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Foreword

Since man normally does not live in an aquatic environment, he is potentially at risk each time he
consumes or has bodily contact with water. Diseases such as typhoid and paratyphoid fever,
amoebic dysentery, leptospirosis, and bacillary dysentery, sometimes associated with contami-
nated drinking water, can also be spread through contact with the contaminated water of
swimming pools. In addition, the swimming pool and surrounding areas are often the source of
injuries and frequently play a role in the transmission of infections of the eye, ear, nose, and
throat. and in the spread of athlete’s foot, impetigo, and other dermatoses. In light of these
conciderations, the proper construction and maintenance of public swimming pools is a public
health problem of great importance.

The first edition of this training manual was published in 1959. It was prepared for use by health
jurisdictions in training programs designed specifically for public health workers and swimming
pool uperators. The intervening years have brought many changes in the concepts of swimming
pool chemistry and disinfection, testing, and operation. Professor David G. Thomas of the State
University of New York has assisted in updating this manual.

This edition represents the latest information on design, construction, operation, maintenance,
and the effect of each on disease control practices and safety procedures. It is organized
specifically to serve as a training and reference guide for State and local personnel, and especially
for further use in the conduct of their own in-service training programs. In addition, it is hoped
that this volume will be useful in the development of training programs which will benefit
operators and owners of swimming pools.

Comments provided by the reviewers were especially helpful. These reviewers include individuals
from the Georgia Department of Human Resources, East Tennessee State University, California
Department of Health, Fairfax County Health Department, Florida Department of Health and
Rehabilitative Services, and the Public Health Joint Committee on Swimming Pools and Bathing
Places of the American Public Health Association. Their assistance in the preparation of this
manual is greatly appreciated.



Names of commercial manufacturers and trade names are provided as examples only, and
their inclusion does not imply endorsement by the Public Health Service or the U.S.
Department of Health and Human Services.
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CHAPTER 1 INTRODUCTION TO SWIMMING POOL SANITATION

I. Swimming Pools and Health

A. GENERAL

Current epidemiologic evidence indicates that well constructed and operated swimming
pools and other public bathing places are not a major public health problem, but potentially
they could become one.

B. DISEASES OF CONCERN

1. Intestinal diseases — Typhoid fever, paratyphoid fever, amoebic dysentery, lepto-
spirosis, and bacillary dysentery can be a problem where swimming waters are polluted
by domestic or animal sewage or wastes.

Swimming pools have been implicated in outbreaks of leptospirosis in Wyoming, Idaho,
and Georgia.

2. Respiratory diseases — Colds, sinusitis, and septic sore throat can spread more readily
in swimming areas due to close contact, coupled with lowered resistance due to
exertion.

3. Eye, ear, nose, throat, and skin infections — The exposure of delicate mucous
membranes, the movement of harmful organisms into ear and nasal passages, the
excessive use of water treatment chemicals, and the presence of harmful agents in the
water can contribute to eye, ear, nose, throat, and skin infections. Close physical
contact and the presence of fomites also help to spread athlete’s foot, impetigo, and
dermatitis.

C. INJURIES

Injuries and drowning deaths are by far the greatest problem at swimming pools. Lack of
bather supervision is a prime cause, as is the improper construction, use, and maintenance of
equipment. Some particular problem areas are:

Loose diving board.

Poorly located water slides.

Projecting or ungrated pipes

Improperly installed or maintained electrical equipment.
Improperly vented chlorinators.

Glass objects in the pool area.

oA S S

Il. The Role of the Official Regulatory Agency

A. The agency cooperates with local governing bodies toward the adoption of sound swimming
pool construction and operation ordinances.

B. It serves as consultant to swimming pool contractors, architects, and engineers.
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C. 1t reviews plans and specifications for new and remodeled pools.
1. Importance of preconstruction plan review

a. Avoid code violations.

b.  Build in useful detaijls which are not part of the code.

C. Develop the owner-agency relationship on a sound basis from the start.
(1) This first contact can build a “consultant™ relationship.
(2) Working with the owner affords an opportunity to discuss agency opera-

tional requirements and procedures.

2. Rules of thumb for plan review
a. Process plans quickly.

b.  Apply regulations UNIFORMLY to all situations.

c.  Apply rules firmly, but with understanding.

d. See that personnel who review plans are competent in pool design and layout
methods.

e.  Assist prospective builders in clearing plans with other official departments.

D. The official agency follows up on construction of new and remodeled pools.

E. The agency provides inspectional services.
1.  Public and semipublic bathing places — These pools should be inspected before
opening, during operation, and at closing time.
2, Private bathing places — Inspection of these pools is usually on a request or complaint
basis, depending on the workload of the department.

F. The agency develops educational programs for the public pool contractors, pool operators,
and official agency personnel.

. Types of Swimming Places

A, Natural outdoor ponds, rivers, and tidal waters are difficult to control from a sanitary
standpoint.

B. Outdoor pools, partly artificial, partly natural, are also difficult to control from a sanitary
standpoint. A typical example would be the widening of a stream bed with masonry units
and using the stream flow to control water conditions.

C. Pools, outdoor or indoor, entirely of artificial construction,
1. Fill and draw pools depend on frequent emptying and refilling to maintain sanitary
conditions and are generally no longer approved.

2.  Natural flow-through pools are similar to those described in “B”, but generally are
more sanitary structures because of their more regular construction features. They
depend on the flow of a stream, lake, or flowing well which has been diverted to flow
in and out of the pool tanks.

3. Artificial flow-through pools are similar to natural flow-through pools, but are usually
furnished with more suitable appurtenances for directing flow in, through, and out of
the pool. Even so, uniform distribution of pool water is difficult to attain.
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4. Recirculatory pools are the most satisfactory from the public health standpoint. They
have, as part of the pool, equipment which filters and recirculates pool water to
maintain satisfactory water quality.

V. Basic Principles for Healthful Swimming

A. Control the introduction of dirt and infective material into the pool.
1. Personal cleanliness of the swimmers is important.
2. Proper design features preclude introduction of surface drainage, sewage pollution,
windblown debris, sand, dirt, or vegetation from surrounding areas.

B. Remove or destroy as rapidly as possible any dirt and infective material which enters the
pool.

1. Continuous disinfection of pool water helps maintain suitable conditions.

2,  Recirculation and filtration at an adequate rate maintains good water conditions.
C. Construct and operate the pool in a satisfactory manner.

1.  Pool equipment and appurtenances are safe.

2, Swimmers are supervised at all times.

3. The number of swimmers is controlled.
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The following form is a madel that can be used in
accepting swimming pool plans for review

SWIMMING POOL CONSTRUCTION APPROVAL REQUEST FOR A .0 puBLIC
O SEmiI-PUBLIC

Pool to Serve:

Glvek HAKME Q) JOMMCGITY, MOTEL, TRAILER | ARRK, AI'ARTMENT, ETC!
Location of Pool: City:
Pool Contractor: Phone:
DESIGN DATA:
Pool surface area sqg.fr.
Pool water volume gallons
Filtration rate (6 hour turnover) gpm
Total Filter Area Required: Diatomaceous earth filters sq.ft,
Sand filters sq.ft.
Rapid sand filters sq.ft.
Scum Gutters: [J yes O] no Recirculating Skimmers: number mfg. cat. number
(SHOW DETAIL ON PLAN) Total weir fength inches
Inlets: number Pump: Distance from main drain feet
[ adjustable type . [ above
[ orifice plate type Pump instalied .. feet Cbelow Water level

SHAPE OF POOL BOTTOM:
AL

Water Line J D“ﬂfﬁj’:i—q

= : .

F

!

i

INFORMATION TO BE SHOWN ON PLAN:

1. Plot plan — show north and prevalling wind dlirection and distance to existing water and sewer mains In the area,

2, Plan of pool — with dimensions,

3. Pool piping arrangement — indlcating type and size of pipe and locatlon of all valves.

4, Location of inlets, skimmers, main draln, vacuum hose conntection, ladders, steps, depth markers, diving boards, life
guard chalr, make-up water Inlet, Iife line, point of chlorine application, flow meter, backwash sightglass and other
necessary details,

5. Location and profile drawing of filtration equipment — with distance from pool.

6. Method and place of backwash and waste water disposal.

7. Pool deck area — show slope and widths, locate drains If use,

8. Detail of scum gutter |f used,

9. If automatic cleaning equipment is to be Installed — show piping layout.




CHAPTER 1

INTRODUCTION TO SWIMMING POOL SANITATION

GENERAL CONSTRUCTION INFORMATION:

Poot Structure: {0 Gunite O Poured concrete 0O Other
Trim and Finish: Decking:
Poo! walls and bottom s Type . - -
Coping Finish o
Tile Minimum width . feet
Depth markers at ___ feet feet ____feev _ _ _ ____feev _feev____ ____ feet
Filter Plant: mfg. catalog number NSF approval: [ yes {J no
Pressure sand and gravel filters: Diatomaceous earth filters:
Number Dia. Filter elements: [ cioth [Ometal []J stone
Height in. .. . Number filters
Total filter area of plant sq.ft. Pressure type [ gravity {J vacuum
Circulation rate 2pm Total area of filter plant sq.ft.
Backwash rate gpm Circulation rate £pm
Turnover rate hours Turnover rate hours
Slurry feeder: {0 yes [J no

Filter Accessories:
Air relief valves: [ automatic 0 hand operated [0 backwash sightglass
Pressure gauges: quantity size Vacuum gauges: quantity size
Flow meter mfg, Catalog number
Circulating Pump:
Size % _hp Self priming: {J yes [J no Strainer size in.
Cireulating rate gpm tdh Backwash rate gpm tdh
Chemical Feeders: mfg. and type Capacity Ibs. Quantity
Chlorinator: mfg. Capacity Ibs. Quantity

O Gas type [ Electric hypo [ Other Capacity

[0 Erosion type  Erosion rate

Chemical used

chlorine (mg/ per gallon)

Other Equipment:;

Deck area lights . Quantity ____ Watts _ Test sets: Chlor, res. {mfg.) _

Underwater lights_ . Quantity _ ___ __Waus ___.___ __ __ Model

Diving boards Quantity ______ _____ Length ________ - pH (mfg.} I

Ladders  _ _ Quantity Treads . Model

Life guard chairs Quantity L Cyanuric acid (mfg.)

Life line _ Quantity ___ ______ Length_ Model __
Floats . . . . . _.

Ring buoy _ _ Quantity Diam. Vacuum cleaner: Head size __ Hose size
Length rope _ ft. Length_ mfg.

Sheperds crook Quantity Handle _fu [ Portable

Fill spout.__ Dia. Air gap. _ __ in. O Integral*

O Above deck  [J Submerged ** [] none

Wall brush: Handies length __ . ___ ... . fu Automatic cleaning equipment: [J yes [J no

Leaf skimmer: Handles _length . ... . . ft. mfg.

REMARKS: — -

Approved . Signed . o -

STATE DEPARTMENT OF HEALTH CONTRACTOR'S SIGNATURE
Date Address Date

*Seenote 9, p. 1.

** Make-up water line must have check valve and vac. breaker installed and shown on plans,

[Reprinted with permission of the Arizona State Department of Health]
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CONSTRUCTING AND REMODELING A PUBLIC SWIMMING POOQL AND BATHHOUSE

|. Basic Considerations of Recirculatory Pools

A. POOL FACILITIES LAYOUT

1.

Bathhouse (See Figure 1) — The bathhouse contains facilities for the comfort and
convenience of the patrons and the administration of the pool. It should contain
dressing rooms, toilet facilities, showers, a pool control center, and an emergency aid
and guard room.

Filter Room — The pool filter room houses the recirculation and filtration equipment,
chemical treatment units (with the exception of gas chlorinators), chemicals, and
supplies for repair. The filter room should be easily accessible to facilitate delivery of
supplies.

Chlorine Room — A separate room is required it gas chlorine is used. It should be
adjacent to the filter room and have direct access from outside the building.

Equipment Room — An equipment room should be provided for storage of such items
as teaching, safety, and deck equipment: diving boards: and guard chairs. The room
should be designed to accept 16-foot diving boards and rescue boats. The equipment
room should be directly accessible to facilitate delivery of equipment.

Snack Bar — Food products are much in demand at outdoor pools, An area separate
from the pool deck should be provided for consumption of food. The sales area should
have windows opening to the outside of the pool compound to serve spectators, and a
window opening into the pool compound for serving those inside. A fence or other def-
inite barrier should separate the food consumption area from the pool deck, and strict
enforcement procedures should be developed to keep all food and drink away from the
pool deck.

Spectator Area — Swimming pools are used for instruction, recreation, competition,
and water shows. Thus, the spectator area should provide adequate seating with good
vinibility from all areas and protection from the weather. Access from the spectator
area to the pool deck should be provided, but simple, positive control of such access
must be maintained to keep spectators off the pool deck and swimmers out of the
spectator area.

Swimmers Pavilion at Outdoor Pools — It is desirable to provide a shelter area

accessible to swimmers for protection from the sun and sudden storms.

Swimming Pool — The ideal relationship between the pool location and service

buildings should provide the following;:

a. For safety, the entrance from bathhouse to pool should be at the shallow end of
the pool.

b. For comfort, the bathhouse or other buildings should provide a windbreak from
prevailing winds at outdoor pools.

¢. The spectator area should be on the south side of the pool (in northern latitudes)
so spectators will not be looking into the sun.

d. Diving boards should be on the south or west side of the pool so that the vision of
divers is not obscured by the sun.

e. The bathhouse should be on the windward side of the pool to aid in preventing
windblown debris from entering the pool.

11
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Figure 1.

CONSTRUCTING AND REMODELING A PUBLIC SWIMMING POOL AND BATHHOUSE

Bathhouse fayout — municipal pool
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B. POOL STRUCTURE DESIGN AND POOL FITTINGS (See Figure 2)

1.

12

Basic Pool Structure — Most multiple-use pools are constructed with a shallow and a
deep area. Except for wading and spray pools, an overflow trough should surround the
entire periphery of the pool. The side and end walls should be vertical for a depth of
not less than 3% feet. The bottom of multiple-use pools should slope not more than 1
inch per foot. Sixty to eighty percent of the area should be less than 5 feet deep. The
exact size of the deep area must depend on safety factors prescribed for diving areas.

Pools built for specific uses (diving, instructional, wading, competitive, or therapy)
may present unique problems.

Fittings —

a. A large main drain should be located at the deepest point in the pool.

b.  Surface skimmers collect a portion of the surface water at the perimeter of the
pool. It can be substituted as an option in place of the peripheral overflow trough
on pools with a perimeter of less than 125 feet.

c. The fill spout introduces fresh or makeup water. There must be an air gap to
prevent backsiphonage.

d. Gutter drains are located in the overflow gutters to conduct the overflow water
for either reuse following filtration or disposal.

e. Déck drains drain the pool deck area.
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Vacuum fittings permit the attachment of a vacuum-cleaning device for pool
cleaning.

Return water inlets are adjustable and direct the return water back into the pool.

Underwater lights are important for safe night or indoor swimming.

Figure 2. Longitudinal section through poal showing fittings
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C. WATER FLOW PATTERN (See Figure 3)
1. Filtering —

a.

C.

Pool water from the main drain and from the skimmer units is withdrawn by a
pump and delivered to the filters.

Water overflows from the surface of the pool to a gutter completely circling the
pool. Outlet drains in the gutter collect the water and carry it to the pump intake
through a makeup tank. Water lost in splashing and evaporation is added at the
makeup tank or the fill spout.

Filtered water is returned to the pool through return water inlets.

2. Vacuum Cleaning — The lines leading from the main drain and skimmers are throttled
or shut off, and the line from the vacuum connection is opened permitting the pump
to pull through this line. The vacuum cleaner attached to the vacuum connection,
tl.:refore, can remove dirt from the pool sides and bottom and carry it to the filters
along with pool water. Manual or self-propelled vacuum equipment can be used.
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3. Backwashing — Pool water is withdrawn from the pool as for a normal filtering
operation, but the flow is reversed through the filters and the accumulated dirt is
washed out to the sewer. Pools with diatomaceous earth filters use a different
backwash procedure.

4. 1Ynitial Pool Filling — Pool water is added through a fill spout from the fresh water
supply. In some pools water may be added through the makeup tank and filtered

before entering the pool.

Figure 3. Swimming pool piping system
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D. FILTRATION EQUIPMENT (See Figure 4)
1. Makeup Tank (Balance Tank) — This tank may provide for continuous addition of
makeup water for the pool and also serve as a receiving point for overflow gutter water.
Makeup water must be added to the tank through an air gap.
2. Chemical Feeders — Coagulants, filter aid, pH control agents, and disinfectants are
important adjuncts to the filtration system.
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3. Filters — A variety of filter types may provide for continuous water filtration. All
filters are backwashed batchwise by reversing the flow of water.

4. Pool Heater — Water temperatures may be maintained during cooler weather for both
indoor and outdoor pools with a pool heater.

Figure 4. Swimming pool filtration equipment
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Il. Designing Pool Size to Fit the Expected Swimming Load

A. GENERAL
This is not primarily an attempt to arrive at a limit for patron load for an existing pool but
rather a method of designing the pool area to fit the expected numbers of swimmers.

B. DESIGN DATA
1. Estimated expected loading—

a. Large public pools —~ Information on expected loading may be obtained from
pools in the same general area, from local recreation department statistics, or by
conducting special surveys.

Cities under 30,000 population will generally have a maximum daily attendance
at swimming pools of between 5 and 10 percent of the population. This figure
will decrease for larger communities. The average daily attendance is about 2 to 3
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percent of the population. Peak attendance in the pool at any one time is about
one-third of the average daily attendance. Neighborhood pools usually draw their
patrons from a distance of 3% miles. Larger pools usually draw their patrons from
a distance of 7 miles with half of them coming from a distance of 2 miles.

b.  Small public or semipublic pools (such as a motel pool) — Experience may be
obtained from similar pools in the general area. A rule of thumb sometimes used
for motels is to allow for one person per unit up to 50 available units and one
person for each additional two units.

2. Swimming limit (APHA) — (see example problem, page 40)

a. Diving area — A design limit of 12 persons is permitted for the area within 10 feet
of a diving board or platform.

b. Swimming area — This is the area of the pool deeper than 5 feet but excluding the
diving area. The swimming area should be designed for 24 square feet per person.

¢. Nonswimming area — For large outdoor pools, 60 to 80 percent of the pool area
should be designed for nonswimming activities. Ten square feet per person in this
part of the pool is the design limit.

lli. Sanitary Construction Requirements

A. POOL WATER SUPPLY

1. The water supply must be of a quality that will permit adherence to the rigid
bacteriological standards for pool water. (See Chapter 5, “Inspection of Swimming
Pools and Bacteriological Sampling of Swimming Pool Waters.”)

2. The chemical and physical properties of the water generally should be the same as
those of drinking water. Low turbidity (less than 0.5 units), above neutral pH, and
absence of harmful chemical levels are imperative for good operation.

3. The quantity available is important because insufficient quantity requires excessive
pool filling times.

4. The water supply system serving the pool must be a sanitary installation. Well supplies,
for example, must be protected against surface contamination.

5.  Fresh makeup water must be introduced through an air gap or vacuum-breaking device
to protect against backsiphonage.

B. POOL AND POOL AREA

1. Construction
a. Poured concrete construction permits inclusion of recessed areas and allows for
complete water drainage from the pool tank during periods of nonuse.

b.  Prefabricated steel, aluminum, or plastic construction may be the least expensive
for initial installation, but has some drawbacks in maintenance.
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c.  Gunite concrete construction (spraying concrete into a preformed excavation) is
less expensive than poured concrete, but permits less variation in pool design such
as vertical wall construction because it depends on arches for structural strength.

Pool walls and floor surfaces require a smooth, impervious surfacing for all pool water
contact areas.

Pool walls and floors must be light-colored for safety and sanitary reasons.

POOL SHAPE, DESIGN, AND FLOOR SLOPES

1.
2.

The outlet drain should be at the deepest place in the pool.

Side and end walls must be vertical for a depth of not less than 3 feet, and rounded
or coved at wall-floor joints. Deep area safety ledges constructed 4 feet below the
water surface are sometimes used. These are made 4 to 6 inches wide, sloping % inch
toward the pool.

The following list of suggested dimensions will allow for greatest versatility of use:
75 x 30, 75" x 45", 75 x 82', 75'x 164'. Also, with the addition of a moveable
bulkhead, pools of 110" x 45" and 164" x 60" are versatile.

One inch should be added to any pool dimension which is a standard competitive
course length, i.e., 75’1 (25 yards), 82°1" (25 meters), 150"1" (50 yards), and 164'1"
(50 meters). Pool widths which are not one of the above should be in multiples of 14
feet to allow for an even number of 7-foot lanes. Many pools have 3 feet added to the
width suggested above to allow for an 18 inch space between the outermost lanes and
the pool edge. The added inch allows a tolerance within which the contractor can work
to be sure that the finished pool will not be any fraction shorter than the prescribed
competitive length.

The slope of the pool floor should not be greater than 1 inch per foot where the water
depth is less than 5% feet, and there should be no sudden changes in slope in this area.
In pools less than 50 feet overall length, the rate of the slope may be increased to 1%
inches per foot.

POOL DECK AREA

1.

Depth markings of 4 inches minimum height, visible both by day and under artificial
lighting, should be placed at regular intervals at the pool periphery and spaced at not
more than 25-foot increments. Even small pools should have the markings at the deep
and shallow ends and at the 5-foot point. It is recommended that the depth markings
be placed both on the deck and at the water surface on the side wall.

The pool must be surrounded by an impervious apron extending at least four feet from
the pool edge. Widths of 8 to 10 feet are preferred.

The deck area should slope away from the pool at about % inch per foot and be
provided with one floor drain for each 100 square feet of surface.

It is desirable to include a shaded area for the comfort of the pool patrons.
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E. MAIN DRAIN

1. The main drain outlet grating should have an area of openings four times the area of
the discharge pipe to prevent objectional suction effects.

rJ

The main drain outlet system located in the deepest section of the pool should be
provided with more than one outlet point if the pool width exceeds 20 feet. These
outlets should be no farther apart than 20 feet on center and no closer than 10 feet
from the side walls.

3. The grating of the main drain outlet should be easily visible. Drains not constructed of
shiny metal should be marked with a dark colored circle.

4. Water discharged from the pool to waste must pass through an air gap to preclude
backsiphonage. Adding a sand trap or diatomaceous earth separator may be advisable
or required by ordinance.

F. RETURN WATER INLETS

1. Design of inlets —Return water inlets should be adjustable, and they must be suited to
the area of the pool which they serve so that water can be distributed evenly. Some in-
lets adjust flow by changing internal orifices while others adjust flow by revolving a tace
plate.

2. Number and location of inlets —

a. All inlets should discharge at a depth of at least 10 to 15 inches below pool
overflow level to prevent [oss of disinfectant.

b. In large pools with outlets more than 5 feet from the end wall, inlets should be
placed on 20-foot centers entirely around the perimeter of the pool or in the
bottom. Pools more than 30 feet wide should have bottom inlets. In pools which
may be used for swimming competition, the inlets on the end walls should be
placed directly beneath the surface lane line anchors.

c. In smaller pools when the distance across the shallow end is ds great as 15 feet,
multiple inlets at the shallow end should be provided. These inlets must serve not
more than 15 linear feet each. In spoon-shaped rectangular pools where outlets
are located more than 5 feet from the end walls, inlets must be placed at both
ends of the pool.

d. The maximum flow rates through variously sized inlet branches should not be
more than listed below:
Inlet size (inches) 1" 1% 1" 2"
Flow rate (GPM) 10 20 30 50

G. ELECTRICAL AND LIGHTING
1. General — All electrical installations should comply with Article 680 of the latest
edition of the National Electrical Code of the National Fire Protection Association, or
local codes if they are more restrictive. Among other provisions, Article 680 specifies
grounding requirements and the uses of ground-fault circuit-interrupters.
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2. Lighting —
a. The advantages of natural lighting should be sought whenever possible. In indoor
pools, windows should be restricted in area and placed high in the walls to reduce

reflection from the water surface. Overhead skylights provide the best lighting
with the least objectionable reflection.

b. For artificial lighting the recommendations of the Uluminating Engineering
Society Lighting Handbook are as follows:

Deck lighting — footcandles on the deck or pool surface:

Qutdoor Indoor
Exhibition 20 footcandles 50 footcandles
Recreation 10 footcandles 30 footcandles

Underwater lighting — values of efficiency for incandescent lamps assumed to be
20 lamp lumens per watt:

Outdoor — 60 lamp lumens (3 watts) per square foot of pool surface.

Indoor — 100 lamp lumens (5 watts) per square foot of pool surface .

H. HOSE CONNECTIONS

1. Connections for %-inch hose should be provided at the pool deck area for flushing and
cleaning. They should be spaced at such intervals that all parts of the pool deck area
can be reached with a 50-foot hose. Additional smaller hose connections should be
provided for the same purpose in the equipment room and in both dressing rooms.

A pressure of at least 20 pounds per square inch should be available.

Hose connections should be fitted with vacuum breakers to prevent siphoning
contaminated water into the water supply. A practical vacuum breaker tor this use is
one th