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 Objectives  

This internal guide is intended to document current practice of providing the Available Fire Flow (AFF) 
for development applications (mostly Pre-applications (Pes) and Development Permits (DPs) and 
rationales of methodology, to ensure that all AFF for development applications are provided in a 
consistent and fair manner.  

Process changes for fire flow review  

1. Prior to 2017 
 

The evaluation for fire flow by Development Planning is completed if the fire flow requirement is 
flagged in the Development Permit review process. There is no written rule of which application will 
require the fire flow calculation or fire hydrant test. Typically for I developments, the requirement is 
applied, but the requirement is not consistent for residential development.  
 
If the existing water system can’t provide adequate fire flow, the upgrade will be the responsibility 
of the applicant. Development Planning will work with Development Approvals and consultant for 
upgrade options.  

 
2. Between May 2017 – April 2018  

In response to the increased volume of the Development Permit applications and the need to 
address the fire flow requirement, Water Technical Lead in Development Planning has been working 
with Development Approvals, Development Engineering sections to work out a fire flow verification 
and approval process since May 2017, with the additional staffing support from Asset Planning.  

Generally, the fire protection in Greenfield is acceptable as newer design standards/practice has 
been applied when approving the development applications. The fire flow review was part of the 
water system analysis during LOC plan stage. However, challenges exist for redevelopment area as 
we are dealing with old infrastructure that was designed based on the old standard, which is less 
stringent at the time and/or it is adequate for the developments exist at that time. Therefore the 
fire flow review work was focused on the redevelopment area.  

Within Centre City Levy area, which includes downtown and the Beltline area, the system 
improvement work will be undertaken by Water Resources, so the development application review 
process is slightly different. A few triggers have been developed for both categories.  



Internal Guide - Fire Flow Review for Development Applications  
 

 
 
 

Created by Maggie Zhang – June 2018 Page 4 

For development applications outside of Centre City Levy area:  

a. If the site is located next to water mains that are smaller than 200 mm. 
b. If the site is located next to 150 mm water mains that exceed the 250 m maximum 

length between ties. 
c. If the site is located within 10 m from the Top of Zone elevation. 
d. If the development is for 5-plex and larger. 
e. If the development is ICI, high density residential or Strata type.  

For development applications within Centre City Levy area:  

a. It the site is located next to water mains that are 100 mm in diameter.  
b. If the application is for ICI or Strata type development.  
c. If the development is for residential development with more than 50% increase in area.  
d. If the development is for 5-plex and larger. 

Note: As the City is responsible for the upgrade, the Required Fire Flow (RFF) value needs to be 
submitted and used to prioritize and plan the upgrade work internally.  
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3. As of May 1 2018  
 

The new Design Guidelines for Development Site Servicing Plans (DSSP) was published and effective 
as of May 1 2018. This guide has clearly defined the responsibility between the City and the 
Engineer of Record.  

http://www.calgary.ca/PDA/pd/Documents/urban_development/publications/DSSP-Design-
Guidelines.pdf 

According to this guideline, “Water Resources will provide the available fire flow at the City’s 
watermain that the development will connect to. It is the responsibility of the Engineer of Record to 
ensure that the fire flow available in the City’s water network is adequate to service the proposed 
development. “ 

The internal guideline will focus on the new process and outline the steps to provide Available Fire 
Flow (AFF) to the application.  

  

http://www.calgary.ca/PDA/pd/Documents/urban_development/publications/DSSP-Design-Guidelines.pdf
http://www.calgary.ca/PDA/pd/Documents/urban_development/publications/DSSP-Design-Guidelines.pdf
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Determine the Available Fire Flow (AFF) for DP applications – Step by 
Step  

The request for AFF can be made at either Land Use Change stage (LU), Pre-application (PE) stage or 
Development Permit (DP) stage.  

 
1. Check the previous LOC/DP comments.  

Different ways to check:  
a. Go to POSSE, use file No. to locate LOC - Detailed Team Review (DTR) Comments.  
b. Go to POSSE, use parcel address to locate LOC - Detailed Team Review (DTR) Comments.  
c. Go to \\Cs5data1\CPAGShared\CPAG Specialist Comments\Development Engineering 

Specialists to check LOC files or DP files history.  
 

2. Use Total City All Pipe model to run fire flow simulations under Max Day scenario.  
a. Select all hydrants that are within 300 m distance. 
b. Run Single Hydrant Simulation with 15 m residual pressure on average hour of Max Day 
c. Run Multi hydrant simulation with 15 m residual pressure on average hour of Max Day. 

Need to try different and practical combination of multiple hydrant together then 
decide the AFF based on majority of the combinations, not the worst case or best-case 
scenario.  

Note: When selecting candidate hydrants, the hydrants need to be accessible.  
a) Hydrant across from major streets should be avoided.  
b) Public hydrant that needs to be accessed through other private property should be 
avoided.  
c) Hydrant located in other private properties should be avoided.  
 

3. Based on the result, the Available Fire Flow will be provided in 5000 L/min increments, i.e. 5,000 
L/min, 10,000 L/min or 15,000 L/min. The 5000 L/min flow is the design value for one hydrant 
flow.  
 

4. As the hydraulic modeling results only represent the design condition but do not reflect the 
main condition, operational changes in the system, as a general rule, the maximum value 
provided will be 15,000 L/min (which is the minimum required fire flow for ICI and high density 
residential type of development), with a few exceptions:  

a. The proposed development is located within the Centre City Levy area where the water 
main network is well gridded and connected.  See appendix A for a map of the area.  

b. The water main around the proposed development is relatively new and pipe material is 
PVC, or PE.  

c. The water around the proposed development is already well sized (200 mm and larger).  

file://Cs5data1/CPAGShared/CPAG%20Specialist%20Comments/Development%20Engineering%20Specialists
file://Cs5data1/CPAGShared/CPAG%20Specialist%20Comments/Development%20Engineering%20Specialists
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Review the Fire Flow Letter provided by applicant/consultant  

Per the new DSSP Guideline, Water Resources does not review the detailed fire flow calculation. We 
will review the final value of Require Fire Flow (RFF) done by consultant and determine if the system can 
provide adequate fire protection.  

 
Note:  
 
The Require Fire Flow (RFF) calculation needs to follow the Water Supply for Public Fire Protection 
guideline by Fire Underwriters Survey (1999). See Appendix B for the document.  
http://www.scm-
rms.ca/docs/Fire%20Underwriters%20Survey%20-%201999%20Water%20Supply%20for%20Public%20Fi
re%20Protection.pdf 
 
The latest document by FUS for applying occupancy factor for different type of building, is listed in 
Appendix C.  
 
The interpretation of the values used in Part II in the guide should be directed to: 

FUS Western Canada Branch office: 1-800-665-5661 
 
1. If Available Fire Flow (AFF) is more than the Require Fire Flow (RFF), then the system can 

provide adequate fire flow, development can proceed, from the water supply perspective. 
 

2. If Available Fire Flow (AFF) is less than the Require Fire Flow (RFF), then the system can’t provide 
adequate fire flow, the following two options can be perused further by the applicant.  

 
a. To work with Water Resources with possible system improvement/upgrade options.  
b. To change the building design therefore reduce the Require Fire Flow (RFF) to meet the 

requirement.  
 

Note: 
If option 2a is chosen, the applicant needs to work with IP - Development Planning (DP), IP - 
Development Engineering (DE) and IP - Development Approvals (DA) for an acceptable solution, 
then work with DE/DA to continue with the Construction Drawing and Indemnification process.  

 
 
 

http://www.scm-rms.ca/docs/Fire%20Underwriters%20Survey%20-%201999%20Water%20Supply%20for%20Public%20Fire%20Protection.pdf
http://www.scm-rms.ca/docs/Fire%20Underwriters%20Survey%20-%201999%20Water%20Supply%20for%20Public%20Fire%20Protection.pdf
http://www.scm-rms.ca/docs/Fire%20Underwriters%20Survey%20-%201999%20Water%20Supply%20for%20Public%20Fire%20Protection.pdf
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The Fire Flow letter submitted by the applicant or consultant on behalf, should include the following 
information:  

 

Application number 
(including all relevant application number, previous DP number) 

 

Address of the proposed development 
(including all consolidated parcel addresses) 

 

Map showing the entire site  

Type of development  

Building Type (wood framed, ordinary or non-combustible)  

Total area (above grade) in m2  

Total # of units  

If sprinkler system is installed (Yes/No)  

The final value of Required Fire Flow (RFF) in L/min  

Available Fire Flow (AFF) provided by Water Resources  

Assessment of fire flow adequacy  

Proposed mitigation option (attach description and map)  

 
In addition, A qualified professional engineer’s seal and permit to practice stamp is required.  
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Target review time 

The target review time for providing AFF to DA/DE is 5 business days after receiving the request.  

In 2018, the average review time is 4 days year to date, compared with average of 3 day in 2017. It is a 
result of the volume increase and other competing priority work.   

- Volume comparison:  

2017: 55 in total  

2018: 73 in total (as of May 31 2018).   

Filing  

The fire flow review work, including the work log and modeling simulation info, are saved in Livelink and 
organized by year. The link is as below: 

http://documentmanagement/lldm01/llisapi.dll/open/93529184 

Work Staff Contact List 

Task Job Title /Section Name Contact 

FFR Main Contact  Planning Engineer, 
Asset Planning  

Naorin Wilmshurst  
 

403-268-4414  
Naorin.Wilmshurst@calgary.ca 

FFR Support  Planning Engineer, 
Development Planning  

Caroline Wang  403-268-4351 
Caroline.Wang@calgary.ca 

FFR QA/QC  Water Technical Lead,  
Development Planning 

Maggie Zhang  
 

403-268-4449 (on leave) 
Maggie.Zhang@calgary.ca 

DA Main Contact  Development 
Engineering Coordinator, 
Development Approvals 

Ben Smith  403-268-6779  
Ben.Smith@calgary.ca 

DE Main Contact  Leader,  
Development 
Engineering 

Lawrence Wong  403-268-1714 
Lawrence.Wong@calgary.ca 

  

http://documentmanagement/lldm01/llisapi.dll/open/93529184
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Appendix A: Map of Centre City Levy Area 
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Appendix B 

Occupancy Charges for Required Fire Flow Calculations

Occupancy Charge Notes: 
  
1.) All Occupancy Charges should be modified accordingly to the specific fire loading and 

situation that exists in the actual structure. 
  
2.) For occupancies other than those listed, please interpolate from the examples given 

considering fire loading and expected combustibility of contents of occupancy as 
compared to those listed. 

  
3.) Occupancy Charges should not be made at greater than +25% or less than -25%. 
  
4.) Occupancy Charges shown in the examples here can be modified by up to 10% positively 

or negatively depending on the extent to which the fire loading is unusual for the 
occupancy type. 

  

Michael.Currie
Draft



C-5 Occupancies   
 Rapid-burning or flash-burning (C-5) 
 25% Occupancy Charge
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Ammunition    
Cereal mills    
Combustible hydraulics    
Cotton picker and opening operations    
Die casting    
Explosives and pyrotechnics manufacturing and storage    
Feed and gristmills (with > 7 tons of hay & straw )    
Fireworks    
Flammable compressed gases    
Flammable liquid spraying    
Flammable liquids    
Flour mills   
Flow coating/dipping    
Highly flammable solids   
Linseed oil mills    
Manufactured homes/modular building assembly    
Matches    
Mattress factory    
Metal extruding    
Nitrocellulose-based plastics    
Painting with flammables or combustibles    
Plastic processing    
Plywood and particle board manufacturing    
Printing using flammable inks    
Rag storage    
Rubber reclaiming    
Sawmills    
Solvent extracting    
Straw or hay in bales    
Textile picking    
Upholstering shop    
Upholstering with plastic foams   
Waste paper storage   
   

 



C-4 Occupancies   
 Free-burning (C-4) 
 10-15% Occupancy Charge
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Aircraft hangers    
Barns and stables (commercial)    
Building materials supply storage    
Cabinet making    
Combustible metals (e.g., Magnesium)    
Department stores    
Dry cleaner (using flammable fluids)    
Exhibition halls, auditoriums, and theatres    
Feed store (with > 1/3 ton of hay )    
Feed stores (without processing)    
Freight terminals    
Fur apparel manufacturing    
Furniture manufacturing    
Kennels    
Lumber   
Mercantiles    
Packaging and crating    
Paper and pulp mills    
Paper processing plants    
Paper products manufacturing    
Petroleum bulk-distribution center    
Piers and wharves    
Repair garages    
Rubber products manufacturing and storage    
Stables    
Tire manufacturing    
Tire recapping or retreading    
Warehouses, such as those used for furniture, general storage, paint, paper, and woodworking 
industries 
Wax products (candles, etc.)    
Woodworking shop   
   

 



C-3 Occupancies   
 Combustible (C-3)
 0% +/- 15% Occupancy Charge
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Amusement occupancies    
Auto parts store    
Auto repair training school    
Bakery   
Boat sales (where there is storage, add 15%)   
Book store    
Bowling establishment    
Casino    
Clothing manufacturing plants    
Cold storage warehouses    
Commercial laundry    
Confectionery product warehouses    
Contractor equipment storage    
Department store (where there is storage, add 15%)    
Dry cleaner (no flammable fluids)    
Farm storage buildings, such as corn cribs, dairy barns, equipment sheds, and hatcheries  
Gift shop (where there is storage, add 15%)   
Hardware store (where there is storage, add 15%)   
Hotel with restaurant   
Laundries    
Leather goods manufacturing plants    
Leather processing   
Libraries (with stockroom areas)    
Lithography shops    
Machine shops    
Metalworking shops    
Municipal storage building    
Nurseries (plant)    
Nursery sales outlet store    
Pavilion or dance hall    
Pet shop    
Pharmaceutical manufacturing plants    
Photographic supplies    
Printer    
Printing and publishing plants    
Restaurant    
Restaurants    
Rope and twine manufacturing plants    
Sandwich shop    
Shoe repair    
Sporting goods (where there is storage, add 15%)   



C-3 Occupancies   
 Combustible (C-3)
 0% +/- 15% Occupancy Charge
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Sugar refineries    
Supermarket    
Tanneries    
Textile manufacturing plants    
Theatre    
Tobacco barns    
Unoccupied buildings   
Vacant building    
Wearing apparel factory (except furs)   

 



C-2 Occupancies   
 Limited-combustible (C-2)
 -15% Occupancy Charge
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Airport, bus, railroad terminal    
Apartment    
Armories    
Artist's studio    
Auto repair shop    
Auto showroom    
Automobile parking garages    
Aviary   
Barber or beauty shops    
Barber shop    
Beverage manufacturing plants/breweries    
Boiler houses    
Brick, tile, and clay product manufacturing plants    
Canneries    
Cement plants    
Churches and similar religious structures    
Cold storage warehouse    
Dairy products manufacturing and processing plants    
Day care center    
Doctors’ offices    
Dormitories, Fraternities and common living spaces   
Educational institution    
Electronics plants    
Foundries    
Fur processing plants    
Gasoline service station    
Gasoline service stations    
Glass and glass products manufacturing plants    
Greenhouse   
Health club   
Hotel   
Horse stables    
Jail    
Library    
Medical laboratory    
Mortuaries    
Motel    
Municipal buildings    
Museum    
Nursing home    
Office    



C-2 Occupancies   
 Limited-combustible (C-2)
 -15% Occupancy Charge

 

Fire Underwriters Survey  Water Supply for Public Fire Protection  
vii  Appendix B 

Pet grooming shop    
Photographer's studio    
Post offices    
Radio station    
Recreation center    
Rooming house    
Slaughterhouses    
Telephone exchanges    
Tobacco manufacturing plants    
Undertaking establishment    
Watch and jewellery manufacturing plants    
Wineries    
Watch and jewellery manufacturing plants    
Wineries    
   

 



C-1 Occupancies   
 Non-combustible (C-1)
 -25% Occupancy Charge
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Asbestos storage    
Clay storage    
Clubs    
Fire stations    
Hospitals    
Marble storage   
Metal products storage    
Offices (including data processing but not combustibles storage)  
Police stations    
Prisons    
Stone storage   
Theatres without stages   
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AFF  Available Fire Flow 

PE Pre-application 

RFF  Required Fire Flow 

DP  Development Permit  

IP- DP  Infrastructure Planning – Development Planning section  

IP- DA Infrastructure Planning – Development Approvals section  

IP- AP  Infrastructure Planning – Asset Planning section  

IP- DE Infrastructure Planning – Development Engineering section  

CD Construction Drawing 

ICI  Industrial, Commercial and Institutional  

LOC Land Use, Outline Plan and Road Closure 

FFR Fire Flow Review  

DSSP  Development Site Servicing Plans  

DTR  Detailed Team Review  

PVC   Polyvinyl chloride 

PE  Polyethylene 

FUS  Fire Underwriters Survey  
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