frontiers
- in Public Health

f‘) Check for updates

OPEN ACCESS

EDITED BY
Guido Werner,
Robert Koch Institute (RKI), Germany

REVIEWED BY

Abdul Ahad,

National Institute of Health, Pakistan
Maxwell Wilder,

University of Minnesota Duluth,
United States

*CORRESPONDENCE
Victoria L. Phillips
vphil0l@sph.emory.edu

RECEIVED 01 November 2025
REVISED 22 January 2026
ACCEPTED 19 February 2026
PUBLISHED 25 March 2026

CITATION

Phillips VL, Saber LB, Kennedy S,
Akiyama MJ and Spaulding AC (2026)
Budget impact of wastewater
surveillance for COVID-19 in a large
urban jail: an activity-based cost analysis.
Front. Public Health 14:1737517.

doi: 10.3389/fpubh.2026.1737517

COPYRIGHT

© 2026 Phillips, Saber, Kennedy, Akiyama
and Spaulding. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original author(s)
and the copyright owner(s) are credited
and that the original publication in this
journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Public Health

PUBLISHED 25 March 2026

TYPE Original Research
pol 10.3389/fpubh.2026.1737517

Budget impact of wastewater
surveillance for COVID-19in a
large urban jail: an activity-based
cost analysis

Victoria L. Phillips'*, Lindsay B. Saber?, Shanika Kennedy?,
Matthew J. Akiyama* and Anne C. Spaulding®

!Department of Health Policy and Management, Rollins School of Public Health, Emory University,
Atlanta, GA, United States, 2Department of Global Health, Rollins School of Public Health, Emory
University, Atlanta, GA, United States, *Department of Epidemiology, Rollins School of Public Health,
Emory University, Atlanta, GA, United States, *Department of Medicine, Montefiore Hospital, New York,
NY, United States

Background: Correctional facilities were disproportionately affected by
SARS-CoV-2 (COVID-19) outbreaks. Wastewater surveillance programs (WSP)
may provide early warnings of the presence of COVID-19 and facilitate the
timely implementation of infection mitigation, but their budgetary implications
for correctional systems remain unclear.

Methods: We conducted an activity-based costing analysis of a pilot WSP in
a large urban jail. Costs borne by the jail were assessed and included start-up
investments, implementation expenditures, and the costs of confirmatory
polymerase chain reaction testing (PCR test). We developed budget impact
scenarios based on the number of outflow points testing positive and the
confirmatory testing required in the cellblocks linked to them. We also conducted
a scenario analysis using rapid antigen tests in place of PCR tests.

Results: Initial start-up costs totaled $29,471. Implementation costs for testing a
single outflow point, linked to seven cellblocks, were $16,802, with PCR-testing
accounting for 78% of expenditures. Implementation costs varied from $4,403
for zero positive outflow tests to $125,965 for eight positive outflow tests. Use of
rapid antigen tests reduced costs significantly.

Conclusion: Adoption of wastewater surveillance with confirmatory testing in
correctional settings may entail substantial costs. The budget impact is likely
to be highly sensitive to confirmatory test type, sewer configuration, and the
specificity of the wastewater sample to a location. These findings underscore
the need for correctional administrators to investigate feasibility and affordability
when considering the use of WSP to help protect incarcerated populations from
infectious disease threats.

KEYWORDS

budget impact analysis, correctional health, COVID-19, infectious disease preparedness,
wastewater surveillance program

Background

Correctional facilities are disproportionately at risk for the spread of infectious disease
outbreaks due to both the high-risk nature of congregate living and the challenges of
implementing traditional public health measures. Early detection of outbreaks is critical
for protecting both incarcerated individuals and staff, yet most correctional health systems
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lack scalable surveillance tools, a deficit underscored by the recent
COVID-19 epidemic. Jail populations are particularly vulnerable to
disease outbreaks given detainee turnover, within facility transfers,
overcrowding, limited space for quarantine and isolation, and
exposure from correctional staff (1-3).

At the outset of the COVID-19 pandemic, the Centers for
Disease Control and Prevention (CDC) released specific guidelines
for COVID-19 infection mitigation in correctional and detention
facilities. These guidelines, however, noted that facility responses
would depend on physical layouts, spatial constraints, healthcare
service arrangements, and budgets, which could act as barriers to
implementation (4).

During the COVID-19 pandemic, US correctional facilities
generally tested detainees for COVID-19 on admission and isolated
or quarantined based on nasal swab test (NST) results. Different
strategies were used to identify cases among those currently in
custody, including proactive diagnostic testing and/or reliance on
symptom presentation of a detainee, with subsequent testing of
people within the possible exposure areas (1). Case isolation and
quarantine varied by facility and were highly dependent on space
availability (5, 6).

Facilities used both rapid antigen tests and/or reverse
transcription quantitative polymerase chain reaction (RT-qPCR)
test (PCR-test) for case confirmation (1). The former is relatively
low-cost and identifies transmissible infections in approximately
15min, without the need for advanced laboratory testing
equipment. Rapid antigen tests generally have high specificity but
lower sensitivity than PCR tests, especially when viral load is low,
increasing the risk of false-negative results (7). The PCR test has
greater sensitivity; however, it also identifies cases that are no
longer contagious, is more expensive, and generally requires a 24-h
turnaround time from a laboratory (8).

While the properties of the tests do not differ across settings,
jails introduce complexities in administering them that are not
present in other congregate settings. These include restrictions on
prisoner mobility and the need for correctional and medical staff to
test within cellblocks, which can strain scarce security staff. Because
of the frequently crowded nature of jails, and the higher risk of
transmission, rapid tests are often used for convenience (9).

Research on the relative cost and benefits of rapid antigen vs.
PCR testing is mixed and depends on setting, testing frequency,
level of risk of transmission, and the outcome measure used. Rapid
antigen testing was more cost-effective for limiting transmission
in the outpatient setting, whereas PCR dominated in the hospital
setting (10). Rapid antigen testing was found to be more cost-
effective in terms of quality-adjusted life-years gained in homeless
shelters, while in school settings, antigen testing with PCR follow-
up was cost-effective compared to no testing during moderate
outbreaks (11, 12). The relative costs and health benefits of the

Abbreviations: COVID 19, corona virus disease 19 (2019 year of
identification); FCJ, fulton couty jail; CDC, centers for disease control
and prevention; NST, nasal swab testing; PCR, polymerase chain reaction;
RTgPCR test, quantitative reverse transcription polymerase chain reaction;
SARS, CoV-2 severe acute respiratory syndrome coronavirus 2; WSP,
wastewater surveillance program.
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testing approaches in terms of preventing transmission in jails
is unknown.

Wastewater surveillance programs (WSPs) emerged during the
COVID-19 pandemic as an innovative strategy to monitor viral
activity at the population level, once the SARS-CoV-2 RNA virus,
the causative agent of COVID-19 infection, was shown to shed in
fecal matter (13). Wastewater testing is highly accurate in detecting
the presence or absence of disease. Predicting prevalence is difficult
due to viral shedding rates, wastewater flow, and sample collection
methods; however, several authors have addressed these issues
through modeling and provide cases estimates based on viral load
(14). By detecting SARS-CoV-2 RNA in sewage samples, WSPs
can provide early warnings of infection clusters and guide targeted
testing or isolation measures.

In congregate settings, such as jails, a positive test could
potentially identify the presence of the virus in the specific area
linked to the outflow point and facilitate targeted follow-up
diagnostic testing to identify cases and limit outbreaks (15). Several
studies confirmed the feasibility of wastewater surveillance. When
coupled with PCR nasal swab testing specifically, the data indicated
that COVID-19 cases could be identified up to 4 days before
symptoms appeared, offering the possibility of limiting an outbreak
(6,15-22).

Wastewater surveillance is a non-invasive, anonymous, early
warning surveillance tool for COVID-19 (23). WSPs are a passive
surveillance measure and detect SARS-CoV-2 shedding from
asymptomatic individuals who might not otherwise seek testing
(24). Wastewater surveillance has several limitations. It can detect
SARS-CoV-2 in wastewater up to 50 days after an individual tests
positive via a nasal swab and is no longer infectious (15). The
number of infected individuals cannot be determined from the
sample, and sample interpretation is complicated by effluent travel
time through the sewer system, non-human pollutants, and the
fecal load (25).

Although wastewater surveillance has been piloted in
universities, nursing homes, and community settings, its use
in correctional facilities was limited. Prior to 2021, when the
WSP examined here was implemented in the Fulton County Jail
(FCJ), very few publications were available on wastewater-based
surveillance in jails, although the literature has expanded since then
(26, 27). Also, since its introduction with the onset of COVID-19,
wastewater surveillance has become an increasingly used method
for disease detection, for illnesses such as measles, Monkeypox, and
Influenza in congregate settings, including some jails and prisons
(28). Though less common, WSP can also be utilized for other
detectable substances in wastewater, such as illicit drugs, though
the number of publications is sparse (29).

Very few studies have assessed the economic resources
requirements and budget impact of WSP implementation (30,
31). Several have examined aspects of costs, including sampling
methods and comparing wastewater sampling to diagnostic testing
alone, although in practice, the two must be used together to
identify specific cases (32-34). Case studies of Nepal and Malawi
provide a thorough description of implementation costs, but
program start-up costs are omitted (35).

Correctional administrators face unique budgetary constraints
and must weigh the feasibility of new interventions against
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competing priorities (36, 37). Our group conducted a feasibility
study of a wastewater surveillance program from October 2021 to
May 2022 in the Atlanta, FC]. We found that samples from specified
outflow points were significantly correlated with confirmed cases
in the cell blocks linked to those outflow locations (38). Building
on our feasibility study, we conducted a budget impact analysis
of implementing a WSP, defined here as wastewater surveillance
combined with nasal swab PCR testing, to inform decision-making
and resource allocation in correctional health systems.

Methods
Setting

The FCJ is comprised of two residential towers with seven floors
each. Each floor houses six cellblocks. Sewer piping runs vertically,
linking seven cellblocks (one per floor) in stacks. Pipes from the two
residential towers flow into eight sewer outflow points. Cellblocks
house approximately 35 men, resulting in 245 men connected to
each outflow point.

In brief, in the feasibility FC] study, we mapped the FCJ
sewer system as no comprehensive diagram was available. We used
fluorescent dyes to track wastewater flow from the cell blocks to the
jail’s eight sewer outflow points. Once the mapping was complete,
samples were collected weekly using Moore swabs: the swabs were
suspended in the outflow points and collected the following day
for processing (39). Samples were then sent to The Center for
Global Safe WASH Laboratory of Emory University, where they
were analyzed using quantitative RT-qPCR to test for the presence
of SARS-CoV-2 (38).

A system for individual PCR diagnostic testing was established
simultaneously. Staft supervised detainee self-administered nasal
swabs in tubes imprinted with barcodes. Barcodes were scanned
into the laboratory’s online portal, pre-loaded with the facility’s
roster, where resident names were linked to a unique swab number.
Swabs were shipped overnight to Northwell Laboratory in New
York. Results were reported in the portal within 24 to 48h,
shared with the jail's medical staff, and recorded in the detainees’
medical records.

Data collection and analysis

We used an activity-based approach to estimate the cost and
budget impact on the jail of undertaking a WSP, comprised of
wastewater sampling and subsequent PCR-nasal swab testing. We
reviewed project protocols and research staff visit notes before and
during implementation and conducted interviews with jail staff
to create an inventory of program inputs, including personnel,
supplies, and equipment (40). Inputs were classified as start-up
investments or those associated with ongoing implementation (41).
Research-related activities were excluded from calculations. Input
costs were valued in 2022 dollars.

For each input, we quantified units and priced them using
market-based values or project budget information. To estimate
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labor costs, we identified hours per task and wages based on the
job classification of the staff person who completed the task. We
also used reports from other correctional facilities implementing
similar programs to supplement estimates of start-up planning time
and ongoing project coordination (42). Where multiple cost values
for inputs were present, we used the average of the two values.

We multiplied units by price to estimate start-up costs,
implementation costs, and total costs (41). We calculated the costs
for a single sampling round of eight sewer outflow points and for
confirmatory PCR nasal swab testing for a single cellblock of 35
men. We then extrapolated those values to estimate the testing
costs associated with a positive SARS-CoV-2 signal from one sewer,
which would initiate testing of 245 men. We then examined the
budget impact as a function of the number of positive outflow
points. We identified the percent of labor and PCR test costs as
a portion of total program costs. We also conducted a sensitivity
analysis to assess the cost implications of using a rapid antigen test
instead of the PCR test.

Wastewater surveillance inputs
Wastewater surveillance initial program planning

Personnel planning time, estimated at 7h per staff member,
was required at the outset to create a wastewater surveillance
program. Planning staff included a senior jail administrator, the
medical director, a correctional staff supervisor, an infection
control nurse, the program manager, and a consultant to
support planning.

Wastewater collection initial planning and training

Initiating wastewater sampling involved two key steps:
mapping the sewer system and organizing and training staff for
sample collection. Sewer maps were created by flushing fluorescent
dye down toilets and tracking dye to the eight outflow points. We
assumed the project manager spent 5 h training staff and planning
logistics; that two senior jail staff and one maintenance staff person
attended two 1-h planning meetings; and that a maintenance staff
member conducted a 1-h training session for eight jail staff in the
sewer mapping protocol.

We assumed 1h of program manager time to organize each
mapping. One person monitored each drainage point, and another,
accompanied by a security escort, placed dyes in one toilet per cell
block, six per floor, for seven floors. Mapping was supervised by the
project manager and one maintenance person. We estimated 7 h to
map each tower; each tower was mapped five times.

The program manager then developed sewer sampling
protocols and coordinated with the WASH laboratory at an
estimated 10h per sampling round. We assumed that the
maintenance staff provided a 2-h training session for the program
manager on accessing and sampling the outflow points, after which
the program manager trained eight staff.
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Wastewater testing implementation

Moore’s cotton swabs were suspended in the eight outflow
points for ~24h before recovery (39). We estimated 25 min total
for sample collection. Samples were then transported to the WASH
Laboratory. One hour of data management time was assumed
per round.

PCR diagnostic testing inputs
PCR diagnostic planning and training

PCR nasal swab testing included testing organization, staff
training for collecting self-administered tests, data entry, and
sample submission. We estimated 2h of project manager time to
prepare a training session and 2 h to conduct training sessions for
six jail staff who supervise and conduct testing. Required equipment
included one computer, a scanner, and one cart to support testing.

For each testing round, we assumed that the program manager
spent 2 h organizing testing staff, collecting cellblock rosters, setting
up testing materials, and determining test locations. A correctional
staff supervisor was estimated to spend approximately 45 min
arranging security officers to accompany staff, supported by 15 min
of administrative staff time.

PCR diagnostic testing implementation

We assumed that three staff members and two officer escorts
could collect samples from one cellblock of 35 detainees within
1 h. After collection, we estimated that test tube scanning and entry
of personal information into the online portal would take 30 s per
tube, and updating medical records based on test results would take
3 min per detainee.

Results

Start-up costs for wastewater sampling were $25,186 (Table 1),
with 99% of the total being labor-related. Program planning
constituted 49% of costs, at $12,658, and sewer mapping, 39%
at $11,473. Implementation costs for a round of wastewater
sampling, defined as testing all eight outflow points, were $4,285,
the majority of which, $4,200, were attributable to wastewater
sample processing. Taken together, the total cost for wastewater
surveillance was $29,471, with start-up costs comprising 85% of
the total.

The total cost for PCR nasal swab testing for a cellblock of 35
men was $3,146, broken down into $872 for start-up and $2,274 for
implementation (Table 2). Completing PCR testing in a cellblock
of 35 men cost $2,156, of which PCR nasal swab tests, including
processing, totaled $2,013.

We estimated base-case costs for a positive SARS-CoV-2 test
at one outflow point during a sampling round, which would
trigger PCR diagnostic testing for the seven cell blocks of 35
men connected to that outflow point, for a total of 245 tests.
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Implementation testing costs under this scenario were $15,210,
with the cost increase driven by those associated with the processing
of PCR nasal swab tests. When start-up costs of $118 are accounted
for, the total cost of follow-up PCR nasal swab testing is $16,082.

The total cost for establishing a WSP that combines wastewater
surveillance and PCR diagnostic testing for a single positive outflow
point was $42,900. This cost includes $26,098 for start-up and
$16,082 for PCR-testing implementation.

To assess the budget impact, we varied the number of outflow
points with a positive signal from zero to eight, leading to increases,
primarily in associated diagnostic testing costs (Table 3). WSP
costs ranged from 30,501 to 152,063. The rise in cost was due to
additional nasal swab testing, which ranged from $4,403 to 125,965
as the number of outflow points increased. Labor’s share of program
costs fell from 86 to 22% as PCR test processing costs rose from zero
to 74%. Eliminating sewer mapping from start-up expenses reduced
WSP costs by $11,473.

Rapid antigen tests cost $6 per test, compared to $58 per PCR
test. If the rapid antigen test were used for confirmatory testing,
total implementation costs would fall substantially. Diagnostic
testing for a 35-man cellblock decreases from $2,013 to 373. For two
positive outflow points, for example, testing costs fall from $30,420
under PCR testing to $4,942 ($353 * seven cellblocks * two towers)
with antigen testing. Total implementation costs, including $872
start-up, range from $5,060 to 19,886.

Discussion

This study presents an activity-based cost analysis of a
pilot WSP in a large urban jail. By structuring results as
budget scenarios, we provide practical information on start-up
investments, implementation costs, and the financial implications
under different testing strategies and positive test results. These
findings aim to support correctional administrators and public
health officials in evaluating the affordability and feasibility of WSP
as part of pandemic preparedness and ongoing infection control.

Costs primarily reflect the structure of the FCJ’s sewer system,
in which outflow points identify very large areas of possible
COVID-19 infection and are higher than would be observed if
outflow points were linked to smaller, specific areas of the jail.
Also, eliminating the need for sewer mapping reduced wastewater
sampling start-up costs by 54%.

Our base case assumed that all men in cell blocks linked to a
positive outflow point are PCR-tested. A sampling approach could
be employed to reduce the number and cost of follow-up diagnostic
testing. Savings could also be obtained by switching to rapid antigen
testing. However, this must be balanced against the benefit of early
detection of asymptomatic cases. It is also possible that the costs
of PCR tests may decrease in the future, potentially reducing the
savings from the antigen option.

Our estimates represent the expense of establishing a WSP
and one round of sampling the eight outflow points. They do
not include the costs associated with developing a comprehensive
response plan, such as when and how sampling and testing
should be repeated. The development of plans could facilitate their
adoption. In a study based in Wales, correctional stakeholders
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TABLE 1 Wastewater surveillance program start-up, implementation, and total costs.

10.3389/fpubh.2026.1737517

Inputs Number of hours/units? Cost per unitP ($) Total costs (S)
Wastewater surveillance start-up®

Program planning

Senior managers¢ 35 334 11,704
Consultant 5 100 500
Program manager 10 45 454
Total 12,658
Wastewater sampling planning

Program manager 16 45 727
Maintenance staff 2 21 42
Sampling staff 2 18 286
Total 1,055
Sewer mapping

Planning for mapping

Senior managers 2 334 1,338
Program manager 5 45 227
Maintenance staff 3 21 62
Officer escorts® 6 23 143
Total 1,770
Mapping implementation

Program manager 85 45 3,862
Maintenance staff 70 21 1,453
Jail sampling staff 140 18 2,503
Officer escorts 70 23 1,613
Dye Packets 8 34 272
Total 9,703
Total start-up costs 25,186
Wastewater sampling implementation

Sampling staff 4.05 18 73
Swabs 10 1.2 12
Moore’s swab sample processing 8 525 4,200
Total 4,285
Wastewater surveillance program total 29,471

*Dye packets are cost per packet; swabs are cost per swab.

bSources for unit costs are provided in Supplementary Appendix 1.
“Start-up costs are invariant to the number of sewer outflow points tested.
4Hourly wage (unit cost) is an average over all senior staff categories.
¢Total hours reflect rounding.

expressed a lack of confidence in interpreting wastewater
surveillance results and a concern over their ability to target specific
locations. These issues could be addressed in assessments of the
benefits of a WSP (42).

We stress that we provide only a cost description, not an
assessment of the value of a WSP in reducing COVID-19 cases.
Conducting a cost-effectiveness analysis would require comparing
the additional costs of WSP and the possible gains from early
detection with the costs and outcomes associated with the jail's

Frontiers in Public Health

standard operating procedures. These data were not available for
comparison. Further, a complete assessment would need to project
relative changes in morbidity and mortality from each approach.
Data for this was also unavailable; it was beyond the scope of the
study and has generally proven challenging to assess.

The numbers presented here should be viewed as estimates of
the magnitude of spending rather than precise values, as they reflect
several assumptions. The time to undertake activities was based
on reported task performance by research staff and retrospective
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TABLE 2 PCR diagnostic testing start-up, implementation, and total costs.

Input

PCR testing start-up®

Number of hours/units

10.3389/fpubh.2026.1737517

Cost per unit/hour ($)2 Total costP ($)

Training

Program manager 4 45 182
Jail staff 12 18 215
Supplies

Computer 1 250 250
Scanners 1 105 105
Cart 1 120 120
Start-up Total 872
PCR nasal swab testing implementation

Pre-testing organization?

Program manager 2 45 91
Clerical staff 0.15 21 3
Correctional supervisor 0.45 52 24
Total 118
Testing

Program manager 0.5 45 24
Testing staff 2 18 36
Officer escorts 2 23 46
Clerical staff 0.25 17.88 5
Medical records staff 1 21.75 22
PPE packet 1 10 10
Nasal swab processing 35 58 2,013
Total 2,156
Implementation total 2,274
PCR-testing total for one cellblock 3,146
One positive outflow point

Number of PCR nasal swab tests for seven 245
cellblocks

Start-up total® 872
Implementation total? 15,210
PCR testing total 16,802

2Sources for unit costs are available in Appendix 1.

Units multiplied by unit costs and total costs may vary marginally due to rounding.
“Invariant to the number of cellblocks tested.

dImplen—wntation costs: [$2,156 (cost per cellblock) *7 (cellblocks)] +118 (testing set-up).

reports from jail staff, which may have introduced bias. Research
staff may have been able to perform tasks more quickly, such as
testing per cellblock, compared to correctional staff. Time estimates
may be greater if research-related tasks were not excluded from
estimates (40). Program efficiencies may develop over time, thereby
reducing ongoing labor costs.

Other assumptions included that: no sample wastage and that
samples were accurate; that detainees were willing to continue
testing; that software for uploading nasal swab test sample
data worked; and that Internet access was consistently available.

Frontiers in Public Health

Estimates of mapping costs should be viewed with caution.
The research team repeated the exercise numerous times to
understand the flow of the sewer system, prior to obtaining facility
blueprints, after the initial study had ended. Mapping procedures
were influenced by the availability of security escorts. Further, if
sewer plans had been available at the outset, mapping may have
been unnecessary. Eliminating the need for mapping would have
reduced WSP start-up costs by 46%.

We also assumed that the jail would have staft available to
support WSP activities. During the pandemic, however, facilities
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TABLE 3 Wastewater surveillance program budget impact by number of positive outflow points.

Number of outflow points testing positive for SARS-CoV-2

(0] 2 4 6 8
Start-up?®
Wastewater sampling 25,226 25,226 25,226 25,226 25,226
PCR-testing 872 872 872 872 872
Total Start-up 26,098 26,098 26,098 26,098 26,098
Implementation
Wastewater sampling® 4,285 4,285 4,285 4,285 4,285
PCR-testing® 118 30,420 60,840 91,260 121,680
Total implementationd 4,403 34,705 65,125 95,545 125,965
Total wastewater 30,501 60,803 91,223 121,643 152,063
surveillance program costs
Personnel implementation costs as a percent of total implementation costs (%) 86 46 33 26 22
Percent of PCR-test processing (only) as a percent of total program cost (%) 0 46 62 69 74
Total Implementation costs with rapid antigen tests 4,403 9,345 14,169 19,229 24,171

Start-up costs are invariant to the number of outflow points tested.
YOne round of wastewater testing includes all eight outflow points.
“We included one testing set-up cost regardless of the number of positive outflow points.

dTotal implementation costs equal [$2,159 (cost per cellblock) * seven (cellblocks per outflow point)] + $118 (testing start-up).
¢Total implementation costs, at $6 per test, equal [$373 (cost per cellblock) * seven (cellblocks per outflow point)] + $118 (testing start-up).

faced significant operational challenges, suggesting substantial
limits on staff’s ability to redirect their efforts (43). Estimates
of management planning time, based on the literature, are
likely conservative. Four sites participating in a pilot study of a
wastewater surveillance program withdrew due to organizational
burden (44).

Ongoing vacancies among correctional staff also undermine the
assumption of staff availability. Vacancy rates in Georgia have been
estimated to average 50% and were exacerbated by the pandemic
(45, 46). The cost of securing additional staff, if needed, has not
been included in our calculations. During the pandemic, officers
also reported challenges related to ongoing policy changes within
the jail, which may influence WSP adoption (43).

To date, WSP have focused on limiting the spread of infection
among detainees by testing detainees. One factor that has yet to be
addressed is the role of correctional officers in disease transmission.
At the FC]J, correctional officers underwent voluntary testing and
were to isolate or quarantine based on test results, but testing was
not mandatory. Guards moving throughout the jails and passing in
and out of communities must be addressed as part of any infection
control plan (46, 47).

This study is among the first to provide a detailed, activity-
based accounting of the costs of implementing wastewater
surveillance for SARS-CoV-2 in a correctional setting. By
explicitly structuring results as budget scenarios, we highlight
the financial implications of adopting WSP for the FCJ, which
are highly dependent on the number of outflow points testing
positive and the use of PCR diagnostic testing. For decision-
makers, this variability underscores the importance of planning
for extreme values and examining where efficiencies could
be gained.

Frontiers in Public Health

Framing WSP adoption as a budget impact analysis offers
practical insights into decision-making around its adoption.
Correctional administrators can use this method to forecast annual
expenditures, justify funding requests, and weigh wastewater
testing against alternative outbreak-control measures. Importantly,
the financial case for WSP should also be viewed alongside
its potential to prevent costly outbreaks, hospitalizations, and
operational disruptions.

The public health
Correctional facilities remain vulnerable to infectious disease

implications here are significant.

outbreaks, and developing pandemic preparedness plans
is critical for the wellbeing of detainees and correctional
staff (24). By clarifying the
WSP,  this study provides a
budget

scaling

resource requirements of

foundation for realistic
debates about
high-risk,

marginalized populations and about its use for surveillance

planning. It can inform broader

wastewater  surveillance to  protect

of other conditions.
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