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PREFACE

The spa and hot tub industry is currently expanding into States which do not
have adequate regulations to control the health and safety features of these
facilities. Epidemiologic evidence has shown that spas and hot tubs can be of sig-
nificant public health concern if they are not properly designed, operated and
maintained.

This publication has been prepared to assist State and local health agencies de-
velop practical spa and hot tub safety and health regulations. These guidelines,
along with the appropriate inspection and enforcement procedures, should
serve as the foundation for the establishment of practical regulatory programs.
Modifications to the technical content of the guidelines may be necessary to
meet the particular needs of a State or local agency.

Readers are directed to the American National Standards Institute’s (ANSI)
standard for making buildings and facilities accessible to, and usable by, the
physically handicapped. The reference standard is A117.1-1976 (1971) by the
ANSI, 1430 Broadway, New York, New York 10018.

The preparation of this publication would not have been possible without the
valuable advice provided by numerous individuals within many organizations.
Special thanks are due to the National Spa and Pool Institute for preparing the
initial draft of this document and for its liaison efforts with members of the spa
and hot tub industry. Appreciation is extended to the following organizations
for their review comments in the preparation of the first printing:

Swimming Pool Consensus Review Panel, American Public Health Associa-
tion; Preventable Disease Division, Department of Health Services, Stale
of Connecticut; Division of Personal Environmental Health Services,
Department of Health, State of Ohio; Division of Communicable and Vene-
real Disease, Departmenl of Health, The Commonwealth of Massachusetts;
Division of Water Supply, Bureau of Environmental and Occupational
Health, Department of Public Health, State of Michigan; and the Sanitary
Engineering Section, Department of Health Services, State of California.

Appreciation is extended to members of the following organizations for
providing review comments for this first revision:

National Spa and Pool Institute; National Sanitation Foundation; Joint
Committee on Swimming Pools and Bathing Places, American Public
Health Association; National Swimming Pool Foundation; Fairchild Engi-
neering Corporation; Hydrotech Chemical Corporation; Olin Research
Center; Baltimore County Heaith Department, Maryland; Fulton County
Health Department, Georgia; Cily of Milwaukee Health Department, Wis-
consin; Illinois State Department of Public Health; Summit County General
Health District, Ohio; Collegiate Athletics and Intramural Sports, Clemson
University; Department of Epidemiology and Public Health, Yale Universi-
ty; and the Hospital Infections Program, Center for Infectious Diseases,
Centers for Disease Control.
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1.0 INTRODUCTION

1.1 Objective

This documenlt provides health and safety officials at the
Stale and local levels preliminary guidelines for the evaluation
and approval of the design, construction and operalion of spas
and hol tubs, Tt describes monitoring lechniques and other
procedures for ensuring safe operation,

These guidelines are meant to provide a basic view of Lhese
facilities from a heaith and safety standpoint. They are nat
meani Lo be used as a {inal standard for determining whether a
public spa or hol tub is Lo be approved for construclion or con-
tinved operalion. These guidelines exclude [acililies used or
under the direct supervision and control of licensed medical
personnel.

Because of the infinite variations in the instaliation and
operational conditions of public spas and hot tubs, health and
safely officials musl look beyond these guidelines 1o uncover
any special problems which may be unique to Lhe parlicular
facilily being evaluated.

1.2 General Description — Public Spas and Het Tubs

Spas and hot tubs are pools designed for recreational and
therapeutic use and for physiological and psychological relaxa-
tion, These pools are nol drained, cleaned and refilled after cach
use and may include, but are nol limiled Lo these Lypes: hydrojet
circulation, hot waler, cold water, mineral baths, air induction
systems or some combination of Lhese.

Spas and hol lubs are shallow in depth and not meant for
swimming or diving.

However, these [acilities, like swimming pools, are closed
cycle waler systems and may be designed with complete water
circulation, filtration, heating and, in some cases, disinfectant
and overflow syslems integraled with the water circulation
system. In mosl cases, both spas and hot tubs equipped with
heaiers have atlomatic waler lemperalure conirois.

A public spa or hol tub, depending on iis size, location and
supporl equipment capacily, c¢an accommodale from one Lo
many bathers.

1.3 Health and Safety Problems Related to Public Spas and
Hot Tubs

The primary health and safely problems experienced wilh
public spas and hol tubs can be placed in (hree distinct
categories:

® Druys, alcohol and temperature
® Sanilalion
® Injuries

1.3.1 Drugs, Alcohel and Temperature

Mosi falalities reported in the use ol public spas and hol tubs
have been attribuled o the combination of high waler temperu-
ture and the use of alcohol or drugs by Lhe viclims,

The deaths have inevilably resulled from drowning after the
viclim has falien asleep in the hot tub or spa. These individuals
were either alone or in the company of another person who had
been drinking or had taken medication and was similarly
affecied.
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The high temperatures of the spas or kol (ubs in combination
with even a moderate level of alcohol in the blood stream (end
lo accelerate drowsiness.

Consequently, careful monitoring of water temperalures and
close supervision of patrons by the hot lub or spa operator as
well as a strict prohibilion against alcohol and drugs are funda-
mental for safety,

1.3.2 Sanitation

Because of the inherenl design and purpose of public hot
lubs and spas, which fealure high waler lurnover rates, high
lemperatures, and water agilation with a high bather load, safe
disinfectant residuals and pH levels are quickly depleted during
periods of use. If water conditions and quality are not properly
mainlained, serious heallh hazards could result,

Periodic checks (hourly 1esling or use of continuous reading
devices) for safe disinfecltanl residuals during operation is
mandatory for continued safety. Logs should be kept by Lhe
operator and vigilant independent checks should be made by
local health authorities.

1.3.3 Injuries

[njuries can occur when drain graies are broken or missing.
For example, children playing around broken or missing grates
may be drawn 1o the drain oullet and be unable Lo free them-
selves, or a person’s long hair may become entangled in raised
drain openings or suction jeis. Therefore, broken or missing
drain covers should be replaced immediately, children should
be supervised and warned aboul playing around grates or other
drain covers; and persons with long hair should wear it lightly
pinned up or at least not allow it to flow logsely where drain
covers are raised.

Safe exit from and enlry lo public spas and hot Lubs are also
areas of concern. Slips, trips and falls on wet interior and deck
surfaces couid resull in injury. Consequently, proper deck mate-
rials, good drainage, handholds, and the safe design of exlerior
and interior steps and ladders 1o avoid slips and entrapment are
imporlant adjuncls to safety in any public spa and hot tub facility.

2.0 DESIGN AND CONSTRUCTION CRITERIA

2.1 Materials of Manufacture

General, The materials of components and accessories used
in and around spas and hot tubs should be harmless 10 humans
and compalible wilh the environment in which they are in-
slalled, These malerials should fulfill the design. instaliation,
and use requirements of the particular spa or hot web for which
they are intended, Spas and hot Lubs may be constructed indoers
or ouldoors.

Effects of Environment. The materials for components and
accessories Lo be used in and around spas and hoi tubs should he
such thal the operational strenglh of the entire assembly will not
be adversely affected by exposurce lo rain, snow. ice, suniight,
local normal temperaiure extremes, local normal wind varia-
lions, expected local air poliution products and the mechanical .
clectrical and chemical environment. “Local normal tempera-
ture extremes” and “lecal normal wind variations™ are defined
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as the average annual recorded limits of these measures for Lthe
past ten years at any inslallation point in the U5, A. where such
slatistical information exisis in *Stalistical Abstract of the
United States,” U.S. Department of Commerce, Bureau of the
Census, Seclion 6, Geography and Environment.

Materials Selection. All materials for components and ac-
cessories (o be used in and around spas and hot tubs should be
non-ltoxic and all parts with external surfaces and edges 1hat
may come in contact with the user should be assembled, ar-
ranged and/or finished (deburred, polished, etc.) so thal they
wili nol constitule a culting, pinching, punctluring, or abrasion
hazard under expected or casual coalact. '

Toxicity and Chemical Compatibility, The selection of
malerials for components and accessories 1o be used in and
around spas and hot tubs should be such that the assembled and
installed product will nol be toxic to humans or harmful to the
environment, and will be chemically compatible with the mate-
rials and environment contacted under intended use.

Design Strength. The strength of the assembled and installed
components and accessories 10 be used in and around spas and
hot tubs should be such thal no structural failure of any part
shall cause Lhe failure of any other componeni parl.

1.2 Structural Design

Constraction. The structural design and malerials used in
spas and hot tubs should be in accordance wilh local building
codes and with generally accepted good struclural engineering
practice. They should provide a sound, durable structure which
will safely sustain the weights and pressures {(dead load, live
loads, liquid, hydrostatic and earth pressures) involved in each
case. The spas and hot tubs should be walertight and surfaces
should be inert, non-loxic, smooth and easity cleaned. Except
for wooden tubs, where approved, spas and hol lubs should
have light-colored interiors.

Roofs or canopies over spas or hot tubs should be construct-
ed so Lthat moisture or condensation from the roof or canopy
will not drain into the spa or hot tub.

2.3 Dimensional Design

The maximum operational water depth should be 4'0” (1.2
m) measured from the waterline. Exceptions may be made for
spas or hol tubs designed for a special purpose such as instruc-
lien, trealment or therapy.

The maximum depth of any seal or silting bench should be
2'0" {61 ¢cm) measured from the waterline.

A minimum height between the top of the spa/hot lub rim
and the ceiling should be established. One State health agency
requires a height of 74",

Spas and hot lubs should be provided wilh suilable handholds
around their perimeter in areas where water depth exceeds 3'6”
(1.1 m}. Handholds should be no farther than 4'0” (1.2 m) aparl
and may consist of any one or a combination of the following:

a. Coping, ledges, tub lips, radiused flanges, or decks along
the immediate top edge should provide a suilable slip-
resistant handhold located not over 12" (30 cm) above
the waterline.

b. Ladders, sleps, or seat ledges.
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¢. A rope or railing fastened to the wall not over 12" (30cm)
above the walerline.
The slope of Lthe floor of the spa or hot 1ub should not exceed
10" (30 cm) of fallin 32'0" (3.7 m).

2.4 Steps, Recessed Steps, Ladders, and Recessed Treads

Sieps, step-seals, ladders or recessed {reads should be provid-
ed where spa and hot tub deplhs are grealer than 24" (61 cm).
Contrasting color bands or lines could be used lo indicale
breaks in the floor level of the hot tub or spa.

A spa or hot tub should be equipped with al least one handrail
(or ladder equivalent} for each 50 (15.2 m) of perimeter, or
portion lhercof, Lo designaie poinis of entry and exit, or with a
deck designed to facilitate safe entry or exil.

2.4.1 The design and construction of steps and recessed steps,
when required, should conform to the following:

a. Uniform step treads should have a minimum depth of 10"
(25 cm) and a minimum width of 12" (30 ¢m).

b. Riser heights should not be less than 7" (18 cm), nor
greater than 12" (30 cm)}. When the bottom tread in a hot
tub serves as a bench or seat, the bollom riser should be a
maximum of 14" (36 cm) above the tub floor.

¢. The first and last risers need not be uniform in height
wilh other risers but should comply with riser height re-
quirements as noted above. The first {lop) riser is mea-
sured from the finished deck or tub rim.

d. Intermediate risers, those belween the first and last
risers, should be uniform in height.

e. Slep treads should have slip-resisiant surfaces.

f. Each set of steps should be provided wilh al least one
handrail serving all treads.

g. Handrails should be installed so that they can be removed
only with Lools.

h. The leading edge of handrails facilitating exil should be
located within 18" (45.7 cm} # 3" (7.6 cm), measured
horizonlally, of the bollom riser.

i. Steps may function as seats or benches,

2.4.2 The design and construction of ladders, when required,
should conform to the following:

a. Ladders should be made entirely of corrosion-resistant
materials.

b. Ladder treads should have slip-resisiant surfaces.

¢. Ladder designs should provide two handholds or handrails
which fully serve all treads.

d. The maximum outside diameter of handrails should be
1.97 (4.8 cm) and the minimum should be 1” (2.5 em).

e. There should be a clearance of not more than 6" (15.2
em) nor less than 37 (7.6 cm) belween any ladder and the
wall of the tub or spa.

2.4.3 The design and construction of recessed ireads, when
provided, should conform to (he following:

a. Stepholes atl 1he centerline should have a uniform vertical
spacing of 12" (30 ¢m) maximum and 7" (17.5 cm)
minimum.

b. Maximum verlical distance between Lhe coping edge and
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the uppermost recessed Lread should be 12 (30 cm).

c. Siepholes should have a minimum tread depth of 5 (13
cm) and a minimum width of 12" (30 cm).

d. Stephole treads should drain into the spa or hot lub Lo pre-
venl the accumulation of dirt.

e. Each sel of recessed treads should be provided wilth two
handrails which fully serve all ireads.

2.5 Heater and Temperature Regnirements

2.5.1 Spa and hot tub gas heaters musl be American Gas Associ-
ation (AGA) design certified, display a raling data plate and
AGA seal, and be certified as meeting the lalest American Na-
lional Standards Institute’s (ANSI Z21,56) standard or other ap-
plicable and equivalent standards. Electric healers for spas and
hot 1ubs should be tesied by a recognized agency and designed
for the purpose intended. Current collectors having a separale
ground shall be installed at each iniel and outlet of the electric
healer.

2.5.2 The maximum operating lemperalure of spa and hol tub
waler should never exceed 104°F (40°C). A thermoslalic con-
trof for (he water temperature which ensures that this limit will
not be exceeded and is accessible only Lo lhe operator is essen-
tial. An in-line thermomelter on Lthe spa/hol tub waler reiurmn
line may be required.

2.5.3 These maximum waler lemperature limits should be
included in the operator’s manual and user labels provided with
each spa or hot tub by the manufaclurer or installer. The labels
should be posted in a prominent place on or in close proximity
to the spa or hol tub itself,

2.6 Electrical Requirements

The lalest National Elecirical Code, as published by the Na-
tional Fire Proteclion Associalion, should be used for the wiring
and grounding of all electrical equipment associated with a spa
or hot lub and the bonding and grounding of all metallic ap-
purtenances. Electrical switches, outlets and equipment shall be
at least 15’ from the edge of the spa or hot tub and accessible
only Lo the operator.

2.7 Inlets and Qutlets

2.7.1 An over-the-rim fill spout should have an air gap and be
properly shielded so as not to create a hazard. The open end
should have no sharp edges and should not protrude more than
27 (5.1 ecm) beyond the edge of the spa or hot tub.

2.7.2 The arrangement of water inlets and oultietls should pro-
duce a uniform circulation of water so as to mainiain a uniform
disinfectant residual throughout the whiripoot or hot tub, The
inlets for treated water should be flow-rate adjusiable. Siale
regulations should provide the criteria for inlet number and
spaging.

2.7.3 A means should be provided to completely drain the spa
or hot tub and may include; bottom drains, a circulatory system,
drain plug, elc.

2.7.4 The total velocity through grale openings should not
exceed 2’ per second (61 cm/second). The open area in Lhe
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grates should be designed Lo prevent the entrapmenl of fingers,
ioes, elc,

2.7.5 Oullets, excepl skimmers, on pump suction should be cov-
ered wilh suitable protective grates thal cannol be removed
without tools and Lhat pose no safety hazard.

2.7.6 Piping should be large enough o permit Lhe rated flows
for filtering and cleaning withoul exceeding the lotal head devel-
oped by the pump at the raied flow.

2.7.7 The water velocily in spa or hot lub discharge piping
should nol exceed 10’ per second (3.1 m/second). Suction water
velocily in any piping should nol exceed 6 per second (1.8
m/second),

2.7.8 Piping subject Lo damage by freezing should be sloped for
adequale drainage and supported at sufficiently close intervals
so that sagging belween supports will not trap water. Provisions
should be made for expansion and contraction of pipes.

2.7.9 Water ouilets should be designed so that each pumping
syslemn in the spa or hotl tub (filter system(s) or booster sys-
tem(s) if so equipped) provides one of the following
allernatives:

a. Two outlets whose pipe diameter sizes are equal, (This
may be lwo ouilet drains or an oullel drain and a skim-
mer.) The system should be designed so that neither ane
of the two oultlels is cul out of the suction line by a valve
or other means.

b. One antivorlex drain. Antivortex drains should not pro-
vide a tripping or stubbing hazard.

c. A12"x 12" (30cm x 30 cm) or larger square grale.

d. Other approved means that guard against outlet entrap-
mernt.

2.8 Circulation Systems

2.8.1 Spas and hot tubs should have circulalion and fillration
equipment as specified in these guidelines and as approved by
Lhe appropriale health agency.

2.8.2 The equipment should provide a turnover rate for the
enlire water capacity al !easl once every 30 minules and be capa-
ble of returning the water to a turbidity of 0.50 Nephleometric
Turbidity Units (NTU"s} al least once during the 4 hours follow-
ing the peak bather use.

2.8.3 Equipment should be designed and fabricated so Lhat the
waler drains from the equipment, and can be drained from ex-
posed face piping by removal of drain plugs and manipulating
winler drain valves or other methods.

2.8.4 Equipment furnished should be warranted by the manu-
faciurer o be free from manufacturing defects in materials and
workmanship,

2.8.5 Equipment furnished should be provided with installation
and operation instructions. These instructions should be readily
available to the operator on Lthe site.

2.8.6 A flow meter should be provided on the effluent side of
the fller syslem and a pressure gauge wilh an appropriate range
should be provided on the influent and effluent side of ali filiers.
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2.8.7 Materials used in the circulation system should comply
with appropriate requirements, such as the National Sanitation
Foundation’s (NSF’'s) Standard 50, Circulation System Compo-
nents for Swimming Pools, Spas or Hot Tubs.

2.8.8 In climales subject o freezing temperalures, the spa or hot
tub shell and appurlenances, piping, filter system, pump and
molor, and other components should be designed and construct-
ed 50 as Lo be protected from damage due to freezing.

2.9 Overflow Systems

2.9.1 The overflow system should be designed and constructed
so thatl the water level of the spa or hot tub is maintained at the
operating level of the rim or weir device.

2.9.2 When surface skimmers are used as the sole overflow
system, one surface skimmer should be provided for each 100
square feet (30.5 m?) or fraction thereof of the spa or hot tub
surface area. When two or more skimmers are used they should
be located Lo maintain effective skimming action over the entire
surface area of the spa or hot tub,

2.10 Filters

2.10.1 Filter requirements — General
a. Filters should be designed lo mainlain water quality
under anticipaled operating conditions in accordarnce with
these guidelines.
b. Filters should be designed so that filtration surfaces can
be inspected, serviced, and easily resiored to lhe_: original
design capacity.

2.10.2 A means should be provided Lo permil release of air
which enters the filter tank. This may be aulomalic or manual.

Any filler and/or separation tank incorperating an automalic in- ‘

lernal air release as its principal means of air release should have
as a part of ils design a means to provide a slow and safe release
of pressure.

2.10.3 All separation tanks should have a caulionary statement
warning the user nol lo start up the filter pump without first
opening the air release. The statement should be visible and
noticeable within the area of the air release.

2.10.4 Piping furnished with the filter should be of suitable
malerial and capable, after installation, of withstanding Lhree
times the working pressure. The suction piping should not col-
lapse when there is a complete shut-off of flow on the suction
side of the pump.

2.10.5 Filler components which require servicing should be ac-
cessible and available for inspection and repair.

2.10.6 Filters should meet safety performance standards, such
as NST Standard 50.
2.11 Pumps and Strainers

2.11.1 The design and construction of the pumyp and component
parts should provide safe operation and perform Lhe functions
for which they are intended.
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2.11.2 A pump and motor should be provided for circulation of
the spa and hot tub water. Performance of all pumps should
meel the conditions of flow required for filtering and for clean-
ing (if applicable) the fillers.

2.11.3 With all pressure filter syslems, a suitable removable
strainer or screen should be provided for all circulation
pumps(s) lo remove solids, debris, hair, lint, elc. Waler enter-
ing the pump should pass through the screen.

2.11.4 Units mus! be accessible for inspection and service. Re-
placemen! parts should fit wilh exisiing paris in the pump with-
oul the need for redrilling mounting holes or otherwise altering
the replacement part of the pump.

2.11.5 Where a mechanical seal is provided, componenis of Lhe
seal must be corrosion-resistant and capable of operating under
conditions normally encountered in spa and hot tub operation.

2.11.6 Proper direction of rotation for the pump should be clear-
ly indicated on the pump.

2.11.7 All molors should have as a minimum an open drip-proof
enciosure (as defined by National Eiectrical Manufaciurers
Association’s standards) and be constructed electrically and me-
chanically so they will perform satisfaclorily and safely under
the conditions normally encountered in spa and hot iub
installations.

2.11.8 Molors should be capable of operaling the pump under
full load with a voltage varialion of al least 10 percent from
nameplate rating. If the maximum service factor of the motor is
exceeded (al full vollage), the manufacturer should indicate
this on the pump curve. A pump data plate should be required
on all pumps and positioned so that it is visible 1o the operator.

2.11.9 All motors should have thermal overload proteclion or
the equivalent, either built-in or in the line starter, 1o provide
locked rolor and running protection,

2.11.10 The moior frame must conlain adequate provision for
proper grounding,

2.12 Valves

2.12.1 When the pump is beiow the overflow rim of the spa or
hot tub, valves should be installed on permanently connected
suction and discharge lines and localed in an accessible place
outside the walls of the spa or hot tub,

2.12.2 All valves should be located where they will be readily
and easily accessible for maintenance and removal.

2.12.3 Muitiporl valves should comply with a suitable standard,
such as NSF Standard 50.

2.13 Air Induction Systems

2.13.1 An air induction system, when provided, must tolally
prevent water back-up that would cause electrical shock hazards.

2.13.2 Air intake sources should be positioned and/or designed
to minimize contamination {such as from deck water, dirt, etc.)
of the spa or hot tub.
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2.13.3 Integral air passages shall be designed and tested at time
of manufacture to provide structural integrity for a value of 1.5
times the indicated working pressure.

2.14 Disinfectant and Chemical Feeders

2.14.1 A means of disinfecting the spa or hot tub should be em-
ployed which provides a disinfectant residual in the water. Vari-
ous methods/bactericidal agents are acceplable if they are regis-
tered by the U.S. Environmenlal Protection Agency and ap-
proved by Lthe health department.

2.14.2 Adequale and appropriale procedures for intreducing a
disinfectan! into the recirculation system should be used. The
means of introducing approved disinfecting ageats should be
sufficient (o maintain the appropriate disinfectant residuai. The
DPD {diethyl-p-phenylenediamine) test or other suitable disin-
lectant test should be reguired for testing for the free residual
disinfectant.

2.14.3 Feeding equipment should be required and be capable of
providing the required quantity of disinfecting agent into the spa
water. The disinfecting maiterial used should be subject Lo field
Lesting procedures which are simple and accurate.

2.14.4 Chemical feeding equipment should conform lo a stan-
dard such as NSF Standard 50.

2.15 Sanitary Facilities

Minimum sanitary facililies (loilets, showers, dressing
rooms) shall be provided and maintained in accordance with
recemmended State and/or local sanilary requirements.

2.16 Ventilation

indoor spas, spa equipment rooms, bathhouses, dressing
rooms, shower rooms, and toilet spaces should be ventilated ad-
equatety by natural or mechanical means, or a combination of
both.

3.0 INSTALLATION CRITERIA

3.1 Water Supply

The water supply serving the spa or hot tub should meet the
requirements of the appropriate local authorities,

3.2 Waste Water Disposal

3.2.1 Overflow waler should be discharged Lo a wasle syslem or
returned 1o an approved filter system, Where perimeler over-
flow water discharges into a sewer, an air gap of at leasl lwo
limes the discharge diameler should be provided and located
above possible flood or waste-water back-up level.

3.2.2 Where an air gap cannot be provided in a praclical
manner, a reliel manhole may be approved by Lhe health
agency. Where approved, the relief manhole should be con-
structed in the perimeler averflow main waste line wilh a grated
cover, which should have a ¢lear area twice the area of the main
wasle piping. The manhole should be established at a level such
that the waste flow in the line will rise in the manhole and over-
flow at the surface of the ground not less than 2' (61 cm) below
the level of the perimeler overflow lip.
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3.2.3 Backwash water should be discharged into a sanitary sewer
through an approved air gap or 1o an approved sub-surface dis-
posal system or by other means approved by Lhe appropriate
local authorities.

3.3 Decks

Deck work should be designed and installed in accordance
wilh approved engineering practices. This includes the design
and quality of sub-basz when required, concrete mix design,
reinforcing, etc. In the absence of specific local engineering prac-
lices, the work may be performed in accordance with the recom-
mended practices of the American Concrete Institute's Standard
#302-69.

3.3.1 Decks, ramps, and similar surfaces, including siep lreads
and coping, should be slip-resistant and free of excessive stand-
ing water at all Limes.

3.3.2 The roughness or irregularity of such surfaces should not
cause injury or discomfort under intended use.

3.3.3 Special fzatures in or on decks such as depth markings,
pool brand insignias or the similar should conform to the guide-
lings in this section,

3.3.4 Risers for deck steps should be uniform and have a mini-
mum height of 3-3/4" (9.5 cm) and maximum height of 7-3/4"
{19.7 cm). Uniform step treads should have minimum unob-
structed depth of 107 {25¢m).

3.3.5 Earthen ramp areas should be adequately compacted Lo
properly supporl the decks.

3.3.6 A 4 (1.2 m) wide minimum conlinruous unabstrucied
deck, which may include the coping, should be provided around
30 percent or more of the spa or hot tub.

3.3.7 The maximum slope of decks should be 1/2" per fool (4
cm per meter} except for ramps, which may vary according to
their inlended use. Such ramps should be approved by the ap-
propriate health agency.

3.3.8 The maximum horizontal ciearance beiween adjoining
concrete slabs and/or between concrete slabs and expansion
joint material should be 3/16" (.48 cm) with a maximum dif-
ference in vertical elevalion of 1/4" {64 cm}.

3.3.9 Joints where-coping meets concrele deck work should be
watertight.

3.3.10 Joinis in decks should be provided to prevent cracks
which may be hazardous due 1o changes in elevalions, separa-
tion of surfaces, or movement of the slab.

3.3.11 Areas where deck work joins concrele work other than
that of Lhe spa or hot tub should be prolected by expansion
joints filled with a non-rigid material such as mastic Lo adeguate-
ly protect the spa or hot tub from the pressures of relalive
movements.

3.3.12 Where deck work joins coping, the joining areas should
be designed and installed so as lo adequalely prolect coping and
ils mortar bed from damage as a result of normal movement of
adjoining deck work.
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3.3.13 Decks should be edged, radiused or otherwise relieved
0 as o present no exposed sharp corners.

3.3.14 Decks should be sloped to effectively drain water off 1o
either perimeter areas or to deck drains. Drainage should
remove spa and hot tub splash water, deck cleaning water, and
rain water as quickly as it accumulates without leaving éxcessive
puddles.

3.3.15 Site drainage should be provided away from all deck
work so as to direct all perimeter deck drainage, as well as gener-
al site drainage, away from such work. When required, yard
drains should be insialled 1o prevent the accumulation or pud-
dling of site water in the general area of the deck work and relai-
ed improvements. Gutlers and downspouts should carry roof
water away from spa and hot Lub and deck areas.

3.3.16 Piping, other than that integrafly included in the manu-
facture of the 5pa or hot tub, should be pressure Lested.

3.3.17 There should be no valves installed in or under any deck
work except for recirculation line valves, These may be placed
in deck areas if a minimum 10" (25 cm) diameler access cover
and shaft is provided to each such valve 1o faciliiale servicing.

3.3.18 Backwash sumps of the open pit or leaching design
should be localed so that lhey fall completely below adjacent
deck work and fully oulside of a line projected 45° downward
and away from such deck work,

3.4 Deck Slope Recommendations
Slopes 1o provide proper drainage on poured or built-up
decks may vary with the texture of the surface, bul they should
not exceed 1/2" per foot (4 cm per fool). Some recommended
minimums are;
Smooth hand-finished concrete ....... 1/8" per fool
Exposed aggregate concretle .......... 1/4" per foot
Synthetic deck surface . .............. 3/8" per foot

3.5 Equipment Room

An area approved by the health department should be used
exclusively as an equpiment room to house the pump, filter,
heater, and suppori equipment. This area should include ample
space for safely storing chemicals.

4.0 RECOMMENDATIONS FOR OPERATION

4.1 Operating Instructions
A detailed written manual for all phases of operation and
normal maintenance of each component of the system should
be available at each facilily. The guide should be kepl in a secure
area and made available 10 each employee. This guide should in-
clude as a minimum the following informalion:
a. Customer safely rules which should be posted at entrance
to spa or hot tub,
b. Required training or cerlification levels of operaler
employees.
c. The number and ype of operating personnel,
d. Specific work slalements for each employee.
e. Spa or hot tub operalion, maintenance and cleanup
procedures.
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Proper waler maintenance procedures.
. Chlorinator cylinder changing procedure (if applicable).
. Pump operating instructions.

Backwash procedure.

Operating instructions for vacuum fillers (if applicable).

. Waler test instructions—frequency of testing, method of
test, test kil Lo be used, and interpretation of resuits.
Filler check procedure.

m. Recordkeeping for health department {operalion teporl

form),

n. First-aid report forms.

¢. Emergency phone numbers.

o oo m

—

4.2 Competence of Operators

The most important safety factor in the operation of public
spag and hot 1ubs is the presence of trained and conscientious
employees.

4.2.1 Operating Personnel

Personnel responsible for public spa and hot tub operation
should be qualified in the operation of equipment, the procedure
for performing the necessary water qualily lests and safety
checks, and the appropriate emergency procedures. Al leasl one
employee on duty during operating hours should have complat-
ed the Standard First-Aid and Personal Safely Course as offered
by the American National Red Cross or an equivalent course
and should be certified in cardiopulmonary resuscitation {(CPR}.

4.2.2 Responsihility for Disinfection and Water Treatment

A specific person on each shift should be made responsible
for disinfection and water treatment eperations, These people
should be carefully trained in the performance of all routine op-
eralions as well as in emergency procedures and leak control
procedures. If possible, these people should complete training
courses given Lhrough local health depariments. A typical refes-
ence lexl available for such training is “Pool/Spa Operalors
Handbook,” published by the National Swimming Pool Founda-
tion {(NSPF}. It is available from the NSPF, 10803 Gulfdale,
Suite 300, San Antonio, Texas 78216. As an allernate, employ-
ees should be trained by a professional operator. The facilily
should not be in operation without such a trained employee
present. Unauthorized persons should not attempt disinfection
and waler Lreatment operalions.

4.2.3 Responsibility for Circulation and Filter System
Operation

A specific person on cach shift should be made responsible
for circuiation and filler system operation, checks, maintenance,
backwash, makeup waler, and cleaning. This person should be
trained by a professional operator or exper! in swimming pool
operations and should carry oul ‘all scheduled cleanings and
maintenance on the circulation and filler systems,

4.3 Refilling

Unlike swimming pools, spas and hot tubs must be emptied
and cleaned frequently. The addilion of daiiy makcup waler and
frequency of changing the waler should be related directly Lo
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waler qualily, lo the length of time Lhe spa/hot lub is in opera-
lion, and Lo the number of peopte using it. If the spa or hot Lub,
is outdoors, possible dust and vegetation falloul could influence
frequency of cleaning. Because of the high temperatures {(up 10
104°F, 40°C) at which spas and hot tubs are operaled and be-
cause of the agitalion and aeration of the water, excessive and
rapid evaporation may also occur. The rale of evaporation is
directly reiated to the length of time the aeralor, the heater, and
the filtration system are in operalion. As the waler evaporales,
the concenlration of dissolved solids rapidly increases in the
water and eventually reaches the point where the waler becomes
cloudy and the chemicals begin Lo precipitale out of Lhe waler.

When this occurs, the spa or hot tub must be emplied,
cleaned, and refilled with fresh water. Depending on the
usage —number of balhers and the length of lime the unit is in
operation—waier may be mainlained for periods ol 2 days Lo 1
month, The health depariment should be consulied,

4.4 Signs
A caution sign should be mounted adjacent 1o the entrance
{0 Lthe spa or hot tub. It should contain the following warnings:

CAUTION

® Pregnant women, elderly persons; and persons suffering
from heart disease, diabetes, or high or low blood pressure
should not enter the spa/hot tub without prior medical con-
sultation and permission from their doclor.

® Do not use the spa/hot tub while unde the influence of alco-

hol, tranguilizers, or other drugs that cause drowsiness or

that raise or lower blood pressure.

Do nol use al water lemperatures greater than 104°F.

Do not use atone.

Unsupervised use by children is prohibited.

Enter and exit slowly.

Observe reasonable time limits (that is, 10-15 minutes),

then leave the water and cool down before returning for

another brief stay.

Long exposure may resubt in nausea, dizziness, or fainting.

® Keepall breakable objects out of the area,

A sign should be posted in the immediale vicinily of the spa
or hot 1ub stating the location of the nearest lelephone and in-
dicating thal emergency lelephone numbers are posted at that
tocation. Those emergency telephone numbers should include
the name and phone number of the nearest available police, fire
and/or rescue unit, physician, ambulance service, and hospital.

A sign should also be posted requiring a shower for each user
prior to entering the spa or hot tub and prohibiling oils, body
lotion, and minerals in the waler.

4.5 Oils, Body Lotions, and Minerals
The use of oils, body lotions, and minerals should be
prohibiled.

4.6 Personal Hygiene

Personal cleanliness of the users is important in preventing
the introduction of dirt and infeclive material inlo the pool. A
shower should be required before entering the spa or hot tub.
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4.7 Maintenance of Public Spa and Hot Tub Water

4.7.1 Elements of Maintenance

Maintenance of clear, clean, odor-free water in spas and hot
tubs depends on a daily program which achieves

& Proper physical operation

® Proper chemical balance

e Proper biological control.

4.7.2 Physical Operation

Rapid turnover of water, proper skimming, and a clean, effi-
cient filter are importani physical requirements for proper waler
quality in spas and hol tubs.

Heavy use, turbulent and hot water, and increased concentra-
lions of minerals and other solids make il imperative thal spa
and hot tub waler be turned over quickly so thal the fillers may
continuously remove inscluble debris from the water. Public
spa and hol tub systems should be capable of minimum turnover
rales of 30 minutes or less and daily filter cleanings {or cteaning
schedules according lo usage as specified by the filter manu-
facturer). (See Appendix.)

4.7.3 Chemical Balance

Chemically balanced water depends primarily on the amount
of acid or base in the waler (pH) and on those chemicals which
help maintain or stabilize the pH {lotal alkalinily) and scating
(calcium hardness).

Table 1 gives the range of pH and alkalinily lor properly bal-
anced water.

Test kils are available to make these measurements.

4.7.4 Biological Control

High water ternperature, the velocity and urbulence of the
water, and heavy bather use all contribuie 1o the organic con-
tamination of spa/hot tub water.

An effective sanitizing chemical residual must be maintained
in the spa/hot tub water at all limes as shown in Table 1 and
daily shock treaiments (burn-out or oxidation of Lhe organic
materials in spa and hot Lub waler) should be employed.

In outdoor spa/hot tub installations the growth of algae may
become a problem. A non-metallic, non-foaming, swimming
pool algicide may be used as needed.

4,7.5 Foaming

Foaming may occur when Lhe spa or hot tub is first filled and
operated or as the spa/hot tub water evaporates and lhe solids
conlen! becomes concentrated.

Anit-foaming agents are available 1o dissipate or prevent
foam buildup and may be used on a regular basis if needed.

4.8 Operational Parameters

The suggested operational parameters in Table 1 apply Lo
indoor and cutdoor spas/hot tubs and are based on current data
and experience. As new information becomes available, certain
recommendations may be modified. Spa/hol tub operalors
shouid consult with the local health department regarding specif-
ic operational parameters. Table 2 provides a quick and easy
reference for operators of public spas and hot 1ubs,
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4.9 Use of Elemental Chlorine

Although not preferable from a safety siandpoint, gaseous
chlorine may be approved as a disinfectant. If gaseous chlorine
is used as the disinfectant for a public spa or hol tub, however,
tive following procedures should be used.

4.9.1 General

Chlorine gas has a characteristic odor and greenish yellow
color and is about 2 times as heavy as air, Chlorine is shipped
in Department of Transgportation specified steel cylinders; stan-
dard sizes contain either 100 or 150 pounds of chiorine. In the
cylinder the chlorine has bath a liquid and a gas phase. All cylin-
ders are equipped with the Chlorine Institute Standard Chlorine
Cylinder Valve.

Chlorine is a “*hazardous material™ subject'io Depariment of
Transporlation and Environmental Protection Agency regula-
Lions. Users of chlorine must be informed as Lo the proper proce-
dures for handling chlorine and as to appropriate emergency
procedures. Detailed information is available from chlorine
suppliers and Lhe Chlorine Institule, 342 Madison Avenue, New
York, New York 10017,

4.9.2 Equipment and Installation

4.9.2.1 Chlorination equipment should be located so that an
equipment failure or malfunction will have minimum effect on
evacualion of spa or hot tub users in an emergency.

4.9.2.2 The chlorinator, cylinders of chlorine, and associated
equipment should be housed in reasonably gas-light and
corrosion-resistant housing having a fioor area adequale for the
purpose. Provision should be made 10 securely fasten cylinders
Lo a wall or post. Storage of any other chemicals in ihe chlorine
enclosure should be forbidden except those used 1o check chio-
rine leaks.

4.9.2.3 It is strongly recommended thal enclosures be located at
ground or above-ground level. If installation below grade is
necessary, the enclosure should be provided with air-tight ducts
from Lhe bottem of the enclosure Lo atmosphere in an unre-
stricled area, a motor driven exhaust fan capable of producing at
least one air change per minutle and auwtomatic louvers of good
design near the top of the enclosure for admitting fresh air.

4.9.2.4 Conlainers may be slored indoors or cutdoors. Siorage
areas should: {a) protect against exlernal corrosion, (b) be clean
and free of trash and other chemicals, (c) not be near an elevator
or venlilation system, (d) be away from elevaled temperalures
or heat sources. Full and empty cylinders should be segregaled
and appropriately tagged.

4.9.2.5 Contents of a chlorine cylinder can be delermined only
by weight; (herefore, facilities should include a scale suitable for
weighing the cylinders. Cylinders should be changed only after
weighing proves the conlents of the cylinder to be exhausted.

4.9.2.6 I1 is recommended that an automalic chlorine leak detec-
tor be installed. This is especially imporlant in below-grade
installations.
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4.9.2.7 Respirators approved by the National Institute for Oc-
cupational Safely and Health should be provided for protection
against chlorine. [l is recommended that at least one approved
sefl-conlained breathing apparatus be provided. Respiratory
equipment should be mounted outside the chlorine storage
enclosure.

4.9.2.8 Elemental chlorine feeders should be activated by a
booster pump using recirculated waler supplied via the recircula-
lion system. The booster pump should be inlerlocked (o the
filler pump Lo prevent feeding of chlorine when Lhe recirculation
pump is not running.

4.9.2.9 Connections from the cylinders to Lhe system depend on
the type of chlorinator 1o be used and should comply with the
chlorinator manufacturer’s recommendation.

4.9.2.10 Electrical switches for the control of artificial lighting
and ventilation within the enclosure should be on Lhe outside of
the enclosure and adjacent to the door.

4.9.3 Operational Procedures

4.9.3.1 A specific person sheuld be made responsible for chlori-
nation operations and shouid be trained in the performance of
routine operations as well as emergency procedures and leak
control procedures.

4.9.3.2 It is recommended that a sufety wall chart be posied in
or near the chlorine storage enclosure and a second chart in the
pool office near ihe telephone. Such charts are available from
many suppliers and from the Chlorine Institute, 342 Madison
Avenue, New York, New York 10017. The telephone riumber
of the chlorine supplier should be shown on this chart.

4.9.3.3 Chlorine cylinders must be handled with care. Valve pro-
leclion caps and valve outlet caps should be in place at all times
excepl when the cylinder is connected for use. Cylinders must
not be dropped and should be protecied from falling objects.
Cylinders should be vsed on a firsi-in, first-ou! basis. Fresh
washers should be used each time a cylinder is connected.

4.9.3.4 Chlorine Institule Emergency Kit A, which can be ob-
tained from chlorine suppliers, contains devices for capping
leaks at cylinder valves and some leaks which occur in Lhe cylin-
der wall. Furlher information on these kils and training slides
demonstrating their use are available from 1he Chlorine
Institute,

4.9.3.5 Although chlorine suppliers altempt Lo furnish chlorine
in properly conditioried cylinders, chlorine gas leaks may stili
occur. Operating personnel should be informed about leak con-
trol procedures.

4.9.3.6 As soon as 4 container is emptly, lhe valve shouid be
closed and the lines disconnected. The outlel cap should be ap-
plied promptly and the valve protection hoed atlached. The
open end of the disconnecled line should be plugged or capped
prompily to keep atmospheric moislure out of the system,

4.9.3.7 To lind a chlorine gas leak, tie & cloth soaked in ammo-
nia to the end of a stick and hold close 1o the suspected area. A
while cloud will result if there is any chlorine leakage. Never use
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water on a chioring leak, The corrosive action of chlorine and
water will make the leak worse.

5.0 RECOMMENDATIONS FOR MONITORING PUBLIC
SPAS AND HOT TUBS

5.1 General

The routine inspeclion of public hot tubs and spas is basically
an inventory of operation and maintenance procedures. The de-
tection of structural and equipment defects which exist because
of poor operation and maintenance are also important goals of
this type of visil by the health authority.

The evaluation of waler qualily and general sanitaiion proce-
dures practiced by the operator are of high importance.

Structural and operational changes caused by changes in
normal pairon use or operalional characler are also matters of
concern in the rouline inspection.

5.2 Inspection Policies

5.2.1 Frequency of Inspection

One inspection every week during the operaling season is es-
sential for public spas and hot 1ubs until such time as health offi-
cials are satisfied that the operator is following proper sanitalion
procedures. Al that point, a visil every lwo weeks as a minimum
should be maintained. These suggested intervals are for the
average public spa/hol Lub and iess frequent or more lrequent
inspection mighl be in order for some facilities atl the discretion
of the health official.

5.2.2 Time of Inspection

Inspeclions at limes of least use and most use are as valuable
in this field as they are in other fields of environmental health
{e.g. restaurant inspection}. Operational problems such as diffi-
cully in maintaining disinfectant residuals and walter clarity will
necessitale review during high-use periods while problems of
backwashing, structural soundness, and proper operation of sap-
port equipment might be helped by inspection during off-hours
or when spas and hot tubs have been drained just prior to a refill.

5.2.3 Inspection Routine

The most efficient technigue is one that will permit a thor-
ough inspection in the least possible lime by avoiding excessive
retracing of steps. One suggested lechnigue is to view the pool
water and surroundings first, then proceed with an inspection of
the supporl equipment and controls area, and finish with a
review of Lhe operator’s records since the last inspection.

The spa/hot lub manager or operalor should accompany the
person making the inspection during the tour of the factlity,
This will increase Lhe effectiveness of the inspection. if possible,
inspection should be made afier a heavy bather load day and just
prior to the opening of the spa/hol Lub on Lhe next day.

5.3 Safety Checks

The person making the inspection of public spas/hol tubs
should check for the following during the inspection:

5.3.1 Decks and Surroundings

Decks should be checked for slippery areas and protrusions.
Such items as slanding waler, growth of algae or fungi, drainage,
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general cleanliness, sharp edges and protrusions, obstructions in
the deck, inadequate handrails and areas of possible entangle-
ment or entrapment of the bather's fool should be highlighted.
The facility should be equipped with at least one exil with a
handrail for each 50’ of perimeler or portion Lhereof.

5.3.2 Spa/Hot Tub Water

Spa and hot tub water should be clear and have the proper
disinfectan! residual and pH. Standard Lest kits (e.g., DPD 1est
for chlorine residual) can be used for these measuremenls.
Maximum water lemperatures should be checked by thermome-
ter with the thermostatic controls operational, Turnover rates of
30 minutes or fess under full flow operation should be checked
as well as Lhe proper operation of any automalic distnfectant
feed equipment, Inspectors should look for the presence of oils,
body lotions, and minerals nol associaled with chemicals used
for water chemistry. Review of the operalor’s records on chemi-
cal balance should be made al this time.

5.3.3 Spa/Hot Tub Shells

5.3.3.1 Spa/hot tub shells, including seals, steps, water outlets,
deck copings and tub rims, should have no protrusions, exten-
sions, means of enianglemenl, dangerous suclion heads or
olher ohslructions which can cause the bather (o be trapped ar
injured.

All suction openings should have anti-vortex covers or
grales which prevent flow velocities from exceeding 2' per
second.

5.3.3.2 Maximum water depth of 4 (1.2 m) and maximum
depth of any seat or bathing bench of 2’ {(.6 m} measured from
the water line should be checked.

§.3.3.3 A public spa/hot lub should have one or more suitable,
slip-resistant handholds around Lhe perimeter, located no farther
than 4 apart.

5.3.3.4 If surface skimmers are used, one surface skimmer
should be provided for each 100 square feet (30.53 m?) of
spa/hot tub surface area or {raction thereof.

5.3.3.5 Spa and hot tub shells should be made of suitable mate-
rials as specified in Sections 2.1 and 2.2 of these guidelines.

5.3.4Spa/Hot Tub Equipment

5.3.4.1 Check cerlifications of gas-fired or electric healers as
well as pump and filier capacities and operational flow-rates.

5.3.4.2 Etectric swilches, oullets, and equipment should be at
least 15" (4.6 m} from edge of the spa/hol tub and waler tem-
perature controls should be accessible only Lo spa‘hol lub
operalor.

5.3.4.3 Agilation systems should be separate from the waler
treatment recirculation or heating system and connected toa 13-
minute limer located oul of the reachk of a person in the spa or
hot tub.

5.3.4.4 Disinfectant feeders should be capable of supplying at
least 20 ppm chlorine or the equivalent,
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5.3.4.5 Air induction systems, when provided, should prevent
water backup that could cause electrical shocks. Air intake
sources should nol permit the introduction of loxic fumes or
other contaminants.

5.3.4.6 Spas and hot tubs of over 200 square feel of surface area
should have provisions for vacuuming.

5.3.4.7 All public spas and hot tubs should have air vent lines
wilhout valves belween the atmosphere and all main drain lines.
The air vent lines should be plumbed inlo the main drain lines
near the main drain grales. The air vent lines should be the
same diameter as the main drain lines.

5.3.5 Gas Chlorine Rooms

Problems with the gas chlorine storage room may be critical
ta the safely of public spa/hot tub users. It should be carefully
checked on each inspection. Items to be checked include:

Proper ventilation; cleanliness; the storage of other chemi-
cals, especially oxidizers in the room; proper operation and
maintenance of the scale; location of electrical switches; proper
warnings and emergency instructions in and just outside the
door lo the room; posted instruciions on how to properly
change chlorination cylinders; chlorine leaks as detected by
ammonia at the cylinder valve packing, the head gasket scal be-
tween the chlorinalor and the chlorine cylinder valve (chlorine
leaking oul the vent may be an indicationr of a leak at the safety
shut-off valve); and, finally, the exislence of proper gas masks
on Lthe premises and in an area least affected by the gas, if possi-
ble, so operators have ready access to them.

5.3.6 Warnings

A warning sign clearly readable by Lthe user from Lhe spa or
hol 1ub should be posted. It should have ihe specific cautions
spelied oul in Section 4.4 of these guidelines.

5.4 Procedures for Monitoring Chemical Content

All tests for chemical content of spa and hot tub water shouid
be carried cul with standard Lest kits designed Lo test for thal
specific requirement (i.e., disinfeclant residual, pH, alkalinity
and cyanuric acid). Local health departments and local distribu-
Lors of swimming pool equipment can give advice on proper lesl
kits. Each kit is supplied with specific instructions and pass-fail
criteria. However, the pass-fail criteria of precedence should be
those spelled oui in local sanitary codes or in Table 1 of these
guidelines.

5.5 Procedures for Sampling Bacteriological Content

Local health and sanilation codes usually provide instruclions
on sampling techniques and safe waler qualily limitations for
bacteriological content of swimming pcol waters. These and the
following general lechniques may also be used for public spa and
hot tub water:

5.5.1 Sample Botiles

All sample bottles musl be sterilized and treated with sodium
thiosulifate 10 reduce the chlorine (or olher hatogen) present in
the water at the time the sample is collected, If sodium thiosul-
fale were not used, the chlorine would be acting on Lhe bacteria
in the sample while it was being held or transported for testing.

10

reference only - see www.cdc.gov/healthyswimming

5.5.2 Collection of Samples

1. Time of collection — Samples should generally be collecied
only when the pool is in use and preferably during periods of
heaviest use. The hour of the day and day of the week should be
varied Lo obtain, over a period of time, a represenlalive sam-
pling of the sanitary qualily of the pool. The frequency of sam-
pling should be determined by the State and iocal heallh
authorilies,

2. Place of collection — The sampling point should be in the
vicinily of groups of balhers and between return water inlets,

3. Technique of sampling — The first step in sampling is 1o care-
fully remove the cap and stopper from Lhe bollle withoul touch-
ing the inner surfaces of the stopper. Hold the sterile bottie near
its base and downward at a 435° angle, Fill in one slow sweep
down through the water with the mouth of Lhe botlle always
ahead of the hand. Care should be taken 10 avoid contamination
of the sample by floating debris. The stopper and cap are Lhen re-
placed. The botlle must not be rinsed in the spa/hot tub or the
sodium thigsulfate will be removed.

5.5.3 Disposition of Sample

The sample shouid be taken te the laboralory 27 soon as
possible for processing, preferably within 6-12 howrs. The
sample should be refrigerated immediately upon collection and
held at less than 10°C if it is not immediately transported 1o the
laboralory for assay. Pertinent dala such as sampling time, loca-
lion of sample, sampler’s identification, and desired analysis
should accompany Lhe sample.

5.5.4 Bacteriological Analysis of Spa/Hot Tub Waters

5.5.4.1 Tests for Bacteriological Quality of Water. The foilow-
ing tests should be conducted according (o Standard Methods For
the Examination of Water and Waste-water or equivalent.

1. Presence of the coliform group of organisms — Coliform or-
ganisms are easily tested for, and the lest is sensilive. No ap-
preciable quantity of fresh fecal material can be present in Lhe
waler and escape detection when the coliform tesl is properly
carried oul.

2. Tosal numbers of bacteria by Lhe slandard plate counl — This
is a valuable measure of the quality of spa/hol tub water and
when used with the coliform test gives important comptemen-
lary information.

3. Any other tests deemed necessary by the health depariment.

5.5.4.2 Interpretation of Test Results. Authorities differ some-
whal on delails for standards for spa/hot tub waters. Qne State
uses the following siandard: “The presence of organisms of the
coliform group, or a standard plate count of more than 200
bacieria per milliliter, or both, in 2 consecutive samples or in
more than 10 percent of the samples in a series shall be deemed
as unacceptable waler quality.”

5.5.4.3 Causes of Bacterial Limit Violations
1. Spa/Hot Tub Area and Equipment
a. Struciure of spa/hol tub — The lack of a smooth inner
spa/hot lub surface contributes Lo the accumutation of for-
eign maller and growth of microorganisms.
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b. Disinfection — Inadequate disinfection devices, poor
algae control, and easy contamination by foreign matier
such as leaves and other organic matter may result in high
bacterial counts.

¢. Water treatment equipment — Filiration equipment of
inadequate design or size is a prime cause of poor water
condition.

2. Bather control — Failure to require showers or limil the
number of bathers may contribute to unsatlisfactory bacterial
levels. Some states require ai least 10 square feet of surface area
per bather.

3. Makeup waler — Poor quality makeup water added to the
spa/hot tub will obviously result in the contamination of other-
wise satisfactory water,

4, Sampling procedure — Deviation from recommended sam-
pling procedures could yield false results.

5.5.4.4 Actions. If the bacterial count is high in any test, proper
disinfectant procedures should be reviewed with the operator
and changes made to improve the situation. Al the discretion of
the health authority, the facility may be temporarily closed and
decontaminated. Daily checks by the inspector will be necessary
until the problem has been resolved.

6.0 RECOMMENDATIONS FOR IDENTIFYING AND
TROUBLESHOOTING HEALTH AND SAFETY PROB-
LEMS DURING THE OPERATION OF PUBLIC SPAS
AND HOT TUBS

The identification of the potential health and safety problems
one may encounler with public spa/hot tub cperation is detailed
in Sections 4.0 and 5.0 above. Troubleshooting these problems
in an attempt to find their cause may require:

® A careful review of all records kept by the operator,

® Personal discussions with employees.

® Personal observations on the site of the typical job opera-

tions of each employee, especially disinfectant and water
quality control,

® Personal observations of the site with regard to general

mainienance.

® Personal observations of how employees deal with large

groups of bathers.

® Personal observations of how maintenance is carried oul

on the circulation, filiration, and sanitation systems.

® Personal observations of spa/hot tub structure, walk-

ways, decks, and stairways during operation and during
shutdown.

In general, health and safety problems experienced with
public spas/hol Lubs may be tied to facility installation and
design or 1o operator proficiency. Installation and design prob-
lems will for the most part be discernible by observation or
simple testing and can be identified and resolved by specific
maintenance or structural changes. Operator proficiency, how-
ever, will continually vary depending upon the training and con-
scientipusness of both the operator and other emptoyees.

Therefore, a plan of frequent (weekly) and thorough inspec-
lions by local health officials of these facilities is recommended
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with careful follow-up on items found deficient in earlier inspec-
tions until a history of compliance is established. If possible, the
local health authority should specify Lhat at least one person on
each shift at these facililies be Lrained in the operation of spa and
hot tub techniques and that specific detailed recordkeeping and
logs of all operational and sanitalion activities be kept for review
by local health authorities.

Because of the high water lurnover rates, high water lem-
peratures and waler agitation, hourly testing for disinfectant
residual and pH are recommended during periods of high bather
load. This testing should be recorded in ihe logs kept by the
operator. In addition, the operator should be required to keep a
detailed weekly log of all reported accidents at Lhe sile.

The typical format of water Lests, filler checks, and accident
repori forms are shown for reference (Figures 1-2). In addition,
a list of emergency phone numbers and other important phone
numbers applicable to public spa/hol tub operational needs is
shown in Figure 3.

6.1 Special Situations

Occasionally situations arise wilh spas and hot tubs that re-
quire special atiention. Some are common Lo all 1ypes of spas
and hot iubs. Some are unique to redwood tubs, others to fiber-
glass units or plasiered spas.

6.1.1, Corrosion, a frequent occurience, is the destruction of
metal by chemical or galvanic action. Plastered spas are partic-
ularly susceplible to corrosion. If left unchecked, corrosion can
lead 1o electrical hazards, expensive replacements of heaters,
pipes, and metal fittings, and early resurfacing of plaster spas. If
green, brown, or cloudy water or pitting of fittings, pipes, or sur-
face of plasiered spas is detected, a corrosive condition may be
present.

To minimize corrosive aclion:

{a)YCheck that all electrical equipment is properly grounded.

{b)Be sure two dissimilar melals are not directly connected
to one another.

{c)Make sure the operator always dilutes all chemicals, espe-
cially acids, before adding them to the spa or hot tub.
These compounds should be added only in small amounts.

The Langelier Saturation Index should be considered for use

in determining if the waier is corrosive or scale forming
{Appendix).

6.1.2 Scale Formation

Another special situation is scale formation, which is a result
of deposits produced by crysiallization and precipilation of
mineral salts. Scale formation resulls in decreased heater effi-
ciency and, if left unchecked, may completely plug the heater
tubes. High pH values (above 7.8) and high otal alkalinity
{above 180 ppm) increase the raie of scaling. If the water in the
spa or hot tub lakes on a cloudy appearance and white chalky
deposits develop, a scaling condition may be present. To mini-
mize scale formation, ensure the chemical balance of the water
{(see Appendix).
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6.1.3 Redwood Problems

Redwood is used for the construction of many hot Lubs be-
cause of its high strength 10 weight ratio, its availability, ils ease
of fabricalion and its natural resistance to decay. It is composed
of 50% cellulose, 30% lignin and 20% natural extractives. Cellu-
lose exisls as long fibers and gives wood its sirength. Lignin acts
as the cementing ageni for the cellulose. The extraciives contain
natural compounds which contribute to the resistance of decay.

Unfortunately, the extraclives present in all woods are largely
water soluble and will be leached from the wood by Lhe circulal-
ing water. While the strength of the wood does not appear 1o be
affected by leaching, Lhe wood does become more susceptible to
decay.

Wooden Lubs may be coated with an approved finish Lo pre-
vent this leaching and to preserve the wood’s color and texiure,
Tub liners are also available and should be considered. Protected
wood is more easily cleaned and disinfecied, is less likely 10
harbor organisms, and is less susceptible to decay than unpro-
tected wood.

6.1.3.1 One of Lhe water exiractives in redwood is called tannic
acid. Until the leaching process is completed, the waler may
take on a reddish brown color due mainly to 1annic acid. If iron
is also presenl in the waler, iron taanate is formed which may
color the water a blue-black color. As tubs age, leaching de-
creases. Il may be necessary Lo emply the water quite frequently
during the first few weeks of operation. These extragtives usual-
ly are acid and may also lower the pH of the water below the
recommended 7.2-7.8 levels. The tannic acid problem does not
represent a hazard 10 balhers.

6.1.3.2 Leakage

Woed shrinks when il is dry and swells when it is thoroughly
soaked. Some tubs may leak when they are first filled, but as the
wood swells the leaks rapidly disappear. This situation can be
minimized if the operalor prevents Lthe tub from drying.

6.1.3.3 Lignins

Chemical deterioration in the form of lignin removal (the
cementing agent in wood) may occiir when high concentrations
of oxidizing agents, such as chiorine, and of alkaline chemicals,
such as soda ash, are present in the waler. The atlack is partic-
ularly severe when the combinalion of excessively high chlorine
residuals and high alkalinity cencenirations are maintained
simultaneously. The adverse effect of the wood is restricted to
the surface, which becomes rough and white in color. It begins
Lo look like white fibrous matting. Also, this condition tends to
clog the filters and therefore may affect overall sanitation of the
hot tub. To minimize this condition, the operater should avoid
using excessive amounts of soda ash for pH adjustment and ex-
cessive amounts of chlorine compounds for shock treatment,
Non-chlorine oxidizers for shock treatment of redwood hol
tubs are commercially available.

6.1.3.4 Fiberglass Spas

Occasionally, fiberglass spas may develop random black spot-
ting and blistering. While Lhe appearance of these spots may sug-
gesl an algae or fungus problem, the cause may be chemical in
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nature. The discolorations usually occur at pinhole imperfec-
tions of the gelcoat. The color results from an oxidative reaction
between the metal—cobalt—and chemicals in the gelcoat. This
situation is nol hazardous Lo the bather, but if left unchecked, it
could resull in the creation of sites for bacleria growth which
cannol be cleaned out, There are commercial chemicals availa-
ble to correct this condition,

7.0 EMERGENCY PROCEDURES

The need for emergency planning in areas of public recrea-
tion is well founded in past experience. Being prepared for prob-
lems is the best method of minimizing their consequences.
Therefore, a plan for emergencies should be carefully devised
and kept up to date. All employees should be trained and drilled
periodically in execuling the plan. A person gualified in firsi-aid,
CPR, and advanced life saving through American National Red
Cross certificalion should be on duly at all limes during opera-
tional hours.

The emergency plan should lake into consideralion drown-
ings, electrical shock, heal prostiration, fractures, poisonings,
cuis and burns, neck and back or spinal injuries, and exposure
to chlorine gas. Each of these topics is addressed in the latest
American Nalional Red Cross handbook on first-aid, a copy of
which should be on hand al the same location ds the first-aid kil
and emergency telephone numbers.

Each facility should have available the following first-aid
supplies:

e First-Aid Kit — A standard 24-unit kit should be kept

slocked and readily accessible for use.

® Astretcher and blankels.

® A standard plywood backboard or other acceptable splint

made to the specificalions of the American National Red
Cross for back and neck injuries.

An area or room should be sel aside for the emergency care
of casualiies.

Every facility should have posted by its phone a list of current
emergency numbers such as the nearest available physician, am-
bulance service, hospital, rescue squad, police departmen! and
fire depariment.

Of course, one of the mosl effective ways lo control emer-
gencies is to plan for them in the original design of the facility,
and wherever possible, heallh and safely officials should try to
review and commenl on the original plans and layouts before a
building permit is issued,

Two types of emergencies for which evacuation procedures
should be developed are:

® Major release of chlorine gas

® Power outage during nighllime operation.

Chlorine Gas Release

Gas masks should be provided at a pointl accessible to the
operator in the evenl of an emergency, generally immediately
outside the chlorine room door. Fronl-mounted or back-
mounted gas masks equipped with a chlorine-type canislier may
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be used with low concentrations of chlorine in the air. Self-
conlained breathing apparatus, wilh a full face piece and a cylin-
der of air or oxygen carried on the body, is suitable for high con-
centrations of chlorine and is the preferred means of protection,
The apparatus should be the pressure-demand type in which the
pressure inside Lhe face piece is positive during both inhalation
and exhalation. If the mask uses replaceable cariridges, specific
inslructions Lo replace the cartridge in the mask with a new one
directly afier every use should be posted.

In addition to the general emergency plan, a carefully
devised plan specific for a chlorine gas emergency should be
posted. Personnei should be drilled regularty in execuling the
plan,

A plan should also be devised for general evacuation of a
facility. The most feasible approach is for each facility to devise
an individual plan of action. This plan should be approved by
local health authorities,

Disposal of chlorine can be achieved Lthrough a standby alkali
absorption sysiem, A suitable tank capable of holding the re-
quired alkaline solution should be provided. The alkali should
be stored in a form so that a solution can be readily prepared
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when needed. Chlorine should be passed into the solution
Ihrough a connection properly submerged and weighled to hold
it under (he surface. The contents of a full 100-pound cylinder
of chlorine can be absorbed in 300 gallons of water, or 125
pounds of caustlic soda dissolved in 40 galions of waler.

Power Outage

Each facility should make provision for an emergency plan in
the event of a power oulage tha! deprives the bather of safe
illuminalion.

Battery operated emergency lighting packs are availabie as
standard safety items. In addilion, poriable lights and builhorns
should be available to personnel at all times and an evacuation
plan devised. Personnel should be drilied regularly in execution
of the plan.

If the power outlage is temporary, no evacualion is necessary
as long as emergency lighting is available. If the ouiage is long
lermi, then bathers should be asked to leave the spa or hot 1ub
and, under supervision of an employee, taken lo areas where
they can dress and then ieave Lhe premises.
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Operational Parameters: Public Spas and Hot Tubs

Listed below are guidelines for the proper treatment and mainlenance of water in spas and hot tubs.

Chemical treatment alone will nol produce clear and sanilary spa waler. An efficient filtration system, periodic water replacement,

and proper operation and maintenance by conscientious personnel also are required.

Minimum Ideal Maximum Comments
A. DISINFECTANT LEVELS
|. Free chlorine, 2 3-5 g During hours of operation, test the waler and
mg/l {ppm) record the results hourly {or use conlinuous
reading devices}, maintain this range continu-
atly, and superchlorinate (shock Lreat) the
waler at the end of the daily use period.

2. Combined chlorine. ppm None None 0.2 High levels of combined chlorine resull in
reduced chemical efficacy. Take remedial
action. See Section E-1 below.

Signs of combined chlorine:
® Shurp chlorinous odor

& Eyeirritation

® Algae growth

3. Bromine, ppm 2 3-5 5* During hours of operation, Lest the waler and
record the results hourly (or use continuous
reading devices);, maintain Lhis range continu-
ally, and shock treal the water al the end of
the daily use period.

4. lodine, ppm Levels not confirmed Note: Consult local heallh department
officials before use.

5. Allernative methods Levels not confirmed Note: Consult local health department

of disinfection, (follow manufacturers’ officials before use. Special
such as ozonizalion recommendations} requirements, such as free residual
or ullraviolet light/ disinfectant or additional
hydrogen peroxide. bacteriological lesling, may be necessary.
B. CHEMICAL VALUES
1. pH 7.2 7.4-7.6 7.8 IfpHis:
Too Low Too High

® Rapid dissipation & Lowchlorine

of chlorine or efficiency
bromine ® Scale

e Plasler and formation
concrele e (Cloudy water
elching # Eye discomfort

® FEye discomforl
Corrosion of
melals

*The National Spa and Pool Institule has recommended that levels between 5 and 10 ppm be allowable o facilitate frequenit sheck treatmenis.
Although health departments may consider exceplions, current dala suggest that during periods af use, levels between 2and 5 ppm free residual
disinfectant are appropriale it maintained continucusly in a properly operated facility.
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Minimum Ideal Maximum Comments
B. CHEMICAL VALUES
2. Total alkalinity 60 80-100 180 If 1o1al alkalinity is:
(buffering), ppm as For calcium Too Low Too High
CaCo, hypochlorite, ® pH bounce e (Cloudy waler
lithium hypo- ® (Corrosion ® Increased scaling
chlorite, and tendency polenlial
sodium dichlor ® Tendency for pH
10 be 100 high
100-120
For sodium hypochlorite,
trichlor, chlorine gas,
and bromine
3. Dissolved solids, ppm 300 — 2,000 These values are offered as guidelines only
because limits have not been confirmed.
Excessively high total dissolved solids {TDS)
may lead to hazy water, corrosion of fixtures,
elc. Consult [ocal or State health department.
High initial TDS may indicate poor water
quality due to corrosive mineral sails,
humus, or organic matier. Consull local
water authority,
Increasing TDS indicates buildup of
impurities Lo be conirotled by waler
replacement.
4. Hardness, ppm 150 200-400 500+ Operalion of spas and hot Lubs at
as CaCO, Lo balance maximum hardness will depend on
waier alkalinity (buffering) requirements ol Lhe
sanitizer used. Minimum alkalinily and lower
pH must be used with maximum hardness
(over 500 ppm}.
If hardness is:
Too Low Too High
® Piaster or ® Scaling may occur.
concrele e Short filles runs
etching may OCCur.
may ocellr.
e Corrosion
may occur.
5. Heavy metals None None None If heavy metals, such as

copper, iron, Or manganese, are present:
® Stlaining may occur,

Water may discelor.

Chiorine dissipales rapidly.

Filier may plug.

Low pH and corrosion may be
indicaled.
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Minimum 1deal Maximum Comments

C. BIOLOGICAL VALUES

1. Algae None None None If algae are ohserved:
® Shock treal the water, {Section E-1)
e Supplemenl with brushing and
vacuuming,
® Maintain adequale free
disinfectant residual.
e Use approved algicide according
Lo label directions.

2. Bacteria None None Referto if bacieria count exceeds health

local code. department requirements:

e Consult the health department for
required decontamination procedures.

e Drain, clean, and disinfect the
spa/hot tub, and replace Lhe water.

e Shock treat (E-1), and follow proper
maintenance procedures.

® Maintain proper free disinfectant residual
in the spa/hot tub before reuse.

D. STABILIZER (If Used)

1. Cyanuric acid, ppm 10 30-50 100 If stabilizer is:
Too Low Too High
e Chlorine ® May exceed health
residual department
rapidly regulations
destroyed by e May reduce
sunlight chlerine efficacy.

Stabilizer is not needed in indoor or
brominated spas/hol Lubs.

E. REMEDIAL PRACTICES

1. Daily shock treatment 10 ppm - —- e Apply at the end of daily usage
(to eslablish ~ peried. Hold this level for
break point) 1 to 4 hours Lo clarify Lhe waler, remove

ammonia (combined chlorine), and Kill
any algae present.

8 Apply when spa/hot lub is not in use and
as required 10 maintain clear water and Lhe
required halogen residual.

2. Water clarificalion When needed Treal only to mainlain water clarily and
supplement filtration.
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Table 1 (Centinued)

Minimum Ideal Maximum Comments

3. Waler replacement Spas/hot tubs require partial and Replace waler as necessary Lo
complele water replacement dilute dissolved solids, o mainlain
periodically. Frequency recommen- water clarily, and to do necessary
dations are based on bather]oad rouline maintenance. Facilily
and waler qualily. Water should be should be thoroughly cleaned and
partially replaced as ofien as necessary disinfected while empty. Although
to maintain water quality. Requiremenis minimum requiTemenls may vary,
for completely replacing the water may vary the National Swimming Pool Foundation
from once gvery 2days - 1 month. Health recommends a weekly regimen.

depariments should be consulted.

4. Algicides Foliow manulacturers’ direclions. Use U.S. Environmenial Protection
Agency-registered products,

F. TEMPERATURE

1. Temperalure - Bather 104°F i temperature is:
preference (40°C) Too Low Too High
® Balher ® Health hazard or
discomfort bather discomflort
® Excessive fuel
requirement
® Increased
evaporalion
® [ncreased scaling
potential
® Increased use of
halogen
G. WATER CLARITY ‘
1. Waler turbidity 0] 0.5 1.0 If water is Lurbid:
Nephelometric Turbidily or ® Halogen level may be low.
Units (NTU) ) less ® Fillration system may be inoperalive.
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Guidelines for Operators of Public Spas and Hot Tubs

These guidelines are a quick, easy reference for the public spa and hol Lub operatlor. Listed below are the most frequently needed
chemical values and most obvicus problems encountered when treating spa and hot tub water. Among Lhe most important equip-
ment the operator will need to maintain clear, sanitary spa and hot tub water are suilable 1est kits, aulomalic chemical feeding equip-
ment, and a filiralion syslem in proper operating condition. Section 5.4 of this publication should be consulled for additional guide-
fines. Safe handling and storage of chemicals is very impeorlanl in operating any public spa or hot 1ub. Chemicals should be stored
and used according Lo the manufacturers’ directions.

1. CHECK HOURLY
A. Disinfectant

B. pH

C. Temperalure

II. CHECK WEEKLY
A. Total alkalinity

B. Calcium hardness

C. Stabilizer (cyanuric

acid), if used

D. Testkits

E. Waler replacement needs

Recommended Values

2-5 ppm free residual

{chlorine or bromine)

(See Table 1, A)

7.2-7.8

104°F maximum
(40° C)

60-180 ppm
150-500 ppm +
(200-40010

balance waler)

100 ppm maximum

Maintain fresh
reagents; clean gnd
store vials and

¢comparators properly.

(See Table 1, E-3}

Comments

Check chlorine value by DPD
{diethyl-p-phenylenediamine} free
chlorine method. Suitable test kits are

“avatlable for other disinfeclants. Check

disinfectant hourly er continuously by
automatic recording device.

Accurale pH control is essential for
proper spa/hot tub operation.

Excessively high water lemperature
is dangerous.

Consull poal/spa service specialist.

Consuit pool/spa service specialist.

Excessive chlorine requirement in
outdoor pools may indicate low
stabilizer value, Stabilizer is not
needed or recommended for indoor
spas/hot tubs.

Use only those reagenis manufactured
for the kil in use,

Inability Lo chemically balance waler
and other problems may indicate need
la drain, clean, and refill. Consult
health department.
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1II. PROBLEMS TO WATCH FOR

Symptom

A. Odor (foul,
locker-room smell)

B. Cloudiness

C. Feoaming

D. Stains

E. Green or brown waler

F. Mineral deposits

Diagnosis/Test

Test free available
disinfectant.

Check disinfectant.
Check pH.

Check filter and
circulalion system.

Check visually.

Check pH.
Check calcium hardness
and total alkalinily.

Tesl fill water for
heavy metals.

Check pH.

Action/Remedy

Shock treat the water following manu-
facturers’ directions. Fresh,
laundry-like smell should result. May
need (o drain and clean spa/hot tub and
replace water.

If low, shock Lreat. Adjust pH o 7.5.
Backwash; if cloudiness persists,
drain, clean, and refill.

Antifoam agents may be approved.
Check wilh manufaclurer and health
department.

Adjust pH Lo 7.5.

Adjust Lo 200-400 and 80-10¢ ppm,
respectively. Check wilth pool/spa
specialisl and health depariment.

Refer to Seclion 4.8, “Operational
Paramelers.”

Adjust pH 10 7.5. If not possible, drain
and refill, and balance waler chemically.
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Figure 1
TYPICAL DAILY WATER QUALITY LOG

Location: Weather:

Date:

Day:

WATER TEST AND FILTER CHECK

Time Disinfectant pH Water Back- Temperature Initial
Level Clarity wash

10:

il:

12:

10:

11:

12:
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Figure 2
TYPICAL FIRST-AID REPORT

Location Daie
Employee () g
Please check one am, p.m.
Guest { )
Vietim: Name Age
Address
City i State Zip
Phone

What Happened — Victim Statement:

As the victim of this accident, 1 hereby cer:ify that the above statement is true to the best of my knowledge.

Signature of Victim:

Location of Accident:

Witness: Name

Address

City State Zip

Phone

Statement of Witness:

Describe Injury:
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On Site Treatment:

Figure 2 (Continued)

reference only - see www.cdc.gov/healthyswimming

Was Ambulance Called? Yes

Attending Employee on Duty:

Statement:

Manager on Duty:

Statement:

Note: If you need more space for witnesses, write in formation on the back of this report.

DIRECTIONS: This report must be filled out completely and accurately with the original report to be mailed each Monday
to the health authority along with the Daily Reports.
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EMERGENCY PHONE NUMBERS

Location
POLICE SHERIFF
HWY PATROL AMBULANCE
FIRE DEPT HOSPITAL
OTHER IMPORTANT PHONE NUMBERS
PLUMBER:
Company Phone
Person Home Phone
Other Emp Home Phone
GENERAL CONTRACTOR:
Company Phone
Person Home Phone
Other Emp Home Phone
ELECTRICIAN:
Company Phone
Person Home Phone
Other Emp Home Phone
SWIMMING POCOL SUPPLY:
Company Phone
Person Home Phone
Other Emp Home Phone

VENDING MACHINE COMPANY:

Company Phone
Person Home Phone
Other Emp Home Phone
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GLOSSARY

Air Induction System — A system whereby air is induced into
ducting built into or affixed on a spa floor, bench or other loca-
tion. The Air Induction System is activated by a separate Air
Power Unit.

Alkalinity — The amount of bicarbonate, carbonate, or hy-
droxide compound present in water solution.

Antivortex Drain — A drain with a raised cover designed lo pre-
venl the vacuuming effect on a body which may come in contacl
with the drain.

Backwash — The process of thoroughly cleansing the fiiter
media and/or elements by reverse flow.

Backwash Cycle — The lime required lo thoroughly backwash
the filter media and/or elemenis and Lhe contents of the filler
vessel.

Backwash Rate — The rate of application of water through a
filler during the cleaning cycle. It is normally expressed in U.S.
gallons per minute per square foot of effective filter area.

Band — See Hoop.

Breakpoint Chlorination — When chloring is added to water
conlaining ammeonia it reacts with the ammonia to form chlora-
mines, If more chlorine is added Lo the waler, the total residual
chlorine conlinues to rise until the concentration reaches a point
that forces the reaction with ammeonia to go rapidly 1o comple-
tion. Compounds of nitrogen and chlorine are released from the
waler, and the apparent residual chlorine decreases. The point al
which the residual suddenly drops is called the breakpoint.
When enough chlorine is added Lo pass the breakpoint, all com-
bined chlorine compounds disappear, eve irrilalion polential
and “chlorine odors™ disappear, and the chlorine thal remains
in the water is all in the free stale. The breakpoini occurs at dif-
ferenl concentrations in different waters. Superchlorination usu-
ally results in exceeding the breakpoint.

Deck, Above-Ground — Any structure that is on Lop of or adja-
cent Lo the ouler edges of the spa/hot tub/poo! that can suppori
person (s) in a sitting or upright position.

Decks — Those areas surrounding a spa or hot tub which are
specifically constructed or installed for use by bathers.

Effective Filter Area —

Permanent Media Type: The effective filler area is the cross
section area of the filter surface thal is perpendicular to the
flow direction.

Cariridge Filter: The total effective filler area is thal carl-
ridge area which is exposed to the direct flow of water. This
excludes cartridge ends, seals, supporls and other areas
where flow is impaired.

Face Piping — The piping, with all valves and fillings, which is
used 1o connect the filter system togelher as a unit.

Factor of Safety — The ultimale load divided by the safe load or
the ultimate sirength divided by Lhe aliowable stress.

Filter — A device that separates solid particles from waler by
recirculating it through a porous substance {a filier media or
element).

Permanent Media Filter: A filter that utilizes a media that
can be regenerated and will nol have to be replaced.

Diatomaceous Earth Filter: A filter that utilizes a thin layer
of filker aid as its filter media. The aid must be replaced
periodically.
Cartridge Filter: A filter that utilizes a porous cartridge as ils
filler media.

Filter Agitation — The mechanical or manual movemenl Lo dis-
lodge the filter aid and dirt from the filler element.

Filter Cycle — The operaling lime belween cleaning and/or
backwash cycles.

Filter Element — A device within a filter tank designed o
entrap solids and conduct waler to a manifold collection header,
pipe or similar conduit. Filler elements usually consist of a
septum and septum support.

Permanent Filter Media: A finely graded material (such as
sand, anthracite, et¢.) which removes filterable particles
from Lhe waler.

Filter Aid: A 1ype of finely divided medium used to coat a

septum type filter, usually dialomaceous earth, processed
perlite or similar malterial.

Filtration Flow — The rate of flow, in volume per lime (GPM,
GPH), through the filter sysiem installed per manufacturer’s in-
siructions wilh new clean media.
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Filtration Rate — The rate of filtration of waler through a filter
during the filter cycle expressed in U.S. gallons per minute per
square foot of effective filler area.

Head — A basic measurement of pressure or resistance in a hy-
draulic system which is equivalent Lo the height of the column
of water which would cause the same resistance. The rowal hread
is the sum of all the resistance in an operating system (energy
per unit weight of flowing fluid).

Hoop — A circumferential constraint thal prehibits the reaction
10 the pressure lending lo separale Lhe slaves in a hot tub,

Hot Tub — A hydrotherapy spa consirucled of wood with sides
and botloms formed separately; and the whole shaped Lo join
logether by pressure from the surrounding hoops, bands or
rods; as distinet from spa units formed of plastic, concrete,
meial, and other materials.

Hydrojets — A filling which blends air and waler creating a high
velocily, turbulent siream of air enriched waler.

Hydrotherapy Spa — A unit designed for recreational and Lher-
apeulic use which is not drained, cleaned or refilled for each
user. It may include, bul not be limited to hydrojel circuiation,
hot water, cold water mineral baths, air inductlion bubbies, or
some combination thereof. Indusiry terminology for-a spa in-
cludes, but is not limited to, “therapeutic pool,” “hydrotherapy
pool,” “whirlpool,” “hol spa,” “hot tubs,” elc.

Liner — That membrane Lhal acts as a container for Lhe waler.

Expandable Liner: A liner that is consirucied of a material
that has the capability of siretching into a depth or shape
other than the original construction dimensions.

Hopper Liner: The liner that is used to obtain greater depih
by geometrical paltera construction of the liner bottom Lo fit
a predetermined size or shape.

Loads — The weighls of malerials used in building conslruclion
are labulated and classified as dead loads. Live loads are general-
ly considered to be uniformly distributed and are classified ac-
cording Lo occupancy.

Multiport Valve — A separate switching valve with a separale
position for each of the various filter operations. This valve com-
bines in one unil the functions of several direct-flow valves.

Nephelometric Turbidity Units (NTU’s) — A measure of
water clarity.

Overflow System — The lerm encompasses perimeler lype
overflows, surface skimmers and surface water collection sys-
lems of various design.

Pinching Hazard — Any configuration of compenents Lhat
would pinch or entrap the fingers or toes of a child or adult.
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Pools —

Abeve-Ground Spa/Hot Tub: A pool of any shape that is
deeper than 24" (61 cm) or holds more than 2,500 gallons of
waler or has a water surface area in excess of 150 square feet.
The above-ground pool is located entirely above-ground
(i.e., with no excavaled portions) and has a conslant depth.
In-Ground Spa/Hot Tub: Any spa/hotl tub/pool whose sides
reside partially or fully below the natural ground level.
Non-Permanently Installed Spa/Hot Tub: Any pool that is
so constructled that it may be readily disassembled for slorage
and reassembled to its original integrity.

On-Ground Spa/Hot Tub: Any pool whose sides rest fully
above Lhe surrounding earth and which has a deep area
below ground ievel.

Permanently Installed Spa/Hot Tub: One that is construci-
ed in the ground, or in a building, in such manner thal the
peol cannot be readily disassembled {or slorage.

Public Spa and Hot Tubs — Any spa and/or hot tub, other than
a residential spa or hot tub which is intended solely for bathing
and is operaled by an owner, lessee, operator, licgnsee, or con-
cessionaire, regardless of whether a fee is charged for use.
Public spas and hol tubs may be individual units or may be in-
Llegraled into a larger swimming pool or bathing pool.

Recessed Steps — A riser/tread or series of risers/treads ex-
tending down from the deck with he botlom riser/tread
lerminaling al the spa/hol tub/pool wall, thus creating a
“stairwell.”

Recessed Treads — A series of verlically spaced cavilies in the
spa/hot lub/pool wall creating tread areas for stepholes.

Removable — Capable of being laken away (tom Lhe main unit
with the use of only simple tools, such as a screwdriver, pliers or
wrench.

Rod — See Hoop.

Septum — That part of the filler element consisting of cloth,
wire screen or other porous material on which the filler medium
or aid is deposited,

Spa — A hydrotherapy unil (see Hydrotherapy Spa} of irregular
or geometric shell design.

Spray Rinse, Mechanical — A [ixed or mechanicaily movable
spray syslem which directs a stream of water against Lhe filler
surface, causing the filter aid and accumulated dirt to dislodge
into the emply tank.

Superchlorination (Shock Treatment) — This refers Lo raising
the residual chlorine level to 10 ppm for several hours to clarify
the water, remove ammonia (combined chlorine) and to kill
any algae present, This procedure is necessary on a rouline basis
as required (daily/weekly) 10 mainlain acceplable waler condi-
lions.
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Tamperproof — Tools are required Lo aller or remove portions
of Lhe equipment.

Tread Contact Surface — Foot contact surfaces of ladder, step,
slair or ramp.

Turnover — The period of time (usually in hours) required to
circulate a volume of water equal to the pool capacity. The ruri-
over rate is the number of limes a quantily of water equal Lo the

reference only - see www.cdc.gov/healthyswimming

pool capacily passes through Lhe filters in a stated time {usually
in turnovers per day).

Water Line — The water line shall be defined in one of the fol-
lowing ways:
a. Skimmer System — The water line shall fall in the mid-
point of the operating range of the skimmers.
b. Overflow Systems — The water line shall be estabiished
by the height of the overflow rim.

ADDITIONAL TECHNICAL TERMS*

Air Pump Assist Backwash — The compressing of a volume of
air in the filter effluent chamber (by means of an air compressor
or by the waler pressure {rom the recirculating pump) which,
when reteased, rapidly decompresses and forces waler in the
filter chamber through the elements in reverse, dislodging the
filter aid and accurmnulated dirt, carrying il away as waste.

Cartridge — A replaceable porous element.

Depth Type Cartridge: A filler cartridge wilth media nol less
than 3/4” (_18 cm) thick which removes particulates as Lhey
penectrale into the media.

Surface Type Cartridge: A filter cartridge with media less
than 3/4" (.18 em) thick which relies on retention of parlicu-
lates on the surface of the cartridge Lo achieve their removal.

Chine — Thal portion of Lhe stave of a hot tub below the
bottom of the croze.

Chine Joist — A brace thal provides supporls to the flcor of a
hoeutub,

Cold Crack — The temperature al which the liner material will
physically crack when folded 180 degrees on itsell. See ASTM
Specification D. 1790, “Brittleness, Temperature of Plasiic Film
By Impact,” revised 1970.

Croze — The milled groove in the stave of a wooden hot tub that
accommodates the floor boards.

Edge Guards — Shields designed 1o cover sharp edges in above-
ground spas or hot iubs.

Filter Vacuum {or Suction) — A filler which operates under a
vacuum from the suction of 2 pump.

*Many of the terms included in this list do not appear in Lhe text, How-
ever, since they are refevant Lo his particular industry, their inclusion
in these guideiines was fel 10 be beneficial.
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Floor — Shall refer to the interior botlom spa/hot tub/pool sur-
face and consists of that surface from a horizontal plane up Lo 2
maximum of a 457 slope.

Freeboard — The clear veriical distance between the top of the
filter media and the lowest outlel of the upper distribuiion
system in a permanent media filter.

Lower Distribution System {Underdrain) — Those devices
used in the boltom of a permanent media filter 10 collecl the
waler uniformly during the fillering and to distribule the back-
wash uniformly during the backwashing.

Precoat — The coaling of filler aid on the septum of a dialomile
type fiiter al the beginning of each filter cycle.

Primary Structural Members — Any part of the structure that
carries or retains for reasonable foreseeable use any sialic or
dynamic load or stress caused by water pressure, surcharge
and/or natural forces.

Secondary Structural Members — Any part of the above-
ground structure that is notl subject to load caused by waler
pressure.

Upper Distribution System—Those devices designed 1o distrib-
ule the waler enlering a permanent media filter in a manner
such as 1o prevent movement or migration of Lhe filter media.
This system shalt also properly collect water during filier back-
washing unless other means are provided.

Upright Supports — That porLiort of the frame which is adjacent
o the above-ground wall in a verlical posilion which supports
the iop rail and braces the wall.
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APPENDIX
LANGELIER SATURATION INDEX

The Saturation Index (5.1}, determined by the following formula, is usetul in determining if water is corrosive (undersaturated) or
scale forming {oversaturaied).

SL=pH+TF+ CF+ AF — 12.1
pH, aciual reading

12.1, constani

TF, temperature factor {lable)

CF, calcium hardness factor (1able)
AF, total alkalinity factor (1able)

Numerical Values for S.1. Fermuia

Temp. Caleium Total

F (C) TF Hardness CF Alkalinity AF
32 0.0 5 0.3 5 0.7
37 (3) 01 25 1.0 25 1.4
46 (8) 0.2 50 1.3 50 1.7
33012 0.3 75 1.8 75 1.9
60 (16) 0.4 100 1.6 100 2.0
66 (19} 0.5 i50 1.8 150 2.2
76 (24} 0.6 200 1.9 200 23
84 (29) 0.7 300 2.1 300 2.5
94 (34} 0.8 400 2.2 400 2.6
105 (40} 09 800 2.5 800 2.9
128 (53) 1.0 1,600 2.6 1,000 3.0

Balanced water = S.1. between -0.5and +0.5
Corrosive waler = S.1. betow -0.5
Scale forming = S.1. above +0.3.

Example: Given lemperature 102°, total hardnass 200 ppm, 101al alkalirity 100 ppm, CaCO, and pH = 7.6

SIL=pH+TF+CF+ AF — 12.1
SL=764+09+19+20—-121=(+)03

Therelore, the saturation index is close to 0, and the waler is considered chemically balanced.
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