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(novative Solutions

Our diverse team of over 400
employees is committed to
providing technical excellence and
exceptional service.

Buildings Bridges

We consider the short and Iong- Coastal Environmental Geotechnical
term social, environmental, and

sustainable effectiveness of every | m‘

project. Our teams deliver in e ™

excess of 1,500 projects a year in Industrial Municipal Ports & Marine

multiple sectors.
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HCB.CL Offlces: CBCL has 12 offices in five
alifax, Nova Scotia

Bedford, Nova Scotia provinces. Our diverse team of

Sydney, Nova Scotia . .
Moncton, New Brunswick over 400 employees is committed

Fredericton, New Brunswick T .
e o, e to providing technical excellence

Charlottetown, Prince Edward Island and exceptional service.
St. John's, Newfoundland & Labrador

Ottawa, Ontario
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Building Water Uses

== Potable water

e Drinking water
e Shower/baths
e Clinical
e Dialysis
e Pools/hot tubs

Non potable

e Cooling water towers
e Heating
e Fountains/Pools




Factors Affecting Water Quality in
Premise Plumbing

Water
/ temperature \
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Water Quality in Premise Plumbing

Disinfection By-Products
(DBPs)

Trihalomethanes (THMs)

Cancer causing

Haloacetic Acids (HAAs)

Cancer causing

Opportunistic Pathogens
in Premise Plumbing
(OPPs)

Legionella pneumophila

Severe pneumonia
20% mortality

Naegleria fowleri

Brain-eating amoeba
98% mortality
Associated with warm waters

Pseudomonas aeruginosa

Lung, ear, and skin infections
Colonize hospital taps

Metals Release

Lead Physical and mental development
Generally non-toxic but high
Copper concentrations may indicate

corrosion issues




Legionella

« Optimal growth temperature is between 25-
45°C

« Aged plumbing systems with dead-ends

Legionella can live and grow in biofilm

host stagnant water and corroding pipes, Water F N
. . L \ =~ Free-floati
which promotes the growth of biofilm Pipe wall - N
« Biofilms shield legionella from treatment Biofilm- secreted
and promotes rapid recolonization associated e

bacteria

 Large campuses with low-flow areas and
long residence times lead to greater
depletion of disinfectant residual

Cross section of pipe

https://www.cdc.gov/legionella/wmp/overview/growth-and-spread.html




Legionnaire’s Disease

* Serious type of pneumonia
caused from Legionella
bacteria

* Discovered after outbreak in
1976 at a Philadelphia
convention of the American
Legion

 Bacteria is aerosolized so
people breathe in small,
contaminated water droplets

https://www.cdc.gov/legionella/about/history.html#f1




ASHRAE - Standard 188-2021

* Legionellosis: Risk Management
for Building Water Systems

e Establishes minimum
legionellosis risk management

requirements for building water
systems

 Standard includes requirements
for water management plan

AMSI/ASHRAE Standard 188-2021
{Supersedes AMSWASHRAE Smandard 188-2018)
Includes AMSYASHRAE addenda listed in Appendix D

Legionellosis:
Risk Management for
Building Water Systems
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ASHRAE- Guideline 12-2020

* Managing the Risk of
Legionellosis Associated with

Building Water Systems T

* Guidance document for | hianaging the Risk of
) ) egionellosis Associated
implementing ASHRAE Standard with Building Water Systems
188

* Provides additional background et i i 5t bt
and context for implementing e
Water Management Plan g T e S ey e A
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CDC - Development of Water Management
Program

» This toolkit provides guidance to .
help develop, implement, and D D
evaluate a Legionella water SIONC el T e
management program to reduce
the risk of Legionella growth and
spread in buildings

APRACTICAL GUIDE TO IMPLEMENTING
INDUSTRY STANDARDS




PWGSC- Control of Legionella in Mechanical
Systems

[
Public Works and T bl t
Bl Q. fmoer... Canada
anasa

 Provides the minimum requirements
for design, operation, maintenance,

Public Works and Governmen t Services Canada

and testing to prevent Legionella MD 15161 — 2013
outbreaks in building water systems Control of Legionella in
Mechanical Systems
o Key Water SyStemS With greatest Standard for Building Owners, Design Professionals, and Maintenance Personne

potential for Legionella amplification:
» Cooling Towers
* Open Water Systems
« Humidifiers
« Domestic Hot Water Systems
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Health Canada- Guidance on Waterborne

Pathogens in Drinking Water

« Guidance document that describes
« Opportunistic pathogens
« Health effects,
« How pathogens are transmitted
« Best practices to ensure safe drinking water

I*I Health Sanié
Canada  Canada

>

WATERBORNE
PATHOGENS

IN DRINKING
WATER

Canadia




Development of Water Management Program

Establish a water
management Describe the building

program team water systems using Identify areas where

text and flow diagrams Legionella could grow
and spread

Decide where control
Establish ways to measures should be

applied and how to

intervene when C
monitor them

control limits
are not met

Make sure the
program is running
as designed and Document and
is effective communicate all
the activities

"

Continuous prngra review (see below)

https://www.cdc.gov/legionella/downloads/toolkit.pdf




WMP - Identify Program Team

Ability to oversee
the program

Ability to communicate
regularly about the program

Knowledge of the
water systems

Water
Management

Program
program performance Team locations and control limits

Ability to confirm Ability to identify control

Ability to monitor and document Ability to identify and take
program performance corrective actions

https://www.cdc.gov/legionella/downloads/toolkit.pdf



WMP- Describe the Building Water Systems

Municipal Water
4% pipe from Maple St

g ¥ ¥ - + R +
g Coaoling Decorative Ice [mmm Hot Tub Pool
Tower Fountain Machines Floors B-11 Floor 1 Floor 1
'UE Raoof Lobiy Floofs 2, 4,
3 8.8, 10
b
g Water Heaters | ¢ H o[ water Heater
A1 & #2: Basement l'l #3: Basement Kitchen

3 -~
T ] Hot Water Storage
L] : Basement

(]

]

https://www.cdc.gov/legionella/downloads/toolkit.pdf




WMP- Identify where Legionella Could
Grow/Spread

Municipal Water
4° pipa from Maphe St ;

Legend: || Backfiow Preventer g WaterFiow  gfm=s Recrouating Retun Fiow [:]mnum

https://www.cdc.gov/legionella/downloads/toolkit.pdf




WMP- Control Measures & Corrective Actions

https://www.cdc.gov/legionella/downloads/toolkit.pdf




WMP- Monitoring Control Measures

4y

-
S,

Water Healers
#1 & #2: Basement

Legend: || Backfiow Preventer  df—— WaterFlow  df= =+ Reciculating Rsturn Flow |:| Viater Erocess

Check % at ropresentathve fidures close fo and fr from the central

Visual : Chesk Moanitoring
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https://www.cdc.gov/legionella/downloads/toolkit.pdf



WMP- Establish Corrective Actions for Control
Measures

Low or no
residual
detected

Formation of

Umf)lfyc;rzied Development biofilms
detected
of SOPs and

Contingency
Plans
Debris in
cooling Construction
tower

https://www.cdc.gov/legionella/downloads/toolkit.pdf




WMP- |s the Program Running as Designed?

« Are we doing what we said we would do?
* Is the program actually working?
« Validation of program - Environmental Sampling

e Documentation and communication

EEE! https://www.cdc.gov/legionella/downloads/toolkit.pdf



Legionella Testing Methods

Culture Testing qPCR Testing
« The gold standard for Legionella testing + Analysis performed in 1-2 days
« Analysis takes 7-14 days  Quantitative PCR (gPCR) testing can
o ide information on the
« Quantitative results (CFU/mL) allow provige .
interpretation of data as it relates to quantities of Legionella DNA
source strength present (GE/mL)
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https://www.cdc.gov/legionella/images/materials-bacterium.jpg

https://www.luminultra.com/blog/category/solutions/legionella/



Legionella Action Levels

System Type

Cooling Towers
Open Water Systems
Humidifiers
Domestic Hot Water Systems

PWGSC - Control of Legionella in Mechanical Systems

System Type

Cooling Towers
Open Water Systems
Humidifiers
Domestic Hot Water Systems

PWGSC - Control of Legionella in Mechanical Systems

Level C1 (Green)
(CFU/mL)
LPror <10
LPror <10

LPror < 1
LPror <10

Level Q1 (Green)
(GE/mL)
LPror <10
LPror <10
LPror <10
LPror <10

Level C2 (Orange)
(CFU/mL)

10 < LP;or < 1000
10 £ LP1or <1000
1 < LP;5r <100
10 £ LP1or <100

Level Q2 (Yellow)
(GE/mL)
10 £ LP1o7 <100
10 £ LP;or <100
10 £ LP1o7 <100
10 < LP;57 <100

Level C3 (Red)
(CFU/mL)
LP+or > 1000
LP1o7r > 1000
LP+or > 100
LP1or > 100

Level Q3 (Orange)
(GE/mL)
LPor > 100
LP+or > 100
LP1or > 100
LP+or > 100



Minimum
Frequency

Flush Storage
Tank then
Disinfect the

Review and Adjust
O&M and Storage
Tank Temperature

Additional
Testing
Requirements

D t .
Monthly
S t (For systems
I I l connected to o
yS e S shower facilities Dipslide

andatankT <

Bacterial
Every & months
(Most remote

shower facility)
Legionella
P I | Culture *
rO t O C O Annually

System

]

Required ! Required 2 R

Required
Required ! Reguired ? l Required * |

Required & Required 2 Required 3

Level Q1 (¢ . Iz
- Required perform

LPyor < 10

When indicated
by additional
testing
requirements

Required 2

‘ [ .
. " 2 24 hours, then
| o Required ! Required orm a gPCR test

1. Disinfect the system and flush the tank within 48 hours. Maintain tank temperature at a minimum of 50 °C until tank flushing and system disinfection.
2. If the storage tank temperature is less than 60 °C then the storage tank temperature is to be adjusted to 60 *C where the system s equipped with measures to prevent scalding at the point of use.
3. With adjusted O&M and storage tank temperature.

4. Most remote fixture for systems with a storage temperature below 50 °C that serve multiple areas in a building and are not connected to showers.
5

[

. Refer to MD-15161 dause £.4.27 when there is interfering flora in the test result
. Cleanthe storage tank in accordance with manufacturer's recommeandations and disinfect the system.

PWGSC - Control of Legionella in Mechanical Systems




Legionella Control Methods

Temperature

Control Flushing

Supplemental

Disinfection Recirculation

Cleaning and
Maintenance

Filtration




Legionella Remedial Actions

Chemical

Shock

Thermal
Shock

Flushing




Questions?
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