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densities, and water flow characteris-
tics for complete coverage in a par-
ticular workplace or zoned subdivision 
of the workplace. 

(ii) The employer shall assure that 
only approved equipment and devices 
are used in the design and installation 
of automatic sprinkler systems used to 
comply with this standard. 

(2) Maintenance. The employer shall 
properly maintain an automatic sprin-
kler system installed to comply with 
this section. The employer shall assure 
that a main drain flow test is per-
formed on each system annually. The 
inspector’s test valve shall be opened 
at least every two years to assure that 
the sprinkler system operates properly. 

(3) Acceptance tests. The employer 
shall conduct proper acceptance tests 
on sprinkler systems installed for em-
ployee protection after January 1, 1981, 
and record the dates of such tests. 
Proper acceptance tests include the 
following: 

(i) Flushing of underground connec-
tions; 

(ii) Hydrostatic tests of piping in sys-
tem; 

(iii) Air tests in dry-pipe systems; 
(iv) Dry-pipe valve operation; and 
(v) Test of drainage facilities. 
(4) Water supplies. The employer shall 

assure that every automatic sprinkler 
system is provided with at least one 
automatic water supply capable of pro-
viding design water flow for at least 30 
minutes. An auxiliary water supply or 
equivalent protection shall be provided 
when the automatic water supply is 
out of service, except for systems of 20 
or fewer sprinklers. 

(5) Hose connections for fire fighting 
use. The employer may attach hose 
connections for fire fighting use to wet 
pipe sprinkler systems provided that 
the water supply satisfies the combined 
design demand for sprinklers and 
standpipes. 

(6) Protection of piping. The employer 
shall assure that automatic sprinkler 
system piping is protected against 
freezing and exterior surface corrosion. 

(7) Drainage. The employer shall as-
sure that all dry sprinkler pipes and 
fittings are installed so that the sys-
tem may be totally drained. 

(8) Sprinklers. (i) The employer shall 
assure that only approved sprinklers 
are used on systems. 

(ii) The employer may not use older 
style sprinklers to replace standard 
sprinklers without a complete engi-
neering review of the altered part of 
the system. 

(iii) The employer shall assure that 
sprinklers are protected from mechan-
ical damage. 

(9) Sprinkler alarms. On all sprinkler 
systems having more than twenty (20) 
sprinklers, the employer shall assure 
that a local waterflow alarm is pro-
vided which sounds an audible signal 
on the premises upon water flow 
through the system equal to the flow 
from a single sprinkler. 

(10) Sprinkler spacing. The employer 
shall assure that sprinklers are spaced 
to provide a maximum protection area 
per sprinkler, a minimum of inter-
ference to the discharge pattern by 
building or structural members or 
building contents and suitable sensi-
tivity to possible fire hazards. The 
minimum vertical clearance between 
sprinklers and material below shall be 
18 inches (45.7 cm). 

(11) Hydraulically designed systems. 
The employer shall assure that hydrau-
lically designed automatic sprinkler 
systems or portions thereof are identi-
fied and that the location, number of 
sprinklers in the hydraulically de-
signed section, and the basis of the de-
sign is indicated. Central records may 
be used in lieu of signs at sprinkler 
valves provided the records are avail-
able for inspection and copying by the 
Assistant Secretary. 

[45 FR 60710, Sept. 12, 1980; 46 FR 24557, May 
1, 1981] 

§ 1910.160 Fixed extinguishing sys-
tems, general. 

(a) Scope and application. (1) This sec-
tion applies to all fixed extinguishing 
systems installed to meet a particular 
OSHA standard except for automatic 
sprinkler systems which are covered by 
§ 1910.159. 

(2) This section also applies to fixed 
systems not installed to meet a par-
ticular OSHA standard, but which, by 
means of their operation, may expose 
employees to possible injury, death, or 
adverse health consequences caused by 
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the extinguishing agent. Such systems 
are only subject to the requirements of 
paragraphs (b)(4) through (b)(7) and (c) 
of this section. 

(3) Systems otherwise covered in 
paragraph (a)(2) of this section which 
are installed in areas with no employee 
exposure are exempted from the re-
quirements of this section. 

(b) General requirements. (1) Fixed ex-
tinguishing system components and 
agents shall be designed and approved 
for use on the specific fire hazards they 
are expected to control or extinguish. 

(2) If for any reason a fixed extin-
guishing system becomes inoperable, 
the employer shall notify employees 
and take the necessary temporary pre-
cautions to assure their safety until 
the system is restored to operating 
order. Any defects or impairments 
shall be properly corrected by trained 
personnel. 

(3) The employer shall provide a dis-
tinctive alarm or signaling system 
which complies with § 1910.165 and is ca-
pable of being perceived above ambient 
noise or light levels, on all extin-
guishing systems in those portions of 
the workplace covered by the extin-
guishing system to indicate when the 
extinguishing system is discharging. 
Discharge alarms are not required on 
systems where discharge is imme-
diately recognizable. 

(4) The employer shall provide effec-
tive safeguards to warn employees 
against entry into discharge areas 
where the atmosphere remains haz-
ardous to employee safety or health. 

(5) The employer shall post hazard 
warning or caution signs at the en-
trance to, and inside of, areas pro-
tected by fixed extinguishing systems 
which use agents in concentrations 
known to be hazardous to employee 
safety and health. 

(6) The employer shall assure that 
fixed systems are inspected annually 
by a person knowledgeable in the de-
sign and function of the system to as-
sure that the system is maintained in 
good operating condition. 

(7) The employer shall assure that 
the weight and pressure of refillable 
containers is checked at least semi-an-
nually. If the container shows a loss in 
net content or weight of more than 5 
percent, or a loss in pressure of more 

than 10 percent, it shall be subjected to 
maintenance. 

(8) The employer shall assure that 
factory charged nonrefillable con-
tainers which have no means of pres-
sure indication are weighed at least 
semi-annually. If a container shows a 
loss in net weight or more than 5 per-
cent it shall be replaced. 

(9) The employer shall assure that in-
spection and maintenance dates are re-
corded on the container, on a tag at-
tached to the container, or in a central 
location. A record of the last semi-an-
nual check shall be maintained until 
the container is checked again or for 
the life of the container, whichever is 
less. 

(10) The employer shall train employ-
ees designated to inspect, maintain, op-
erate, or repair fixed extinguishing sys-
tems and annually review their train-
ing to keep them up-to-date in the 
functions they are to perform. 

(11) The employer shall not use 
chlorobromomethane or carbon tetra-
chloride as an extinguishing agent 
where employees may be exposed. 

(12) The employer shall assure that 
systems installed in the presence of 
corrosive atmospheres are constructed 
of non-corrosive material or otherwise 
protected against corrosion. 

(13) Automatic detection equipment 
shall be approved, installed and main-
tained in accordance with § 1910.164. 

(14) The employer shall assure that 
all systems designed for and installed 
in areas with climatic extremes shall 
operate effectively at the expected ex-
treme temperatures. 

(15) The employer shall assure that 
at least one manual station is provided 
for discharge activation of each fixed 
extinguishing system. 

(16) The employer shall assure that 
manual operating devices are identified 
as to the hazard against which they 
will provide protection. 

(17) The employer shall provide and 
assure the use of the personal protec-
tive equipment needed for immediate 
rescue of employees trapped in haz-
ardous atmospheres created by an 
agent discharge. 

(c) Total flooding systems with poten-
tial health and safety hazards to employ-
ees. (1) The employer shall provide an 
emergency action plan in accordance 
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with § 1910.38 for each area within a 
workplace that is protected by a total 
flooding system which provides agent 
concentrations exceeding the max-
imum safe levels set forth in para-
graphs (b)(5) and (b)(6) of § 1910.162. 

(2) Systems installed in areas where 
employees cannot enter during or after 
the system’s operation are exempt 
from the requirements of paragraph (c) 
of this section. 

(3) On all total flooding systems the 
employer shall provide a pre-discharge 
employee alarm which complies with 
§ 1910.165, and is capable of being per-
ceived above ambient light or noise 
levels before the system discharges, 
which will give employees time to safe-
ly exit from the discharge area prior to 
system discharge. 

(4) The employer shall provide auto-
matic actuation of total flooding sys-
tems by means of an approved fire de-
tection device installed and inter-
connected with a pre-discharge em-
ployee alarm system to give employees 
time to safely exit from the discharge 
area prior to system discharge. 

[45 FR 60711, Sept. 12, 1980] 

§ 1910.161 Fixed extinguishing sys-
tems, dry chemical. 

(a) Scope and application. This section 
applies to all fixed extinguishing sys-
tems, using dry chemical as the extin-
guishing agent, installed to meet a par-
ticular OSHA standard. These systems 
shall also comply with § 1910.160. 

(b) Specific requirements. (1) The em-
ployer shall assure that dry chemical 
agents are compatible with any foams 
or wetting agents with which they are 
used. 

(2) The employer may not mix to-
gether dry chemical extinguishing 
agents of different compositions. The 
employer shall assure that dry chem-
ical systems are refilled with the 
chemical stated on the approval name-
plate or an equivalent compatible ma-
terial. 

(3) When dry chemical discharge may 
obscure vision, the employer shall pro-
vide a pre-discharge employee alarm 
which complies with § 1910.165 and 
which will give employees time to safe-
ly exit from the discharge area prior to 
system discharge. 

(4) The employer shall sample the dry 
chemical supply of all but stored pres-
sure systems at least annually to as-
sure that the dry chemical supply is 
free of moisture which may cause the 
supply to cake or form lumps. 

(5) The employer shall assure that 
the rate of application of dry chemicals 
is such that the designed concentration 
of the system will be reached within 30 
seconds of initial discharge. 

[45 FR 60712, Sept. 12, 1980] 

§ 1910.162 Fixed extinguishing sys-
tems, gaseous agent. 

(a) Scope and application—(1) Scope. 
This section applies to all fixed extin-
guishing systems, using a gas as the 
extinguishing agent, installed to meet 
a particular OSHA standard. These sys-
tems shall also comply with § 1910.160. 
In some cases, the gas may be in a liq-
uid state during storage. 

(2) Application. The requirements of 
paragraphs (b)(2) and (b)(4) through 
(b)(6) shall apply only to total flooding 
systems. 

(b) Specific requirements. (1) Agents 
used for initial supply and replenish-
ment shall be of the type approved for 
the system’s application. Carbon diox-
ide obtained by dry ice conversion to 
liquid is not acceptable unless it is 
processed to remove excess water and 
oil. 

(2) Except during overhaul, the em-
ployer shall assure that the designed 
concentration of gaseous agents is 
maintained until the fire has been ex-
tinguished or is under control. 

(3) The employer shall assure that 
employees are not exposed to toxic lev-
els of gaseous agent or its decomposi-
tion products. 

(4) The employer shall assure that 
the designed extinguishing concentra-
tion is reached within 30 seconds of ini-
tial discharge except for Halon systems 
which must achieve design concentra-
tion within 10 seconds. 

(5) The employer shall provide a dis-
tinctive pre-discharge employee alarm 
capable of being perceived above ambi-
ent light or noise levels when agent de-
sign concentrations exceed the max-
imum safe level for employee exposure. 
A pre-discharge employee alarm for 
alerting employees before system dis-
charge shall be provided on Halon 1211 
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