�6�(���������1�*�5�<���������7�+�(�5����
�#�#�#�#�#�#�#�#�#�#��

�������������������
�������������
�����#�
�����������
�������������!�������&���!�����'�������&�����������������"�*�����#�������&�����%���&�#�"�!�����'�"���'������
���"�����"�*���!�����&�'���'��� ���!�'�&����

��

���� ���� �	�� �
�� ����

���0�.�+�*�$�(�5��
���&�/���$�.�"�"��

���&�/���$�.�"�"�� ���*�!�"� �&�!�"�!�� ���$�.�"�"�� ���0�.�+�*�$�(�5��
���$�.�"�"��

�����������������(�����'���&�#���������*���&���&�#�������"�(�&�����!�"�(���������"�%���'���������(�����'����

�����������������(�����'�������"�"�%���*���&���!�����'�����!�����*���������"�%�����!���,��������

���������������*�"�%�������"�*���'�%�������������#���'�'���%�!���*���&���*���������"�%�����!���,��������

�����������������(�����'�����"���%���&���*���%�������"�!�'���!�(�"�(�&���+�����(�&�+����

�������������%�����*���&���������$�(���'�����&�#�����������"�%���"���&���%�)���%�&����



46 The Carter Center

���
�	�������&���%�)���%�����"�%� �&��

��

��

���
�������������������������"���
�����������������������
������������

�� �" �� �� �� ������ ��
������ �!�$�6���7�+�(���%�$�/�/�2�7���6�7�2�5�$�*�(���5�2�2�0���$�5�(�$���6�(�&�8�5�(���*�8�$�5�'�(�'���$�7���$�/�/���7�,�0�(�6���� �� �� ��
������ �!�(�5�(���&�2�1�7�$�,�1�(�5�6���:�(�/�/���2�5�*�$�1�,�=�(�'���,�1���6�7�2�5�$�*�(���$�5�(�$���������������� �� �� ��

�
���� �!�$�6���7�+�(���6�7�2�5�$�*�(���(�1�7�5�$�1�&�(���$�5�(�$���)�5�(�(���)�5�2�0���&�2�1�*�(�6�7�,�2�1������������ �� �� ��
������ �!�(�5�(���%�$�/�/�2�7�6�����&�2�1�7�$�,�1�(�5�6���%�$�7�&�+�(�6�����6�(�$�/�(�'���:�+�(�1���7�$�.�(�1���)�5�2�0���6�7�2�5�$�*�(���������������������� �� �� ��
������ �!�(�5�(���%�$�/�/�2�7�6���6�,�*�1�(�'���2�8�7���)�5�2�0���6�7�2�5�$�*�(���������� �� �� ��
������ �!�(�5�(���%�$�/�/�2�7�6���/�2�*�*�(�'���%�$�&�.���,�1�7�2���6�7�2�5�$�*�(���$�)�7�(�5���$�8�'�,�7�,�1�*���� �� �� ��

�	�����������������������������
����������� �
�������������
�������������������������������
������

�� �" �� �� �� ������ ��
������ ���"�.�"���,�.�+� �"�!�1�.�"�/���#�+�.��



47Risk-Limiting Audits: A Guide for Election Observation Efforts

���
�	�������&���%�)���%�����"�%� �&��

��





49Risk-Limiting Audits: A Guide for Election Observation Efforts

���
���

���
���

���
���

�
�
���

���
��


���
	��

��

�����
��%

���
&

���
���

���
'��

���
&

�"
�$

�%
�-�

��$
���

���
�&

���
"�

!�%
���

��#
���

#�
"�

%
���

&
���

(��
���

��"
���

���
���

���
���

	
��

��
��

��
��

��
��

��
��

��
��

��
��

���
���

���
��'

���
��&

�"
�$

�%
���

��"
���

��"
�)�

��#
�$

�"
���

���
�'�

$�
��%

���
��"

�$
��

���
��&

���
$�

 ��
�!�

��!
���

��(
�"

�&
���

$�
�

���
!�&

���
!�&

�	
��

��
��

��
��

��
��

��
��

��
��

��
��





51Risk-Limiting Audits: A Guide for Election Observation Efforts

authorities, political parties, candidates, referenda issues or in relation to any contentious 
issues in the election process. Observers also must not conduct any activity that could be 
reasonably perceived as favoring or providing partisan gain for any political competitor in 
the host country, such as wearing or displaying any partisan symbols, colors, banners or 
accepting anything of value from political competitors.

Do Not Obstruct Election Processes

Observers must not obstruct any element of the election process, including pre-election 
processes, voting, counting and tabulation of results and processes transpiring after elec-
tion day. Observers may bring irregularities, fraud or significant problems to the atten-
tion of election officials on the spot, unless this is prohibited by law, and must do so in a 
non-obstructive manner. Observers may ask questions of election officials, political party 
representatives and other observers inside polling stations and may answer questions about 
their own activities, as long as observers do not obstruct the election process. In answering 
questions observers should not seek to direct the election process. Observers may ask and 
answer questions of voters but may not ask them to tell for whom or what party or refer-
endum position they voted.

Provide Appropriate Identification

Observers must display identification provided by the election observation mission, as well 
as identification required by national authorities, and must present it to electoral officials 
and other interested national authorities when requested.

Maintain Accuracy of Observations and Professionalism in Drawing Conclusions

Observers must ensure that all of their observations are accurate. Observations must be 
comprehensive, noting positive as well as negative factors, distinguishing between signifi-
cant and insignificant factors and identifying patterns that could have an important impact 
on the integrity of the election process. Observers’ judgments must be based on the highest 
standards for accuracy of information and impartiality of analysis, distinguishing subjec-
tive factors from objective evidence. Observers must base all conclusions on factual and 
verifiable evidence and not draw conclusions prematurely. Observers also must keep a well 
documented record of where they observed, the observations made and other relevant 
information as required by the election observation mission and must turn in such docu-
mentation to the mission.

Refrain from Making Comments to the Public or the Media before the Mission Speaks

Observers must refrain from making any personal comments about their observations or 
conclusions to the news media or members of the public before the election observa-
tion mission makes a statement, unless specifically instructed otherwise by the observa-
tion mission’s leadership. Observers may explain the nature of the observation mission, 
its activities and other matters deemed appropriate by the observation mission and 
should refer the media or other interested persons to those individuals designated by the 
observation mission.

Cooperate with Other Election Observers

Observers must be aware of other election observation missions, both international 
and domestic, and cooperate with them as instructed by the leadership of the election 
observation mission.

Maintain Proper Personal Behavior

Observers must maintain proper personal behavior and respect others, including exhibiting 
sensitivity for host-country cultures and customs, exercise sound judgment in personal 
interactions and observe the highest level of professional conduct at all times, including 
leisure time.
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Violations of This Code of Conduct

In case of concern about the violation of this Code of Conduct, the election observation 
mission shall conduct an inquiry into the matter. If a serious violation is found to have 
occurred, the observer concerned may have their observer accreditation withdrawn or be 
dismissed from the election observation mission. The authority for such determinations 
rests solely with the leadership of the election observation mission.



The Carter Center at a Glance

T
he Carter Center was founded in 1982 by former U.S. President Jimmy Carter and 
his wife, Rosalynn, in partnership with Emory University, to advance peace and 
health worldwide. A not-for-profit, nongovernmental organization, the Center has 
helped to improve life for people in more than 80 countries by resolving conflicts; 

advancing democracy, human rights, and economic opportunity; preventing diseases; and 
improving mental health care. Please visit www.cartercenter.org to learn more about The 
Carter Center.
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