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“In wine there is wisdom, in beer there is
freedom, in water there is ........”
- Benjamin Franklin
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Shane Sullivan, Vice President Of Sales
• 20+ years in healthcare, life-science and bio-pharma

•

Water filtration expert
• Infection Prevention
• Dialysis
• Emergency Response

• Board, APIC Greater Los Angeles Chapter
• Board, California APIC Coordinating Council
• University of Southern California (BS)
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Water Management Requirements For Healthcare Facilities
Historical Perspective
1976
1981
2000
2004
2015
2015
2017
2017
2020
2020
2021
2021
2021
2022

Legionnaires Disease (LD) Outbreak – Bellevue Stratford Hotel, Philadelphia
Link between LD and hospital potable water first recognized (SP Fischer-Hoch et al.)
ASHRAE Guideline 12-2000
L. pneumophila genome is deciphered (Shuman Lab, Columbia University)
ASHRAE 188-2015 (Revised 2018) *39 years
NYS Regulation – Protection Against Legionella
CDC Toolkit (ASHRAE Standard 188)
CMS S&C Memo EC.02.05.01 (Revised 2018) *41 years
ASHRAE Guideline 12-2020
The Joint Commission – Draft NEW Requirements/Public Comment
CDC Toolkit (ASHRAE Guideline 12-2020)
ASHRAE 514P – Advisory Public Review (2021)
The Joint Commission – Pre-publication (March 2021)NEW Requirements
CMS / TJC EC.02.05.02 (Effective January 1, 2022) *46 years!
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Water Management Regulations
• 2017/18 CMS/TJC EC.02.05.01:
• Facilities must develop and adhere to policies and
procedures that inhibit microbial growth in building
water systems that reduce the risk of growth and
spread of legionella and other opportunistic
pathogens in water

• 2022 CMS/TJC EC.02.05.02:
•
•
•
•
•
•

Revisit — water management team
Patient Population / Risk
Control Measures
Corrective Action (Emergency Response)
Ice machines treated as critical control points
Program validation / DOCUMENTATION!

Pathogens of concern:
Legionella
Pseudomonas
Nontuberculous Mycobacteria
(NTM)
E-Coli
Acinetobacter
Burkholderia
Klebsiella
Acanthamoeba
Hartmanella
Stenotrophomonas
Elizabethkingia
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Are You Prepared?
CMS/TJC EC.02.05.02
January 1, 2022

How comprehensive is your water management plan today?
PPTN003
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Resources:
• ASHRAE 188 guideline/standard of care
(Legionella only)

• 2017 CMS regulation impacting close to 20,000
facilities nationally, NOW!

• Joint commission’s revised water management
standard (ec.02.05.02, eps 1 through 4)
•
•
•
•

Water management team
Corrective action plan
Ice machines
Program validation

• CDC toolkits / CDC guidance (WICRA)
Facilities must develop and adhere to policies and procedures that inhibit
microbial growth in building water systems to reduce the risk of growth
and spread of Legionella and other opportunistic pathogens in water
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REVIEW: A Few Basics About Water Management In Buildings

The drinking water supply is not sterile

Building water systems can act as incubators where pathogens grow

Building water systems can transmit pathogen-contaminated water
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Pathogens Of Clinical Concern
Drinking water has a rich, diverse microbial community, including many biofilmassociated pathogens of clinical concern, especially in healthcare settings

Bacteria

•
•
•
•

Legionella
Pseudomonas
Nontuberculosis Mycobacteria

Protozoa

•
•
•

Giardia
Cryptosporidium
Toxoplasma Gondii

Viruses

•
•
•

Norovirus
Rotavirus
Hepatitis-A

E. Coli

CMS Document: “Requirement to Reduce Legionella Risk in Healthcare Facility Water Systems to Prevent Cases and Outbreaks of Legionnaires’ Disease (LD)”
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Sediment, Temperature, Water Age and
©
Disinfectant Residual (STAR ) are key
conditions that support microbial growth
in building water systems
©

Use of the acronym STAR in connection with the analysis of building water systems is subject to copyright owned by Gordon & Rosenblatt, LLC. All rights reserved.
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The Objective Of Water Management: Protect People
ESTABLISH
Microbial Control

MAINTAIN
Microbial Control

Measures are sometimes taken to protect building occupants while establishing and
confirming that microbial control has been established, especially during outbreak
investigations, including but not limited to:

• Restricting water use
• Installing point-of-use or in-line filters on aerosolizing devices (e.g., showers)

• Distributing bottled water (or filtered-water from “filling stations”)

11

CONFIDENTIAL

ASHRAE 188 Methodology
•
•
•
•
•
•
•

Team
System description
Analysis of building water systems
Control measures
Monitoring/Corrective actions
Confirmation (verification & validation)
Documentation

The analysis of building water systems, control measures and validation
centers on physical & chemical (STAR) conditions that can be measured
and managed in real time
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Special Considerations For Water Management In Hospitals
Challenges

Resources

• Complex plumbing systems — STAR conditions

• Highly-trained facilities engineers & operations

• Vulnerable patient populations
• Medical devices & procedures that use water

•

Multiple waterborne pathogens of concern

personnel

• Established infection prevention & control (IP&C)
programs

• Clinical services
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Key Provisions Of TJC Requirements
•

•

Multiple pathogens
• Reaffirms multi-pathogen
scope of CMS S&C memo
• Consistent with CDC toolkits
and guidance
• Aligns with ASHRAE 514P

Parametric validation is
required (STAR)

• Measurement of physicalchemical conditions
throughout the system
• Consistent with ASHRAE
188-2018
• Consistent with ASHRAE
guideline 12-2020
• Consistent with CDC toolkits
& guidance

•

Microbial validation is not
required

• Consistent with ASHRAE
188-2018
• Consistent with ASHRAE
guideline 12-2020
• Consistent with CDC toolkits
& guidance

The Joint Commission does not recommend against testing
Consistent with ASHRAE 188 and CDC Guidance, TJC defers to the judgement
of the team on when, how and where to test and for which pathogens
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Microbial Testing
Limitations
• Microbial testing is not a control measure
• Legionella culture results do not predict
disease or correlate with risk
• Many pathogens of concern cannot be readily
detected by culture *These are referred to as
viable but not culturable “VBMC”

Proper Use
• Multi-pathogen microbial screening can help
focus and establish a baseline for water
management plans
• Routine microbial screening/testing can help
confirm that a water management plan is
effectively controlling hazardous conditions
that support the growth of target pathogens
• Microbial testing is an essential tool for
investigating suspected cases of disease
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Practical Implications — EP1: Team
Consistent with ASHRAE 188 and CDC Guidance, the membership of the water
management team in a hospital should draw on multiple disciplines, including:

• Senior Leadership
• Facilities Engineering & Operations
• Infection Prevention & Control
• Nursing/Clinical Services
• Compliance
• Other Departments (Dialysis, Bio-medical, Central Sterile Processing…)
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Practical Implications — EP2: System Description
The system description should include details and location/map (diagram) of:

• All water system equipment/components
• All water use end points
• All areas designated for specialized purposes

•

All areas designated for specialized patient care

• All medical devices & procedures that use water (or are rinsed with water)
• All drains in areas near patients, medications and sterile supplies

•

All non-potable uses fed by the potable water system
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Practical Implications — EP2: Building Water Systems
The analysis of the building water systems should include:

• A step-by-step evaluation of all water use end points, all plumbing equipment and all
pipes for STAR conditions that, in the absence of control, could support growth of
pathogens

• Identify any areas where potentially hazardous conditions may occur (these
conditions can most likely occur in areas with slow or stagnant water)

• A description and location of every point in the system where water can be
aerosolized or splashed (Sinks, Showers, etc.)

• A description and location of every point in the system where medications are
prepared, or sterile supplies or medical devices are processed or stored

• A ranking of patients receiving specialized care (e.g., BMT, burns,
chemotherapy) for relative vulnerability to the microbial pathogens of concern
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Practical Implications — EP2: Control Measures
Control measures should include means for managing growth supportive (STAR) conditions:

• Sediment – flushing, blowdown, preventive & predictive maintenance
• Temperature – water storage, distribution and delivery temperatures
• Water Age (and dead-legs) – flushing, blowdown

In general, the control measures used to manage sediment, temperature
and water age are effective for inhibiting growth of legionella and the
other pathogens that are within the scope of CMS/TJC requirements for
hospitals. Supplemental disinfection requires special consideration
19

CONFIDENTIAL

Practical Implications — EP2: Control Measures
Control measures may also include continuous supplemental disinfection (CSD)

CAUTION
ASHRAE Guideline 12-2020 Section 5.2.3.1 lists factors that should be considered when
reviewing options for supplemental disinfection including potential Unintended
consequences, such as:

•

Promoting growth of some pathogens

• Formation of toxic disinfection byproducts
• Significant adverse impact on materials
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Practical Implications — EP2: Control Measures (note 1)
Control measures also should include means for preventing contamination of:

• Medical devices that use water
• Devices and equipment that are washed/rinsed with water
• Near Medication and sterile supplies

These and similar devices/equipment should use or be rinsed with water
that meets AAMI TIR34:2014 Water for The Reprocessing of Medical
Devices
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Practical Implications — EP2: Control Measures (cont.)
Protective measures, when used routinely, are sometime referred to as control measures.
These include:

• Point-of-use or in-line filters on sink and showers near highest-risk patients

• In-line filters on ice machines
• Point-of-use filters and splash guards near areas where medication is prepared, or sterile
supplies are stored

Point-of-use & in-line filters should be FDA 510k-Cleared Class II to aid in infection control
Filters used to block bacteria should also meet ASTM F838 Standard Test Method for
determining bacterial retention of membrane filters utilized for liquid filtration. To block
transmission of viruses and endotoxins, filters should meet AAMI TIR34:2014 Water for The
Reprocessing of Medical Devices.
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Practical Implications — EP2: Control Measures (note 2)
Tap water should never be used in medical devices that use water and should not be used
to wash or rinse any devices, equipment or surfaces with which patients may have
direct or indirect contact. Devices or equipment that use water should be clearly labeled,
“DO NOT USE TAP WATER”. These include:

• CPAP machines
• Endoscopes
• Heater-cooler units
• Hydrotherapy equipment
• Ice machines
• Mechanical ventilators
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Practical Implications — EP2: Monitoring
Parametric validation (required by TJC) involves measuring physical-chemical
characteristics of the water at representative points throughout all areas of the hospital
served by the building water systems. These parameters include:

• Temperature
• Ph

• Residual disinfectant
• Microbial Validation (optional)
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Practical Implications — Microbial Validation
Microbial validation (optional) involves collecting water samples
from representative points throughout all areas of the hospital
served by the building water systems and analyzing the samples
for microbial pathogens.

In the past, for water management programs that addressed only
legionella, culture for legionella spp. Notwithstanding method
limitations– provided a reasonable means for microbial validation.
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Practical Implications — EP3: Documentation
Documenting RESULTS of ALL MONITORING activities

Documenting corrective actions taken when control limits are not maintained
Corrective actions and procedures to follow if a test result outside of acceptable
limits is obtained, including when a probable or confirmed waterborne pathogen(s)
indicates action is necessary
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Practical Implications — EP4: Review & Changes
Water Management Plan must be reviewed and updated ANNUALLY and when
the following occurs:
Changes have been made to the water system in the past 12-months that
would add additional risk.

New equipment or at-risk water system(s) has been added that could generate
aerosols or be a potential source for Legionella. This includes the
commissioning of a new wing or building.
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CDCGuidance
Guidance
Practical Implications — CDC

Growth
Supportive
Conditions

x

Location of
Transmission
Sources

x

Risk-ranked
Patient
Populations

=

RISK

Comprehensive CDC Water Infection Control Risk Assessments (WICRA) are
facilitated by the new TJC Requirements for Water Management in Hospitals,
as understood in the context of the referenced ASHRAE & CDC documents
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Summary
Consistent with TJC principles, the new requirements:

• Complement ongoing hospital efforts and existing WM programs
• Consider multiple pathogens, consistent with best IP&C practices
• Focus on control of water parameters that can be measured and managed by healthcare
facility engineers

• Are consistent with the recommendations and guidance of industry consensus standards
(ASHRAE) and leading public health agencies (CDC)
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Ice Machines - a source of transmission?

PPTN003
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Ice Machine Filtration
Large particulate
5-10 micron (5,000–10,000 nm)
Finer particulate, taste, odor,
scale

Commercial

0.5-1 micron (500–1,000 nm)

E.Coli
0.45 micron (450 nm)
Some bacteria
0.2 micron (200 nm)
ALL bacteria

Minimum
barrier for
gramnegative
bacteria

0.1 micron (100 nm)

Healthcare
ALL bacteria, viruses,
endotoxins

0.005 micron (5 nm)
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Must Read The Fine Print

“I’m incapable of providing a
barrier to bacteria, viruses and
endotoxins”
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Ice Machines

3-12'
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Blind Spot: Supply Lines
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Ice Machine Cleaning: Room For Improvement

These conditions also apply to drinking fountains and hydration stations!
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What Are The Gaps In Your Cleaning Process?
• Three-step process (3-4 hours)

• Focused on “bin to dispenser”
• Are your supply lines addressed?
• Is your de-scaling fluid diluted with warm
or hot tap water?

• Is your sanitizer diluted with tap water?
• What’s the problem with rinsing with
“fresh tap water”?
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Water Temperature
• Legionella, and all other opportunistic waterborne
bacteria, are impacted by water temperatures

• It is important to keep water temperatures out of the

growth range of 68-122F
• Keep cold water <68F
• Keep hot water >122F
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Recommendations
• Dilute de-scaling fluid with filtered water

• Dilute sanitizing fluid with filtered water
• Rinse equipment with filtered water

Ice machine / equipment cleaning stations should ALWAYS have filtered water
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Panel Discussion On Ice Machines
• Lisa Kilgore — Scripps Health

• Kai Bryant — Scripps Health
• Shane Sullivan — Nephros
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Contact:
Shane
Sullivan
Name, Title
Vice
President of Sales
Company
(415)
336-2990
Phone
number
sullivan@nephros.com
email@email.com

nephros.com

https://www.linkedin.com/in
/shane-sullivan-45546b9/

Thank you

