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Overview

◦ Sustainability vs. Life-Safety

◦ Dual-Use Tank Design Concepts

◦ Overview of NFPA 22 Criteria

◦ Questions



Purpose and Goals
This Session is intended to give the attendee an understanding of 
the following:

◦ How do I ensure the life-safety water supply is always available for dual- or 
multi-use tanks?

◦ What are the primary components required for fire protection water storage 
tanks?

◦ How does the structural criteria differ for fire protection tanks?



Sustainability vs. Life-Safety
Bridging the Gap
◦ Environmental: Utilizing storm runoff 

to reduce municipal demand
◦ Safety: Ensuring 100% reliability for 

fire suppression systems and site fire 
protection

◦ Integration: Merging high-volume 
harvesting with NFPA-compliant 
storage



The Integrated Business Case



What are Fire Protection Tanks
Four main types:
◦ Gravity tanks / Elevated Tanks
◦ Suction or Break tanks (that supply 

a fire pump)
◦ Pressure / Bladder Tanks

Primarily, we see ground suction 
tanks or break tanks.



Dual-Use Tank Design Concept
Hydraulic Storage Separation

The “reserve” concept ensures fire 
water is never touched by 
secondary utility pumps.
◦ Utility Outlet: Placed at high 

elevation to prevent draining the 
fire reserve

◦ Fire Protection Outlet: Placed at the 
bottom with anti-vortex plate.

◦ Dead Storage: Accounted for below 
domestic use line to increase head 
pressure to fire pump



Dual-Use Tank Design Concept



NFPA 22 - Overview



Tank Components
NPFA 22 required tank components: 

ANTI-VORTEX PLATE

HEATER/FREEZE PROTECTION

INTERNAL/EXTERNAL LADDERS*

WATER LEVEL GAUGE

AUTOMATIC FILL ASSEMBLY

MANHOLES

COATINGS

LIGHTNING PROTECTION

CONFINED ENTRY SIGNS

OVERFLOW

SHUTOFF VALVES

TEMPERATURE SENSOR

LOW LEVEL SENSORROOF VENT

DRAINS



Tank Components
Anti-vortex plate (NFPA 20 – Fire Pumps):



Tank Components
Anti-vortex plate:



Tank Components
Level gauge:



Tank Components
Confined Space Signage:



Tank Components
Coatings:
◦ Factory coated tanks

◦ Welded tanks
◦ Concrete tanks

◦ Where does this leave internal membrane 
tanks?



Tank Components
Heater/Freeze Protection:



Tank Components
Heater/Freeze Protection:
◦ Insulation will greatly reduce the heater size required



Tank Components
Heater/Freeze Protection:
◦ Don’t forget freeze protection for fill and discharge piping



Tank Components
Automatic Fill Assembly:
◦ Except when an AHJ Approved plan is in place to re-fill manually (*within 

8-hours)



Tank Components
Filling by rainwater collection:
◦ Reliability of rainwater is not guaranteed but can be an alternate source.
◦ A primary fill source must be provided (refill in 8-hours)
◦ Filtration to prevent sediment build-up is imperative to prevent clogging 

of life-safety systems such as fire pumps and automatic sprinkler heads
◦ Domestic use introduces complexities such as chlorine residuals or other 

treatment
◦ Rainwater collection can help keep tanks full. Example: 4” in a 36ft 

diameter tank is ~2,500gallons.



Tank Components
Automatic Fill Assembly:



Tank Components
Level and Temperature Sensors:
◦ Some of this is for pressure tanks only!



Tank Components
Level and Temperature Sensors:



Tank Components
Overflow pipe:
◦ Drain away from the tank so no undermining of foundation
◦ Cover or screen on drain outlet to limit pest entry



Tank Components
Drains:
◦ Many AHJ’s will ask for a hose connection.  Here is your chance!



Tank Components
Manholes/Access:
◦ No requirement for top access hatch, BUT…
◦ …if you don’t want to drain the tank every time you inspect, you need 

one.

For Wood Tanks (technically)



Tank Components
Manholes/Access:
◦ Once roof access is provided:



Tank Components
Ladders:

Not actually required for bolted 
steel tanks…but they should be.
◦ Access to equipment such as float 

valves, level sensors, etc. make 
ladders a “passive” requirement

◦ Must meet OSHA requirements 
when provided.



Tank Components
Roof Vent:



Tank Components
Lightning Protection:



Tank Components
Shutoff Valves:
◦ FPCG highly recommends isolation valves for fill and suction lines, 

located as close as possible to the tank.  
◦ Underground gate valves with PIV are ideal for freeze protection and 

monitoring.



Structural Design
NFPA 22 requires rigorous engineering, often absent in standard utility 
or poly tanks:
◦ Seismic bracing: Tanks must withstand site-specific earth movement
◦ Wind loads: Calculated for 145mph gusts (Houston), but depends on 

location and ASCE 7 structural design standard
◦ Foundations: Engineered slabs to support 250,000lbs+ loads, minimum 

(~30,000gallons)
◦ The same 36ft diameter tank, 20 feet tall = 1.27M pounds (~150,000 gallons)



Structural Design
NFPA 22 requires rigorous engineering, often absent in standard utility 
or poly tanks:
◦ Structural design must be performed by a qualified licensed engineer
◦ Seismic risk Category IV per IBC
◦ Roof slopes less than 30 degrees must have a live load of 25lbs/ft2



Structural Design
NFPA 22 requires rigorous engineering:
◦ Wind loading 

◦ Earthquake loading – Use locally adopted building codes
◦ Snow loading – Use locally adopted building codes



Design Plans



Hypothetical 
Scenario Overall Structural WEIGHT

SD A
(Austin)

SD D
(El Paso)

RISK CAT II 7015 8197
RISK CAT IV 7529 8830

SD A SD D
RISK CAT II 0 17%
RISK CAT IV 7% 26%

Refer to the ASCE Hazard Tool for site specific load requirements

https://ascehazardtool.org/


Fire Protection Tanks
Key Takeaways:

You should always have an engineered design or specification for the 
tank design.  

Either a Professional Engineer or a Responsible Managing Employee 
(General) must size the tank.

A structural engineer must design the foundation and confirm all 
required loading has been accounted for your location to size the 
sheet thickness, roof structure, support columns, bolts/bolt pattern, 
tie-downs, etc.



QUESTIONS?


	Fire Protection and Rainwater Harvesting – Essential Considerations
	Overview
	Purpose and Goals
	Sustainability vs. Life-Safety
	The Integrated Business Case
	What are Fire Protection Tanks
	Dual-Use Tank Design Concept
	Dual-Use Tank Design Concept
	NFPA 22 - Overview
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Tank Components
	Structural Design
	Structural Design
	Structural Design
	Design Plans
	Hypothetical Scenario
	Fire Protection Tanks
	QUESTIONS?

