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Key AHJ’s & Regulatory Documents & Resources

s’ . American
National
ASHRAE 5 88H% 1 Standard

Developing a Water Management

Program to Reduce Legionella
Growth & Spread in Buildings 1

ANSI/AAMI
ST108:2023

Toolkit for Controlling Legionella
in Common Sources of Expos:
(Legionella Control Toolk

Risk Management for
Building Water Systems:
Physical, Chemical, and
Microbial Hazards
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WMP Risk Management Requirements

Step 2) Step 6)

Confirmation
includes
Verification +
Validation

Step 5)
Monitoring
& Corrective

Actions

Describe Step 3)
Building Identify
Water Hazards &
Distribution Assess Risk
System(s)

Step 7) Conti ion / Records
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Training for Building Water Management
CDC Prevent Legionnaires’ Disease

Module A: Getting Started — Introduction to Legionella
Module B: Hazard Analysis

Module C: Hazard Control

Module D: Confirmation describing verification, validation, &
documentation

* 3 hour course “run” time

« 1 hour video additional case study examples

* Certificate of Completion available

* Hosted through University of Arizona Public
Health Training Center
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Key Parameters of
Water Quality

Soil and organic substances ASHRAE Standard 188 Requirements
Chemicals such as copper & lead w/Construction & Commissioning Activities

-
Th in k Section 4.2 Building Owner Requirements SLANDARD
/ T Hot = 113° F (45°C) to 120° F (48.9°C)
rﬁiifﬁfﬂ‘js Cold = < 77°F (25°C) I..e R
STAR thot & cod) The building owner shall survey each existing ik Mana.amant for

building, new building, and any renovation,
addition, or modification to an existing building

< 24 hours ! - and its water systems as described in Section 5.
<7 days (weekly flushing goals/objectives)
<30 days
>30 days

ing Water Systems

The survey and conformance with the compliance
requirements of Section 4 shall be completed prior to
0.2 ppm — 4.0 ppm chlorine occupancy of a new building and before

0.5 ppm — 4.0 ppm monochloramines construction begins on renovations, additions, or
modifications to existing buildings.

Adequate
Disinfectant
Residual
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Water Disruptive Events
Man-made and Natural Disasters (inclusive of construction)

Four Foundational Peer-Review Articles + Supplemental Tools

Typical Range of Construction Projects

Range of Construction Project Types

& ==
i : i : i ] Article #4:
Typically smaller scale projects; less than 30 days  Typically|argerscale projects; greater than 30 days of Article #1:- ) almglReA#ZI x&%ﬁg:;; Bwae
of water stagnation water stagnation Systematic Review Q ) - e W ]
Water Management for ~ Water Quality and Infection Control uil m; v at.er Qua_ ity
Non-invasi Expansion Now Contiiiclion Construction (WMC) Safgty R_lsk Assessment  Risk Assessment gor:nré\liflonlng Project
Investigation of & Repair In-kind (1:1 Surface AJE System Building « Freestanding Risk Factors (university & schools — (healthcare occupancy) cheduling
concealed or like for like) _upgrades changes or additions. + Greenfield nonhealthcare) (healthcare occupancy)
engineering upgrades * Tenant : -
conditions improvemenis [=] =]
«ﬂ ST
‘ =

Minimal Disruption & Range of BWDS Disruption High Disruption &

Low Water Age High Water Age E
Scanlon, M.M.; Gordon, J.L; Reynolds, K. it and Water Contaminants
Utilzing a Buildings 2023, 13 (10): 2533. https://dol.org/10.
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Article #1: Water Management for Construction: Evidence for Risk
Characterization in Community and Healthcare Settings: A Systematic Review

Known Construction Risk Factors
Ranked in association of risk severity with disease cases

1) Lack of BWDS commissioning process

2) Excavation

HOW DO CONSTRUCTION ACTIVITIES CONTRIBUTE TO GROWTH
& SPREAD OF WATERBORNE PATHOGENS?

SYSTEMATIC REVIEW

e 31 studies frociecimacb s S 3) Re-pressurization
p.umgem M i56st02016 e
e - O e s 4) Demolition
egianelle, practices .. .
v stmmnmom (N € e potc s 5) Water efficiency devices
P !Jm {;ﬁ.: CYR T —— - Ye— 6) Underground utility connections

Construction Settings
Types

® 7) Construction Equipment w/ water reservoirs
Imprava construction policies .
-I—. hy Lo for evdencebised water 8) Water main breaks

Rctivity Risk Factors

e 9) Vibration
Search Terms Results Findings
Scanlon, M.M.; Gordon, L; MeCoy, W Can, M.F nagement for c
Healtheare Settings: A Systematic Revew. Int. 4. Enviran. Res. Public Health 2020, 17, 2168. Scanlon, M.M.; Gordon, J.L.; McCoy, W.F.; Cain, M.F. Water Management for Construction: Evidence for Risk Characterization
inc Int 1. Eniron.Res. Publc Heolth 2020, 17, 2168
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Article #2: WQSRA

(university/schools/non-healthcare)
Water Quality and

- Risk decision matrix design

- Green building design

Article #2: Building Water Disruptive Event
Risk Decision Matrix

| E——

Risk
- Public policy EECEED Basic cell format Possible expansion cell format
. . Matrix 3 x3cells {4 x 4 cells) (5 x 5 cells)
- Education campuses and municipal water supply systems - T = -
o . - - N Low Impact Minimal Medium | Major Failure
- Liability, financial risk, and reputational harm
RML1 RML 1 RML 2 RML4 RML4
RML1 _RmL2 i RML 3 RML 4 RML 4
RMLZ  ( RML2 RAML3 RMLE L RMLS
~N = | RMLZ |/ 6ML3 | RMLa RMLS | RMLS
@) 7 I R I . WA RML3 07 RMLZ
h

WATER QUALITY & SAFETY WATER EFFICIENCY SUSTAINABLE WATER SUPPLY

i Jon MM, ReynoldsK

Tool for

Bulldings. 2023; 13(4):921. hutos://do.org/1 1040921

023; 13(4)921. hips:/dol orE/10.3390/buildings13040921
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Article #2 and Article #3

- : Article #2: WQSRA 3 x 3 Risk Decision Matrix
Building Water Risk Conceptual Framework (university/schools/non-healthcare)

Three Step Risk Decision Matrix

Decision #1: Project
Category/Type

Project Category Risk Groups Risk Mitigation Level Building Water Distribution System (BWDS)
« Determine « Evaluate all « Select and Decision #2: o
BWDS water impaqed implement water Risk Group ‘Small scale BWDS | Moderate to high Major BWDS.
disruption or building management disruption, short- | levels of BWDS | disruption or new
construction occupant risk controls for duratien, and disruption; ‘construction; high
scope of work groups (not just (re)commissioning age  waterage Decisio
employees) the BWDS. (<7 days) (<30 days) (> 30days)
BUILDING OCCUPA gatio
N Risk Group| CATEGORYA | CATEGORY S CATEGORY C N
Low Risk| _ AML-1 RML-2
Medium Riskl __ AML1 L2
GrifinSC,Seanlon MM, Reynolds N T =
idings. 2023; 13921 httos: o oral 1

i Jon MM, ReynoldsK

o

B

ov
023; 13(4)921. hitps: /.

1040921
folly M. Scanlon, PhD, FAIA, FACHA

© Molly M. Scanlon, PhD, FAIA, FACHA

16

Site Risk
Factors

WMC Project
Categories

'WMC Risk
Mitigation Level(s)

WMC Risk
Groups
Scanlon, M. M, Gordon, 1L, Tonozzi, A, & Grifn . C. (2022). Reducing the Risk of Healthcare Associated Infections from Leglonella and Other Waterborne Pathogens
Scarlon, M. M, Gordon, ) L. T fin. 5. (2022) Healthcare Associated Pathogens Using Using a Water Management fo Construction (WMC) Infection Control isk  (RA) ol
& (wic) Risk (1CRA) Tool Reports, 14(3), 341
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Article #3: WMC-ICRA 4 x 4 Risk Decision Matrix
(HEALTHCARE occupancy)

Stop B1: Evaluate the BWDS construction activities and

level of water age for the project. Determine the WC

Category (A, B, C. o¢ D).

Step R2: Mdentitythe Buikcing Buiding Water Dstrotion System [BW0S]
Occupant Risk Groupls) mpactad by o
cope of work, 3nd level of wates sge. o | Mo ouDs
= eves ot w03,
located adjocent, above, o below the | rastrctare, smefor
medium water age Step #3: Determine the WIMC Risk
(<30 dem) gt Witigation Level (WMC - 1,2, 3, or 8} for
hatard control ustegyto be
earegonrc carecoryo of the construction project scope. WHIC
-1 ess strigent and WMC - 4 i the
whac -3 highest level of risk mitigation
strategies.

Scanlon, M. M, Gordon, .., Tonozz, A &, & Griffn . C. (2022). Reducing the isk of Healtheare Associated Infections from Leglonella and Other Waterborne Pathogens
" B Control Fisk (1cA) Tool Reports, 14(3), 341-
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Article #4: BWQC Project Scheduling Method
(healthcare & non-healthcare occupancy) [=]

G QuauTy
WATER APPROVAL
ACTIVATION
Assemble Develop
Team Documents Construct Building Water Distribution System

7

BUILDING WATER QUALITY COMMISSIONING PROJECT SCHEDULE OVERVIEW

Scanlon, M.M.; Gordon, .L; Reynolds, K. uality
ldings 2023, 13 (10): 2533. https://d
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Article #4: Table 1 — Key Project Tasks and Milestones

PROJECT PHASE KEY TASK TEAM LEADERS TASK DESCRIPTION

T = s comtractually

K o8 o the construction project |44
Wanr e The fintdare

e 6, CxA, BOR

GC,CoA, BOR, Pt

N/A

BOR, CL, IFC, OFS,
WS Cor AH]

25 Key Tasks & Milestones

GG, SUB, A/E, BOR,
M WMS

Re
Mesting

g o
ew pro i cbjectives, using the
construction profectsche dule s & document for discussion

Buikding Shell and
Cone i agroement [44]

Scanlon, M.M.; Gordon, . Reynolds, k.

2023, 13 (10): 2533.
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Article #4: Option A - BWQC Early Water Activation

st
» oy
Overall Project ), Peiectikott et |4
2024 ___m_ 2025
£ D> re-construction Review/Westing H
- E— e blngspiens :
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= [eee oy y—
e
£ Nevs b ot
¢ e et - sabtntlCompletion

oec15-o 1 p— S0 morer/
201 B ity operstios
15 B witp v Reiewecting

Team& v

swac ot J) SEEOOC s conrol cvies-mrioring

e
swac e g
s v 1 o chemiy
Dec1s P T2 Retests & Follow-up.

g
g

Scanlon, M.M.; Gordon, .L; Reynolds, K. ity
ldings 2023, 13 (10): 2533. https://d
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Article #4: Option B - BWQC Delay Water Activation

Overall Project wter N . >
iy ctacondclyed)

suiding
el core
H
g {termina fixtures and pessurize by bullding floor
- .
£ T e —
" improvements e - Disinfectic

g

Substantisl ompletion

e e — g Trnover]
unertove

5 > Faclty Operations

1255 D> WhP/sWaC Review st
[RRMROR ... o icvac oo o it i e e .
Tamition

Bwactowme

swac seginswaacivites
Hazard Monitoring . conecive actons

Water Management

P> 71 Micobiat chemistry
D15 B T2 Retests & Follow-p

5. 023, 13 (10): 2533
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« Bulldings 2023, 13 (10): 2533. httpsi/dol.org/10.
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. . ?
What other A/E/C process impacts should you consider? Other Resources?
NASEM Legionella 2020 Report Book / UK-European Authors Best Practices Manual

1) Design guidelines for building water systems and fixtures [ e |
2) Owner contracts — general conditions/requirements,

supplemental instructions to the contractor
Specification Section on building water quality commissioning

@

SAFE WATER —r

3 opEEicaion 2 IN HEALTHCARE
4) Utility disruption procedures o

s5) Safety or Infection control and mitigation policies "

6)

Specialty or medical equipment installation procedures R
7) Test and inspection requirements Wé W
Transition planning

9) Licensing or accreditation for patient care operations
10 Emergency or water disruptive events

8]

Management of
Il

la
in Water Systems
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4 Foundational Research Articles +
Supplemental Tools

Article #1: Article #2: Article #3: Article #a: Questions?
Systematic Review WQSRA WMC-ICRA BWQC
Water Managementfor ~ Water Quality and Infection Control Building Water Quality
Construction (WMC) Safety Risk Assessment  Risk Assessment Commissioning Project ’p « Molly M. Scanlon, PhD, FAIA, FACHA
Risk Factors (university & schools—  (healthcare occupancy) ~ Scheduling O * Research Associate -DCC

nonhealthc'are) . (healthcare occupancy) O « Zuckerman College of Public Health

E E O * University of Arizona

| ( ~

F, = * mscanlon@arizona.edu

iiﬁ. ' l « Connect via Linked-In for Messages and

E’ Updates on Research

Thank you for supporting safe building water ! !AS
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