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Scanlon Formula for Sustainable Building Water

BUILDING WATER 

PLANNING & DESIGN
GENERAL CONTRACTOR & 

SUBTRADES

SAFE & EFFICIENT 

WATER SYSTEMS
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Key AHJ’s & Regulatory Documents & Resources
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WMP Risk Management Requirements

Step 1) 

Form WMP 
Team

Step 2) 
Describe 
Building 
Water 

Distribution 
System(s)

Step 3) 
Identify 

Hazards & 
Assess Risk

Step 4) 
Identify 
Control 

Measures

Step 5) 
Monitoring 

& Corrective 
Actions

Step 6) 
Confirmation 

includes 
Verification + 

Validation

Step 7) Continuous WMP Documentation / 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 S

Minimize

Soil/Sediment

T
Adequate 

Temperature 

(hot & cold)

A
Low

Water 
Age

R
Adequate

Disinfectant 

Residual

0.2 ppm – 4.0 ppm chlorine 

0.5 ppm – 4.0 ppm monochloramines

≤ 24 hours

≤ 7 days  (weekly flushing goals/objectives)

≤ 30 days

> 30 days

Hot = 113o F (45oC) to 120o F (48.9oC) 

Cold = ≤ 77o F (25oC)

Soil and organic substances

Chemicals such as copper & lead
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Section 4.2 Building Owner Requirements

The building owner shall survey each existing 
building, new building, and any renovation, 
addition, or modification to an existing building
and its water systems as described in Section 5.  

The survey and conformance with the compliance 
requirements of Section 4 shall be completed prior to 
occupancy of a new building and before 
construction begins on renovations, additions, or 
modifications to existing buildings. 

ASHRAE Standard 188 Requirements 
w/Construction & Commissioning Activities
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Typical Range of Construction Projects

Scanlon, M.M.; Gordon, J.L.; Reynolds, K.A. Building Water Quality Commissioning in Healthcare Settings: Reducing Legionella and Water Contaminants 

Utilizing a Construction Scheduling Method. Buildings 2023, 13 (10): 2533. https://doi.org/10.3390/buildings13102533
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Water Disruptive Events
Man-made and Natural Disasters (inclusive of construction)

Four Foundational Peer-Review Articles + Supplemental Tools

Article #1: 

Systematic Review 

Water Management for 

Construction (WMC) 

Risk Factors

Article #3:

WMC-ICRA

Infection Control 

Risk Assessment

(healthcare occupancy)

Article #2:

WQSRA

Water Quality and

Safety Risk Assessment

(university & schools –

nonhealthcare)

Article #4:

BWQC

Building Water Quality 

Commissioning Project 

Scheduling

(healthcare occupancy)
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Scanlon, M.M.; Gordon, J.L.; McCoy, W.F.; Cain, M.F. Water Management for Construction: Evidence for Risk Characterization in Community and 

Healthcare Settings: A Systematic Review. Int. J. Environ. Res. Public Health 2020, 17, 2168.

Article #1:  Water Management for Construction:  Evidence for Risk 

Characterization in Community and Healthcare Settings: A Systematic Review
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Known Construction Risk Factors

Scanlon, M.M.; Gordon, J.L.; McCoy, W.F.; Cain, M.F. Water Management for Construction: Evidence for Risk Characterization 

in Community and Healthcare Settings: A Systematic Review. Int. J. Environ. Res. Public Health 2020, 17, 2168.

Ranked in association of risk severity with disease cases

1) Lack of BWDS commissioning process

2) Excavation

3) Re-pressurization

4) Demolition

5) Water efficiency devices

6) Underground utility connections

7) Construction Equipment w/ water reservoirs

8) Water main breaks

9) Vibration
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Article #2:  WQSRA 
(university/schools/non-healthcare)

Griffin SC, Scanlon MM, Reynolds KA. Managing Building Water Disruptions in a Post-COVID World: Water Quality and Safety Risk Assessment Tool for 

Academic Institutions and School Settings. Buildings. 2023; 13(4):921. https://doi.org/10.3390/buildings13040921 

Water Quality and

- Risk decision matrix design 

- Green building design

- Public policy

- Education campuses and municipal water supply systems

- Liability, financial risk, and reputational harm
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Article #2: Building Water Disruptive Event
Risk Decision Matrix

Griffin SC, Scanlon MM, Reynolds KA. Managing Building Water Disruptions in a Post-COVID World: Water Quality and Safety Risk Assessment 

Tool for Academic Institutions and School Settings. Buildings. 2023; 13(4):921. https://doi.org/10.3390/buildings13040921 
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Article #2 and Article #3
Building Water Risk Conceptual Framework

Three Step Risk Decision Matrix 

Decision 1

Project Category

• Determine 
BWDS water 
disruption or 
construction 
scope of work

Decision 2

Risk Groups

• Evaluate all 
impacted 
building 
occupant risk 
groups (not just 

employees)

Decision 3

Risk Mitigation Level

• Select and 
implement water 
management 
controls for 
(re)commissioning 

the BWDS.

Griffin SC, Scanlon MM, Reynolds KA. Managing Building Water Disruptions in a Post-COVID World: Water Quality and Safety Risk Assessment 

Tool for Academic Institutions and School Settings. Buildings. 2023; 13(4):921. https://doi.org/10.3390/buildings13040921 

© Molly M. Scanlon, PhD, FAIA, FACHA

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

Griffin SC, Scanlon MM, Reynolds KA. Managing Building Water Disruptions in a Post-COVID World: Water Quality and Safety Risk Assessment 

Tool for Academic Institutions and School Settings. Buildings. 2023; 13(4):921. https://doi.org/10.3390/buildings13040921 

Decision #1:  Project 

Category/Type

Decision #2:  

Risk Group

Decision #3:  

Risk 

Mitigation 

Level
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Article #2 & #3 Supplemental Tools

WMC Project 

Categories

WMC Risk 

Groups

WMC-ICRA 

Decision Matrix

WMC Risk 

Mitigation Level(s)

WMC Disclaimer

Scanlon, M. M., Gordon, J. L., Tonozzi, A. A., & Griffin, S. C. (2022). Reducing the Risk of Healthcare Associated Infections from Legionella and Other Waterborne Pathogens Using 

a Water Management for Construction (WMC) Infection Control Risk Assessment (ICRA) Tool. Infectious Disease Reports, 14(3), 341–359. doi.org/10.3390/idr14030039

© Molly M. Scanlon, PhD, FAIA, FACHA

Building Risk 

Factors

Site Risk 

Factors

Scanlon, M. M., Gordon, J. L., Tonozzi, A. A., & Griffin, S. C. (2022). Reducing the Risk of Healthcare Associated Infections from Legionella and Other Waterborne Pathogens 

Using a Water Management for Construction (WMC) Infection Control Risk Assessment (ICRA) Tool. Infectious Disease Reports, 14(3), 341–359. doi.org/10.3390/idr14030039

Article #2 & #3 – Pre-Construction Tool Checklist

13 14

15 16

17 18
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Article #3:  WMC-ICRA 4 x 4 Risk Decision Matrix 
(HEALTHCARE occupancy)

Scanlon, M. M., Gordon, J. L., Tonozzi, A. A., & Griffin, S. C. (2022). Reducing the Risk of Healthcare Associated Infections from Legionella and Other Waterborne Pathogens 

Using a Water Management for Construction (WMC) Infection Control Risk Assessment (ICRA) Tool. Infectious Disease Reports, 14(3), 341–359. doi.org/10.3390/idr14030039
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Article #4:  BWQC Project Scheduling Method 
(healthcare & non-healthcare occupancy)

Scanlon, M.M.; Gordon, J.L.; Reynolds, K.A. Building Water Quality Commissioning in Healthcare Settings: Reducing Legionella and Water Contaminants Utilizing a 

Construction Scheduling Method. Buildings 2023, 13 (10): 2533. https://doi.org/10.3390/buildings13102533
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Article #4: Table 1 – Key Project Tasks and Milestones 

PROJECT PHASE KEY TASK TEAM LEADERS TASK DESCRIPTION

Scanlon, M.M.; Gordon, J.L.; Reynolds, K.A. Building Water Quality Commissioning in Healthcare Settings: Reducing Legionella and Water Contaminants Utilizing a 

Construction Scheduling Method. Buildings 2023, 13 (10): 2533. https://doi.org/10.3390/buildings13102533

25  Key Tasks & Milestones
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Article #4:  Option A - BWQC Early Water Activation

Scanlon, M.M.; Gordon, J.L.; Reynolds, K.A. Building Water Quality Commissioning in Healthcare Settings: Reducing Legionella and Water Contaminants Utilizing a 

Construction Scheduling Method. Buildings 2023, 13 (10): 2533. https://doi.org/10.3390/buildings13102533
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Article #4:  Option B - BWQC Delay Water Activation

Scanlon, M.M.; Gordon, J.L.; Reynolds, K.A. Building Water Quality Commissioning in Healthcare Settings: Reducing Legionella and Water Contaminants Utilizing a 

Construction Scheduling Method. Buildings 2023, 13 (10): 2533. https://doi.org/10.3390/buildings13102533
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Article #4:  Supplemental BWQC Checklist

Scanlon, M.M.; Gordon, J.L.; Reynolds, K.A. Building Water Quality Commissioning in Healthcare Settings: Reducing Legionella and Water Contaminants Utilizing a 

Construction Scheduling Method. Buildings 2023, 13 (10): 2533. https://doi.org/10.3390/buildings13102533

2 Page Checklist

Site Activities / Civil Engineering

&

Building Design/Construction

19 20

21 22

23 24
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What other A/E/C process impacts should you consider?

1) Design guidelines for building water systems and fixtures

2) Owner contracts – general conditions/requirements, 

supplemental instructions to the contractor

3) Specification Section on building water quality commissioning

4) Utility disruption procedures

5) Safety or Infection control and mitigation policies

6) Specialty or medical equipment installation procedures

7) Test and inspection requirements

8) Transition planning 

9) Licensing or accreditation for patient care operations

10) Emergency or water disruptive events
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Other Resources?
NASEM Legionella 2020 Report Book / UK-European Authors Best Practices Manual
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Article #1: 

Systematic Review 

Water Management for 

Construction (WMC) 

Risk Factors

Article #3:

WMC-ICRA

Infection Control 

Risk Assessment

(healthcare occupancy)

Article #2:

WQSRA

Water Quality and

Safety Risk Assessment

(university & schools –

nonhealthcare)

Article #4:

BWQC

Building Water Quality 

Commissioning Project 

Scheduling

(healthcare occupancy)

4 Foundational Research Articles + 
Supplemental Tools
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Questions?

Thank you for supporting safe building water management! 

• Molly M. Scanlon, PhD, FAIA, FACHA

• Research Associate –DCC

• Zuckerman College of Public Health

• University of Arizona

• mscanlon@arizona.edu

• Connect via Linked-In for Messages and 

Updates on Research
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