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Water Supply Modeling for Fire Protection
Evaluating municipal and rural water supplies

Roland Asp, CET 
Manager of Codes and Standards: 

asp@nfsa.org 
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DESCRIPTION

My portion of this joint meeting will concentrate on Fire Suppression 
Systems (fire sprinklers) and current and future standards that 
impact water supply:

NFPA 13                NFPA 291 AWWA M31
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NFPA 13 – SAFETY FACTOR

A common question is: Is it required that a safety factor be applied to 
the water supply?

The simple answer is “no”, NFPA 13 does not require a specific safety 
factor to be applied, although local ordinances or company policy may.

Why?

The calculation methods required by NFPA 13 already have safety 
margins built into the calculation process.

HYDRAULIC CALCULATIONS

While NFPA 13 does not mandate a specific safety factor, safety is inherently built 
into the process. 

Some of these conservative factors prescribed by NFPA 13 include the following: 
estimated c-values, spacing and overspray of sprinklers, size and shape of the 
design area, and k-factor of sprinklers. 

This is proven by the enviable record of fire sprinkler systems

This does not mean the fire sprinkler industry 
is opposed to reasonable safety factors

WATER SUPPLY DETERMINATION

This inherently conservative method is based upon an accurate and reasonable 
determination of the strength of the water supply:

NFPA 13 states that:

Water supplies must be capable of providing the required flow and pressure for the 
remote design area determined using the requirements and procedures as specified in 
NFPA 13 including hose stream allowance where applicable for the required duration.

The strength of the water supply is typically 
determined with hydrant flow tests or modeling:

NFPA also states:

The volume and pressure of a public water supply shall be 
determined from waterflow test data or other approved 
method.
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WATER SUPPLY DETERMINATION

There is no requirement in NFPA 13 to apply a “blanket” adjustment to the 
Hydrant Flow Test. 

However, the Annex does suggest (5.2.2.2):

Adjustments to the waterflow test data should be made as appropriate.

.

The water supply tested should be representative of the supply that 
might be available at the time of a fire.

The Annex also suggests (5.2.2):

Appropriate is the Key 
word

NFPA 13 EXISTING - ANNEX A

The annex suggests the following issues should be considered:

 Seasonal fluctuation
 Daily fluctuation
 Drought conditions
 Interruption by flood or ice conditions
 Testing while water is being drawn for industrial use
 Situations where the domestic demand reduce supply
 Future changes in water

WATER SUPPLY CHARACTERISTICS

It is the responsibility of the Engineer of Record to 
establish the water supply characteristics

 SFPE White Paper

 Fire Code

NFPA 13 is not particularly clear on this - Numerous Proposals have been 
submitted to the 2025 edition of NFPA 13 to clarify this:

© National Fire Sprinkler Association 2019
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WATER SUPPLY PROPOSALS TO 2025 EDITION

Owner’s Certificate (4.2)
The owner or their authorized agent shall provide to the sprinkler system installer:

…

(3)* Determine and Confirm the water supply including any necessary 
adjustments

Additionally, a lengthy Annex note was proposed to 4.2(3)

FR#1171

This proposed language clearly outlines that the responsibility to evaluate 
the water supply is the responsibility of the owner – not the contractor or 
layout technician.

Numerous Proposals have been submitted to 
the 2025 edition of NFPA 13

For the first time 
– the need to 
evaluate for 
water supply 
adjustments will 
be in the Body of 
the standard

WATER SUPPLY PROPOSALS TO 2025 EDITION

Owner’s Certificate (4.2) Annex:
 Evaluation based upon knowledge of the water supply and engineering judgement

 Account for daily and seasonal fluctuations, not extreme conditions

 Evaluation based upon info from:
 Water supply authority, AHJ or knowledge of water supply

 An adjustment may or may not be appropriate

 If the AHJ already mandates a safety factor – no additional adjustment is required

 Design professional needs to work with the AHJ to determine appropriate adjustment

This Proposed language clearly outlines that the water 
supply authority’s input is paramount.

FR#1170

WATER SUPPLY PROPOSALS TO 2025 EDITION

Owner’s Certificate (4.2) Annex cont:
Evaluation should consider:
 Maximum daily use of the water supply
 Peak hour demand of the water supply
 Water supply degradation due to planned development
 Time of day the test was conducted
 Time of year the test was conducted
 Elevation of the test location compared to the building where the sprinkler system will be 

installed
 Elevation of the water supply at the time of the test
 How close the flow generated during the test was to system demand

FR#1170

If Info from Design Professional or AHJ is not available:
Adjustment based on water utility info
Arbitrary adjustment based upon consult with AHJ

If info is not available – this does 
not mean, we can ignore the need 
for an evaluation

As the evaluation is not dealing with 
Extreme Conditions - Drought 
conditions and Interruption by flood or 
ice conditions has been removed
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WATER SUPPLY PROPOSALS TO 2025 EDITION

Chapter 5 (5.2.2.3*)
New Section added that states that the date, day of the week, and time of day must be recorded

Annex note explains:

It is important to note that not all water supplies have a linear relationship of flow to 
pressure. As flow demand increases, additional water can be provided into the 
system through multiple pumps, causing complex geometries to the pressure and 
flow relationship at any given point in the system. Creating multiple flow conditions 
during a test and getting as close as possible to the sprinkler system demand will 
help in gaining a complete understanding of the water supply.

FR#1187

This gives guidance for those of us who perform hydrant flow tests (or modeling)

HYDRANT FLOW TEST PROCEDURES

NFPA 291 Recommended Practice for Water Flow Testing and 
Marking of Hydrants

2022 edition has some significant changes

Scope and title was changed - The scope of this document is fire
water flow testing and marking of hydrants.

14

.

Fire flow testing is not the same thing as hydrant flow testing for fire 
sprinkler design. 

HYDRANT FLOW TEST PROCEDURES

NFPA 291 Recommended Practice for 
Water Flow Testing and Marking of 
Hydrants
2022 edition has some significant changes

A very significant change related to water supply 
evaluations is:

Older editions of NFPA 291 suggested that tests be 
performed during:

Period of Ordinary Demand

The 2022 edition was revised to suggest that test be 
performed during:

Period of Peak Demand based upon knowledge of 
the water supply and engineering judgment

.

NFPA 291 is a recommended practice meaning it is 
guidance but not Rules
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AWWA M31

AWWA M31 is in the final stages of a major revision

Should be published in 2023

Will include current guidance for Water Purveyors

.

WATER SUPPLY USAGE

Comparison of water usage between a Sprinklered property 
vs Non-Sprinklered property
FM Global Environmental Impact Paper

FURTHER RESOURCES

16

17

18



Intro

7

QUESTIONS?

Roland Asp

Manager of Codes and Standards 
asp@nfsa.org
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Pressure Zones






Pressure Zone Boundary
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Water Service Area

ETJ

ETJ

Development Process

• SAWS Guide to Development
• SAWS Utility Service Regulations (USR)
• TCEQ: Chapter 290
• Equivalent Dwelling Unit Calculation 

Sheet
• Modeling Criteria Guidelines
• Utility Service Agreement (USA) 
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Hydraulic Modeling Criteria
• Hydraulic Grade line request
• Development Master Plan
• Development EDUs
• Fire flow
• Input Data
• Output Data
• Engineering report
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Utility Service Agreements

• Larger than 50 acres
• Over EARZ or Contributing Zone
• Greater than 100 EDUs
• Main extension 300 feet or more
• Outside SAWS CCN
• Involves SAWS’ Oversizing

REQUIRES 
BOARD 

APPROVAL
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Design Activities 
• What pressure zone will serve development?

– USA, SAWS Guide to Development

• Ground elevation of development?
• Size of main required (domestic + fire flow)

– EDUs
– Fire Requirements based on building size/type
– Velocity in SAWS main no more than 10 ft/s
– Irrigation demands
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Design Activities 
• Expected Pressure = 

(System HGL – Site Elevation) / 2.31

• System Fluctuations within HGL
– Elevated Storage
– Pump Station proximity 
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Fire Flow Testing
• Infrastructure Maps:  https://locates.saws.org/
• Submit Requests to firehydrantflows@saws.org

– Location & contact information
– Scheduled time and date emailed – Must Confirm!

• SAWS is only a witness to the test
• Must create two copies of report, SAWS retains one
• Current Fee, $60.76.  2023 Fee, $76.00

https://locates.saws.org/
mailto:firehydrantflows@saws.org
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Results not what you expected?
• Identify the issue 

– Change since previous test?
– Pressure?
– Flow?

• How dramatic of a change?
– SAWS Inspector
– SAWS EOC, (210) 704-SAWS
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Planning for Future 
• Additional demands in area

– 1 EDU = 290 Gallons per day average flow
– Peak hourly flow = 1.5 gpm per EDU
– Apartments units are 0.5 EDUs

• New 200 unit apartment complex near your development?
– Additional domestic demand on system, 150 gpm
– Additional irrigation demand
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Case Study
• Apartment complex 

– Installed services and did not have adequate 
fire flow and very low pressure.  

• USA issued defining requirements, HGL and 
water main

• Design plans approved, permit issued

– Three 16” water mains located in ROW
– Mains on different HGLs
– Contractor connected to wrong water main
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Case Study
• New School

– After connection, fire system did not have adequate pressure
• USA issued defining requirements, HGL and water main
• Design plans approved, permit issued

– Fire hydrant flow test ran during design and fire protection plan designed 
from flow test, not HGL in USA

– Due to System issues with low pressure, SAWS temporarily opened 
division valves between pressure zones for roughly a two month 
timeframe, corresponding to the same time in which the first test was ran.  
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Takeaways
• Know the expected HGL for your location
• Refer to USA requirements

• Developer Resources on www.SAWS.org
• Design Questions, Counter Services, (210) 233-2009
• System Issues, EOC, (210) 704-SAWS 

http://www.saws.org/
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