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• Water Risks in Healthcare
o Why it matters
o Uses of water in healthcare
o Risk and hazards associated 

with water

• Water Management Programs

• Water Infection Control Risk 
Assessment

AGENDA



Water Matters in Healthcare
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• Water used in healthcare can 
harbor organisms that can 
cause disease in patients

• Patient susceptibility 
– Immunosuppressed, cystic 

fibrosis, pre-existing lung 
damage

– Presence of non-intact skin or 
open wounds

– Medical devices used in 
healthcare can serve as vectors





The 7 most reported water-associated healthcare 
acquired pathogens, CLABSI, VAP, CAUTI, SSI — NHSN, 
2011–2014

Organism Number of reports %

Klebsiella pneumoniae/oxytoca 31,498 7.7

Pseudomonas aeruginosa 29,636 7.3

Enterobacter spp. 17,235 4.2

Yeast 10,811 2.6

Serratia spp. 5,463 1.3

Acinetobacter baumannii 4,375 1.1

Stenotrophomonas maltophilia 1,758 0.4

https://www.cdc.gov/nhsn/pdfs/datastat/2014 -ar-data-summary-nhsn.pdf



• Large, complex distribution systems
• High surface-to-volume ratio: 

conducive to biofilm formation
• Intermittent stagnation, low residual 

disinfectant, and warming cycles
• Building water quality may not meet 

U.S. Safe Drinking Water Act (SDWA) 
standards

Some features of healthcare facility premise plumbing 
can increase risk of pathogen transmission

Food Services

Patient Room

Operating Room

Lobby

Dialysis Unit

A dead leg is a section of potable water pipe which 
contains water that has no flow or does not circulate. 



• Opportunistic Pathogens of Premise 
Plumbing (OPPP)

• Microbial residents of drinking 
water distribution systems and 
premise plumbing, NOT 
contaminants

• Biofilm formation
• Withstand temperature changes
• Survival and growth at low oxygen
• Resist or tolerant to disinfection
• Slow growth

Water-associated pathogens in healthcare



Examples of OPPP in healthcare
Non-fecal coliforms:
• Enterobacter spp.
• Klebsiella spp.
• Pantoea agglomerans complex
• Serratia macescens, S. 

liquefaciens

Nontuberculous mycobacteria 
(NTM) 

Fungi
• Aspergillus fumigatus
• Fusarium
• Phialemonium

Protozoa

Gram-negative bacteria
• Achromobacter xylosoxidans
• Acinetobacter baumannii complex
• Burkholderia cepacia complex
• Cupriavidus spp.
• Delftia spp.
• Elizabethkingia spp.
• Legionella pneumophila
• Methylobacterium mesophilicum
• Pseudomonas aeruginosa,  P. 

fluorescens, P. putida
• Sphingomonas paucimobilis
• Stenotrophomonas maltophilia

Pseudomonas aeruginosa

Aspergillus fumigatus

Legionella pneumophila



- Facility:  Building systems including HVAC, cooling 
towers, fire suppression, irrigation

- Consumption:  water, ice, food and food prep

- Care:  hygiene (hand washing, patient bathing); 
aqueous medical products, medications, 
humidifiers, ventilators, incubators, hydrotherapy, 
dental unit water uses (DUWLs)

- Procedures:  dialysis, surgery (e.g., bypass, 
humidifiers), burn wound debridement, ECMO

- Cleaning:  medical device reprocessing (AERS, 
instrument washers), steam generation 
(autoclaves), environmental cleaning 

Water uses in healthcare are extensive and varied 

https://www.cdc.gov/hai/images/Potential -Transmission-Routes-
from-Water-to-Patients.jpg 

https://www.cdc.gov/hai/images/Potential-Transmission-Routes-from-Water-to-Patients.jpg
https://www.cdc.gov/hai/images/Potential-Transmission-Routes-from-Water-to-Patients.jpg


Follow The Flow: Assessing the risk of water
Patient safety depends on:

The “upstream”: Water from the 
water treatment facility entering a 
healthcare facility meeting quality 
standards

The “midstream”: Premise 
plumbing (i.e. a building’s hot and 
cold water piping systems) 
designed and maintained in a way 
that minimizes growth and spread 
of waterborne pathogens in both 
the supply and waste sides

The “downstream”: Exposure to 
infection risks from water 
sources during patient care. 

Environmental 
Assessment

Water Infection 
Control 
Assessment



Mitigating Risk of Water-Associated HAIs 
is a Two-Part Approach

• Reducing OPPP from growing 
and spreading through water 
management programs 

• Preventing exposure to 
potentially contaminated water



Water Management Programs (WMPs)

• WMP identifies hazardous  
conditions  and take steps to 
minimize the growth and 
transmission  waterborne 
pathogens in building water 
systems

• Standards, policy, regulation:
- American Society of Heating, 

Refrigerating and Air-Conditioning 
Engineers (ASHRAE) 

- US: CMS, VHA, and TJC standards 
and regulations + states 
regulations



1. Establish a WMP team
2. Describe the building water systems 
3. Identify areas where OPPP could grow 

and spread
4. Decide where control measures should 

be applied and how to monitor them
5. Establish ways to intervene when 

control limits not met
6. Make sure the program is running as 

designed and is effective
7. Document and communicate all the 

activities

Elements of a Water Management Program



Collaboration between 
Management & Operations, 
Maintenance and 
Engineering,  Environmental 
Services, IPC Program, and 
other partners
• Each team member has a role
• All should understand risks of 

water to patients

Water Management Program Teams

Hospital Epi & 
IPC Program

Management 
& Operations Maintenance & 

Engineering

Lab

External Partners



WMP: Describe the Building Water Systems

Identify and describe the potable and non-
potable building water systems using text, 
charts, or process flow diagram
• Water quality entering the building

• EPA Drinking Water Information 
System

• How water is received and processed
• screened, filtered, conditioned, 

stored, heated, tempered, cooled, 
recirculated, and delivered

• Water use end points
• INCLUDING medical/patient care 

devices

(WMP elements 2)

https://enviro.epa.gov/envirofacts/sdwis/search
https://enviro.epa.gov/envirofacts/sdwis/search


Risk Assessment: Environmental/Facility
(WMP elements 3-5)

4 key factors that contribute to 
OPPP growth/spread:
1. Accumulation of sediment
2. Water temperatures between 

77°F and 120 °F 
3. Excessive water age
4. Absence of a disinfectant 

residual

Each hazard addressed with a 
control point , measure, and limit

Interventions  if control limits are 
not met



How Are Microbial Hazards Controlled

https://www.cdc.gov
/legionella/wmp/con
trol-toolkit/potable-
water-systems.html

ASHRAE 12-2023

https://www.cdc.gov/legionella/wmp/control-toolkit/potable-water-systems.html
https://www.cdc.gov/legionella/wmp/control-toolkit/potable-water-systems.html
https://www.cdc.gov/legionella/wmp/control-toolkit/potable-water-systems.html
https://www.cdc.gov/legionella/wmp/control-toolkit/potable-water-systems.html
https://store.accuristech.com/ashrae/standards/guideline-12-2023-managing-the-risk-of-legionellosis-associated-with-building-water-systems?product_id=2568228


Multidrug-Resistant Organisms (MDROs) & Premise 
Plumbing 
Many MDRO outbreaks have been linked to premise 
plumbing, including urgent public health threats

• Sinks, toilets, and hoppers can 
become contaminated with 
MDROs

• Pathogens stick to pipes 
and form biofilms

• Different bacteria may 
contaminate the same drain 
and transfer their antimicrobial 
resistance genes to other 
bacterial species

Urgent Threats
 Carbapenem-resistant 

Acinetobacter
 Carbapenem-resistant 

Enterobacteriacea

Serious Threats
 Multidrug-resistant 

Pseudomonas aerugionsa



Possible exposure pathways and routes of transmission

Kiran et al., 2019 https://pubmed.ncbi.nlm.nih.gov/30942147/



Water Infection Control Risk Assessment (WICRA)

WMP team can use a Water 
infection control risk 
assessment (WICRA), during the 
initial development of a WMP 
and over time, to evaluate:

https://www.cdc.gov/hai/pdfs/prevent/water-assessment-tool-508.pdf 

https://www.cdc.gov/hai/pdfs/prevent/water-assessment-tool-508.pdf


Infection Control Assessment and Response (ICAR): 
Water Exposure

https://www.cdc.gov/infectioncontrol/pdf/icar/ipc -mod11-water-
exposure-508.pdf

https://www.cdc.gov/infectioncontrol/pdf/icar/ipc-obs-form-water-exposure-
508.pdf



Infection Control Considerations for Reducing Exposure 
from Sinks and Sink Drains



Other Sink Considerations

Point of Use Filters for 
faucets/showerheads in 
patient care-care and 
medication prep rooms

Clean or replace 
aerators

Replace P-Traps 
or other 
plumbing 
components



Verification, Validation, Documentation

Verification- Program is 
running as designed. 
Confirmation that control 
measures are: 
• Being applied at control 

locations
• Being maintained 

within the control 
limits. 

• When outside of limits, 
correction actions are 
taken

Validation- Program 
is effective in 
controlling for microbial 
hazards

• Clinical surveillance

• Environmental 
sampling*

Documentation
• Team Roster

• Building and water system 
description

• Monitoring data, corrective 
actions events

• Revisions to the water 
management plan

• Notifications of water-
related illness or injury

• If conducted, environmental 
testing results



General tips for non-water SMEs during prevention 
and response-based activities

 Discuss practices with the IPC program and other members of the 
WMP team

 Look for opportunities to provide resources and training and 
education to HCP

 Reach out to health department SMEs (e.g., water, laboratory) and 
contact CDC for technical assistance if needed

 Sterile water protocol/tap water avoidance could be considered for 
outbreaks

 Assess potential opportunities for water exposures during or in 
relation to patient care 



KEY TAKE AWAYS

• Water has a wide range of uses in healthcare and can be a source of 
HAIs

• Mitigating the risk of water-associated HAIs is a two-part approach:
o  Reducing OPPP from growing and spreading through water 

management programs 
o Preventing exposure to potentially contaminated water

• A diverse WMP team is needed to address water-related challenges 
in healthcare 

• Communication and collaboration is key to success



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.

Thank you! Environmental 
Infection Control 
Guidelines
https://www.cdc.gov/infectioncontrol/g
uidelines/environmental/index.html#d

Reduce Risk from 
Water– From 
Plumbing to 
Patients
https://www.cdc.gov/hai/prevent/en
vironment/water.html

Christine Yount, MPH, REHS
cyount@cdc.gov

APIC Annual Conference & Expo 2024
WMP Workshop
Tuesday, June 4 at 4:00 – 5:30 PM 
 

mailto:cyount@cdc.gov
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