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- (1) Sewer Overflow Reduction and (2) Legionella Prevention
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e 41,300,000,000 litres of combined sewer overflows (CSO) in 2018.

« Additional CSO volumes from the City of Vancouver — but no data.

« “... British Columbia is responsible for the highest volume of
untreated effluent discharged from CSO points (38%).”

Sources: Metro Vancouver (chart) and Environment and Climate Change Canada (quote),
metrovancouver.org/dashboards/services/liquid-waste/Pages/Annual-Combined-Sewer-Overflow-Volume.aspx
publications.gc.ca/site/eng/9.871652/publication.html




* “Wet weather sanitary sewer overflows will continue to increase
in the near term, partially as a result of late delivery of
several infrastructure expansions needed to keep pace with growth.”

Source: Metro Vancouver,
metrovancouver.org/dashboards/services/liquid-waste/Pages/Wet-weather-related-sanitary-sewer-overflow-
events.aspx and metrovancouver.org/boards/GVRD/RD_2019-Oct-23 AGE.pdf (PDF page 290).



Source: Metro Vancouver,
metrovancouver.org/dashboards/services/liquid-waste/Pages/Reported-events-of-sanitary-sewer-overflows-non-
weather-related.aspx



68,469,000 L

Source: Metro Vancouver,
metrovancouver.org/services/liquid-waste/LiquidWastePublications/BiennialReport2019-Volume-1.pdf



1) Single Pass Systems

Water cooled (once through) Air cooled
condensing unit condensing unit

All new and existing systems prohibited

Bulletin 2018-003-PL
bulletins.vancouver.ca

Photographs courtesy of the Capital Regional District, British Columbia
Photo Credits: Derek Ford Studios



1) Single Pass Systems

Billing Data: Restaurant
Pre- and post-retrofit of once through cooling
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1) Single Pass Systems

vancouver.ca/operating-permit




1) Single Pass Systems

Steam utility Customer

Steam pipe

\

* 630,000,000 litres into sewer (2017).
e This is 1.5x the Metro Vancouver CSO into False Creek.



2) Rainwater Harvesting

Source: City of Vancouver






Source: City of Vancouver
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2) Rainwater Harvesting

As of January 1, 2019, all new & existing systems:

Require:
— An operating permit vancouver.ca/operating-permit
— Water quality testing & reporting (sampling guidelines: see City website)

* Must meet water quality standards:
— E. coli< 100 CFU or MPN / 100 mL (accredited laboratory list: see City website)
— Turbidity < 10 NTU
— Temperature <20 °C

* Exceedance: Switch to potable water and notify the City.

e Exempt: single/dual family homes, triplexes, fourplexes, and
rain barrels < 500 L cumulative capacity.

» Reference: 2019 Vancouver Plumbing By-law, Division B, Section 2.7
bccodes.ca/vancouver-bylaws.html
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2) Rainwater Harvesting

MICROBIOLOGY (WATER)

UNITS SAMPLE #1 | RDL| QC Batch

Microbiological Param.

E. coli CFU/100mL <1 1 | 9780053

RDL = Reportable Detection Limit

RESULTS OF CHEMICAL ANALYSES OF WATER

UNITS | SAMPLE #1 | RDL| QC Batch

Physical Properties
Turbidity NTU 1.2 0.10| 9780029
RDL = Reportable Detection Limit




Proposals for January 1, 2021

e Expand the list of optional uses (example: clothes washers).

* Require both Legionella pneumophila and E. coli
testing and reporting (every two months).

e Require a new Building Water System Operator certification
(Environmental Operators Certification Program).

— Launching fall 2020
— 2 day course + exam (water quality, sampling, treatment)
— Ongoing continuing education requirement



3) Building Water Treatment Systems

Source: City of Vancouver




3) Building Water Treatment Systems

Source: City of Vancouver



3) Building Water Treatment Systems

As of June 3, 2019, all new & existing building water treatment systems
(for potable water only) require an operating permit.

vancouver.ca/operating-permit

e Subject to regular inspection.

* Operating permit number to be affixed.

* Chief Building Official to be notified within 30 days of changes.
e Exempt: single/dual family homes, triplexes, fourplexes.
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Source: cbc.ca/news/canada/british-columbia/legionnaires-disease-outbreak-surrey-walmart-1.4815437



Source: Centers for Disease Control and Prevention (cdc.gov/legionella)



Source: Centers for Disease Control and Prevention (cdc.gov/legionella)






Sources: WorkSafeBC, RA 2015-26 (published 2015/11),
WorkSafe New Zealand, worksafe.govt.nz/topic-and-industry/legionnaires-
disease/legionnaires-disease-cooling-towers-and-evaporative-condensers/




JTHE STARK

135 cases, 23 fatalities

Source: thestar.com/news/gta/2014/02/21/seven_oaks_home_for _the aged class_action_suit_reaches 12
million_settlement.html



221 cases, 34 fatalities 181 cases, 14 fatalities

Sources: August 16, 1976 cover of TIME, time.com/3994453/legionnaires-disease-name-history-1976
and September 20, 2012 leading page of Le Soleil newspaper.
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Source: nap.edu/resource/25474/Legionella%204-pager.pdf



River District

Sawmill Crescent, Vancouver, BC

Source: Bolld Real Estate Management, bolldpm.com/properties/river-
district-1103-3557-sawmill-crescent-vancouver-bc/111




Source: Google Street View



Source: City of Vancouver 3




4) Cooling Towers

As of January 1, 2020, all new & existing cooling towers
and evaporative condensers require an operating permit.

* vancouver.ca/operating-permit
e Published on the public VanMap (GIS-based).
* Chief Building Official to be notified within 30 days of changes.



114 cases, 3 fatalities

Source: NBC Chicago, nbcchicago.com/news/health/legionnaires-disease-outbreak-chicago-hotel-marriot-
168210636.html




O’Loughlin et al. (2007)
BMC Infect Dis 7: 93

18 cases

Haupt et al. (2012)
Infect Control Hosp Epidemiol 33: 185

8 cases

Sources: fm.va.gov/TIL/dAlert/dAlert138.pdf; images from papers cited.



Source: City of Vancouver



5) Decorative Features

As of July 1, 2020, all new & existing decorative water features
require an operating permit.

* vancouver.ca/operating-permit
* Includes: indoor and outdoor features.
» Chief Building Official to be notified within 30 days of changes.

e Exempt: single/dual family homes, triplexes, fourplexes and
systems with an operating permit under the BC Pool Regulation.






O pe rati Ng Permits vancouver.ca/operating-permit




Proposals for January 1, 2021

e Require a one year maintenance contract for
new cooling towers.

e Require on site maintenance logs.

e Require a new Building Water System Operator certification
(Environmental Operators Certification Program).

— Launching fall 2020
— 2 day course + exam (water quality, sampling, treatment)
— Ongoing continuing education requirement

* Require Legionella pneumophila testing and reporting.
— Monthly for cooling towers.

— Every two months for decorative water features and
non-potable water systems.

— Prescribed corrective actions
(based on the federal MD 15161 - 2013 standard).



Proposals for January 1, 2021

Analysis

Legionella spp. Count

Legionella pneumophila (total)

L. pneumophila - Serogroup 1

L. pneumophila - Serogroup 2-14
Legionella spp. (total)

Legionella species

Detection limit

Note: 5000 CFU/L = 5CFU/mL

Accr. *

Yes

Internal
Method

ILME-037

Results

<5000
<5000
<5000
<5000
<5000
<5000

Units

CFU/L
CFU/L
CFU/L
CFU/L
CFU/L
CFU/L



Legionella pneumophila (SG 1-14)
Results > 10 CFU / mL

23.0%

21.0%

19.0%

17.0%

15.0%

13.0%

11.0%

9.0%
8.4%

7.0%

5.0%

Q3 2014
Q4 2014
Q12015
Q2 2015
Q3 2015
Q4 2015
Q12016
Q2 2016
Q3 2016
Q4 2016
Q12017
Q2 2017

“[t]he authors assert that one of the key driving forces to the improvement ...
was the mandate to sample for Legionella.

“The awareness of these results combined with the regulatory requirement
to react to such results was the catalyst for systems improvement.”

Racine et al. (2019) ASHRAE Conference Proceeding, AT-19-C042
Racine (2019) Cooling Technology Institute paper TP19-06 (emphasis added)




Proposals for January 1, 2021

Reference for “online remedial treatment” and “offline emergency disinfection”:
ASHRAE Guideline 12-2000R Public Review Draft (First Public Review, July 2017), 8.2.9
Managing the Risk of Legionellosis Associated with Building Water Systems



Davis Event Center

Western North Carolina Agricultural Center
Source: wncagcenter.org/p/getinvolved/246



Case Characteristics

Male 77 (57%)*
Female 58 (43%)™
Median age in years {range) 61 (24-91)
Hospitalizations 96 (719%:)*
Deaths 4
Legionnaires' Disease 135 (99%:)
Pontiac Fever 1 ({1%)

Source: epi.dph.ncdhhs.gov/cd/legionellosis/outbreak.html



Source: epi.dph.ncdhhs.gov/cd/docs/LegionellaTemporaryFactSheet25Sep19.pdf
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