






 

 

CROSS CONNECTION CONTROL 

BACKFLOW PREVENTION 

 

Enclosed are two new forms, the DOH-347 and DOH-1013, to be used for all future plan submittals for 
the approval of containment backflow preventers.  All submittals must also include plans, specifications 
and an engineering report as outlined in the enclosed January 1992 supplement to the cross connection 
control manual. 

 

The DOH-347 (5/91) form, “New York State Department of Health Application for Approval of Backflow 
Prevention Device”, has 12 questions that must be completed by the design engineer or architect before 
the application, plan, engineering report and specifications are submitted to the supplier of water for 
his/her review and approval.  Question 13 and 14 are completed by the supplier of water before the 
submission is forwarded to the Cayuga County Health Department.  In the City of Auburn four (4) 
complete sets of the above noted items must be submitted to the supplier of water. 

 

The DOH-1013 (9/91) form, “Report on Test and Maintenance for Backflow Prevention Devices”, 
consists of two parts: (1) a place to document the initial test of the device(s) by a New York State 
Department of Health certified backflow prevention device tester: and (2) a Certification by the design 
engineer or architect that the installation is in accordance with the approved plans.  Parts 1 and 2 must 
be returned within 30 days of installation. 

  



 

 

CROSS CONNECTION CONTROL 

BACKFLOW PREVENTION 

For Commercial or Industrial Connection to Public Water Supply System 

Legal Basis: New York Sanitary Code Part 5-1.31 

  Auburn Municipal Code Chapter 45 (Article IV) 

The installation of a containment backflow preventer prior to plan approval by this Department may 
result in costly construction changes and legal action. 

Purpose: The purpose of the above is to safeguard potable water supplies by preventing backflow 
into public supply systems. 

A. APPLICATION: (Form DOH-347) 

All applications must be accompanied by plans, specifications and an engineer’s report describing 
the project in detail.  The applicant must be signed by a NYS registered professional engineer or 
architect.  The project must first be submitted to the water supplier, who will forward it to the local 
public health engineer.  Forms must be prepared in quadruplicate with four copies of all plans, 
specifications and descriptive literature. 

B. SUBMISSION AND APPROVAL: 

Forms: 

1. DOH-347 New York State Department of Health Application for Backflow Prevention Device(s). 
 

2. DOH-1013 Report on Test and Maintenance of Backflow Prevention Devices. 

  



 
 

PROCEDURE 
 

 

Water Customer 1.   Notifies the Local Water Supply Official (LWSO) of intent to make and   
maintain a service connection to the public water supply system. 

LWSO 2.  Investigates conditions at the site of proposed service connection 
installation; requests technical advice from Local Health Department Engineer 
(LHDE), if necessary. 

3.  Requests Water Customer to submit plans, specifications, and application 
(Form DOH-347), in quadruplicate. 

Water Customer 4.  Submits plans, specifications, engineering report and application (Form DOH-
347) in quadruplicate. 

LWSO 5.  Reviews submission, transmits with recommendations to LHDE, in 
quadruplicate. 

 5a. Disapproves and returns submission to Water Customer for correction and 
resubmittal. 

LHDE 6.  Reviews submission, transmits with recommendations for approval to Bureau 
of Public Water Supply (BPWS), in quadruplicate. 

 6a. Disapproves and returns submission to LWSO for corrections and 
resubmittal. 

BPWS 7.  Evaluates application, plans, specifications and recommendations, approves 
application, sends letter of approval, and copy of approved plans, to LWSO, 
Water Customer and Design person. 

Water Customer 8.  Installs approved protective devices in accordance with the plans approved 
by BPWS. 

Water Customer 9.  Submits (Form DOH-1013), the form consists of two parts:  (1) a place to 
document the initial test of the device(s) by a New York State Department of 
Health Certified Backflow Prevention Device Tester: and (2) a Certification by 
the design engineer or architect that installation is in accordance with approved 
plans.  Parts 1 and 2 must be completed and returned within 30 days of 
installation. 

 



 

 

 

Water Customer 10.  Inspects and tests protective device(s) at least annually and maintains a 
record of inspections, (Form DOH-1013) submits reports of inspection, testing, 
disassembly and overhauls to LWSO and Local Health Department Engineer 
within 30 days of completion.  (Form 1013)  Testing must be done by a NYS DOH 
Certified Backflow Prevention Device Tester. 

Water Customer 11.  Disassembles and overhauls RPZ or DCVA every five years. 

 

POLICY- Section 1 

 

A.  Hazardous cross-connections must be promptly eliminated. 
B. Cross-connection control is the responsibility of the supplier of water and the water customer 

(Part 5, New York State Sanitary Code, Subpart 5-1 Public Water Supplies, Section 5-1.31). 
C. Cross-connection control by containment must be employed and requires the installation of an 

acceptable backflow prevention device in every water service line to a facility for which a 
potential hazard exists.  Such devices should be installed at or near the property line to the 
facility as possible. 

D. The degree of protection shall be commensurate with the degree of hazard.  The following is a 
minimum. 
 

Degree of Hazard   Protection Required 
Of Facility 
 
Hazardous    RPZ with Air Gap 
 
Aesthetically Objectionable  DCVA 
 
Non-Hazardous    Internal Plumbing Control 
 

E.  Internal plumbing control necessary for the protection of the on-premise user, is not equivalent 
to containment, but is necessary adjunct to a totally protective program.  The water customer is 
responsible to prevent cross-connections within his/her facility. 

F. Testing and maintenance records shall be kept by the supplier of water for each required 
backflow prevention device. 



G. The planning and implementation steps, include suitable timetables, of a supplier’s cross-
connection control program should receive the endorsement of the Local Health Department 
Engineer. 
 
 

RESPONSIBILITIES-Section 2 
A.  State Department of Health 

The Department of Health is authorized by the Public Health Law § 201 to supervise and regulate 
the sanitary aspects of the water supplies.  A community’s water supply system must be free of all 
sanitary hazards, including unprotected cross-connections.  Accordingly, the Department can 
require the supplier of water to take preventive action against any water customer who may pose a 
threat to the public water supply system and see to it that such a customer is required by the 
supplier to install, test and maintain an acceptable backflow prevention device. 

B.  Supplier of Water 
 
The supplier of water responsibility for cross- connection control is found in Part 5 of the State 
Sanitary Code, Section 5-1.31 entitled “Cross Connection Control.”  The supplier of water is 
responsible to assure that water of questionable or unsuitable quality does not enter the public 
water supply system.  The supplier is required to determine the degree of hazard that a facility 
poses to his/her water supply system, and to require that an acceptable backflow prevention 
containment device be installed, tested, operated and maintained and that adequate records of 
maintenance and repair be kept. 
 
C. Customer 

The customer has the primary responsibility of preventing contaminants from entering the potable 
water piping system and subsequently, the public water supply. 

 

TYPICAL INSTALLATION DETAILS-Section 7 

A. Principles 

The following material shows design concepts pertinent to the installation of backflow prevention 
devices.  The design of specific installations should be in accordance with the requirements of the 
state Education Law. 

In general, backflow prevention devices must be protected against freezing and must be accessible 
for testing and maintenance. 

 



Pit installations are acceptable.  However in the case of an RPZ, a pit installation is usually not 
feasible since a gravity drain must be provided which cannot be connected directly to a sewer. 

The accompanying figures show the use of floor drains for RPZ installations.  An acceptable alternate 
is the use of a funnel raised to just below the discharge port of the device ensuring, of course, that 
an air gap be maintained.  No direct connection to the device for the purpose of drainage is 
permitted which negates the inherent protection afforded by an air gap at the relief valve discharge 
port.  It is good practice to have the discharge end of the gravity drain visible so that it can be 
checked as a matter of daily routine by a facilities maintenance staff. 

It must be kept in mind that a large RPZ with a fouled check valve can discharge at a rate of several 
hundred gallons per minute when subjected to high differential pressures.  The gravity drain should 
be designed for the greatest discharge possible. 

Although it is preferred that backflow prevention devices be installed as close to the property line as 
possible, it is recognized that in certain instances, as when in an urban area, that this is not possible.  
In those instances where it is necessary to install a device within a facility, the same considerations 
should be given to potential for freezing, access for maintenance and testing and in the case of RPZ 
drainage. 

All devices must be installed so that they are not subject to flooding. 

In certain instances, backflow prevention devices installed in parallel on a service line may be 
needed to meet the needs of a facility.   

Such instances are: 

1. Where the water service line to be protected is greater than 10”, branching the line and 
installing parallel devices may be utilized. 

2. Where the facility requires continuous water service, a parallel installation will allow for 
removing one device at a time from service for testing and maintenance. 

3. Where dual service for fire flow requirements are necessary as in Section 6, Figure 6-11. 
 

In no case may the installation of a backflow prevention device include unprotected bypass piping.  
Closed gate valves on the bypass do not constitute protection. 

B. DCVA 

This device does not require any special installation precautions except to protect the unit from freezing 
and insure that the test cocks are accessible.  Adequate access to the test cocks is necessary to facilities 
required testing.  Normal maintenance considerations should be satisfied. 

 
 



 

 

 

 



 

 

  



C.  RPZ 

These devices must also be protected against freezing and the test cocks should be positioned to 
facilitate testing.  Normal maintenance considerations must also be satisfied.  Experience to date 
shows that an above grade installation is usually required in order to satisfy adequate drainage and 
access. 

Note:   Keep snow cleared away from drain. 

 

  



RPZ 

The improper installation of these devices can negate the desired protection.  Most critical is the need 
to provide a gravity drain large enough to receive the maximum potential discharge of the relief valve.  
This drain cannot be subject to flooding and must be screened. 

 

  



RPZ 

INSTALLED WITHIN A FACILITY 

 

 

  



D. Air Gap 
 
This method of cross connection prevention is profusely illustrated in plumbing control 
publications.  The same basic requirement is also appropriate for containment control; namely, 
that the opening of the inlet pipe be at least two (2) diameters (of the inlet pipe) above the 
flood or overflow level of the tank or vessel.  In no case shall the gap be less than 1 inch. 
 
 
 

 

  



ACCEPTABLE DEVICES - Section 8 

Determination of Acceptability 

Only three devices are applicable to the containment concept of cross-connection control.  These are 
the DCVA, RPZ, and air gap.  Which DCVA or RPZ are acceptable?  Acceptance of a device is based on one 
of the following two evaluation procedures: 

1. A device will be placed on the New York State Department of Health list of Acceptable Devices 
when it has successfully passed both the Laboratory and the Field Evaluation phases of the 
Foundation for Cross Connection Control & Hydraulic Research approval program and the 
manufacturer has been granted a Certificate of Approval. 
 

2. A device which has been evaluated against each of the following three standards by an 
independent testing laboratory and shown to comply will be placed on the New York State 
Department of Health list of Acceptable Devices: 
 
A. Foundation for Cross-Connection Control and Hydraulic Research, Manual of Cross-

Connection Control, Section 10 – Specifications of Backflow Prevention Devices. 
B. American Society of Sanitary Engineering Standard No. 1013 (RPZ) or No. 1015 (DCVA) 
C. American Water Works Association Standard C506.  The Bureau of Public Water Supply will 

review the evaluation report of the backflow prevention devices under test and shall 
determine what sizes, if any, are acceptable. 
 

Based on the above, a list of acceptable devices is published from time to time.  As new units are found 
acceptable, the list will be revised and will be available as a separate guideline available from the Local 
Health Department Engineer. 

The plan submittal must include the following: 

1. A site plan of the facility containing a general location map, buildings, the public water main(s) – 
location size, all water services including all fire services – location and size, meter pits, yard 
hydrants, pumper connection(s), interconnections and the location of the proposed backflow 
preventer(s); 

2. A plumbing floor plan (plan view) or partial floor plan indicating water service, water meter 
layout, proposed backflow preventer(s), booster pump system, floor drain(s) and all nearby 
objects (examples: electrical panels, boilers, chillers, storage tanks, fire pumps, fire sprinkler 
risers, etc.).  The plan must be drawn to scale or with dimensions indicated from walls and all 
nearby objects; 

3. A vertical cross section(s) of the proposed installation with elevations from floor, ceiling, outside 
grade and all nearby objects. 

An engineering report must be included with the plan submittal.  The report must describe the project in  



detail.  Items that should be included or described in the report include: 

1.  General use of water within the facility, 
2. Size and description of water services; 
3. Number of floors within the facility; 
4. Actual of estimated maximum flow demand; 
5. Pressures – existing and after the installation of the backflow preventer(s); 
6. Description of the firefighting system – indicate the A.W.W.A. Manual M-14 class of sprinkler 

service; 
7. Description of the proposed installation of the backflow preventer – indicate the location of 

backflow preventer, drainage, lighting, heating, access to unit, square footage of the floor level 
where the backflow preventer is to be located; 

8. Description of the existing or proposed booster pump system, answering the following 
questions: 
A.  After the installation of the proposed backflow preventer(s), will the Net Positive Suction 

Head (NPSH) required for all proper operation of the booster pump system be adequate? 
B. After the installation of the backflow preventer(s) in the suction line to the booster pump 

system, will the booster pump system operate properly at peak demand to deliver adequate 
pressure to the highest elevation and/or most remote fixture unit or any other operation 
requiring a certain pressure?  Note:  The New York State Uniform Fire Prevention and 
Building Code Part 902.4c requires the minimum pressure at water outlets at all times to be 
as follows: 
 
Fixture – non flush valve - 8 psi. 
 
Fixture – flush valve - 15 psi. 
 

C. Does the booster pump system have a pressure cut off switch in the suction line?  What is 
the pressure setting of the switch?  An existing or proposed cutoff switch must be set at the 
following setting: 

For a cutoff switch where the backflow preventer is located upstream of the booster pump 
(s) – set at 10 psi. 

For a cutoff switch where the backflow preventer is located downstream of the booster 
pump (s) – set at 20 psi. 

9. The need for dual backflow preventers.  Does the facility need a continuous water supply? 
10. The location of the 100 year flood plain.  If the facility is located within the flood plain, what is 

the 100 year flood plain elevation?  A reduced pressure zone (RPZ) backflow preventer must be 
installed 1” above the 100 year flood plain elevation. 
  



SPECIAL REQUIREMENTS FOR BACKFLOW PREVENTION 

ON FIRE PROTECTION SYSTEMS 

 

The attached booklet is an informational guideline for fire protection systems. 

 

The City of Auburn acknowledges the guidelines recommended by the American Water Works 
Association pertaining to backflow prevention and fire protection as outlined in their manual M-14, 
Chapter 6. 

 

The City of auburn requires that all recommended protection for fire protection systems consist of 
detector assemblies (i.e., RPDA-reduced pressure detector assembly). 

 

The City of Auburn requires that any fire protection system not requiring an approved backflow 
prevention assembly, must have a detector check valve installed as minimum protection. 

 

CHAPTER 6 –AWWA MANUAL M-14 

BACKFLOW PREVENTION AND FIRE PROTECTION 

 

Like other situations encountered in cross connection control, the degree of backflow protection 
necessary for a particular fire-protection system will depend on specific conditions present.  Generally, it 
is recommended that the potable water supply be protected when serving fire systems.  Guidelines 
given in this chapter pertaining to fire booster pumps should also be noted. 

 The responsible authority may recognize the use of alarm checks, single checks, or detector 
check meters for certain limited installations, such as fire protection piping systems serving buildings not 
greater than three stories with no auxiliary source of water supply and no use of chemical additives.  It is 
important to note that none of these check valves can be considered acceptable backflow preventers. 

 The responsible authority could require more protection depending on the particular 
circumstances.  A reduced-pressure assembly may be installed within system piping to isolate only that 
portion of the system containing the antifreeze solution. 



 Pressure losses across backflow-prevention assemblies do occur.  This loss must be accounted 
for in the design or redesign of the fire protection system, if it is to function properly.  This factor is 
particularly important when assemblies are added to existing fire-protection systems. 

6.1 FIRE HYDRANTS 

Northern area water utilities have been known to add chemical solutions to their fire hydrants for freeze 
protection.  These compounds include substances, such as ethylene glycol and calcium chloride.  The 
substances are unacceptable from a public health standpoint because they are toxic.  This practice 
cannot be condoned.  Water utilities should repair leaking hydrant valves and pump out hydrants after 
use.  Hydrant drains should not be connected to the sewer. 

6.2 CLASSIFICATION FOR BACKFLOW PROTECTION 

Industrial 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, 
especially in cities, 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 from other water supplies; no antifreeze or other additives of any kind; all sprinkler drains 
discharging to atmosphere, dry wells, or other safe outlets (Figure 6-1). 

Class 2 Same as Class 1except 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 that pressure in the 
water main is reduced below 10 psi (69 kPa) to avoid drawing too much water from the main (Figure 6-
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 aboveground covered reservoirs, or tanks; and pressure 
tanks (Figure 6-3).  (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 auxiliary supply located within 
1700 ft. (518 m) of the pumper connection (Figure 6-4). 

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 6-5). 

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 6-6). 



 



 

 

 



6.3 PROTECTION RECOMMENDED 

Class 1 and 2 fire-protection systems are those systems that generally and 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 assembly 
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 ft. (3 m) horizontally of 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 of 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 of 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 cannot 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 back flowing into the 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 assembly) 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-
protection 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-protection assembly.  However, an exception may be 
mad if the meter and backflow prevention assembly are specifically designed for that purpose.  At any 
time where the fire sprinkler system piping is not an acceptable potable water system material, there 
shall be a backflow-prevention assembly isolating the fire sprinkler system from the potable water 
system.  There are also chemicals, such as liquid foam concentrates used for fighting certain types of 
fires, that are toxic and, therefore, require maximum protection.  NOTE:  Where backflow protection is 
required on an industrial-domestic service that is located on the same premises, backflow protection 
should be provided on the fire service connection.  The industrial-domestic system and fire systems in 



Classes 3, 4, 5, and 6 should have adequate protection foe the highest degree of hazard affecting either 
system.   

6.4 JOCKEY PUMPS 

Fire protection systems may require the use of jockey pumps (an auxiliary pump with high-head and 
low-capacity characteristics) to maintain elevated pressure within the system.  Discharge of a jockey 
pump must be on the downstream side of any check valve, double check valve assembly, or reduced-
pressure principle backflow-prevention assembly as appropriate by class.  Supply for a jockey pump may 
be from either the upstream or downstream side of an assembly.  If supply is taken from the upstream 
side, an assembly of the same type as required on the main line must be installed on the supply line.  
Figures 6-7 and 6-8 both show proper installation of a jockey pump in a system requiring a backflow-
prevention assembly.  Fire 6-7 shows the entire assembly downstream of the backflow preventer, and 
Figure 6-8 shows a proper way to take supply from the upstream side of a backflow preventer. 

  



6.5 BOOSTER PUMPS 

Large volume fire pumps connected to a water main should be equipped with a suction-limiting control 
to modulate the pump if suction pressure approaches 10 psi (69 kPa).  Ideally, such pumps should draw 
from an in-house reservoir, thus allowing pumped fire flows greater than the available water main 
capacity.  The reservoir may be fed by several supply lines increasing the security.  If any of the lines 
have a source other than the potable water system, all input lines must have air-gap discharges into the 
reservoir. 

  





































NEW YORK STATE DEPARTMENT OF HEALTH Application for Approval of
Bureau of Public Water Supply Protection Backflow Prevention Devices
PRINT OR TYPE ALL ENTRIES EXCEPT SIGNATURES
Please completed items 1 through 12a + Block and Lot Numbers

Block # Lot # FOR DEPARTMENT USE ONLY
Log No.

1.  Name of Facility 2.  City, Village, Town 3.  County

                                      Street
4.  Location of Facility

     City state zip

4a.  Phone Numbers 5.  Contact Person

5.  Approx. Location of Device(s) 6.  Mfg. Model # Size of Device(s)

# of Fire Services # of Domestic Services # of Combined Services Total # of Services Total # of Buildings

7.  Name of Owner Title Phone Number 8. Nature of works
            Initial Device Installation
            Replace Existing Device
8a.
                   New Service
                   Existing Service

Full Mailing Address                street
Address

                       City                                                                                state                                   zip

Owner's Signature                                                                     Date     _____/_____/_____
                                                                                                                 M         D         Y

8b.               New Building
                    Existing Building
                    Major Renovations

9. Name of Design Engineer or Architect

                                                                                  Street
                                                                                           Address

                                                                    City

                                                                                          State                                                     Zip

                                                                                                     Signature
Original Ink signature and seal required on all copies

10. NYS License #

     PE            RA           Other

10a.  Telephone Number(s)

Date             _____/_____/_____
                        M       D          Y

11. Water System Pressure (psi) at Point of Connection

            Max ________     Avg ________  Min  ________

12.  Estimate Installation Cost 12a.  Estimate Design Cost

13.  Degree of Hazard                                                        List of processes or reasons that lead to degree of hazard checked:

                Hazardous
                Aesthetically Objectionable

14. Public water supply name

Mailing Address

     ___________________________________________________
                street

      ____________________________________________________________________
                       City                                                    state                                   zip

Telephone No.  (         )

Name of supplier's designate representative

Title

_____________________________________________________

Signature  _________________________     _____/_____/_____
                                                                           M       D           Y

Note:  All applicants must be accompanied by plans, specifications and an engineer's report describing the project in detail.  The project must
first be submitted to the water supplier, who will forward it to the local public health engineer.  This form must be prepared in quadruplicate
with four copies of all plans, specifications and descriptive literature.

DOH-347 (5/91)
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