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WISCONSIN HEALTHCARE ENGINEERING ASSOCIATION (WHEA)

Cross Connection/Backflow Prevention

Webinar: September 13, 2018
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Presenter - Bio

SCOTT LARGENT, PE
PIPING Senior Project Engineer

608-236-1228
slargent@aeieng.com

• Affiliated Engineers

• 25 years overall experience

• 15 year healthcare

• Market sectors served: healthcare, higher 
education, pharma/biotech, and research 
clients

• Clients: University of Wisconsin Hospital & 
Clinics, Unity Point Healthcare-Meriter, 
Aurora Healthcare, Ascension Health Care, 
Ann & Robert  H. Lurie Children’s Hospital 
of Chicago
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Wisconsin Healthcare Engineering Association (WHEA)

• https://www.whea.com/

https://www.whea.com/
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Wisconsin Healthcare Engineering Association (WHEA)

• https://www.whea.com/education/webinars/

https://www.whea.com/education/webinars/
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Wisconsin Healthcare Engineering Association (WHEA)



AFFILIATED ENGINEERS, INC.

September 13, 2018 | Slide 6

Backflow – Cross Connection

• What is unique to Healthcare?

• Why do we care about backflow prevention?
• Patient and Personnel Safety 

• How do we ensure backflow prevention requirements are being met?
• Identification of Hazard

• Code Requirements
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Backflow – Cross Connection

• Code 

• Backflow Conditions

• Cross Connection Devices

• Design and Device Locations

• Plan Review

• Testing

• Fixtures, Food Service, Equipment

• Q & A / Wrap up
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State of Wisconsin: Division of Safety and Professional 
Services – Wisconsin Plumbing Code
• http://docs.legis.wisconsin.gov/code/admin_code/sps/safety_and_buildings_and_environment/380_387

http://docs.legis.wisconsin.gov/code/admin_code/sps/safety_and_buildings_and_environment/380_387
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State of Wisconsin: Division of Safety and Professional 
Services – Wisconsin Plumbing Code: SPS 382
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State of Wisconsin: Division of Safety and Professional 
Services – Wisconsin Plumbing Code: SPS 364

• Code 
Requirements
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FGI – Guidelines for Design and Construction of Health 
Care Facilities

• Code 
Requirements

Image Source: The Facilities Guidelines Institute FGI
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Cross Connection/Backflow Conditions 

Image Source:  US-EPA Cross-Connection Manual

Image Source:  XXXXX
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Cross Connection/Backflow Conditions

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous 
Pressure

• Noncontinuous
Pressure
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Cross Connection/Backflow Conditions

• Backpressure

• Low Hazard

• High Hazard

• Continuous 
Pressure

• Noncontinuous
Pressure
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UW-Health CSC Building 
Testable Registered Devices

495

Fun Fact – Number of Registered Devices at UWH-CSC

University of Wisconsin – Hospital and Clinics: CSC
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• Food service
Lab
Sterilization/Reprocessing
Dialysis-Portable
Pure Water Systems
Janitors Sinks-Elev Vac Breaker/In-line Vacuum Breaker
Janitor’s Rooms (EVS/Housekeeping)-chemical dispensers
Hose Bibbs/Exterior Wall Hydrants
Coffee makers/ice makers-water dispensers
Fire Protection

Cross Connection Conditions – Healthcare and Long 
Term Care
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Cross Connection Conditions – Healthcare and Long
Term Care

• Sterilizers

• Cart Washers

• Washer/Disinfectors

• Other Medical Equipment
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Reduced Pressure Backflow Preventer
Double Detector Backflow Preventer

Double Check Backflow Preventer
Pressure Type Vacuum Breaker

Atmospheric Backflow Preventer
In-line Dual Check Valve

Others

Cross-Connection Devices
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Backflow Considerations

• Hazard Consideration 
• Backpressure
• Backsiphonage
• Low Hazard
• High Hazard
• Continuous Pressure
• Noncontinuous Pressure
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Cross-Connection Devices – Hazard/Condition
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Cross-Connection Device: Fire Protection

Image Source: Affiliated Engineers
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Air Gap ASME A112.1.2

Cross-Connection Devices

• Backpressure

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Air Gap ASME A112.1.3

Cross-Connection Devices

Image Source: Watts Industries

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Atmospheric Vacuum Breaker CSA B64.1.1

Cross-Connection Devices

Image Source: Watts Industries

• Backsiphonage

• Low Hazard

• High Hazard

• Noncontinuous
Pressure
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Backflow Preventer with Intermediate Atmospheric Vent ASSE 1012

Cross-Connection Devices

Image Source: Watts Industries

• Backpressure

• Backsiphonage

• Low Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Barometric (Hydrostatic) Loop

Cross-Connection Devices – Barometric Loop

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Dual Check Valve Type with Atmospheric Port Backflow Preventer 
ASSE 1022, CSA 64.3

Cross-Connection Devices

• Backpressure

• Backsiphonage

• Low Hazard

• Continuous Pressure

• Noncontinuous
Pressure

Image Source: Watts Industries
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Hose Connection Backflow Preventers ASSE 1052

Cross-Connection Devices

• Backpressure

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Hose Connection Vacuum Breakers ASSE 1011/CSA B64.2 & 64.2.2

Cross-Connection Devices

Image Source: Watts Industries

• Backpressure

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Pipe Applied Atmospheric Type Vacuum Breakers ASSE 1001

Cross-Connection Devices

Image Source: Watts Industries

• Backsiphonage

• Low Hazard

• High Hazard

• Noncontinuous
Pressure
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Pressure Vacuum Breaker Assembly ASSE 1020

Cross-Connection Devices

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure

Image Source: Watts Industries
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Reduced Pressure Principle Backflow Preventers and
Reduced Pressure Fire Protection Principle

Backflow Preventers ASSE 1013

Cross-Connection Devices

Image Source: Watts Industries

• Backpressure

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Double Check Backflow Prevention Assemblies and 
Double Check Fire Protection Backflow Prevention

Assemblies ASSE 1015

Cross-Connection Devices

Image Source: Watts Industries

• Backpressure

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Double Check Detector Fire Protection Backflow Preventer
ASSE 1048

Cross-Connection Devices

Image Source: Watts Industries

• Backpressure

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Reduced Pressure Principle Backflow Preventer CSA B64.4

Cross-Connection Devices

Image Source: Watts Industries

• Backpressure

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure
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Spill Resistant Vacuum Breaker ASSE 1056

Cross-Connection Devices

Image Source: Watts Industries

• Backsiphonage

• Low Hazard

• High Hazard

• Continuous Pressure

• Noncontinuous
Pressure



AFFILIATED ENGINEERS, INC.

September 13, 2018 | Slide 37

Design and Location of Devices

• Location of Devices

• Proximity to equipment

• Drainage Requirements



AFFILIATED ENGINEERS, INC.

September 13, 2018 | Slide 38

UWH & C – The American Center

• Reprocessing

• Multiple types 
of equipment 
requiring 
backflow 
prevention 

Image Source: The Facilities Guidelines Institute FGI

Image Source: Univ of Wi – Hospital and Clinics
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UWH & C – The American Center

• Reprocessing

• Multiple types 
of equipment 
requiring 
backflow 
prevention 

Image Source: The Facilities Guidelines Institute FGI

Image Source: Univ of Wi – Hospital and Clinics
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UW – H & C – The American Center

Image Source: Univ of Wi – Hospital and Clinics
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UWH & C – The American Center

Images Source: Univ of Wi – Hospital and Clinics
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UWH & C – The American Center

Image Source: Univ of Wi – Hospital and Clinics



AFFILIATED ENGINEERS, INC.

September 13, 2018 | Slide 43

State of Wisconsin: Division of Safety and Professional 
Services – Plumbing Plan Review

• Table 382.20-1
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State of Wisconsin: Division of Safety and Professional 
Services – Plumbing Plan Review

• Table 382.20-1
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State of Wisconsin: Division of Safety and Professional 
Services – Plumbing Program Home Page
• https://dsps.wi.gov/Pages/Programs/Plumbing/Default.aspx

https://dsps.wi.gov/Pages/Programs/Plumbing/Default.aspx
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State of Wisconsin: Division of Safety and Professional 
Services – Plumbing Products
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State of Wisconsin: Division of Safety and Professional 
Services – Cross Connection Control Assembly
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Annual Testing-What is required to be tested?
Registering Devices

Testing of Devices-Logging in Results

State of Wisconsin: Division of Safety and Professional 
Services: Registering, Testing, Logging of Result
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State of Wisconsin: Division of Safety and Professional 
Services – CCCA Registration and Test Reporting
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State of Wisconsin: Division of Safety and Professional 
Services: CCCA Testing

• What gets 
tested?

• SPS 382.22(8)

• Tests shall be conducted for all assemblies listed in SPS 382 Table 
382.22-1

• Tests shall be performed at least:
• At the time of installation
• Annually
• Immediately after repairs or alterations to the assembly have occurred
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State of Wisconsin: Division of Safety and Professional 
Services: CCCA Testing 

• Table 382.22-1
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https://dsps.wi.gov/Pages/Professions/CrossConnectionControlTester/Default.aspx

State of Wisconsin: Division of Safety and Professional 
Services: Tester

https://dsps.wi.gov/Pages/Professions/CrossConnectionControlTester/Default.aspx
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.

State of Wisconsin: Division of Safety and Professional 
Services: Cross Connection Control Tester

• Cross 
Connection 
Control Tester

• Registration is required by DSPS to become a registered Cross 
Connection Control Tester

• Registration requirements:
• 40 Hours in an approved course or courses in the theory of 

cross connection control assemblies available from various 
providers across the state

• Submit application, supporting documentation and fee ($15 
application fee and $180 credential fee)

• Renewal of registration is required every 4 years from the date of 
issuance and requires 6 hours of Continuing Education (CE) and 
payment of the $180 credential fee
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Product Approval Letter – Backflow Requirements

• Code 
Requirements



AFFILIATED ENGINEERS, INC.

September 13, 2018 | Slide 55

Product Approval Letter – Backflow Requirements

• Code 
Requirements
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Portable RO Units/Dialysis

Image Source: Univ of Wi – Hospital and Clinics Image Source: Willoughby Industries
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Plumbing Fixtures

• Lab Sink
• ASSE 1035

Images Source: Chicago Faucet
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Plumbing Fixtures

• Janitor’s Sink 
(Mop  Sink)

• Chemical 
Dispenser

Image Source: Univ of WI – Hospital and Clinics Images Source: Chicago Faucet
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Plumbing Fixtures

• Clinical Service 
Sink

Images Source: Univ of WI – Hospital and Clinics
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Plumbing Fixtures

• Shower

Images Source: Delta
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Food Service Area

• Various types of 
conditions and 
equipment

Images Source: Univ of WI – Hospital and Clinics
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Wisconsin Healthcare Engineering Association (WHEA)

Questions
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Wisconsin Healthcare Engineering Association (WHEA)

• https://www.whea.com/

https://www.whea.com/
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Wisconsin Healthcare Engineering Association (WHEA)

• https://www.whea.com/education/webinars/

https://www.whea.com/education/webinars/
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Presenter – Contact Information

SCOTT LARGENT, PE
PIPING - Senior Project Engineer

608-236-1228
slargent@aeieng.com

• If questions, 
contact 
information for 
use.
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THE END


