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WSMP – verification & validation

Verification and Validation are  
your documentation!
Verification: Confirming 
activities of the WSM Plan are 
being done 
o Checking temps
o Checking disinfectant
o Cleaning is done
o Everything is documented

Validation: Confirm the WSM 
Plan is actually working
o Testing for pathogen at 

predetermined sites
Source: ASHRAE 188:2018
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WSM Plan – Verification
Doing what you said you’d do

Confirm that the control measures of the WSM plan are 
being performed and appropriately responded to.

The WSM Team assessed risk, identified control measures 
and put sampling and monitoring protocols in place along 
with corrective actions.

Now, what does the team do to insure those activities are 
taking place?
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WSM Plan – verification example 1

Control measure: Chlorine level checks in Hydrotherapy spa
o The WSM plan states: 

Chlorine level in this spa is to be 0.5 - 0.7 ppm 
Spa is to be tested daily and results recorded in a log book
If it is below 0.5 ppm, 

• Request “R” (spa operator) adjust to the range
• Notify WSM “A” contact who will cascade to the right “R’s” for 

necessary corrections, including re-training and potential infection 
risk

The “R” individual tasked with performing routine verification will check 
that these activities were performed and documented. Rather like an 
internal audit. They will check log book entries, values and note actions 
taken and if any Plan corrections were needed and done. 
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WSM Plan – verification example 2

Control measure: Boiler #1 to maintain at or above 140 ºF
o The WSM plan states: 

Boiler #1 to maintain at or above 140 ºF
Temperature to be tested daily and results recorded in a log book
If temperature is below 140 ºF:

• Request WSM “R” team member (boiler operator) adjust the 
temperature

• Notify WSM “A” contact who will cascade to the right “R’s” for 
necessary corrections, including re-training and potential infection risk

The “R” individual tasked with performing routine verification will check 
that these activities were performed and documented. Rather like an 
internal audit. They will check log book entries, values and note actions 
taken and if any Plan corrections were needed and done. 
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WSM Plan – verification example 3

o Control measure: disinfectant residual checks
o The WSM plan states: 

Preselected taps and showers must be at 0.2 – 0.5 ppm chlorine
Sites are tested weekly, results recorded in a log book
If it is outside 0.2 – 0.5 ppm :

• Request “R” (water treatment) adjust to the range
• Notify WSM “A” contact who will cascade to the right “R’s” for 

necessary corrections, including re-training and potential infection 
risk

The “R” individual tasked with performing routine verification will check 
that these activities were performed and documented. Rather like an 
internal audit. They will check log book entries, values and note actions 
taken and if any Plan corrections were needed and done. 
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Laboratory Validation Methods
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WSM Plan – Validation 

o Validation testing to determine if 
program is effectively preventing 
fouling, controlling corrosion, 
Legionella and other waterborne 
pathogens, and biofilm growth in the 
system 

o Accomplished through 
microbiological testing for Legionella 
and other WBD pathogens

o WHO and other global organizations 
recognize L. pneumophila testing as 
the most protective of human health 

o Routine validation testing for L. 
pneumophila is a cost-effective way 
to determine plan effectiveness 
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Who should do testing and analysis? 
ASHRAE 188 Annex C guidance if 
Legionella testing is utilized
o When testing is utilized, the laboratory should demonstrate 

proficiency in subject method. 

o Labs performing routine microbiological testing of
environmental water samples should be accredited by a
regional, national, or international accrediting body according
to a nationally or internally recognized standard, for example
ISO/IEC 17025:2017, General Requirements for the
Competence of Testing and Calibration laboratories, or similar.

o Legionella testing should be included in the laboratory’s scope
of accreditation. (FoT – Field of Testing)

*Per ASHRAE 188:2018, Appendix C and CDC ELITE website FAQs https://wwwn.cdc.gov/elite/Public/FAQ.aspx 
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Reliable data translates 
to cost effective actions

Accredited laboratories are more likely to produce reliable validation data; 
the laboratory should provide your WSM team with:

o A copy of their accreditation certificate and Scope of Accreditation 

o Chain of Custody and Sampling Protocols, then train all sampling personnel 
to them 

o Documentation of successful Proficiency Test samples 

o A blinded Data Report, all reports should include Quality Control (QC) and 
Quality Assurance (QA) requirements

Additionally, an accredited laboratory will:

o Be able to identify the pathogen target, L. pneumophila; to avoid WSM Plan 
actions, and cost, for detecting non-pathogenic bacteria 

o Develop a Quality Assurance Project Plans (QAPP) that covers customer 
testing, documentation and reporting needs 
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WSM Plan Validation: Pathogen Testing

Globally, Legionella 
pneumophila is accepted as the 
pathogen that causes 
Legionnaires’ Disease, and the 
target to monitor to best manage 
risk. World Health Organization

You will get asked: 
“What do you do to insure the 
WSM plan is working”

“We test for the pathogen”

*World Health Organization, Fact Sheet, Nov 2017
http://ec.europa.eu/environment/water/water-drink/pdf/WHO_parameter_report.pdf
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Analytical Methods for Validation Testing

served.
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Concentrating potable water samples 
for CDC/ISO 11731 spread-plate culture
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Bruker
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CDC & ISO 11731 Spread-Plate Culture

o 250 ml or 1000 ml sample

o Detects and quantifies LP and 
Legionella species

o Serogrouping 1 and 2 – 15 of 
LP and speciation of 
Legionella species  by 
MALDI-TOF mass spec of 
Legionella directly from plate

o Results in 7- 12 days 
depending upon method
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Legiolert liquid culture method
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Detection of L. pneumophila by Legiolert

o Confirmed results without additional 
tests

o A positive result can be confirmed 
without additional incubation 

o Detects and quantifies all 
serogroups of Legionella 
pneumophila (Sg1 – 15)

o 99% reproducibility and repeatability

o Smaller sample size of 100 mL

o Quicker TAT, results in 7 days
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MPN and CFU Discussion

o Both units are used to report the estimated number of bacteria in a 
sample.

o Utilities, facilities, public health agencies regularly rely on MPN methods 
for accurate results. 

o Regulatory bodies, like U.S. EPA, allow both CFU and MPN reporting 
and use the units interchangeably. 
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qPCR for L. pneumophila and L. species
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qPCR for L. pneumophila and L. species

o Outbreak investigations

o Same day results

o No confirmation required

o Smaller sample size – 120 
mL

o Potable and non-potable 

o Reported in Genomic Units 
GU
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Pseudalert method
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Detection of P. aeruginosa by Pseudalert

o 24-hour detection 
of Pseudomonas 
aeruginosa

o Definitive results with 
no confirmation 
necessary

o Presence/Absence or 
quantification 
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Spread-plate culture vs Legiolert 

o 120 ml sample 
o Detects and quantifies LP 

missed by spread-plate cultures
o 7-day TAT
o Serogrouping directly from 

Quanti-Tray 
o Low variability in processing
o 99% Reproducibility
o High specificity for all LP
o Reduce the need to re-test 

because of overgrowth (vs. 
TNTC plates) 

o 250 ml or 1000 ml sample
o Detects/quantifies LP and L. 

species
o Serogrouping and speciation 

direct from plate
o 7-12 day TAT
o Higher variability in processing 
o Media performance and 

Interference from background 
bacteria, yeasts and filamentous 
molds

o Possibility of mixed Legionella 
species

Spread-Plate Culture Legiolert Culture
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WSM Plan validation – Interpreting routine 
test results for L. pneumophila
1. How much is there/ what is the concentration?
2. Is this a change from an accepted baseline?

• Results from test to test must be reliable to know this
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Example Report
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Chain of Custody Example 
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Routine Legionella validation testing 
provides concrete evidence of 
WSM Plan effectiveness

An ounce of prevention is worth a pound of cure…

Reasons building owners and managers are increasingly 
asking about routine Legionella testing:

To reduce the risk of a deadly outbreak “on their watch”
To reduce their liability
To reduce the risk to their reputation
To reduce their insurance costs or exposure
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Verification and validation 

Summary:
o Verification Confirms the WSM plan is being 

implemented
o Validation Confirms the WSM plan is effective
o Can uncover if there are any issues needing attention 

from the team
o Validation testing for the pathogen reduces risk and 

cost
o Insure all verification and validation results are 

documented


