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Key Messages
•

Floatation refers to a meditative activity in which
users float in a high-density Epsom salt solution in a
dark, quiet environment.

•

Because float tanks are distinct from swimming
pools and other recreational water, questions have
been raised regarding the need for and efficacy of
various disinfection methods.

•

Although direct evidence is lacking, pathogen kill
assays and field studies from recreational water
suggest the need for caution regarding H2O2+UV as
a disinfection method.

•

Float tanks do not appear to be risky in and of
themselves; further research on floatation tanks
under normal and worst-case operating conditions
will help to inform best practices.

Background
The use of floatation tanks, or simply “floating,” is a
relaxation and meditation technique first popularized by
neuroscientist John C. Lilly in the 1970s. The practice
involves floating in a warm, shallow pool of a saturated
solution of magnesium sulphate (MgSO4, also known as
Epsom salt) that renders the body extremely buoyant.
Floatation derives, but is distinct from, earlier

experiments in sensory deprivation, which involved full1
body immersion. Modern floatation tanks, which may
also be known as float tanks, isolation tanks, or
restricted environmental stimulation therapy (REST), are
often commercialized within sports medicine and the
alternative health and wellness industry. Currently,
floating is experiencing a popular resurgence, with at
least 220 floatation tanks in 88 centres worldwide,
2
primarily within North America.
Although floating is meant to improve physical and
mental health, public health practitioners have
questioned whether improperly operated float tanks may
pose a health risk. Due to the cost of replacing the salt,
the tank solution is typically only changed a few times
per year and disinfection practice varies. Also, although
there is a long history of regulation and management for
pools and hot tubs, float tanks are currently unregulated
in most jurisdictions and guidance on management is
limited. The objective of this document is to review the
academic and grey literature regarding the potential
public health risks of float tank use (please see
Appendix A for the detailed literature search strategy).
Existing float tank guidance and regulation was also
reviewed in the companion document to this paper,
entitled Float Tanks: Review of Current Guidance and
3
Considerations for Public Health Inspectors.

Standard float tank design and use
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Part of the difficulty in inspecting float tanks is the wide
variety of designs and systems; the rapid growth of the
industry is expected to drive even further technological
change. Single-person designs include a fully enclosed
pod or tank (Figure 1), a fully enclosed float chamber
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that allows the user to stand, or a shallow basin in a
standard room. Two-person float designs include a fully
enclosed chamber allowing the users to stand, or a
shallow basin in a standard room. The units may be prefabricated or assembled from standard components. At
present, only one commercial float system has sought
4
and been granted NSF approval. The units may be hard
plumbed or manually filled and drained. In most
commercial units, the tank solution is filtered using
disposable or reusable cartridge filters, or bag-style cloth
5,6
filters that filter to 1−10 microns.

disease compared to pools and hot tubs. Due to the high
salinity and bitter taste of the solution, clients avoid
ingestion or eye contact. Water is less likely to get in the
ears as many facilities provide ear plugs, although some
users prefer a plug-free experience. Clients are typically
advised to protect small cuts with a barrier of petroleum
jelly to prevent stinging, and are unlikely to float with
open sores or wounds. Clients are also generally adults,
thus reducing hygiene and fouling issues sometimes
seen in other types of recreational water facilities
caused by children with decreased bowel and bladder
control, although it should be noted that some Canadian
float facilities do not exclude (and in some cases market
toward) children. Furthermore, total daily bather load in
a float tank is low (8−12 individuals) and constant (1−2
people at a time), such that operators do not need to
adjust disinfectant in response to changes in use.
Clients are generally naked while floating, but there is no
evidence as to whether swimwear significantly affects
bacterial load or has any impact on urinary tract
infections. Clients are asked or required to shower
before using the tank, which reduces pathogen inputs,
as well as organic contaminants that contribute to
disinfection by-product formation and decreased
disinfection efficiency. Finally, users shower after their
sessions to remove the salt, which should help to reduce
infection risk.

These aspects of float tank use decrease the likelihood
of ingestion and eye contact as routes of transmission
compared to recreational water facilities. Float tank
users do remain potentially vulnerable to skin,
genitourinary, and outer ear infections. Inhalation may
The solution in the floatation tank is maintained at a
represent another route of transmission, as some float
temperature of 34−35°C, a depth of 7–12”, and a
tank models agitate the water vigorously between
3
clients; it is unclear if this may lead to the formation of
specific gravity of 1.2−1.3 g/cm . For reasons
mentioned, the MgSO4 solution is replaced
bioaerosols if pathogens are present in the water.
approximately every three months to a year, depending
Finally, the hydrodynamics of a float tank, specifically
upon usage. Because float facilities generally seek to
the stillness of both solution and client, may also
minimize client disruption due to noise, light, or vibration, positively or negatively affect the ability of pathogens to
8
the filtration/circulation system is typically shut off while
contact, adhere to, and invade the skin. Thus, despite
a client is floating. However, specific sounds such as
mitigating circumstances, a number of questions remain
binaural beats or whale sounds and specific light
regarding disease transmission between clients in float
frequencies such as blue light are sometimes used to
facilities.
enhance the meditative experience. When not in use,
the filtration/circulation system can be run continuously
Pathogens in highly saline float tanks
to minimize the potential for microbes or biofilms to
establish themselves, and to increase the likelihood of
6
In online marketing, some float facilities state that the
contact with UV light.
high-concentration MgSO4 solution is a natural
disinfectant that creates an inhospitable (or even nonFloat tanks and human health risks
survivable) environment for pathogens. However, this
overstates the ability of the MgSO4 solution to control
There are several aspects of float tanks and their typical pathogens, as can be demonstrated through evidence
user profile that may modify the risk of communicable
directly and indirectly related to float tanks.
Figure 1. A pod- or tank-style floatation unit that is fully
enclosed, but does not allow the user to stand. This is the
most commonly encountered form in floatation facilities.
7
Obtained from Wikimedia Commons.
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Laboratory and field studies have shown that pathogenic
organisms are able to survive (but not thrive) for
relatively short- to medium-term periods in float solution.
For the purposes of this paper, we focused on pathogen
survival over a 30-minute period (data permitting), which
is roughly consistent with the time between float clients.
In the US, NSF International has performed two time-kill
assays using float water. In the first assay, a grab
sample from an operating float tank was inoculated and
incubated (without shaking) with five pathogenic
indicator microorganisms (Pseudomonas aeruginosa,
Escherichia coli bacteriophage MS2, Enterococcus
faecium, Aspergillus niger, and Candida albicans). After
one hour, P. aeruginosa showed only a small 0.61-log
reduction, whereas the remaining indicator organisms
9
showed little or no change.
In a second assay, a laboratory-prepared MgSO4
solution was inoculated and incubated (with shaking to
simulate tank circulation) with P. aeruginosa and E.
faecium. P. aeruginosa was again the most sensitive
organism, showing a 2-log reduction in one hour,
10
whereas E. faecium showed only a 0.01-log reduction.
Both assays showed larger reductions over the longerterm; after 24 hours, P. aeruginosa showed a > 5-log
reduction with shaking and a 2.6-log reduction without,
9,10
but the more resistant organisms showed no change.
Finally, float solution (salt only) was far less effective in
eliminating or reducing microbes than the same solution
containing 1 ppm bromine, which was assessed using a
mixture of pathogenic and non-pathogenic microbes
sampled directly from human skin (staphylococci,
Micrococcus spp., total diptheroids, Bacillus spp.,
Moraxella osloensis, Rhodotorula rubra, and Penicillium
11
spp.).
These assays demonstrate that although highly saline
float solution does prevent exponential growth of
c
pathogens, it is insufficient to achieve a 3-log reduction
over an interval consistent with one client and the next.
For further information, Public Health Ontario has
recently published an evidence brief that examines
additional literature on microbial risk and human
12
pathogen survival in floatation tanks.
In the field, Ontario public health inspectors detected P.
aeruginosa (>100 CFU/100 mL), as well as presumptive
staphylococci, in an operating float tank, which was
attributed to improperly executed ozone (O3) and
13
hydrogen peroxide (H2O2) disinfection. In Australia, a
survey of 17 float tanks in nine facilities also identified
c

In recreational water, the common standard for disinfection efficacy is
a 3-log or 99.9% reduction in the number of viable pathogens over the
course of treatment.

issues with P. aeruginosa, presumptive staphylococci,
and high heterotrophic colony counts due to insufficient
5
disinfection. These reports, although not deriving from
the peer-reviewed literature, show that microbes have
been found in highly saline float solution in actual
facilities with sub-optimal management. The period over
which these organisms had existed in the float solution
and their population dynamics are unknown.
The presence of pathogens in poorly managed float
tanks and the ability of these pathogens to survive over
the short-term highlights the need for effective
management, including client advice, general cleaning,
and disinfection. This review did not find documentation
of outbreaks or illness linked to float tanks. However, the
potential for unrecognized or unreported disease
remains. P. aeruginosa has been of particular interest
because of its preference for warm-water environments
and its well-characterized connection to conditions such
14
as folliculitis and otitis externa. However, P.
aeruginosa is one of the more sensitive organisms of
those analyzed to date. Additional studies are required
to better understand the risk due to pathogens that were
found to be more resistant to float solution (i.e., fungi,
yeasts, and viruses). Other starting-point considerations
may include pathogens known to exist in recreational
15-17
water,
especially those known to infect the skin (e.g.,
Mycobacteria marinum), and those adapted to saline
environments (e.g., Vibrio spp., Staphylococcus
18
aureus).

Disinfection methods for float tanks
Very little direct evidence on disinfection efficacy in float
tanks is available. Due to the lack of direct evidence
(i.e., float tank studies), the literature on recreational and
other water was used to compare disinfection practices
most commonly found in float tanks. These include the
use of: 1) a halogen (chlorine or bromine), typically with
ultraviolet (UV) light and/or ozone (O3), 2) O3 with UV or
H2O2, or 3) H2O2 with UV. Although specific evidence for
float tanks is lacking, the potential advantages or
disadvantages of these strategies for float tanks are
discussed.
Some jurisdictions have required float tanks to use a
halogen disinfectant, and in many facilities a halogen
has been combined with UV irradiation and/or O3. As in
drinking water treatment, using a multi-barrier approach
lessens the probability of a disinfection failure. For
example, in float systems that use halogen disinfection
with UV, the use of a residual disinfectant may help to
control free-living and biofilm-associated microbes in the
tank and circulation/filtration system, while the use of UV
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may help to reduce halogen-resistant organisms such as
19,20
Cryptosporidium and Giardia.
Combining chlorine
with an advanced oxidation process, such as UV or O3,
may also help to reduce halogen-related disinfection by21-23
products (DBPs)
either by destroying DBPs
themselves or the organic contaminants that lead to
their formation, and at the same time (theoretically)
d
reducing halogen requirements. However, the efficacy
and reliability of these advanced oxidation processes
are the subject of ongoing research, and currently there
is no evidence using these combined systems in float
tanks.
In one of the few available float tank studies,
researchers examined the effect of float tank solution
(48% w/v MgSO4 with or without 1 ppm bromine) on the
11
survival of human skin microflora. It was found that
bathing in float solution with 1 ppm bromine elicited no
change in microbiota sampled directly from the axilla,
ankle, or forearm. However, when the same microflora
were suspended in solution, float solution with 1 ppm
bromine or 1 ppm bromine in pure water were equally
effective in immediately killing all organisms isolated,
with the exception of the highly resistant Bacillus
endospores, and a Penicillium species. In contrast, float
solution without bromine (salt only) required 1 to 48
hours to kill all organisms present, with the exception of
the Bacillus endospore, which again remained. These
data point to the relative speed of bromine disinfection
for some species compared to the salt solution, and
suggest that although bromine in the float solution does
not kill microbiota on skin, it should eliminate most
organisms that are shed into the solution. This should
theoretically reduce the risk of disease transmission,
although it should be noted that this study is most
representative of normal use and not a worst-case
scenario (i.e., sick users or a fecal incident) involving
pathogenic organisms. The inability to kill microbiota on
skin was attributed to the microstructure of the skin
surface, which in other work examining Pseudomonas
infectivity has been shown to protect microbes even
8
from vigorous towelling.
Float tanks that combine O3 with UV or H2O2 are also
available. The concern with these systems is that
although O3 is a powerful oxidizer, it is also a respiratory
irritant. In public pools that use O3, the pool water is
withdrawn, treated, and then de-gassed before returning
to the pool, which prevents or limits public exposure to
residual O3. However, because the returning water
should have little or no remnant O3, there is no residual
disinfectant in the bulk water, which precludes O3 from
23
being used as a primary disinfectant in pools. In
d

DBP-related health hazards are discussed in Respiratory hazards.

contrast, in a float tank setting, ozonated water can be
cycled through the empty tank during the
filtration/circulation phase without risk of human
exposure (provided adequate ventilation is in place to
clear the room or the chamber before the client enters).
Interestingly, the half-life of O3 is approximately eight
24
minutes in water at 35°C, which is long enough to
allow it to circulate through and disinfect the entire float
system, but short enough that the gas can dissipate
given a reasonable interval between clients.
Some data exist regarding the use of O3 in float tanks.
Currently, the only NSF-certified float tank uses O3 with
UV, which achieved a >5-log reduction in E. faecium and
25
P. aeruginosa in 7.5 minutes during initial testing. The
amount of O3 in solution did not exceed 0.01 ppm
(maximum permitted = 0.1 ppm) during the
25
filtration/circulation cycle. After a 3000-hour life test,
the period required for the minimum 3-log reduction
increased to 20 minutes, which highlights the
importance of understanding system wear and
26
maintenance. Furthermore, in the previously
13
mentioned case of a problematic float tank in Ontario,
initiating O3+H2O2 disinfection according to the
manufacturer’s recommendations resolved all
bacteriological issues, and follow-up testing has shown
27
that the tank remains problem-free after several years.
Additional data is required to understand whether this
strategy is effective in different tank designs and for a
range of pathogens. For example, although O3 (2.5 mg
-1
-1
L ) + H2O2 (1.5 mg L ) showed a 5−6-log reduction
against indicator viruses and E. coli after 10 minutes
(and dissipated quickly from solution), the combination
appeared to be much less effective against highly
resistant Bacillus subtilis spores, with a 1.4-log
28
reduction.
There is a strong desire within the float industry to allow
the use of H2O2, with or without UV. This appears to be
related to air quality aesthetics (i.e., avoiding “chlorine
smell”) as well as the recent swelling of public concern
29
over halogen-related DBPs, which are discussed in
greater detail in Respiratory hazards. The US industrybased Float Tank Association has developed a Float
Tank Standard that recommends using H2O2 (with or
without UV) at a level of 20−100 ppm
30
(~0.002−0.010%). However, without a catalyst to
stimulate the production of hydroxyl free radicals (•OH),
H2O2 is at best a moderate oxidizer of organic matter
and does not have a long-lasting residual. It is not
considered an acceptable disinfectant for recreational
23
water under the Model Aquatic Health Code (MAHC).
In Canada, devices and products used to sanitize
swimming pools and spas are regulated under the Pest
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Control Products Act, and must be reviewed and
registered prior to sale, distribution, or use. Currently,
H2O2 (with or without UV) is not approved for this use.
Because of this apparent conflict, and the fact that
guidance documents like the MAHC often cannot
publish the detailed evidence for certain
recommendations, public health inspectors may find it
useful to have on hand some of the following primary
evidence examining H2O2 with or without UV.
The literature on H2O2 and water disinfection includes
laboratory pathogen-kill assays, as well as field studies
in functioning pools, spas, and hydrotherapy facilities.
Laboratory studies using cell suspension assays have
found that H2O2 concentrations in the range of those
used in float tanks (20−100 ppm, or ~0.002-0.010%)

achieve little to no reduction in viable pathogens over a
timeframe consistent with the interval between float
clients (Table 1). In fact, much higher doses of H2O2 (up
to 30,000 ppm) remain ineffective against organisms
such as Cryptosporidium parvum and Enterococcus
faecalis. In another study looking at artificial pool water
dosed with organic matter (0.3 or 1.5 mg/L), sodium
hypochlorite (1 ppm free chlorine) achieved a 3- or 4-log
reduction for all pathogens studied (P. aeruginosa, E.
coli, Staphylococcus aureus, Legionella pneumophila,
and Candida albicans) in 30 minutes. In contrast, 150
ppm H2O2 with or without supplementary silver ions
under a low organic load (0.3 mg/L) achieved log
reductions in the range of 0 to 0.63 in 30 minutes. For
comparison, log inactivations in response to chlorine can
31
be viewed on the US CDC website.

Table 1. Laboratory assays examining the efficacy of hydrogen peroxide against pathogens commonly found in recreational
water. Short test durations (10−30 minutes) are presented here, as they best represent the interval between float tank clients.

Organism

Concentration
H2O2 (ppm)

Medium

32

Test Duration
(min)

0

30

Candida albicans

Artificial pool water

Cryptosporidium parvum

Distilled water

33

30,000

2.0

20

Cryptosporidium parvum

Distilled water

33

60,000

>3

20

Enterococcus faecium*

Sterile tap water

30,000

0.9

10

Enterococcus faecalis

Peptone water

150

0.11

10

Escherichia coli

Artificial pool water

32

150

0.13

30

Legionella pneumophila

Artificial pool water

32

150

0.41

30

Legionella pneumophila

Buffer

1,000

<3

30

MS2 coliphage

Peptone water

150

0.06

10

Pseudomonas aeruginosa

Artificial pool water

32

150

0.16

30

Staphylococcus aureus

Artificial pool water

32

150

0.33

30

34

35

36
35

150

Log reduction

*A vancomycin-resistant strain of E. faecium was used in this experiment.

Combining H2O2 with UV is often posed as a way to
boost disinfection efficacy, due to the fact that the
photolysis of H2O2 produces two strongly oxidizing
37
•
OH radicals. Indeed, H2O2+UV is much more
effective than H2O2 alone and can achieve a 3-log
reduction for E. coli even at low H2O2 concentrations
38,39
(<20 ppm).
However, several issues remain.

Firstly, in batch experiments, the entire volume of
water required UV exposure for relatively long
38,39
contact times,
which is not feasible in a flowthrough float tank system. Second, H2O2+UV remains
ineffective against organisms such as E. faecalis and
the MS2 coliphage, even at high H2O2 concentrations
35
(150 ppm). Finally and most importantly, the
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powerful oxidizer in this system, the hydroxyl free
radical, is extremely short-lived and exists in solution
40
for less than a microsecond. Thus, although the
water within the UV cell where the radical is
40
continuously generated may be very well sanitized,
the tank and plumbing are exposed to predominantly
H2O2 alone .
The lack of an effective oxidizer in the tank system
has implications for water quality, as insufficient
oxidation may lead to urea or other organic matter
build-up over time. A simulated bather experiment
found that although H2O2+UV was effective in
reducing amino acids (and to a lesser extent
creatinine), urea showed very little oxidation after 107
40
hours of operation. H2O2 has been used to control
biofilm in some water systems, but is effective only at
41,42
concentrations >500 ppm.
Finally, without an
effective residual disinfectant, there may be
inadequate protection against more UV-resistant
43
organisms, such as viruses. In Australia, seven
members of a junior football club contracted hepatitis
A virus (HAV) after submerging themselves and
44
spitting water in an H2O2+UV outdoor spa. Oral
contact was critical in this case and bather load was
very different from a float tank. This example is
provided to illustrate the vulnerability of H2O2+UV
systems, and should not be taken as evidence that
float tanks could transmit HAV.
Finally, although UV is a well-known, proven
technology in drinking and recreational water
treatment, it has important limitations. UV disinfection
efficacy is dependent upon the system being able to
2
deliver a sufficient UV dose or “fluence” (mJ/cm ),
which is a function of the lamp intensity and exposure
time (related to flow rate) in the UV cell. In the
literature, the fluence required to achieve a 3-log
reduction varies widely amongst pathogens, and is
2
43
>20 mJ/cm for the majority of viruses tested.
Disinfection efficacy is also impacted by water quality
changes that affect the ability of the UV radiation to
penetrate the water (i.e., transmittance), as well as
lamp aging and fouling of the quartz sleeve. Salinity
also plays a role. The contact time required to
achieve a 3-log reduction for E. coli using an
H2O2+UV system is greatly increased in artificial
seawater (~210 minutes) compared to pure water
39
(~120 minutes). If the UV lamp used in a float tank
is insufficiently powerful or should fail to deliver an
adequate UV fluence for any other reason, the lack of
an effective “back-up” sanitizer means that an
H2O2+UV system might have very limited ability to
disinfect between one client and the next.

To illustrate this, one of the few available float tank
studies showed that UV alone, at a fluence of 20
2
mJ/cm , reduced coliform counts by 88% in a
functioning float tank that had been dosed with
coliform bacteria, falling short of a log-3 (99.9%)
45
reduction. The study did not examine a viral
indicator. In contrast, under normal use conditions
(i.e., daily use by healthy individuals over an
extended period), UV treatment was as effective as
UV with bromine in controlling total and fecal
coliforms. However, the extremely limited
methodological detail in this paper makes it difficult to
assess the validity of these results.
Field studies also provide some insight into the
efficacy of H2O2+UV systems compared to other
46
methods. Glazer et al. sampled water and air from
18 hot tubs and warm-water therapy pools managed
with halogen disinfection, H2O2+UV, or O3+UV.
Halogen-disinfected facilities showed significantly
lower median numbers of non-tuberculous
mycobacteria (NTM) in both the water and the air
above the water, compared to non-halogen47
disinfected facilities. Schafer et al. detected NTM in
the air and water (and associated change rooms) of
three H2O2+UV whirlpools in a large aquatics facility
in the US, whereas chlorinated (but also lower
temperature) pools in the same facility tested
negative. These results suggest that halogen
disinfection provides greater protection than
alternative non-residual strategies in pools, although
it is of course recognized that halogenated pools also
experience disinfection failures that can lead to
outbreaks. These studies also highlight the potential
role for bioaerosols as a route for transmission. In the
US, an outbreak of Mycobacterium avium-related
hypersensitivity pneumonitis was documented among
employees exposed to aerosols while working in a
warm-water hydrotherapy facility maintained with a
48
state-of-the-art UV+H202 (100 ppm) system.
Although it is important to note that the efficacy of
H2O2 (with or without UV) has not been examined in a
float tank, the data above indicate the need for further
consideration. Based on these data, consumer
protection issues may arise if operators claim to use
H2O2 as a disinfectant, as the term “disinfectant” can
give the consumer a reasonable expectation of highefficacy pathogen-killing power. However, further
studies are required in which float tanks are tested
under normal operating conditions while additional
sanitation measures (high-salinity, filtration, UV,
ozone, etc.) are also in effect. Other suggestions for
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further study are presented in Knowledge Gaps and
Concluding Remarks.

Risk of accidental death and injury
There are several physical hazards that should be
considered when inspecting float tanks. The first is
the risk of falls due to the extremely slippery
nature of the float tank solution, which can be
addressed through appropriate design considerations
and instructions on safely entering and exiting the
tank. There is also a potential suction or
entrapment hazard, as in other recreational water
49
settings, but this risk is minimized in float tanks as
the recirculation system is turned off during use. An
electrocution hazard may exist if the float tank is
not properly grounded; in 2008, the US Consumer
Product Safety Commission recalled a line of float
50
tanks for this reason. In general, highly saline water
in contact with electrical equipment poses a fire
hazard due to the ability of the solution to damage
51
materials through infiltration and crystal swelling
and the conductive nature of the solution. Float tank
equipment should be kept clean and electrical
components or wiring should not come into contact
with the salt solution.
Drug use has also led to accidental death in float
tanks. John C. Lilly, who popularized floating in the
1980s, often used psychoactive drugs in conjunction
52
with floating to explore dissociative states. Interest
in combining floatation with drug use remains readily
apparent in online fora and in the work of high-profile
53
float tank enthusiasts. For these or other reasons,
some users who come to commercial facilities may
use substances to enhance the floating experience.
This review found two accidental deaths related to
float tanks and substance abuse. In the first, a
healthy 30-year-old man took ketamine before his
54
session in a commercial float facility and drowned.
In the second case, a healthy 50-year-old woman
died due to environmental hyperthermia complicated
by drug and alcohol use while using a private float
55
tank.
Death or injury may also occur during an emergency
situation if clients cannot be alerted. In England, an
elderly float client caught in a building fire was unable
to hear the manager’s shouts to evacuate, and did
not attempt to escape until smoke began infiltrating
her tank. The client was rescued and treated for
smoke inhalation; the facility was closed and the
56
proprietor received a large fine. From the inquiry
into this event, it appears that there was no other

mechanism in place to warn of an emergency. These
cases, although extremely rare, demonstrate the
ways in which accidental death or injury may occur in
float facilities.

Respiratory hazards
A number of concerns have been raised regarding air
quality within enclosed float tanks. These include the
potential for mould or other bioaerosols, exposure to
remnant O3, and exposure to disinfection by-products
(DBPs) in halogen-disinfected systems. Our literature
review returned no information on any of these
concerns within operating float tanks; here, we
describe the primary concerns and how research
might address knowledge gaps.
The high-humidity environment within a float tank
may favour mould growth on the tank walls. The
interior of the tank above the water line can be
manually cleaned on a regular basis; however, not all
hard-surface disinfectants are appropriate for this
e
task. There is no information regarding the growth of
biofilms in other parts of the tank. Bioaerosols are
an interesting consideration for float tanks, as the
increased salinity, increased temperature, high
humidity, and the enclosed pod are factors known to
affect bioaerosol formation and exposure
59,60
duration.
However, float tanks vary in the degree
to which the float solution is agitated during the
filtration/circulation cycle; it is unclear whether
agitation in any given model is sufficient to eject
bioaerosols, and if so, how long they persist. Air
sampling during the filtration/circulation phase and at
several time points thereafter would be necessary to
characterize the effect of this warm, highly saline
solution on aerosol formation and the potential for
transmission.
Regarding O3, concerns have been raised about
adverse respiratory effects due to incomplete offgassing and accumulation within enclosed tanks. The
lowest observed adverse effects level (LOAEL) for a
short-term O3 exposure (four hours) is 0.120 ppm in
61
air, and is associated with decreased lung function.
In the US, the only float system that is currently NSFcertified underwent extensive testing for residual O3.
The maximum O3 concentration in the test water was
25
0.01 ppm. Maximum O3 in air would be expected to
be yet lower, due to continual ventilation of the float
e

Please see the NCCEH webpage for additional information on
hard-surface disinfectants and sanitizers, as well as information on
the efficacy of alternative antimicrobial agents.57,58
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chamber while off-gassing. However, the potential for
O3 accumulation will vary according to a number of
design considerations, including the ozone generator
used, flow rate, additional treatment, and tank
ventilation, and as such other tanks may not perform
to the same standard.
DBP concerns derive from potential accumulation of
these compounds in enclosed tanks, which may be
exacerbated by the user breathing the air closest to
the solution surface. Currently, there is no scientific
literature exploring the formation of DBPs or related
health risk in float tanks. In other literature, DBPs in
chlorinated drinking water have been somewhat
consistently (but not causally) associated with
62
bladder cancer, and DBPs in chlorinated pools have
been linked to respiratory impacts in workers or elite
63,64
swimmers with long-term exposure.
The duration
and degree of exposure to DBPs is key and will
depend on a number of factors, including: 1) the
amount of time spent inside the tank, 2) the rate of
ventilation, 3) the ability of the operator to maintain
optimal halogen and low dissolved organic matter
levels in the tank, and 4) the use of additional
treatments such as O3 or UV that destroy organic
matter (including DBPs) through oxidation and
22,37
photolysis.
Air and water sampling for DBPs after successive
floats and with different treatment systems may help
to better understand DBP formation in halogenated
float tanks. However, even with data in hand,
assessing the overall health risk due to DBP
exposure in float tanks is extremely challenging given
the myriad ways in which humans are exposed to
these compounds, including ingestion, inhalation, and
dermal contact with chlorinated tap water, as well as
65
internal generation. Thus, although float clients may
indeed be exposed to DBPs within a tank
environment, it is unclear whether that exposure is
significant compared to DBP exposure in daily life
and how that might differ among individuals and over
time.
Overall, respiratory risks from float tanks cannot be
evaluated given the lack of air quality data under
normal operating conditions. However, health and
aesthetic concerns may be ameliorated through the
installation and proper maintenance of the facility’s
HVAC system and improving tank ventilation.

Knowledge Gaps and
Concluding Remarks
Float tanks do not appear to be “risky” in and of
themselves; however, a poorly operated float tank, as
with a poorly operated pool or personal service
establishment, has the potential to negatively impact
health. This document is not a call to regulation, but
rather a knowledge tool to help EHOs in their
inspection and review process and to assist decisionmakers in policy development.
The development of new standards and guidelines,
3
as discussed in our companion paper, are important
processes in the ongoing dialogue on the safe use of
floatation tanks. However, the novelty of this practice
means that significant knowledge gaps remain. This
review did not find evidence of float tank-related
outbreaks, but did find evidence of pathogen risk in
float solution, poor air/water quality in similar
recreational water settings under certain disinfection
methods, and a rare but previously unrecognized risk
of accidental death. Indirect evidence from laboratory
and the recreational water literature highlights the
need for further study as to whether H2O2+UV can
sanitize effectively under the conditions currently
30
recommended by the float industry. Float tank
design may also be a consideration, as the wide
variety of designs available from the float industry
means that results from one system may not be
generalizable to others.
Direct evidence or float tank studies are necessary to
resolve these knowledge gaps and to inform best
practice for float tank design, operation, and
inspection. Float tanks should be assessed
holistically, with all components functioning normally,
including cleaning, filtration, ventilation, and
disinfection. Future float tank studies should analyze
pathogen counts, tank air (bioaerosols, O3, and
DBPs), and biofilm growth in normally operating
tanks under different disinfection methods. These
parameters should be examined both over time (e.g.,
after zero floats, 100 floats, 1000 floats, etc.) and
before and after being dosed with pathogenic species
under controlled conditions over an appropriate
interval (e.g., 15-30 minutes). Studies that use
pathogen dosing or inoculation are key to
understanding disinfection efficacy under worst-case
conditions (e.g., an unreported, undetected fecal
incident), and attempts should be made to include
more- and less-resistant organisms. Due to the
nature of the procedures required, collaboration
between public health agencies, researchers,
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industry, and standard developers will be required to
obtain robust data. With this detailed information on
float tanks, public health inspectors and regulators

will be better positioned to assess public health risks
and prioritize protective measures associated with
this novel activity.
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Appendix A – Methods
This review was conducted in response to queries from public health practitioners seeking scientific evidence
regarding: 1) the potential for pathogens to survive or thrive in a high-salinity environment; 2) the use of hydrogen
peroxide (H2O2) with or without ultraviolet (UV) light as a means to control microbial growth in float tanks; 3)
potential issues with water quality testing equipment in a high-salinity environment; and 4) the potential for air
quality issues due to disinfection by-products or other agents. The information reviewed here includes peerreviewed academic studies, as well as gray literature from reputable agencies and solicitation of expert opinions
from a variety of public health professionals. EBSCO, Web of Science, and Google Scholar were used to execute
the following search queries, which were designed to capture the broader context of the queries received from
practitioners:
Table 2. Objectives and queries developed as part of the literature search protocol.
Objective

Search Query

Health risks due to float tanks

("float tank" OR "flotation tank" OR “floatation” OR "isolation
tank" OR "float room" OR "sensory deprivation tank) AND
("health risk" OR "death" OR "pathogens")

Survival of human pathogens in a
high-salinity environment

(“water”) AND (“pathogens”) AND (“halotoleran*” OR “halophilic”
OR “high-salt” OR “high salinity” OR “salt stress”)

Efficacy of various disinfection
strategies in water treatment

(“water disinfection” OR “water treatment”) AND (“pathogens” OR
“viruses” OR “bacteria” OR “protozoa”) AND (“hydrogen
peroxide” OR “ultraviolet” OR “halogen” OR “ozone”)

Pathogens in recreational water and
their relationship to various
disinfection strategies

(“pool” OR “hot tub” OR “spa”) AND (“pathogens” OR “viruses”
OR “bacteria” OR “protozoa”) AND (“hydrogen peroxide” OR
“ultraviolet” OR “halogen” OR “ozone”)

Illness or outbreaks in recreational
water and their relationship to
various disinfection strategies

(“pool” OR “hot tub” OR “spa”) AND (“pathog*” OR “outbreak” OR
“illness”) AND (“hydrogen peroxide” OR “ultraviolet” OR
“halogen” OR “ozone”)

Air quality concerns related to
recreational water settings

(“pool” OR “hot tub” OR “spa”) AND (“air quality” OR “indoor air”)
AND (“disinfection by-products” OR “bioaerosol” OR “ozone” OR
“mould” OR “mold”)

These searches returned numerous hits, which were subjected to title/abstract review. Only documents in English
were reviewed. Searches were not time-bounded and were repeated prior to publication. For disinfection research,
studies related to relatively clean water were reviewed (e.g., recreational water, drinking water, and food processing
water), whereas “dirty water” studies were excluded (e.g., sewage, ballast, and other effluents). Further targeted
searches were performed for each objective as needed. In addition to database searches, documents relevant to
the topic were solicited from public health and industry experts, and drawn from the citations of the documents
reviewed. Google was also used to review the websites of more than 30 float centres across Canada to understand
how and to whom floatation is marketed; however, individual facilities will not be named in this document.
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