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Introduction  

The intent of the Cross-Connection Control Program is to implement the Regulations, 
Ordinances, and Procedures outlined herein with the full cooperation of related 
departments, namely the Bay County Public Utilities Department, Water Section. 

The various responsibilities will be herein outlined as well as the basic procedures for 
insuring their proper operation to carry out a properly coordinated program to 
prevent contamination or pollution of potable water supplies by cross-connection 
within the Bay County Water System. 

This cross-connection control program assumes that all of the municipalities (City of 
Panama City, City of Panama City Beach, Town of Cedar Grove, City of Springfield, City 
of Callaway, and City of Parker) as well as the military installations (Tyndall Air Force 
Base, Naval Coastal Systems Station, and Coast Guard) have or will implement and 
enforce similar cross-connection control programs. 



Cross-Connection Program 

Section I - Rules and Regulation Governing Cross-Connection Control 

1.1 Statement Concerning Protection of the Water Supply System 
In order to protect the public water supply system from contamination due 
to Cross-Connections, the County of Bay County, Florida hereby establishes 
the following statements: 

a. No installation of potable water supply piping or part thereof shall be 
made in such a manner that it will be possible for any used, unclean, 
polluted or contaminated water, mixtures or substances to enter any 
portion of such piping from any tank, receptacle, equipment, or plumbing 
fixture by reason of back-siphonage, or any other cause, either during 
normal use and/or operation thereof or when any such tank, receptacle 
equipment or plumbing fixture is flooded, or subject to pressure in 
excess of the pressure in the hot or cold water piping. 

b. No person shall make a connection or allow one to exist between pipes or 
conduits carrying domestic water supplied by any public or private water 
service system, and any pipes, conduits, or fixtures containing or carrying 
water from any other source or containing or carrying water which has 
been used for any purpose whatsoever, or any piping carrying chemicals, 
liquids, gases, or any substances whatsoever, unless there is provided an 
approved backflow prevention device. The approval of the Director of the 
Bay County Public Utilities Department must be obtained prior to any 
connection made between the domestic potable water supply and any 
contaminated, polluted or auxiliary water system. 

c. No plumbing fixture, device or connection shall be installed or 
maintained or shall be connected to any domestic potable water supply, 
when such installation or connection may provide a cross-connection 
between a distribution system of potable water for drinking and other 
domestic purposes and water which may become contaminated by such 
plumbing fixture, device, or connection unless there is provided an 
approved backflow prevention device. 

d. No water piping supplied by any private water supply system or 
industrial piping system shall be connected to the public water supply 
system without the approval of the Director of the Bay County Utilities 
Department. 

1.2 Excerpts from State Codes and Regulations 
a. Rules of the State of Florida Department of Environmental Protection 

Section 17-555.200(16) and 17-555.330: 
Cross-Connection, which is the physical arrangement whereby a public 
water supply is connected, directly or indirectly with any other water 
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supply system, sewer, drain, conduit, pool, storage reservoir, plumbing 
fixture, or other device which contains or may contain contaminated 
water, sewage or other waste, or liquid of unknown or unsafe quality 
which may be capable of imparting contamination to the public water 
supply as a result of backflow. By-Pass arrangements, jumper 
connections, removable sections, swivel or changeable devices, and other 
temporary or permanent devices through which or because of which could 
occur are considered to be cross-connections. 
No contaminant which creates or has the potential to create an imminent 
and substantial danger to the public shall be introduced into a public 
water system. 

b. Standard Plumbing Code – Chapter 12, Section 1204.1: 
Potable water supplying piping, water discharge outlets, backflow 
prevention devices, or similar equipment shall be so located as to make 
impossible their submergence in any polluted liquid or substance. 

e. Standard Plumbing Code – Appendix D, Section D-2(a)-(d) 
The Public Utilities Director or other representative shall enforce the 
provisions of this Code so as to ensure the potability of the customers’ 
water supply, from the point of entrance to the public water supply to the 
extremities of the customers’ water system, including new installations, 
alterations or repairs of existing water supply systems. 
The Bay County Water System is primarily responsible for the prevention 
of contamination and pollution of the public water mains, but only within 
its jurisdictional boundaries. Such responsibility beings at the point of 
origin of the public water supply, i.e., at the discharge of the high service 
pumps at the water treatment plant, and ends at the point of entrance to 
the customers’ water system, provided adequate backflow and back 
siphonage protection is maintained on all water supply systems directly 
connected to the County’s public water system. 
The Public Utilities Director is responsible for supervising the prevention 
of contamination and pollution of the public water main, all water supply 
systems and all water sources. Such responsibility extends from the point 
of origin of the public water supply to and including all extremities of the 
customers supply and its actual use. The Public Utilities Director has prime 
supervisory responsibility for the administration and enforcement of those 
portions of the Cross-Connection, Backflow and Back-Siphonage Control 
Program applicable to existing water supply systems and water sources. 
The customer has the prime responsibility of preventing contaminants and 
pollutants from entering the water supply system, and from entering the 
public water main or water source from his own water supply system. The 
customer shall protect his water supply system against actual or potential 
cross-connection, backflow, or back siphonage, as required by the Program 
and other applicable regulations. He shall assure that all protective devices 
are tested and maintained in the working condition required. He shall 
assure the necessary permits are obtained for 
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new water supply systems installations, and for alterations or repair to 
existing systems, as required by this Program. 

d. Standard Plumbing Code – Appendix D-104.1.1 
No water service connection to any premises shall be installed or 
maintained unless the potable water and water supply are protected 
against actual or potential contamination of pollution in the manner 
required. 

1.3 Results of Non-Compliance 
Service of water to any premises shall be disconnected by the Bay County 
Public Utilities Department if a backflow prevention device required by law, 
rule, or regulation is not installed, tested, and maintained; or if it has been 
found that a backflow prevention device has been removed or by-passed, or if 
unprotected cross-connections exist on the premises and there is inadequate 
backflow protection at the service connection. Water service will not be 
restored until such conditions or defects are corrected. All turn-on and turn-off 
service charges shall be paid by the customer. 
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Section II – Definitions 

2.1 Approved 
Accepted by the Bay County Public Utilities Director or his designated 
Representative. 

2.2 Auxiliary Water Supply 
Any water supply on or available to the premises other than the purveyor’s 
approved public potable water supply. These auxiliary waters may include 
water from another purveyor’s public water supply or any natural source(s) 
such as a well, spring, river, stream, harbor, etc., or “used waters” or 
“industrial fluids”. These waters may be polluted or contaminated or they may 
be objectionable and constitute an unacceptable water source over which the 
water purveyor does not have sanitary control. 

2.3 Backflow 
The flow of water or other liquids, mixtures, or substances under pressure into 
the distribution piping of a potable water supply system from any source or 
sources other than its intended source. 

2.4 Back-Siphonage 
The flow of water or other liquids, mixtures, or substances into the 
distribution piping of a potable water supply system from any source other 
than its intended source caused by the sudden reduction of pressure in the 
potable water supply system. 

2.5 Backflow Preventer 
f. Air-Gap 

The unobstructed vertical distance through the free atmosphere between 
the lowest opening from any pipe or faucet supplying water to a tank, 
plumbing fixture, or other device and the flood level rim of said vessel. An 
approved air-gap shall be at least double the diameter of the supply pipe, 
measured vertically, above the top of the rim of the vessel; and in no case 
less than one inch. When an air-gap is used at the service connection to 
prevent the contamination or pollution of the public potable water system, 
an emergency by-pass shall be installed around the air-gap system and an 
approved reduced pressure principal device shall be installed in the by-
pass system. 

g. Reduced Pressure Principle System 
An assembly of two independently operating approved check valves with 
an automatically operating differential relief valve between the two check 
valves, tightly closing shut-off valves on either side of the check valves, plus 
properly located test cocks for the testing of the check and relief valves. The 
entire assembly shall meet design and performance specifications and 
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approval of a recognized and County sanctioned testing agency for 
backflow prevention assemblies. 
The device shall operate to maintain the pressure in the zone between the 
two check valves at a level less than the pressure on the public water 
supply side of the device. At cessation of normal flow, the pressure 
between the two check valves shall be less than the pressure on the public 
water supply side of the device. In case of leakage of either of the check 
valves, the differential relief valve shall operate to maintain the reduced 
pressure in the zone between the check valves by discharge to the 
atmosphere. When the inlet pressure it two pounds per square inch or less, 
the relief valve shall open to the atmosphere. To be approved, these 
devices must be readily accessible for in-line testing and maintenance and 
be installed in a location where no part of the device shall be submerged. 

c. Double Check Valve Assembly 
An assembly of two independent operating approved check valves with 
tightly closing shut-off valves on each side of the check valves, plus 
properly located test cocks on each side of the check valve. The entire 
assembly shall meet design and performance specifications and approval of 
a recognized and County sanctioned testing agency for backflow prevention 
devices. To be approved, these devices must be readily accessible for in-line 
testing and maintenance. 

2.6 Contamination 
Means an impairment of the quality of the potable water supply system by 
sewage, industrial fluids, or waste fluids, compounds, or other materials to a 
degree which creates an actual hazard to the public health through poisoning 
or through the spread of disease. 

2.7 Cross-Connection 
Any physical connection or arrangement of piping or fixtures between two 
otherwise separate piping systems, one of which contains potable water and the 
other non-potable water or industrial fluids of questionably safety, through 
which, or because of which, backflow or back-siphonage may occur into the 
potable water system. A water service connection between a public potable 
water distribution system and a customer’s water distribution system which is 
cross-connected to a contaminated fixture, industrial fluid system, or with 
potentially contaminated supply or auxiliary water system, constitutes one type 
of cross-connection. Other types of cross-connections include connectors such 
as swing connections, removable sections, four-way valves, spools, dummy 
sections of pipe, swivel or change-over devices, sliding multiport tubes, solid 
connections, etc. 

2.8 Cross-Connection, Controlled 
A connection between a potable water system and a non-potable water system 
with an approved backflow prevention device properly installed that will 
continuously afford the protection commensurate with the degree of hazard. 
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2.9 Cross-Connection Control by Containment 
The installation of an approved backflow prevention device at the water service 
connection to any customer’s premises where it is physically and economically 
infeasible to find and permanently eliminate or control all actual or potential 
cross-connections within the customer’s water system; or it shall mean the 
installation of an approved backflow prevention device on the service line 
leading to and supplying a portion of a customer’s water system where there 
are actual or potential cross-connections which cannot be effectively eliminated 
or controlled at the point of cross-connection. 

2.10 Hazard, Degree of 
The term is derived from an evaluation of the potential risk to public health 

and the adverse effect of the hazard upon the potable water system. 
a. Hazard, Health 

Any condition, device or practice in the water supply system and its 
operation which could create, or in the judgment of the Bay County 
Utilities Department, may create a danger to the health and wellbeing of 
the water customer. An example of a health hazard is a structural defect, 
including cross-connections, in a water supply system. 

b. Hazard, Plumbing 
A plumbing type cross-connection in a customer’s potable water system 
that has not been properly protected by a vacuum breaker, air-gap 
separation or backflow prevention device. Unprotected plumbing type 
cross-connections are considered to be a health hazard. 

c. Hazard, Pollutional 
An actual or potential threat to the physical properties of the water 
supply system or to the potability of the public or the customer’s potable 
water system, but which would constitute a nuisance or be aesthetically 
objectionable or could cause damage to the system or its appurtenances, 
but would not be dangerous to health. 

d. Hazard, System 
An actual or potential threat of severe damage to the physical properties 
of the public potable water supply system or the customer’s potable 
water system or of a pollutant or contaminant which would have a 
protracted effect on the quality of the potable water in the system. 

2.11 Industrial Fluids System 
Any system containing a fluid or solution which may be chemically, 
biologically or otherwise contaminated or polluted in a form or 
concentration such as would constitute a health, system, Pollutional, or 
plumbing hazard if introduced into an approved water supply. This may 
include, but not be limited to: 
Polluted or contaminated waters; 
All types of process waters and “used waters” originating from the public 

potable water system which may have deteriorated in sanitary 
quality; 
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Chemicals in fluid form; 
Plating acids and alkalies; 
Circulated cooling towers that are chemically or biologically treated or 

stabilized with toxic substances; 
Contaminated natural waters such as from wells, springs, rivers, bays, 

harbors, seas, irrigation canals or systems, etc.; 
Oils, gases, glycerine, paraffins, caustic and acid solutions and other liquids 

and gaseous fluids in industrial or other purposes; or 
For fire fighting purposes. 

2.12 Pollution 
Means the presence of any foreign substance (organic, inorganic, or 
biological) in water which tends to degrade its quality so as to constitute a 
hazard to impair the usefulness of quality of the water to a degree which 
does not create an actual hazard to the public heath, but which does 
adversely and unreasonable affect such waters for domestic use. 

2.13 Public Utility Director/Designated Agent 
The Public Utility Director in charge of the Utility Department of Bay County 
is vested with the authority for the implementation of an effective cross-
connection control program and for the enforcement of the provisions of this 
program. The Public Utilities Director may assign the enforcement of this 
program to the agent, or employee of his choice. 

2.14 Water, Potable 
Any water which, according to recognized standards, is safe for human 
consumption. 

2.15 Water, Non-Potable 
Water which is not safe for human consumption or which is of questionable 
potability. 

2.16 Water Purveyor 
This term shall mean the owner or operator of the public potable water 
system supplying an approved water supply to the public. As used herein, 
the terms water purveyor and Bay County Public Utilities Department may 
be used synonymously. 

2.17 Water, Service Connections 
The terminal end of a service connection from the public potable water 
system, i.e., where the water purveyor loses jurisdiction and sanitary control 
over the water at its point of delivery to the customer’s water system. If a 
meter is installed at the end of the service connection, then the service 
connection shall mean the downstream end of the meter. There should be no 
unprotected takeoffs from the service line ahead of any meter or backflow 
prevention device located at the point of delivery to the customer’s water 
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system. Service connections shall also include water service connections 
from a fire hydrant and all other emergency or temporary water service 
connections from the public potable water system. 

2.18 Water, Used 
Any water supplied by a water purveyor from a public potable water system 
to a customer’s water system after it has passed through the point of delivery 
and is no longer under the sanitary control of the water purveyor. 
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Section III – Procedures 

3.1 Existing Facilities 
e. All premises of the type where potential back-flow or cross-connections are 

or may be suspect to possibly occur shall be surveyed by the Bay County 
Public Utilities Department to determine if a further detailed inspections 
will be required. 

f. The owners of the premises in question shall be notified in writing thirty 
(30) days in advance to verify an appointment date and time for a physical 
inspection of the premises. The owner or his authorized representative will 
be required to accompany the inspector during the tour of the premises. 

g. An inspection form will be completed by the inspector and signed by the 
owner or his representative. The owner shall be made aware of any 
corrective measures that may be required to be made. 

h. An official letter of notification shall be sent to the owner indicating what 
corrective measures must be taken, if any, together with specific time 
limits for the completion of said corrections. 

i. Upon completion of the corrective requirements in the notification letter, 
the owner shall have each backflow device tested and certified by an 
approved backflow prevention device tester. The certification report shall 
be submitted to the Utility Department for review and final acceptance. 

j. Within thirty (30) days of final acceptance, the Utility Department shall send 
a letter of “Testing/Overhaul Frequency Schedule” to the owner of the 
premises. In this letter will be listed each backflow prevention device and 
how frequently it must be tested and overhauled. Only a backflow 
prevention device tester from the County’s approved list may test, repair, 
overhaul, and/or certify a device. 

3.2 New Facilities 
k. Each applicant for Utility Services shall be required to complete a Cross-

Connection Control questionnaire. All applications with the exception of 
applicants for a single family residential service shall submit construction. 

l. If the Bay County Public Utilities Department determines that a potential 
cross-connection does or may exist, the Public Utilities Department will 
notify the owner in writing and arrange a meeting to discuss the 
requirements for backflow prevention. An appropriate backflow prevention 
device will be assigned for each potential point of cross-connection. 

m. Upon completion of construction, the owner shall have each backflow device 
tested and certified by an approved backflow prevention device tester, the 
certification report shall be submitted to the Public Utility Department prior 
to receiving a “Certificate of Occupancy” and initiation of water service. 

n. Within thirty (30) days of final acceptance the Utility Department shall send 
a letter of “Testing/Overhaul Frequency Schedule” to the owner(s) of the 
premises. In this letter will be listed each backflow prevention device and 
how frequently it must be tested and overhauled. Only a backflow 
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prevention device tester from the County’s approved list may test, repair, 
overhaul, and/or certify a device. 

3.3 Certification of Backflow Prevention Device Testers 
a. Any persons wishing to become certified as a Backflow Prevention Device 

Tester must possess a valid certification from a training agency recognized 
and approved by the Florida Department of Environmental Protection. 

b. If a person wishes to be placed on the Bay County Utilities Department’s list 
of Approved Backflow Prevention Device Testers, that person must submit 
such request in writing to the Public Utilities Director with a copy of their 
Certificate of Completion from an approved training agency. The Bay County 
Public Utilities Department shall notify the individual in writing as to their 
approval or denial. 

3.4 Records and Maintenance 
c. The owner of the backflow prevention device shall be notified thirty (30) 

days in advance by the Bay County Public Utilities Department as to when 
their particular device will require inspection. 

d. Attached to the above mentioned notification of inspection shall be a Test 
and Maintenance form which must be completed by the owner’s certified 
Backflow Prevention Tester. This form, once completed, shall be submitted to 
the Bay County Public Utilities Department no later than thirty (30) days 
from the date of inspection. Failure to do so could result in discontinuance of 
water service. 
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Section IV – Construction Standards 

4.1 Typical Facilities Requiring Protection Against Cross-Connection 
There are varying degrees of hazard, and the degree of protection should be 
commensurate with the degree of hazard. The following list facilities shall be 
served by an approved backflow prevention device of the type designated: 

Type Hazard: High Hazard = H 
Medium Hazard = M 
Low Hazard = L 

Type of Device: Double Check Valve = DC 
Reduce Pressure = RP 
Pressure Vacuum Breaker = PVB 

 Hazard Type of 
Type of Business: H, M, or L Device  
1. Apartment complexes over 3 stories H RP 
2. Apartment complexes 3 stories or under M DC 
3. Airports H RP 
4. Air conditioning shops (non-automotive) M or H DC or RP 
5. Automobile repair shops (any auto repair) H RP 
6. Antique shops (repairs, restorations, and sales) H RP 
7. Barber shops and beauty salons H RP 
8. Banks L DC 
9. Battery shops H RP 
10. Beer 
Distributors H RP 
11. Bingo 
centers L DC 
12. Blue 
printing shops H RP 
13. Bottling plants M 
to H DC or RP 
14. Bowl
ing centers M DC 
or RP 
15. Brick 
and Stone companies M DC 
or RP 
16. Bus stations
 M DC 
17. Business 
offices L DC 
18. ChurchesM to H DC 
or RP 
19. Car, boat, RV, 
motorcycle lots M to H DC or RP 



20. Concrete 
contractors M to H DC or RP 
21. Cleaning/C
hemical supply companies H RP 
22. Carpet 
cleaning companies H RP 
23. Car washes
 H RP 
24. Cabinetmaker shop
 M to H DC or RP 
25. Convenience stores
 M to H DC or RP 
26. Chiropracto
rs M D 
27. Condomini
ums H R 
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28. Contractor equipment supply companies M to H DC or RP 
1. Copy machine dealers and supplies M to H DC or RP 
2. Cosmetic supply M to H DC or RP 
3. Dentists H
 R 
4. Department stores M to H DC or RP 
5. Donut shops M to H DC or RP 
6. Daycare Centers H
 R 
7. Dry cleaners H
 R 
8. Dance studios M to H DC or RP 
9. Dry ice plants M to H DC or RP 
10. Electronics repair shop M to H DC or RP 
11. Funeral homes H
 RP 
12. Factories H
 RP 
13. Fairgrounds M to H DC or RP 
14. Fuel supply H
 RP 
15. Florist M to H DC or RP 
16. Fruit and vegetable stand L to M
 DC 
17. Gas stations H
 RP 
18. Garbage collection agencies H
 RP 
19. Glass manufacturers (auto, window, ornamental) M to H DC or RP 
20. Hospitals H
 RP 
21. Health clubs or spas H
 RP 
22. Hardware or building material stores M to H DC or RP 
23. Hotels and motels M to H DC or RP 
24. Heating contractors M to H DC or RP 
25. Industrial and medical gas suppliers H
 RP 
26. Ice plants M
 DC 
27. Janitorial services/equipment and supply M to H DC or RP 
28. Jewelers M to H DC or RP 
29. Junkyards M to H
 RP 
30. Kennels, animal shelters and pet groomers H
 RP 
31. Laundromats/uniform service complaints H
 RP 
32. Lounges, bars, night clubs, pool halls M DC or RP 



33. Libraries L
 DC 
34. Laboratories (medical) H
 RP 
35. Laboratories (dental) H
 RP 
36. Medical offices/clinics H
 RP 
37. Movie theaters M to H DC or RP 
38. Moving and storage companies M
 DC 
39. Marinas H
 RP 
40. Meat companies/butcher shops H
 RP 
41. Machine shops H
 RP 
42. Mobile home parks M
 DC 
43. Motor repair (any gas or diesel) H
 RP 
44. Nursing homes H
 RP 
45. Nurseries (plants) M DC or RP 
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74. Natural gas companies H
 RP 
46. Newspaper publishers H
 RP 
47. Offices of office building L
 DC 
48. Optometrists M
 DC or RP 
49. Paint stores H
 RP 
50. Prosthetic centers M or H RP 
51. Psychologist/counselor offices L
 DC 
52. Pharmacies M
 DC or RP 
53. Pest control services H
 RP 
54. Photography studios/developers H
 RP 
55. Photography equipment and supply M
 DC or RP 
56. Plumbers/plumbing contractors M to H DC or RP 
57. Printers H
 RP 
58. Restaurants/cafeterias H
 RP 
59. Retail stores not selling/working with chemicals L
 DC 
60. Retail stores selling/working with chemicals H
 RP 
61. Retirement homes M
 RP 
62. Radio stations L
 DC 
63. Rental centers M to H DC or RP 
64. Rehabilitation institutions H
 RP 
65. Refrigerator equipment supply L to H DC or RP 
66. Supermarkets/grocery stores H
 RP 
67. Seafood markets/warehouses H
 RP 
68. Schools H
 RP 
69. Sand and gravel supply L to H DC or RP 
70. Sandblasting companies M to H DC or RP 
1. Screen printers H
 RP 
2. Shipbuilders/repairs M to H DC or RP 



3. Shoe repair store L to H DC or RP 
4. Sign manufacturer L to H DC or RP 
5. Skating rinks M
 DC 
6. Spa/hot tub sales H
 RP 
7. Swimming pool companies H
 RP 
8. Steel fabricators H
 RP 
9. TV stations M to H DC or RP 
10. Tattoo parlors H
 RP 
11. Townhouses M to L DC or RP 
12. Taxidermist M to H DC or RP 
13. Tire/brake dealers M to H RP 
14. Upholstery shops L to H DC or RP 
15. Veterinarian H
 RP 
16. Water softener/pump service repair L to H DC or RP 
17. Waterbed dealers H
 RP 
18. Welding/welding supply companies L to H DC or RP 
19. Wine, beer, alcohol stores MDC 
or RP 
20. Businesses, with sinks and commodes only MDC 
or RP 

1 3  



120. Businesses with sinks and commodes 
plus use/sell chemicals 

H R 

1. Businesses with outdoor hose bib near high H RP
Hazard location

2. Shipyards H RP
3. Antifreeze plants H RP
4. Irrigation systems (sprinkler lines) L PVB

** This list should in no way be considered complete. Device(s) are always determined 
by type of hazard determined by cross-connection field inspection. 
h. Devices shall be installed as close as possible to the service connection in an 

accessible location approved by the Public Utility Department, and a minimum of 
twelve (12”) inches above grade or flood level. 

i. Approved testing procedures for each type of backflow device shall be available 
for certified testers at the Bay County Public Utility Department. 

In addition, the following list of plumbing devices shall be provided with appropriate 
backflow prevention devices, the purpose of which is to protect the quality of potable water 
and thereby safeguard the public health. 

71. Air conditioning 
72. Air conditioned chill water 
73. Air conditioned cooling tower 
74. Aspirators, medical 
75. Autoclave and sterilizer and steam tables 
76. Below the rim or inverted supply inlets in aquariums, bidets, baptisteries, 

bedpan washers, bird baths, fish ponds, foot tubs, sinks, drinking fountains, 
siphon flush tanks, lavatories, tanks, laundry and other tubs, vats, 
laboratory apparatus therapeutic baths, X-ray developing tanks, etc. 

77. Boiler industrial feeder line 
78. Condensers, medical and industrial 
79. Commercial dishwashing machines 
80. Chlorinators, suction side pump 
81. Degreasing equipment 
82. Digesters, hospitals 
83. Dye vats and tanks 
84. Direct connections, County water and sewage pumps; hydraulic elevators and 

industrial processes 
85. Dental cuspidors and saliva ejectors 
86. Etching tanks 
87. Floor drains with trap primers or flushing connections 
88. Garbage can washers 
89. Industrial in-plant plumbing systems 
90. Lawn sprinkler systems with fertilizer injection pump 
91. Laundry machine, hospital 
92. Meter, protection industrial plants 
93. Processing tanks 
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24. Pumps for unsafe materials primed by water 
94. Rubber hose equipped with hand control or self-closing faucet 
95. Swimming pools, commercial 
96. Swimming pools, home 
97. Sprinkler systems fire protection with or without chemical additives 
98. Steam tables 
99. Watering troughs with vaccine, etc., added for poultry, etc. 
100. Water operated ejectors 

4.2 Fire Protection System Classification 
Fire protection systems consist of sprinklers, hose connection(s), and hydrants. 
Sprinkler systems may be dry or wet, open or closed. Systems of fixed-spray 
nozzles may be used indoors or outdoors for protection of flammable liquids and 
other hazardous processes. It is standard practice to equip automatic sprinkler 
systems with fire department pumper connections. 

For cross-connection control, fire protection systems may be classified on the 
basis of water source and arrangement of supplies as follows: 
Class 1 Direct connections from public water mains only; no pumps, tanks, or 
reservoirs; no physical connection form other water supplies; no antifreeze or 
other additives of any kid; all sprinkler drains discharging to atmosphere, dry 
wells, or other safe outlets (Figure 4-1)
Class 2 Same as Class 1 except that booster pumps may be installed in the 
connections from the street mains (booster pumps do not affect the potability 
of the system). It is necessary, however, to avoid drawing so much water that 
the residual pressure in the water main is reduced below 20 psi (Figure 4-2). 
Class 3 Direct connection from public water supply mains, plus one or more of 
the following: elevated storage tanks; fire pumps taking suction from above 
ground covered reservoirs, or tanks; and pressure tanks (Figure 4-3). (All 
storage facilities are filled or connected to public water only, the water in the 
tanks are to be maintained in a potable condition. Otherwise, Class 3 systems 
are the same as Class 1.)
Class 4 Directly supplied from public mains, similar to Class 1 and Class 2, 
with an auxiliary water supply dedicated to fire department use and available 
to the premises, such as an auxiliary supply located within 1,700 ft (518 m) of 
the pumper connection (Figure 4-4).
Class 5 Directly supplied from public mains and interconnected with auxiliary 
supplies, such as pumps taking suction from reservoirs exposed to 
contamination, or rivers and ponds; driven wells; mills or other industrial 
water systems; or where antifreeze or other additives are used (Figure 4-5). 
Class 6 Combined industrial and fire protection systems supplied from the 
public water mains only, with or without gravity storage or pump suction 
tanks (Figure 4-6).

4.3 Recommended Protection for Fire Protection Systems 
Class 1 and Class 2 fire protection systems are those systems tha generally and 
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ordinarily would not require an approved backflow protection assembly at the 
fire system user connection in order to protect the public water system. 
However, it is recognized that special conditions may exist on the sites of Class 
1 or Class 2 fire sprinkler systems such that actual or potential contamination 
hazards are presented to the domestic water supply. Under these special 
conditions, an approved backflow prevention assemble at the user connection 
for the fire sprinkler system is warranted. Some examples of special conditions 
include: 
•Underground fire sprinkler pipelines parallel to and within 10 feet (3 m) 

horizontally or sewer pipelines or other pipelines carrying significantly toxic 
materials; 

•When water is supplied to a site or an area from two or more services of a 
water utility or from two different water utilities, flow problems should be 
evaluated; 

•Occupancies (or changes in occupancies) that involve the use, storage, or 
handling of types and quantities or materials in a manner that could present 
a significant health hazard to the domestic supply; 

•Premises with unusually complex piping systems (usually these 
premises will have an approved backflow prevention assembly on their 
domestic service piping); and 

•Systems with pumper connections in which corrosion inhibitors or other 
chemicals are added to tanks of fire trucks, or where the water purveyor can 
not be assured of the potability of the input to the pumper connection. 

Class 3 systems will generally require minimum protection (approved double 
check valve assembly) to prevent stagnant waters from backflowing into the 
public potable water system. 

Class 4 systems will normally require backflow protection at the service 
connection. The type (air gap, reduced pressure backflow prevention assembly, 
or double check valve assemble) will generally depend on the quality of the 
auxiliary supply. 

Class 4 and 5 systems normally would need maximum protection (air gap or 
reduced pressure backflow prevention assembly) to protect the public 
potable water system. 

Class 6 system protection would depend on the requirements of both industry 
and fire protection, and could only be determined by a survey of the premises. 

A meter (compound or detector check) should not normally be permitted as 
part of a backflow prevention assembly. However, an exception may be made if 
the meter and backflow prevention assembly are specifically designed for that 
purpose. 
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4.4 Recommended Backflow Prevention Devices 
The following is a list of recommended manufacturers or backflow prevention 
devices: 

Note: Any appropriate device, approved by the FOUNDATION for CROSS-
CONNECTION CONTROL and HYDRAULIC RESEARCH (FCCC&HR), will be 
acceptable. 
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Appendix 

A1. Types of Backflow Prevention Devices 

The flowing pages illustrate basic types of Backflow Prevention Devices and the 
varying methods of typical outdoor installations. 

Backflow Prevention Devices installed indoors will vary in the method of their 
installation based upon the location and configuration of the existing or proposed 
piping system. 
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Figure 2 Air Gap Separation 

Note: An Air Gap Separation means the unobstructed vertical distance through the 
free atmosphere between the lowest opening from any pipe or faucet 
supplying water to a tank, a plumbing fixture or other device and the flood 
level or overflow rim of the receptacle. 

The Approved Air Gap Separation shall be at least double the diameter of the 
supply pipe measured vertically above the overflow rim of the vessel and in 
no case shall the Gap be less than one inch (1”) in diameter. 
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Figure 3 Atmospheric Vacuum Breaker (A.V.B.) 

Note: The Atmospheric Vacuum Breaker (A.V.B.) cannot be installed where it will 
be subjected to back pressure. It can only provide protection against back 
siphonage of non-toxic pollutants. Each device shall be installed in an 
accessible location to facilitate inspection and servicing. 

Each A.V.B. shall be installed downstream of the last shut-off valve and at 
least twelve inches (12”) above the highest sprinkler head or outlet. No 
valves may be located downstream of the device. 

Under no circumstances should the A.V.B. be installed where it be under 
continuous operating pressure for more than twelve (12) hours in and 
twenty-four (24) hour period. 
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Figure 4 Pressure Type Vacuum Breaker (P.V.B.) 

Note: The Pressure Vacuum Breaker (P.V.B.) cannot be installed where it will be 
subjected to back pressure. It provides protection against back siphonage of 
both contaminants and pollutants. 

Each P.V.B. shall be installed in an accessible location to facilitate inspection 
and servicing. 

Each P.V.B. shall be installed on the main line to the irrigation system and at 
least twelve inches (12”) above the highest sprinkler head or outlet. Valves 
may be located downstream from the device. 
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Figure 5 Double Check or Reduced Pressure Backflow Preventer 
Single Service: 3/4”, 1”, 1 1/2”, and 2”

Note: Installation shown below is for a two inch (2”) service. Change piping materials 
accordingly for other service sizes. Cut ends of item 2A in the field for 
correct-length. 
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Figure 6 Double Check or Reduced Pressure Backflow Preventer 
Dual Service: 3/4”, 1”, 1 1/2”, and 2”

Note: installation shown below is for a two inch (2”) service. Change piping materials 
accordingly for other service sizes. Cut ends of item 2A in the field for 
correct length. 
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Figure 7 Double Check Backflow Preventer  
Single Service: 4”, 6”, and 8”

Note: Field adjust and cut Item 3 to the proper length.  
Do not interchange Items 4 and 5. 

MATERIALS
Item Quantity Description

1 1 4”, 6”, 8” Valve, Double Check
2 4 4”, 6”, 8” Bend 45° F-F
3 2 4”, 6”, 8” Adapter, C.I. (72” Long) F-PE

3A 1 4”, 6”, 8” Adapter, C.I. (24” Long) F-PE
4 3 4”, 6”, 8” Adapter, Flange, D.I.P.

5 2 4”, 6”, 8” Adapter, Flange, P.V.C. (OR-18)
6 2 4”, 6”, 8” Valve, Gate, C.I., F-F
7 1 or 2 2” Iron Pipe/Concrete Foundation
8 * Pea Gravel
9 * Plastic Liner

10 2 Reaction Block
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Figure 10 Reduced Pressure Backflow Preventer 
Single Service: 4”, 6”, and 8”

Note: This type of construction is designed for use in a limited working area. Field 
adjust and cut Item 3 to the proper length. 
Do not interchange Items 4 and 5. 

MATERIALS
Item Quantity Description

1 1 4”, 6”, 8” Valve, Reduced Pressure Principle
2 4 4”, 6”, 8” Bend 90° F-F
3 2 4”, 6”, 8” Adapter, C.I. (48” Long) F-PE

3A 1 4”, 6”, 8” Adapter, C.I. (24” Long) F-PE
4 3 4”, 6”, 8” Adapter, Flange, D.I.P.
5 2 4”, 6”, 8” Adapter, Flange, P.V.C. (OR-18)

6 2 4”, 6”, 8” Valve, Gate, C.I., F-F
7 1 2” Iron Pipe/Concrete Foundation

8 * Pea Gravel
9 * Plastic Liner

10 2 Reaction Block
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