
Fire protection design matrix excerpts (NFPA 13D, 13R & 13) from 
the Southern Nevada Fire Code Consensus Amendments: 

NFPA 13D 

8.7 
 

8.7 Protection Matrix for Group R Division 3 Occupancies and buildings built under the IRC  

8.7.1 General.  When a sprinkler system is being installed to mitigate the minimum Fire Code requirements for fire flow, 
number of fire hydrants, or fire department access, the design requirements in Table 8.7 shall be applied. 

Table 8.7 Protection Matrix for Group R Division 3 Occupancies and buildings built under the IRC4 

Bui ld ing Area 
SIZE RANGE 6 

Mitigation 
Residential 

SYSTEM TYPE1,3 

SEPARATE 
SPRINKLER 

 LEAD-IN  

REQUIRED 5 

MINIMUM 
UNDERGROUND 

PIPE SIZE 5 

MINIMUM 

WATER METER 
SIZE7 

SPRINKLERS 
REQUIRED IN  

AREAS SUBJECT 

 TO FREEZING. 

< 3,600 sq.ft. Standard 
NFPA 13D 2 No 1" ¾" No 

> 3,600 sq.ft. 
and 

< 10,000 sq.ft. 

Enhanced 
NFPA 13D 1,2 No 1" ¾" No 

> 10,000 sq.ft. 
and 

< 15,000 sq.ft. 

Enhanced 
NFPA 13R 1 See NFPA 13R for design requirements (section 6.8.5) 

>15,000 sq.ft. Modified 
NFPA 13 1 See NFPA 13 for design requirements (section 21.37) 

N/A = Not Applicable 

1. This mitigation constitutes a building "protected with an approved fire sprinkler system" per the IFC. 
2. Domestic demand of 5 gpm is required to be added to the sprinkler demand in the hydraulic calculations. 
3. Free-standing detached buildings with one or more sleeping rooms shall be protected by a minimum 

Enhanced NFPA 13D system. 
4. Excluding Group Care Homes. 
5. U.G. lead-in shall be the minimum size required hydraulically as proven by the sprinkler contractor and 

shall be hydrostatically tested and flushed, witnessed by the fire dept. 
6. Building area is defined as all areas under roof except for porches, patios, balconies, carports and porte 

cocheres. 
7. Water meters used for residential sprinkler systems shall be residential fire service meters or other meters 

approved by the water purveyor. 
 

8.7.2.1 Where required.  When Table 8.7 requires an Enhanced 13D design, sprinklers shall be installed throughout 
the structure except where omissions are permitted by sections 8.6.6 and 8.6.7, and the following: 

http://www.cityofhenderson.com/building_fire_safety/php/codes/code_fire.php


1. Unheated attic spaces. 
2. Floor/ceiling spaces. 
3. Concealed combustible spaces with no access for storage or living purposes. 
4. Exterior overhangs, porches, and carports 

 

8.7.3  Other Protection Designs.  For other protection designs listed in Table 8.7, see the respective revised codes for 
NFPA 13 and NFPA 13R minimum design requirements. 

NFPA 13R 

7.5 
 

7.5 Protection Matrix for Group R Division 3 Occupancies.  When a sprinkler system is being installed to mitigate the 
minimum Fire Code requirements for fire flow, number of fire hydrants, or fire department access, the design 
requirements in Table 7.5 shall be applied. 

Table 7.5  Protection Matrix for Group R Division 3 Occupancies and Building Built Under the IRC4 

Building Area 

SIZE RANGE 6 

Mitigation 
Residential 

SYSTEM TYPE1,3 

SEPARATE 
SPRINKLER 

 LEAD-IN  

REQUIRED 5 

MINIMUM 
UNDERGROUND 
PIPE SIZE 5 

MINIMUM 

WATER METER 
SIZE5 

SPRINKLERS 
REQUIRED IN  

AREAS SUBJECT 

 TO FREEZING. 

< 3,600 sq.ft. Standard 
NFPA 13D 2 See NFPA 13D for design requirements (section 8.7) 

> 3,600 sq.ft. 
and 

< 10,000 sq.ft. 

Enhanced 
NFPA 13D 1,2 See NFPA 13D for design requirements (section 8.7) 

> 10,000 sq.ft. 
and 

< 15,000 sq.ft. 

Enhanced 
NFPA 13R 1 Yes N/A N/A Yes 

> 15,000 sq.ft. Modified 
NFPA 13 1 See NFPA 13 for design requirements (section 21.37) 

 N/A = Not Applicable 

1. This mitigation constitutes a building "protected with an approved fire sprinkler system" per the IFC. 
2. Domestic demand of 5 gpm is required to be added to the sprinkler demand in the hydraulic calculations. 
3. Free-standing detached buildings with one or more sleeping rooms shall be protected by an Enhanced NFPA 

13D system. 
4. Excluding Group Care Homes. 
5. U.G. lead-in shall be the minimum size required hydraulically as proven by the sprinkler contractor and shall be 

hydrostatically tested and flushed, witnessed by the fire dept. 
6. Building area is defined as all areas under roof except for porches, patios, balconies, carports and porte 

cocheres. 
 



7.5.1 Enhanced 13R Design.  When Table 7.5 requires an Enhanced 13R design, the sprinkler system shall be 
designed and installed in accordance with NFPA 13R, except that sprinklers shall be installed throughout the 
structure except where omissions are permitted by the following: 

1. Unheated attic spaces that do not contain fuel fired equipment. 
2. Floor/ceiling spaces. 
3. Concealed combustible spaces with no access for storage or living purposes. 

 

7.5.2 Other Protection Designs.  For other protection designs listed in Table 7.5, see the respective revised codes for 
NFPA 13 and NFPA 13D minimum design requirements.  

NFPA 13 

21.38 
 

21.38  Protection Matrix for Group R Division 3 Occupancies and buildings built under the IRC.  

21.38.1 General.  When a sprinkler system is being installed to mitigate the minimum Fire Code requirements for 
fire flow, number of fire hydrants, or fire department access, for a Group R Division 3 Occupancy, the design 
requirements in Table 21.37.1 shall be applied. 

Table 21.38.1 Protection Matrix for Group R Division 3 Occupancies and buildings built under the IRC4 

Bui ld ing Area 
SIZE RANGE 6 

PROTECTION 
RESIDENTIAL 

SYSTEM TYPE1,3 

SEPARATE 
SPRINKLER  

LEAD-IN 

REQUIRED 5 

MINIMUM 
UNDERGROUND 
PIPE SIZE 5 

MINIMUM  

WATER METER 
SIZE7 

SPRINKLERS 
REQUIRED IN 

AREAS SUBJECT 

TO FREEZING. 

<3,600 sq ft Standard 
NFPA 13D 2 See NFPA 13D for design requirements. 

>3,600 sq ft & 

<10,000 sq ft 

Enhanced 
NFPA 13D 1,2 See NFPA 13D for design requirements 

>10,000 sq ft & 

<15,000 sq ft 

Enhanced 
NFPA 13R 1 See NFPA 13R for design requirements 

> 15,000 sq ft Modified 
NFPA 13 1 Yes N/A N/A Yes 

N/A = Not Applicable 

1. This protection constitutes a building "protected with an approved fire sprinkler system" per the IFC. 
2. Domestic demand of 5 gpm is required to be added to the sprinkler demand in the hydraulic calculations. 
3. Free-standing detached buildings with one or more sleeping rooms shall be protected by a minimum Enhanced 

NFPA 13D system. 
4. Excluding Group Care Homes. 
5. U.G. lead-in shall be the minimum size required hydraulically as proven by the sprinkler contractor and shall be 

hydrostatically tested and flushed, witnessed by the fire dept. 



6. Building area is defined as all areas under roof except for porches, patios, balconies, carports and porte 
cocheres. 

7. Water meters used for residential sprinkler systems shall be residential fire service meters or other meters 
approved by the water purveyor. 

 

21.38.2 Modified 13 Design Criteria.   When Table 21.38.1 requires a Modified 13 Design, the sprinkler system 
shall be installed to meet the requirements of this code, with the exception of the following items:  

1. Fire Department Connections (FDC):  A 2½-inch fire department connection is required.  A single snoot 
connection will be accepted.  The FDC shall be located on the garage wall facing the street except for special 
circumstances where the FDC may be freestanding and located adjacent to the street or private drive.  A 
freestanding FDC in these circumstances may be designed into the mailbox column. 

2. Riser Room:  Risers shall be located in either the garage or within a dedicated room with an exterior door.  
Provided the garage/room is fully insulated the requirement for maintaining 40°F will not require a source of 
heat. 

3. Inspectors Test Connection:  The inspectors test location may be piped off the system riser. 
4. Piping in locations less than 40°F:  Dry pipe systems are not permitted for the protection of living spaces, 

anti-freeze systems shall be used.  The protection of non-living spaces such as attics may be protected by 
dry-pipe systems. 

5. Anti-Freeze Loops:  The capacity shall not exceed 80 gallons. 
6. Separate Water Supply:  A separate water lead-in for the fire sprinkler system along with an approved (by the 

local water authority) back-flow prevention device is required.  The back-flow prevention device shall be 
located at the street with in an approved insulated enclosure.  The lead-in shall be sized using the minimum 
pipe size available that provides the calculated flow. 

7. Control Valves:  All valves used to control the sprinkler system are required to be indicating.  A Post Indicator 
Valve (PIV) is not permitted. 

8. Electrical Supervision: When required by the fire code official, the main control valves shall be electrically 
supervised.  The back-flow valves are not required to be electrically supervised. 

9. Fire Pumps:  Electric fire pumps normally accepted in NFPA –13D systems for residential use (UL listed 
jockey pump) are acceptable.  

10. Notification Devices:  Interior – One (1) interior horn/strobe shall be installed in a location specified by the 
homeowner.  Exterior – One (1) exterior horn/strobe shall be located above the FDC or other acceptable 
location.  The sprinkler flow switch shall activate both of the required devices. 

11. Residential Sprinkler Heads:  Residential sprinkler heads shall be utilized and the design allowances 
specified in section 11.2.3.2.3.1 (reduction to design area) may be applied. 

12. Hangers and Earthquake Bracing: The hanging of sprinkler pipe shall be in accordance Chapter 9.  
Earthquake bracing is not required. 

13. Garages: Garages shall be classified as Ordinary Hazard Group I.  Commercial style QR sprinkler heads are 
required. 

14. Location of Sprinklers:  Sprinklers shall be installed in all areas except where omissions are permitted as 
follows:  

   a. Inaccessible attic spaces. 

   b. Exterior overhangs, porches, and carports. 

   c. Rooms not provided with environmental control. 

 

21.38.3 Other Protection Designs:  For the other protection designs listed in Table 21.37.1, see the respective revised 
codes for NFPA 13D and NFPA 13R design requirements. 
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