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N O T I C E  

All questions or other communications relating to this document should be sent only to NFPA headquarters, 
addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpretations, 
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals on 
matters relating I.o the content of the document, write to the Secretary, Standards Council, National Fire Protection 
Association, I Batterymarch Park, P.O. Box 9101, Quincy, MA ()2269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Governing 
Committee Projects shall not be considered the official position of NFPA or any of its Committees and shall not 
be considered to be. nor be relied upon as, a Formal Interpretation, 

Users of this document should consult applicable federal, state and local laws and regulations. NFPA does 
not, by the publication of this document, intend to urge action that in not in compliance with applicable laws. and 
this document nlay not he construed :.in doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Direct()rs reaffirms that the Natiomd [:ire Protection Association recognizes that the toxicity of 
the products of conlbustion is an important factor in the loss of life from fire. NFPA has dealt with that subject in 
its technical committee docun'~ents for many years. 

There is a concern that the growing u~e of synthetic materials may produce more or additional toxic products 
of combustion in a fire environment. The Board has, therefore, asked all NFPA technical committees to review the 
documents for which they are responsible to be sure that the documents respond to this current concern. To assist 
the committees in meeting this request, the Board has appointed an advisory committee to provide specific guid- 
ance to the technical committees on questions relating to assessing the hazards of the products of combustion. 

Licensing Provis ion--This  document is copyrighted by the National Fire Protection Association (NFPA). 

I. Adoption by Reference--Publ ic  authorities and others are urged to reference this document in laws, 
ordinances, regulations, administrative orders, or s imdar instruments. Any deletions, additions, and changes 
desired by the adopting authority must be noted separately. Those using this method are requested to notify the 
NFPA {Attention: Secretary, Standards Council) in writing of such use. The term "'adoption by reference" means 
the citing of title and publishing information only. 

2. Adoption by Transc r ip t i on - -A .  Public authorities with lawmaking or rule-making powers only, upon 
written notice to the NFPA {Attention: Secretary, Standards Council), will be granted a royalty-free license to 
print and republish this document in whole or m part, with changes and additions, if any, noted separately, in laws, 
ordinances, regulations, administrative orders, or similar instruments having the force of law, provided that: (1) 
due notice of NFPA's copyright is contained in each law and in each copy thereof; and (2) that such printing and 
republication is limited to numbers sufficient to satisfy, the jurisdiction's  lawmaking or rule-making process. 
B. Once this NFPA Code or Standard has been adopted into law, all printings of this document by public author- 
ities with lawmaking or rule-making powers or any other persons desiring to reproduce this document or its 
contents as adopted by the jurisdiction in whole or in part, in any form. upon written request to NFPA (Attention: 
Secretary, Standards Council ). will be granted a nonexclusive hcense to print, republish, and vend this document 
in whole or in part, with changes and additions, if any, noted separately, provided that due notice of NFPA's copy- 
right Is contained in each copy, Such license shall be granted only upon agreement to pay NFPA a royalty. This 
royalty is required to provide funds for the research and de,,elopment necessary to continue the work of NFPA and 
its volunteers in continually updating and revising NFPA standards. Under certain circumstances, public authori- 
ties with lawmaking or rule-making powers may apply' l).)r and may receive a special royalty where the public 
interest will be served thereby. 

3. Scope of License G r a n t i T h e  terms and conditions set forth above do not extend to the index to this 
document. 

[For further explanation, see the Pohcy Concerning the Adoption, Printing, and Publication of NFPA 
Documents, which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having balanced 
representation. While these procedures assure the highest degree of care, neither the National Fire Protection 
Association, its members, nor those participating in its activities accept any liability resulting from compliance or 
noncompliance with the provisions given herein, for any restrictions imposed on materials or processes, or for the 
completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document, and 
any certification of products stating compliance with requirements of this document is made at the peril of the 
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E r r a t a  

N F P A  820 

Fire  P r o t e c t i o n  in Was tewater  Trea tment  and 
Col lect ion Faci l i t i es  

1995 Edition 

Reference: Table 7-3 

The Committee on Wastewater  Trea tment  Plants  notes the following errors in 
the 1995 edition of NFPA 820, Standard for Fire Protection in Wastewater Treatment and 
Collection Facilities. In the printing of the 1995 edition, an error inadvertent ly 
occurred.  

1. In Table 7-3, Row 2(b), relocate the requirements of Class I, Div. 1 to Class 
I, Div. 2. 

2. In Table 7-3, Row 2(b), relocate the requirements of Class I, Div. 2 to 
Unclassified. 

Issue Date: April  15, 1996 

Copyright © 1996 All Rights Reserved 
NATIONAL FIRE PROTECTION ASSOCIATION 

CHARLES S. MORGAN UBRARY 
NATIONAL FIRE PROTECTION ASSOCIATION 

! BATTERYMARCH PARK 
QUINCY, MA 02269-9101. 



Errata 

N F P A  820 

Fire  P r o t e c t i o n  in W a s t e w a t e r  T r e a t m e n t  and 
Col lec t ion  Fac i l i t i es  

1995 Edition 

Reference: Table 4(b), Table 7-3 

The Committee on Wastewater Treatment Plants notes the following errors in 
the 1995 edition of NFPA 820, Standard for Fire Protection in Wastewater Treatment and 
Collection Facilities. In the printing of the 1995 edition, an error inadvertently 
occurred. 

1. In Table 4(b) Column E, heading, replace: 

"Class I, Group D" with "Class II, Group G" 

2. In Table 7-3, correct metric conversions as follows: 

a. In Row 1 replace "12 fffmin (4 m/min)" with "12 air changes per hour" in 
two places. 

b. In Row 2(a) replace "12 ft/min (4 mJmin)" with "12 air changes per hour" 
in two places. 

c. In Row 2(b) replace "6 ft/min (2 m/min)" with "6 air changes per hour" in 
two places. 

d. In Row 2(c) replace "6 ft/min (2 ndmin)" with "6 air changes per hour" in 
two places. 

e. In Row 3(a) replace "12 ft/min (4 m]min)" with "12 air changes per hour" 
in two places. 

f. In Row 3(b) replace "6 ft/min (2 m/min)" with "6 air changes per hour" in 
two places. 

I s sue  Date:  March  1, 1996 

Copyright © 1996 All Rights Reserved 
NATIONAL FIRE PROTECTION ASSOCIATION 

CHARLES ~ MORGAN LIBRARY 
NATIONAL FIRE PROTECTION ASSOCIATION 

! BATTERYMARCH PARK 
QUINCY, MA 02269-9101 
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Copyright © 1995 NFPA, All Rights Reserved 

NFPA 820 

Standard for 

Fire Protection in Wastewater 

Treatment and Collection Facilities 

1995 Edition 

This edition of  NFPA 820, Standard for Fire Protection in Wastewater Treatment and Col- 
lection Facilities, was p repared  by the Technical Committee on Wastewater Trea tment  
Plants and acted on by the National Fire Protection Association, Inc., at its Annual Meet- 
ing held May 22-25, 1995, in Denver, CO. It was issued by the Standards Council on 
July 21, 1995, with an efl?ective date of  August 11, 1995, and supersedes all previous 
editions. 

This edition of NFPA 820 was approved as an American National Standard on 
August 11, 1995. 

Origin and Development of NFPA 820 

The  Committee on Wastewater Trea tment  Plants was organized in 1983 to have pri- 
mary responsibility for documents  on safeguarding against the fire and explosion haz- 
ards specific to wastewater t reatment  plants and associated collection systems. This 
includes the hazard classification of specific areas and processes. The  need to develop 
NFPA 820 was based on fire or explosion incidents that, while infrequent,  are relatively 
severe when they do occur. Initial work on the document  was begun early in 1985 and 
resulted in the tirst edition being issued in 1990. Extensive changes were made between 
the first edition and the 1992 edition, with the most notable revision being the document  
title, which was changed f iom Recommended Practice fi)r Fire Protection in Wastewater 
Trea tment  Plants to Recommended Practice for Fire Protection in Wastewater Treat-  
ment and Collection Facilities. In addition, the document  scope was revised to include 
storm sewer systems and their appurtenances.  

In 1995 the document  was changed from a recommended  practice to a standard,  
which contains mandatory  requirements.  This was done because NFPA 820 was widely 
referenced by various jurisdictions. 
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T e c h n i c a l  C o m m i t t e e  on Wastewater  Treatment  Plants  

James F. Wheeler, Chair  

U.S. Environmental  Protection Agency, I)C 

Alphonse A. Abadir, U.S. Dept. o f  l+abor, DC 
John R. Anderson, Marshfield, MA 
Alonza W. Ballard, Crouse-Hinds ECM, NY 

Rep. Nat'l Electrical Mfrs. +Msn. 
Alan J. Callier, Burns & Mcl)onnell, MO 

Rep. \Vater Environment Federation 
Smith Choi, Metropolitan Water l)istrict of  S California, CA 
Michael P. Dyrness,  Johnson and Higgins. WA 
Jeffrey I. Enyart, Mnerican Concrete Pipe Assn . ,  V A  

Richard D. Gottwald, Society of  the Plastics Industry, DC 
John  N. Harrell ,  Wilson & Co., Engr & Architects, KS 
Gary Hewitt, The  Gorman-Rupp Co., Ot t  

Rep. Water & Wastewater Equip Mfis. Assn, Inc 

Garr M. Jones,  Brown and Caldwell, CA 
Edward S. Krupinsld,  Marsh & McLemum, Inc., AZ 
Charles E. Kudla, Underwriters Lal)oratories Inc., NC 
Paul A. Kuhn,  Greeley and t tansen,  11. 
James Retzloff, The  Viking Corp.. MI 

Rep. Nat'l Fire Sprinkler Assn. 
Joseph P. Sheahan, Metro Water Reclamation l)istrict o f  
(;realer Chicago, IL 

Rep. +&ssn. of  Metropolitan Sewerage Agencies 
Edward Sikora, Nat'l Clay Pipe Inst., WI 
Dao T. Ton, Metropolitan Waste Control Commission, MN 
John  Wichmann,  Burks Pumps, hw., Ot t  

Alternates 

Josiah W. Beakley, American Concrete Pipe Assn., VA 
(Ah. toJ .  I. Enyart) 

James D. Lake, Nat'l Fire Sprinkler Assn., NY 
(All. to J. Retzloff) 

Daniel P. Ryan, Underwriters l.aboratories Inc., NC 
(Ah. to C. E. Kudla) 

Ralph S. Thomas,  Metropolitan Waste Control (;ommission, 
MN 

(Alt. to 1). T. Ton) 

Casey C. Grant ,  NFPA Staff Liaison 

]'hi~ h~t ~eprewut.~ the membership at the tma' the Cmmmtte,' was halMh'd mt the text o/tht.~ editmm Sm~e that hme, cha,ge~ 
i~+ the member.ship may have m~ u~red. 

NOTE: Membership (m at Contmittce shall not in and ol ilscll constitute an endorsement of the Asso(ia- 
tion or any documen! (levclopcd by the Committee on which the member serves. 

Committee Scope: l'hi~ ('ommittec shall have primary responsibility |()r dot un]cnCh on criteria hw ~afi:- 
guarding against the life and explosion hazards specific to wastc~atcr treatment plants and associated col- 
lection systems, including the hazard classification of,;pecific areas and processes. 
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820-4 FIRE PROTECTION IN WASTEWATER TREATMENT AND COLI ,ECTION FACIIATIES 

NFPA 820 

Standard for 

Fire Protection in Wastewater 
Treatment and Collection Facilities 

1995 Edit ion 

NOTICE: An asterisk (*) [bllowing the numher or letter 
designating a paragraph indicates explanatory material on 
that paragraph in Appendix A. 

Informatinn on referenced publications can be fi)und in 
Chapter 9 and Appendix F. 

Chapter 1 Introduct ion  

1-1 Scope. 

1-1.1 General. 

1-1.1.1" This s tandard provides the minimum require- 
ments for protection against fire and explosion hazards in 
wastewater t reatment  plants and associated collection sys- 
tems, including the hazard classification of specific areas 
and processes. 

1-1.1.2 This s tandard  covers the following: 

(a) Collection sewers, 
(b) T runk  sewers, 
(c) Intercept ing sewers, 
(d) Combined sewers, 
(e) Storm sewers, 
(t) Pumping stations, 
(g) Wastewater t reatment  plants, 
(h) Sludge-handl ing facilities, 
(i) Chemical-handl ing facilities, 
(j) Trea tment  facilities, or 
(k) Ancillary structures (see definitiolO. 

1-1.1.3 This s tandard does not cover the following: 

(a) Collection, t reatment,  or  disposal of industrial wastes 
or manuthctured by-products  that are treated on-site and 
not discharged to a public or  privately opera ted  municipal 
tacility; 

(b) On-site t reatment  svstems (see depnition); 
(c) Pressure sewer systems (see definition); 
(d) Building drain systems and appur tenances  (,~ee 

definition); 
(e) Industr ial  sewer systems and appur tenances  (see 

definition); 
(f) Personnel safety f iom toxic and hazardous materials 

or products  of" combustion; or 
(g) Separate nonprocess related structures (,see definitions). 

1-1.2 Alternative Methods. Nothing in this s tandard is 
intended to prevent  or  discourage the use of alternative 
methods,  materials, practices, or devices, provided that suf- 
ficient technical data are submitted to the authori ty having 
jurisdict ion to demonst ra te  that the alternative method,  

material, practice, or device is equivalent to or  super ior  to 
the requirements  of this s tandard.  

1-1.3 A fire risk evaluation shall be initiated early in the Facil- 
ity design or alteration to integrate the fire prevention and fire 
protection requirements as described in this document. 

1-2 Purpose. 

1-2.1 General .  The  purpose  of  this s tandard  is to pro- 
vide a reasonable degree of  fire and explosion protection 
for life, proper ty ,  continuity of mission, and protection of 
the environment.  This s tandard intends to reduce or  elim- 
inate effects of  fire or explosion by maintaining structural 
integrity, controlling flame spread and smoke generat ion,  
preventing the release of  toxic products  of  combustion, 
and maintaining serviceability and opera t ion  of  the fhcility. 

1-2.2 Toxic i ty  and Biological Hazards. This s tandard 
addresses the fire and explosion hazards of various sub- 
stances associated with wastewater t rea tment  and convey- 
ance. This s tandard does not cover toxicity and biological 
hazards. 

CAUTION:  It is recognized that, f iom a personnel  
safety standpoint,  these hazards can be present  in lite- 
threatening concentrations while no threat  of  fire or 
explosion exists. 

1-2.3 Ventilation Practices. Ventilation rates requi red  
by this s tandard are in tended to minimize fire and explo- 
sion hazards but might be insufficient to protect  personnel  
f iom exposure  to toxic and bioh)gical hazards. 

1-2.4 Materials Selection. The  fire risk evaluation shall 
include consideration fi)r flame spread,  smoke generation,  
and the impact that a fire or  explosion will have on the 
structural integrity of  the facility when conditions or appli- 
cations warrant  the selection of  materials that are combus- 
tible, limited combustible, or  low flame spread.  

C A U T I O N :  Since many of  the corros ion-res is tant  
materials and coatings are combustible  or  linfited- 
combustible and might represent  a considerable fuel 
load dur ing  fire events, the design and fire risk eval- 
uation shall consider any addit ional  hazards imposed 
by the use of these materials. 

1-3 Application. 

1-3.1" The requirements  of  this s tandard  are intended 
tbr new installations. When addit ions or modifications are 
made to existing facilities, the modifications shall reflect 
the requ i rements  of  this document .  In any event,  the 
requirements  of this s tandard  shall be used by owners in a 
risk assessment to identify areas of  a t reatment  plant  that 
are vulnerable to fire or  o ther  loss. 

1-3.2 This document  is divided into 9 chapters.  Chapters  
1, 5, 6, 7, 8, and 9 apply generally. Chapters  2, 3, and 4 
apply to specific processes and tunctions. The  appendixes  
provide explanatory information, and the pa rag raph  des- 
ignations used in Appendix  A coincide with the paragraph  
numbers  used in Chapters  1 through 8 to which the clari- 
fication is provided.  Appendix  B provides a general  over- 
view and layout of the unit processes found at a typical 
wastewater t reatment  plant, a l though the a r rangement  of  
the unit processes will vary from plant  to plant. 

1995 Edition 
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1-3.3" National Electrical Code '~ Criteria. This s tandard 
is based on tim criteria established by Article 500 of  NFPA 
70, National Electrical Code, but is not intended to supersede 
or conflict with the requirements  therein. ()nce an area is 
proper ly  classified, the National Electrical Code specifies the 
types of equipment  and tile wiring methods that shall be 
U sod.  

1-4 Metric Units of Measurement Guidance. Metric 
units of measurement  used within this s tandard  are in 
accordance with tile modernized metric system known as 
the International  Systent of Units (SI). Values of measure- 
ment  are followed by an approximate  equivalent value in 
SI units. For metric conversion practices, see ANSI/IEEE 
268, Metric l'mctices. 

1-5 Definitions. 

Activated Carbon. Adsorptive carbon particles or gran- 
nies usually obtained by heating carbonaceous material in 
the absence of air or in steam and possessing a high capac- 
ity to selectively remove trace and soluhle contponents  
fi'om solution. 

Activated Sludge. A microbial mass grown in aeration 
tanks, subsequently separated f lom treated wastewater by 
sedimentation,  and wasted or re turned to the process as 
needed.  

Adjacent. Adjacent, as used in this document,  means 
sfiaring a common wall, parti t ion, or barrier.  

Advanced (Tertiary) Wastewater Treatment. Any 
physical, chemical, or biological t reatment  process used to 
accompl i sh  a d e g r e e  of  t r e a t m e n t  g r e a t e r  than  that  
achieved by secondary treatment.  (See Secondary Wa~tewater 
Treatment.) 

Anaerobic Digestion. A unit process designed to bio- 
logically conver t  organic  mat te r  (sludge) t h rough  the 
action of microorganisms in the absence of  elemental oxy- 
gen. Process by-products include a gas containing meth- 
ane, carbon dioxide, and small quantities of hydrogen sul- 
fide. The  digestion tank can have a fixed or floating roof 
system. 

Anaerobic Waste Treatment. A unit process providing 
t reatment  of  the liquid stream by action of microorganisms 
in the absence of  elemental oxygen. Process by-products 
include a gas containing methane,  carbon dioxide,  and 
small quantities of  hydrogen sulfide. 

Ancillary Structure. A structure that is an integral part  
of  the wastewater t reatment  or collection process. 

Approved.* Acceptable to the authority having jurisdiction. 

Authority Having Jurisdiction.* The  organiza t ion ,  
office, or  individual responsible fi)r approving equipment ,  
an installation, or  a procedure.  

Belt Filter. A s ludge dewate r ing  or  concen t ra t ing  
device having continuous bands or belts of  fihering media 
that  pass a r o u n d  rollers and from which tile material  
caught  on the media is usually removed hy gravity and 
pressure.  

Bui lding.  A structure used or intended lot  suppor t ing 
or  she l te r ing  any use or  occupancy.  Personnel  might  
occupy buildings continuously or  intermittently. 

Bui ld ing  Drain. Ill phunbing,  the part  of tile lowest 
fiorizontal piping of a drainage system that receives the 
discharge from soil, waste, and other  drainage pipes inside 
the walls of tile building and conveys it to the building 
sewer (house connection or  lateral). 

Centrifuge. A mechanical device in which centrifugal 
torce is used to separate solids fi-om liquids or to separate 
liquids of di t terent  densities. 

Combustible. Any material that does not comply with 
the  de f in i t ion  of  e i t h e r  n o n c o m b u s t i h l e  or  l imi ted -  
combustible. 

Combustible Gas Detectors. Devices used to detect the 
presence of t lammable vapors and gases and warn when 
concentrations in air approach the explosive range. 

Combustible Liquid.  A liquid having a flash point at or 
above 100°F (37.8°C). (See NFPA 30, lqammable and Combus- 
tible l,iquids (;ode.) 

Combustible or Explosive Dust. A dust  capable of  
spontaneous combustion or of exploding or burning  when 
subjected to a source of ignition. 

Compost. The product  of thermopfiilic biological oxi- 
dation of sludge or other  organic nlaterials. 

Digester Gas. See Sludge (;as. 

Dissolved Air Flotation. A separation process in which 
air bubbles  e m e r g i n g  f iom a supe r sa tu ra t ed  solut ion 
hecome attached to suspended solids in the liquid under-  
going treatment and float them up to tim surtace. 

Domestic Wastewater. Wastewater derived principally 
from dwellings, commercial  establishments,  institutions, 
and the like. It might or might not contain small amounts  
of ground water, surlace water, or storm water. 

Dry Well.  That  portion of a pumping  station designed 
to provide isolation and shelter or  accommodations for 
controls or equipment  associated with pumping  of  waste- 
water. Dry wells are designed to completely and perma-  
nently exclude wastewater or wastewater-derived atmo- 
spheres .  Dr)' wells can conta in  acc identa l  l eakage  of  
wastewater from shaft seals or occasional spills. A dry well 
might contain equipment  such as pumps,  motors, fans, wir- 
ing, controls, lights and associated wiring devices, and 
other accessories. 

Drying Beds. Conlined,  underdra ined ,  shallow layers 
of sand or  gravel on which digested sludge is distr ibuted 
tot dra ining and air drying. Also applied to tmderdra ined ,  
shallow, diked earthen structures used fin drying sludge. 

Enclosed. The interior  of any tank or  unit process that 
is closed to the a tmosphere  (excluding vents or pressure 
relief), or tim area a round  any open tank or  unit process 
sur rounded  by a building or other structt, re constructed 
with a roof  and solid walls. 

Equipment. A general  term including material, fittings, 
devices, appliances, fixtures, apparatus,  and tim like used 
as part  of, or in connection with, a mechanical, instrumen- 
tation, or electrical installation. 

Equipment Enclosure. The housing that covers, pro- 
tects, or guards  a piece of equipment  and is not in tended 
for personnel  occupancy, but can provide fi)r access to the 
equipment.  
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Explosionproof  Apparatus. Apparatus,  enclosed in a 
case, that is capable of  withstanding an explosion of a spec- 
ified gas or  vapor  that might occur within it and of  pre- 
venting the ignition of  a specified gas or vapor surround-  
ing the enclosure by sparks, flashes, or  explosion of  the gas 
or vapor within and that operates at such an external  tem- 
pera ture  that a sur rounding  flammable a tmosphere  will 
not be ignited thereby. 

Explosive Limits. The  min imum concentrat ion of  a 
gas-mr or vapor-air  mixture that supports  flame, if ignited, 
is known as the lower explosive limit (LEI.). The  maximum 
concentrat ion of  a gas-air or  vapor-air  mixture  that, if" 
ignited, supports  flame is known as the upper  explosive 
limit (UEL). Above the UEL and below the LEE, ignition 
cannot take place. (These values might change in oxygen- 
enriched atmospheres.)  

Filter (Pressure or Gravity). A device used to pass liq- 
uid through a medium to remove suspended solids. 

Fi l ter  Press.  A unit process using a plate and frame 
press, that is opera ted  hydraulically and mechanically, to 
produce a semisolid sludge cake from a slurry. 

Fire  Barrier .  A continuous membrane,  either vertical 
or horizontal,  such as a wall or floor assembly, that is 
designed and constructed with a specified fire resistance 
rating to limit the spread of  fire and that will also restrict 
the movement  of  smoke. Such barriers  might have pro-  
tected openings. 

Fire  Loading.  The  amount  of  combustibles present  in 
a given area, expressed in Btu/ft'-' (kJ/m='). 

Fire Prevent ion.  Measures direcled toward avoiding 
the inception of  fire. 

Fire Protection. Methods of  providing lot  fire control 
or fire extinguishment.  

Fire-Rated Penetration Seal. An opening in a fire bar- 
rier fi)r the passage of  pipe, cable, duct, etc., that has been 
sealed so as to maintain a bar r ie r  rating. 

Fire Resistance Rating. The time, in nfinutes or hours, 
that materials or assemblies have withstood a tire exposure  
as established in accordance with the test procedures  of  
NFPA 251, Standard Methods of Tests of Fire Endurance of 
Building Construction and Materials. This detinition applies 
to the materials used in the construction of buildings but 
does not apply to furnishings or the contents of buildings 
or  to the fire hazard evaluation (5t materials. 

Fire Stop. A through-penet ra t ion  fire stop is a specific 
construction consisting of  the materials that fill the open- 
ing a round  penetra t ing items such as cahles, cable trays, 
conduits,  ducts, and pipes and their  means (5t suppor t  
through the wall or floor opening  to prevent spread of fire. 
Its rating is established in accordance with test procedures  
in ASTM E 814, Standard Method of Fire 7),sis of T/trough- 
Penetration Fire Stops. 

Flammable Liquid .  Any liquid having a flash point  
beh)w 100°F (37.8°C) and having a vapor pressure not 
exceeding 40 psia (276 kPa) absolute pressure at 100°F 
(37.8°C). (See NFPA 30, Flammable and Combustible Liquids 
(;ode.) 

Flash Dryer.  A device tor vaporizing water f iom partly 
dewatered and finely divided sludge through contact with 

a current  of hot gas or  superheated  vapor. It includes a 
squirrel-cage mill for separat ing the sludge cake into fine 
particles. 

Flash Mixer.  A device for quickly dispersing chemicals 
uni[brmly throughout  a liquid or  semisolid. 

Flocculator. A unit process for the formation of floc in 
wastewater. 

Fluidized Bed Reactor. A pressure vessel or  tank that 
is designed tor liquid-solid or  gas-solid reaction; the liquid 
or gas moves upward  th rough  the solids particles at a 
velocity sufficient to suspend the individual particles in the 
fluid. Applications include ionexchange, granular  activated 
carbon adsorbers,  and some types of  furnaces, kilns, and 
biological contactors. 

Force Main (Pressure Main). A pressure pipe connect- 
ing the pump discharge of  a wastewater pumping  station 
under  pressure to a point  of  discharge. 

Fuel Gases. Any gas used as a fuel source including 
natural  gas, manul~actured gas, sludge gas, liquefied petro- 
leum gas-air  mixtures ,  l iquefied pe t ro l eum gas in the 
vapor phase, and mixtures of  these gases. (See NFPA 54, 
National Fuel (;as Code.) 

Galleries .  Long tunnels or  walkways connecting sepa- 
rate buildings or  structures. Galleries are generally under-  
ground,  without windows, and with limited entrances and 
exits. Galleries frequently contain gas, water, wastewater, 
sludge piping, electrical wiring, and mechanical or  electri- 
cal equipment.  

G a s - H a n d l i n g  Equipment .  Gas-handl ing  equ ipmen t  
includes equipment  for removal of  gas evolved from the 
anaerobic digestion process and the compression,  condi- 
tioning, or  t reatment  of this gas. This equipment  includes 
gas compressors,  sediment traps, dr ip  traps, gas scrubbers, 
and pressure regulat ing and control valves. Gas-handling 
equipment  does not include equipment  or  devices tot  the 
utilization of  the gas, such as boilers, engines, and waste 
gas burners.  

Grit Chamber .  A detent ion chamber  or  an enlarge-  
ment  of a sewer designed to reduce the velocity of  flow of 
the liquid to permit  the separation of  mineral from organic 
solids by diflerential sedimentation. 

Hazardous (Classified) Location. Locations are classi- 
fied depending  on the proper t ies  of  the flammable vapors, 
liquids, or  gases or  combustible dusts or  fibers that might 
be present  and the likelihood that a flammable or  combus- 
tible concentration or  quantity is present.  Each room, sec- 
tion, or area is considered individually in de termining  its 
classification. 

Hazardous Waste. Any waste that is potentially damag- 
ing to the environment or human health because of toxicity, 
ignitibility, corrosivity, chemical reactivity, or other reason. 

Heat Treatment. A sludge-condit ioning process com- 
bining high temperature ,  time, and pressure to improve 
the dewaterability of  organic sludge. 

Hydrogen  Sulfide (H2S). A toxic and lethal gas pro- 
duced in sewers and digesters by anaerobic decomposit ion 
of  wastewater solids or  o ther  anaerobic  wastewater or  
sludge t reatment  processes. 
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Ident i f i ed  (as a p p l i e d  to e q u i p m e n t ) .  Recognizable as 
suitable for the specilic purpose, function, use, em'iron- 
ment, application, etc., where described in a particular 
code requirement.  Suitability of equipment tor a specific 
purpose, environment, or application can I)e determined 
by a qualified testing laboratory, inspection agency, or 
other organization concerned with product  evaluation. 
Such identitication can include labeling or listing. (See 
Laheled aml Listed. ) 

I m h o f f  Tank.  A deep, two-story w,tstewater treatnmnt 
tank. It consists of an upper  continuous-lh)w sedimentation 
chamher  and a lower s ludge-digest ion chamher.  The 
uppe r  chamber  lloor slopes steeply to t r apped  slots 
through which solids can slide into the lower chamher. The 
lower chamber receives no fresh wastewatev directly hut is 
provided with gas vents and with means fin drawing 
digested sludge tiom near tile bottom. 

I n c i n e r a t i o n .  Comhustion or controlled bu rn ing  of 
volatile organic matter in sludge and solid waste that 
reduces the volume of the material while producing heat, 
dry inorganic ash, and gaseous emissions. 

Industr ia l  Waste.  Generally liquid, solid, or gaseous 
wastes originating fl'om the m;{nufiacture of specitic prod- 
ucts. Such wastes are usnallv more concentrated, are more 
variahle in content and rate, and require more extensive or 
diff"rent treatment than nnmicipal waste. 

Inspec t ion .  A visual examination of  a svsteln or por- 
tion thereof to verit\' that it appears to be in operating 
condition and is fl'ee of physical damage. 

In t r ins ica l ly  Safe. Intrinsically safe equipment  and 
wiring are not capable of releasing snl+tkient electrical or 
thermal energy under  normal o1 abnormal conditions to 
cause ignition of a specific tlammable or combustible atmo- 
spheric mixture in its most easily ignitahle c+mcentration. 
Abnormal conditions include accidental damage to any 
tield-installed wiring, failure of electrical components ,  
application of overvohage, ac!justment and maintenance 
operations, and other similar conditions. (See ANSI/IXq RP 
12.67, l~+stallatmn of hmin.~icall~' Sale ln.~hume~d S>h'm.~ ht 
Cla.s.~ 1 Hazardou.~ Loealim~,~.) 

Labeled.  Eqtfipment m" materials Io which has been 
attached a label, symbol, or other identil}ing mark of :m 
organization that is acceptahle to the authority having 
jurisdiction and concerned with product evaluation that 
maintains periodic inspecti<m of product ion of laheled 
equitlment or materials and by whose lalmling the manu- 
tacturcr indicates compliance with appropriate standards 
or pertormance in a specified manner.  

L i m i t e d - C o m b u s t i b l e .  As applied to a bu i ld ing  c<m- 
struction material, a material not complying with 1he 
definition of noncombustible material that in the t inm in 
which it is used has a potential heat value not exceeding 
3500 Btu/lb (8.14 x 106 J/kg) (see NFPA 2 59, Stamlard 7?.st 
Method/br Potential Ileal (~ Baildmg Alah, rials) and complies 
with one of the tollowing paragraphs (a) or (b): 

(a) Materials having a structural base of noncombustible 
material with a snrfacing not exceeding a thickness of 
l/s in. (3.175 lnlll) that has a flame spread rating not 
greater than 50. 

(b) Materials, in the torm and thickness used, other than 
as described in (a), having neither a flame spread rating 

greater than 25 nor evidence of contitmed progres- 
sive combustion and of such composition that surfaces thai 
would he exposed by cutting througtl a material on 
any plane would have nei ther  a t l a m e  spread ra t ing 
greater than 25 nor evidence of continued progressive 
combustion as tested in accordance with NFPA 255, Slm~- 
dard Method 0/ Test c!/ Su{/hce Bunm~g Ckameteri,sttes of Baihl- 
mg MateriaLs. 

NOTE: Materials sulwtt to increase in combustibility or 
flame spread rating I)evond the limits herein established 
through tile effects ot age, moisture, or other atmospheric 
condition should be c(,nsidered combustible. This definition 
applies to tile materials used in the construction of build- 
ings lint does not apply to furnishings or tile contents of 
buildings m" to the fire hazard evaluation of materials. 

Listed.* Equipment or materials included in a list pub- 
lished hv an organization acceptable to tile authority hav- 
ing jurisdiction and concerned with pr<>duct evaluation 
that maintains periodic inspection of production of listed 
eqtfipment or  materials and whose listing states either that 
the equipment or material meets appropriate standards or 
has been tested and found suitahle for use in a specihed 
l n a n n e r .  

Low Flame  Spread.  A material with a flame spread rat- 
ing of 25 or less when classified in accordance with NFI'A 
255, SlmMard Method o/ 7"e.sl ~ SmJace Barni~q~ Characteri~lic,~ 
qf Baildmg Maleriah. 

M a i n t e n a n c e .  Work per tormcd to keep equipment  
operable or to make repairs. 

Maintenance  Hole .  A struclure atop an opening in a 
gravity sewer to permit personnel entry, or an opening in 
tile top or side of an enclosed vessel to permit persomml 
entry. Also relmTed to as manhole or lnanwav, 

Methane  (CH4). :\ ¢ohnless, odorless, flammable gas- 
eous hydrocarbon present in natural gas and tormed by 
tile anaerobic decomposition of organic matter. (See a/,~0 
.+luaerobie Dige.~lio,. ) 

Nitrification Tank.  A trait process for the oxidation of 
ammonia and nitrogen into nilrates through biochemical 
actions. 

N o n c o m b u s t i b l e .  A material that in the fornl in which 
it is used and under  tile conditions anticipated will not aid 
comhustion or add appreciable heat to an ambient tire. 
Materials when tested in accordance with ASTM E 136, 
Standard Test Method / ,r  Behavior o/ Material,~ m a l'erhcal 
Tabe Furnate al 750°(; (1 ~82°F), and confi)rming to tile cri- 
teria contained in Section 7 of tile referenced standard 
shall be considered as noncombustible.  This definition 
applies to the materials used in the construction of build- 
ings but does not apply to fiu-nishings or the contents of 
buildings or to tile fire hazard evaluation of materials. 

N o n e n c l o s e d .  Any tank or unit process open to the 
atmosphere, or tile area around awv open tank or unit 
process housed in a hui lding or other s tructure con- 
strutted with a roof and having at least 50 percent of the 
wall area opcn to the atmosphere. Fixed open hmvercd 
panels with effective <>pcnings greater than 50 percent of 
tile wall area and cvcnlv distrihulcd over the wall area arc 
considered (>pen to the atmosphere. 
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On-Site Treatment System. A self  contained system, 
including pumping  equipment,  that provides both treat- 
ment and disposal of wastewater on or immediately adja- 
cent to a single residence or group of residences or small 
connnercial establishments. 

Oxygen-Enriched Atmosphere. Any atmosphere with 
an oxygen concentration greater than ambient by volume 
at normal atmospheric pressure, tbr example in oxygen- 
activated sludge systems, ozonation units, or high-pressure 
oxidation units. 

Ozonation. The process of contacting wastewater or air 
with ozone tor the purpose of disinfection, oxidation, or 
odor control. 

Physically Separated. Physically separated, as used in 
this document,  means a gastight partition between two 
adjacent spaces, or two nonadjacent spaces, with no means 
of gas communication between the spaces. Personnel entry 
to the separate spaces is by individual, grade-level exterior 
access ports with no physical connection between the two. 

Primary Wastewater Treatment. The first major treat- 
ment  in a wastewater treatment plant, generally consisting 
of one or more of the following unit processes: screening, 
comminut ion  or grinding,  grit removal, sedimentation, 
and skimming. 

Pumping Station. A structure that contains pumps and 
appur tenant  piping, valves, and other mecbanical and elec- 
trical equipment  for pumping  wastewater or other liquid. 
Also called lift station. 

Pyrolysis. The destructive distillation of organic corn- 
pounds in an oxygen-free environment  that converts the 
organic matter into gases, liquids, and char. 

Residential Wastewater. Wastewater derived from 
areas consisting of single- and muhiple-family residences. 

Rotating Biological Contactor (RBC). A unit process 
for wastewater treatment that is composed of large, closely 
spaced plastic discs that are rotated about a horizontal 
shaft (usually a secondary biological treatment process). 

Screening Chamber, A chamber or enlargement of a 
sewer where large suspended or floating solids or material 
is removed fi-om raw wastewater by a screen. 

Scum or Skimmings. Grease, solids, liquids, and other 
floatable material removed fiom settling tanks. 

Secondary Wastewater Treatment. Wastewater treat- 
ment unit processes usually consisting of primary treat- 
ment and biological oxidation using activated sludge or 
trickling filtration, followed by clarification. 

Sedimentation. The unit process of subsidence of sus- 
pended matter carried by water, wastewater, or other liquids, 
by gravity. It is usually accomplished by reducing the velocity 
of the liquid below the point at which it can transport the 
suspended material. Also called settling, it can be enhanced 
by chemical addition, coagulation, and flocculation. 

Separate Nonprocess-Related Structures. Structures 
that are physically separated and do not contain any 
process-related equipment  associated with the collection 
and t reatment  of wastewaters and solids derived from 
wastewater treatment processes. 

Sewer. A single pipe or system of pipes or conduits that 
carries wastewater or drainage water. See definitions below 
for different types of sewers. 

Branch. A sewer that receives wastewater from a rel- 
atively small area and discharges into a main sewer serving 
more than one branch-sewer area. 

Building. In plumbing, the extension from the build- 
ing drain to the public sewer or other place of disposal 
(also called house connection or lateral). 

Collector. A pipe or conduit that receives wastewater 
from a relatively small area fi'om two or more lateral sew- 
ers and that subsequently discharges into a t runk sewer. 

Combined. A sewer intended to receive both wastewa- 
ter and storm or surface water. 

Industrial. A sewer intended to receive only industrial 
wastewater or other liquid or water-carried wastes (also see 
sanitary sewer, storm sewer, and combined sewer). 

Interceptor. A sewer that receives dry-weather flow 
and frequently addit ional  p rede te rmined  quanti t ies of 
storm water (if from a combined system) from a number  of 
transverse sewers or outlets and conducts such waters to a 
point for treatment or disposal (also called main sewer). 

Outfall. A sewer that receives wastewater from a col- 
lecting system or from a treatment plant and carries it to a 
point of final discharge. 

Pressure. A collection sewer that incorporates a waste- 
water grinder pump or septic tank effluent pump to con- 
vey wastewater from a single residence or group of resi- 
dences or small commercial establishments to a private or 
public sewer system or on-site disposal system. 

Private. A sewer privately owned and used by one or 
more properties or owners. 

Relief. A sewer built to carry the flows in excess of the 
capacity of an existing sewer. Also a sewer intended to 
carry a portion of the flow from a district in which the 
existing sewers are of insufficient capacity. 

Residential. A sewer intended to receive only residen- 
tial wastewater (also see combined sewer, sanitary sewer, 
and storm sewer). 

Sanitary. A sewer that carries l iquid and  water- 
carried wastes from residences, commercial  buildings,  
industrial  plants, and insti tutions together with minor  
quantities of storm, surface, and ground waters that are 
not admitted intentionally. 

Storm. A pipe or conduit that carries storm water and 
surface water, street wash, and other wash water, or drain- 
age, but  excludes domestic wastewater and  industr ia l  
wastes (also called storm drain). 

Trunk. The principal pipe or conduit  to which one or 
more collector sewers or branch sewers are tributaries (also 
called main sewer). 

Sewer Gas. Gas resu l t ing  from decompos i t ion  of 
organic matter in wastewater in sewers. Also, gas resulting 
fi'om the incidental uncontrolled release of hydrocarbons 
or decomposition of organic matter in stagnant liquid and 
septic sludge in wastewater treatment plants. The gas 
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might contain trace quantities of methane and hydrogen 
sulfide and might be low in oxygen. It might be hoth a fire 
and life salary hazard. 

Shall.  Indicates a mandatory  requirement .  

Sludge. A semiliquid mass of accumulated settled solids 
deposi ted from wastewater, raw or treated,  in tanks or 
hasins. Also ret;erred to as biosolids. 

Sludge Cake. A semisolid product  of a sludge dewater- 
ing process. 

Sludge Dewatering. The process of  removing a part  of 
the water in sludge by any physical or mechanical method 
without heat, such as draining,  pressing, vacuum filtration, 
centrifuging, or passing between rollers. 

Sludge Drying Systems. Sludge processes using physi- 
cal or  mechanical evaporat ion techniques with or without 
the applicat ion of heat to achieve solids concentrat ions 
greater  than 85 percent.  

Sludge Gas. (;as obtained as a by-product  of the anaer-  
obic sludge digestion unit  process t iom the decomposit ion 
of  organic matter.  It has a high content of methane,  vary- 
ing amounts of carbon dioxide and hydrogen sulfide, and 
a small amount  of  nitrogen. It can be both a fire and lite 
safety hazard. 

Sludge Gas Vent. A passage to permit  tbe controlled 
release of gases from anaerobic t reatment  processes or gas 
storage facilities. 

S l u d g e  T h i c k e n i n g .  A s ludge  t r e a t m e n t  p rocess  
des igned to concentrate  wastewater sludges by gravity, 
mechanical means, or air flotation. 

Sludge Treatment .  The processing of  wastewater slud- 
ges to render  them stable. This can be done hy aerobic or 
anaerobic digestion followed by drying on sand beds, filtering 
and incineration, filtering and drying, or wet air oxidation. 

Standard. A document,  the main text of which contains 
only mandatory  provisions using the word "'shall" to indi- 
cate requirements,  which is in a form generally suitahle for 
mandatory  ret;erence by another  s tandard or code or for 
adop t ion  into law. N o n m a n d a t o r y  provis ions shall be 
located in an Appendix,  tbotnote, or fine-print note and 
are not to be considered a part  of the requirements  of a 
s tandard.  

Structure, S t r u c t u r e ,  as used  in this d o c u m e n t ,  
includes all construction designed to carry gravity loads 
and intended to contain wastewater, sludge, sludge gas, 
piping, or  equipment.  Structures can provide access but 
are not in tended for continuous personnel  occupancy. 

Trickling Filter.  A treatment  unit process consisting of 
stone, plastic, redwood,  or similar media over which waste- 
water is distr ibuted and through which wastewater trickles 
to the underdra ins  and is treated by the microbial slimes 
formed on the surfhce of the media. 

Utilization Equipment. Equipment that utilizes electric 
energy for mechanical, chemical, heating, lighting, or sim- 
ilar purposes. 

Vacuum Filter .  A unit process used to dewater  waste- 
water sludge and consisting of a cylindrical d rum mounted  
on a horizontal axis, covered wit(l a media, and subjected 
to an internal vacutnn. 

Vault.  An enclosed structure,  usually u n d e r g r o u n d ,  
used to permit  personnel  access to various types o[ equip- 
ment and instrumentation.  

Ventilation Rate. Ventilation rate, as used in this doc- 
ument,  is based on air changes pe t  hour  and is calculated 
by the use of  100 percent outside air tot  the supply air that 
is exhausted. Air change per  hour  is calculated on the basis 
of tbe maximum aggregate volume (under  normal operat-  
ing conditions) of the space to be ventilated. 

Volati le  Liquid .  A liquid that evaporates  readily at 
normal tempera ture  and pressure. 

Wastewater. The spent water of a community.  Combi- 
nation of the liquid and water-carried wastes f iom resi- 
dences, commercial  buildings, industrial plants, and insti- 
tutions, together  with any ground  water, surface water, 
and storm water that migl:~t be present. 

Wet Well.  That  port ion of the pumping  station that 
receives and temporari ly stores wastewater tbr the purpose  
of pumping.  A wet well might or might not contain electri- 
cal equipment  such as pumps,  motors, tans, wiring and 
wiring devices, controls, lights, and other  accessories. 

Chapter 2 Collection Systems 

2-1" General .  This chapter  provides minimum criteria 
for protection against fire and explosion hazards ill the 
collection and t ransportat ion of municipal wastewater. This 
chapter  does not address on-site systems, torce mains, or 
those sewers that convey principal ly  industr ia l  wastes. 
Table 2 summarizes the various components  associated 
with wastewater collection and t ransport  systems. 

2-2* Design and Construction. The design and con- 
struction of  collection system thcilities shall contorm to 
Table 2. 
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Table 2 Collection Systems 

A B C D E F G 

Location and 
Function 

MATERIALS USED IN 
REHABILITATION,  
RECONSTRUCTION,  
OR SLIP-LINING OF 
SEWERS 

INDUSTRIAL SEWER 
Sewer t ransport ing indus- 
trial wastewater only. (No 
sanitary wastewater.) 

STORM SEWER Sewer 
t ransport ing storm water 
only. (No sanitary 
wastewater.) 

STORM WATER PUMP- 
ING STATION WET 
WELLS Liquid side of  
pumping  station serving 
only a storm sewer 
system. 

STORM WATER PUMP- 
ING STATION DRY 
WELLS Dry side of a 
pumping  station serving 
only a s torm sewer system 
and physically separated 
fi'om wet well. 

PRESSURE SEWER- 
(Force main) Sewer under  
pressure. (Flooded dis- 
charge pipe from p u m p  
or tank.) 

BUILDING SEWER (Lat- 
eral sewer or drain) 
Sewer serving a house 
or  single building 
(plumbing). 

INDIVIDUAL RESIDEN- 
TIAL SEWER Sewer serv- 
ing one but not more  
than five dwellings. 

INDIVIDUAL RESIDEN- 
TIAL PUMPING UNITS 
Pumping units serviqg 
one but not more  than 
five dwellings (e.g., 
gr inder  pumps ,  septic 
tank effluent pumps ,  ejec- 
tor pnmps).  

Fire and 
Explosion 

Hazard 
NA 

Ventilation 
NA 

Possible ignition 
of flammable 
gases and float- 
ing flammable 
liquids 

Possible ignition 
of  flammable 
gases and float- 
ing flammable 
liquids 

Buildup of 
vapors from 
flammable or 
combustible 
liquids 

NNV 

NNV 

C 

NA NNV 

NA NNV 

A -- No ventilation, or ventilated at less than 12 air changes per hour 
B -- ('ontinuouslv ventilated at 12 air changes per honr or in accordance 

with Chapter 7 
(" -- Continuously ventilated at 6 air changes per hour or in accordance 

with Chapter 7 
CGI) -- Combustible gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS -- Fire alarm system 
FI)S I Fire detection system 
FE -- Portable fire extinguisher 

Extent of  
Classified Area 

NA 

NEC-Area Electrical 
Classification 

(All Class I, Group D) 
NA 

Not included within the scope of  this document  

Inside of sewer 

Entire roonl or  
space 

Entire dry well 

Division 2 

Division 2 

Division 2, or  unclassi- 
fied, if space provided 
with pressurization 

i n  accordance with 
NFPA 496 

Unclassified 

Not included within the scope of  this document  

Not included within the scope of this document  

Within enclosed 
space 

Within enclosed 
space 

Unclassified 

Unclassified 

Material of  
Construction for 

Buildings or 
Structures 

In accordance 
with 6-3.1 

Fire 
Protectior 
Measures 

NA 

In accordance 
with 6-3.1 

NC, LC, or  LFS 

NC, LC, or  LFS 

NR 

CGD if 
enclosed 

FE 

NR NR 

NR NR 

FSS - -  Fire suppression system (automatic sprinkler, water spray, fi)am, 
gaseous, or dry chemical) 

H -- ttydrant protection in accordance with 5-2.4 
LC -- Limited-combustible material 
LFS -- Low flame spread material 
NA -- Not applicable 
NC -- Noncombustible material 
NEC -- In accordance with NFPA 70, Natmnal Electrical Code "~ 
NNV -- Not normally ventilated 
NR -- No requirement 

Continued on next page 
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Table 2 (continued) 

A B C D E F G 

a 

lo ~- 

a 

l l - ff  

12 --b-- 

13 

a 

14 ~- 

a 

15 -b- 

1 6 -  b - 

-f 

17 

Location and Function 
RESIDENTIAL SEWER 
Sewer t ransport ing pri- 
marily residential 
wastewater. 

RESIDENTIAL WASTE- 
WATER PUMPING STA- 
T I O N  WET WELL 
Pumping station trans- 
por t ing primarily residen- 
tial wastewater. 

RESIDENTIAL WASTE- 
WATER PUMPING STA- 
T I O N  DRY WELL 
Dry side of  a pumping  
station t ransport ing pri- 
marily residential 
wastewater. 

OUTFALL SEWER Final 
discharge pipe, from a 
t reatment  plant, trans- 
por t ing treated 
wastewater. 

SANITARY SEWER 
Sewer t ransport ing 
domestic, commercial, 
and industrial wastewater. 

COMBINED SEWER 
Sewer t ransport ing 
domestic, commercial, 
and industrial wastewater 
and storm water. 

WASTEWATER PUMP- 
ING S'IWI'ION WET 
WELLS 
Liquid side of a pum pi ng  
station serving a sanitary 
sewer or combined 
system. 

BELOW- OR PAR- 
TIALLY BELOW-GRADE 
WASTEWATER PUMP- 
ING STATION DRY 
WELL 
Pump room physically 
separated from wet well. 
Pumping  of  wastewater 
from a sanitary or com- 
bined sewer system 
through closed pumps  
and pipes. 

Fire and Explo- 
sion Hazard 

Possible ignition 
of flammable 
gases and float- 
ing flammable 
liquids 

Possible ignition 
of  flammable 
gases and float- 
ing flammable 
liquids 

Buildup of 
vapors from 
flammable or 
combustible 
liquids 

NA 

Possible ignition 
of flammable 
gases and float- 
ing flammable 
liquids 

Possible ignition 
of flammable 
gases and float- 
ing flammable 
liquids 

Possible ignition 
of  flammable 
gases and float- 
ing flammable 
liquids 

Buildup of  
vapors from 
flammable or 
combustible 
liquids 

Ventilation 
NNV 

A 

D 

C 

NNV 

NNV 

B 

NNV 

B 

A 

B 

C 

D 

Extent of Clas- 
sified Area 

Within enclosed 
space 

Entire room or 
space 

Entire room or 
space 

NA 

Inside of  sewer 

Inside of  sewer 

Entire room 
or space 

Entire space or 
room 

NEC-Area Electrical 
Classification (All 
Class I, Group D) 

Division 2 

Unclassified 

Division 2 

Unclassified 

Division 2 

Unclassified 

Unclassified 

Division 1 

Division 2 

l)ivision 1 

Division 2 

Division 1 

Division 2 

Unclassified 

Material of 
Construction for 

Buildings or 
Structures 

In accordance 
with 6-3.1 

NC, LC, or LFS 

NC, LC, or LFS 

Fire 
Protectio~ 
Measures 

NR 

CGD 

FE 

NR NR 

In accordance 
with 6-3.1 

In accordance 
with 6-3.1 

NC, LC, or LFS 

NR 

NR 

CGD 

FE 

Division 2, or unclassi- 
fied, if space provided 
with pressurization in 
accordance with 
NFPA 496 

NC, LC, or LFS 

A - -  No ventilation, or ventilated at less than 12  air changes per hour 
B -- Continuously ventilated at 12 air changes per hour or in accordance 

with Chapter 7 
C -- Continuously ventilated at 6 air changes per hour or in accordance 

with Chapter 7 
CGD -- Combustible gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS -- Fire alarm system 
FDS -- Fire detection system 
FE -- Portable fire extinguisher 

FSS -- Fire suppression system (automatic sprinkler, water spray, foam, 
gaseous, or dry chemical) 

H -- Hydrant protection in accordance with 5-2.4 
LC -- Limited-combustible material 
LFS -- Low flame spread material 
NA -- Not applicable 
NC -- Noncombustible material 
NEC -- In accordance with NFPA 70, National Electrical Code 
NNV -- Not normally ventilated 
NR - -  No requirement 

Conhnued on next page 
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Table 2 (cont inued)  

A B C D E F G 

18 

1 9 - -  

20 

Locat ion and Funct ion  

A B O V E - G R A D E  WASTE-  
W A T E R  P U M P I N G  
S'I+A'I'ION 
Ptlnlp rooin phys ica l ly  
s e p a r a t e d  wi th  no  p e r s o n -  
nel  access to wet  well .  
P u m p i n g  o f  w, t s tewate r  
[}'OI11 a s a n i t a r y  or  com-  
b i n e d  sewer  s~istetll 
t h r<mgh c losed  p u m p s  
a n d  pipes .  

A B ( ) V E - ( ; R A I ) E  WASTE-  
W X F E R  P U M P I N G  
S I W I ' I ( ) N  

Puntp room not  phys i -  
call)" s e p a r a t e d  f r o m  wet 
well. P u m p i n g  of  waste-  
w a t e r  |Fon t  a s a n i t a r y  or  
c o n l b i n c d  s e w e r  svs tenl  
t h r o u g h  c losed  p u m p s  
a n d  pipes .  

a i O D O R  C ( ) N T R O L  SYS- 
T E M  AREAS 

b -  Areas  physic , l i ly  s e p a r a t e d  
f rom wet  well  tha t  h o u s e  
svs tenls  h a n d l i n g  wet  well 
gases  

C 

a M A I N T E N A N C E  H O L E S  
Access to s e w e r  tb r  pe r -  

21 -~- s o n n e l  en t ry .  

22 

23 

a J U N C I I ( ) N  C t t A M B E R S  
b S t r u c t u r e  w h e r e  sewers  

in te rsec t .  

I N V E R T E I )  S I P H O N S  
D e p r e s s e d  sec t ion  of  
g r av i t y  sewer .  

Fire and Explo-  
s ion  Hazard  

NA 

l 'oss ib le  i gn i t i on  
of  f l a m m a b l e  
gases  a n d  float-  
ing  f l a m m a b l e  
l iqu ids  

L e a k a g e  a n d  
i g n i t i o n  of  sew- 

a g e  gases  

Possible ign i t ion  
of  f l a m m a b l e  
gases  a n d  float- 
Ing f l a m m a b l e  
l i qu ids  

Vent i la t ion  

NR 

(], o r  
Olltdool-S 

N N V  

B u i l d u p  of  
v a p o r s  fl-Olll 
t t a t nmab le  O1" 
c o m b u s t i b l e  
l iqu ids  

Extent  o f  Clas- 
sif ied Area 

NA 

Entire space  or 
FOOlll 

E n t i r e  a r e a  if  
e n c l o s e d  

Areas  w i th in  
3 fl (0.9 re) of  
l e a k a g e  sou rce s  
such  :is tans ,  
d a m p e r s ,  t texi-  
hie  connections, 
flaltges, pressur- 
ized u n w e l d e d  
d u c t w o r k ,  and 
odor  contro l  
vesse l s  

A r e a s  ] ) c v o n d  
3 li (0.9 lit) 

I n s i d e  

I n s i d e  

NEC-Area Electrical  
Classif icat ion (All 
Class I, Group  D) 

Unclass i t i ed  

l ) iv i s ion  1 

l)ivisi<tn 2 

Divis ion 2 

Divis ion 2 

t l nc l a s s i f i ed  

Divis ion 1 

l)ivision 2 

Material  o f  
Cons truc t ion  
for B u i l d i n g s  
or  Structures  

NC, I.C, or  LFS 

NC 

NC, l .C, o r  LFS 

l ) iv i s ion  1 

NC, LC, or  LFS 

O p e n  a n d  
ab<>ve g r a d e  or  
i n s ide  a n d  ven-  
t i l a t ed  

[I1 a c c o r d a n c e  
with  6-3, I 

I n t e r i o r  o f  inlet  
a n d  ou t l e t  
s t r u c t u r e s  

t 'oss ible  i gn i t i on  
of  f l a m m a b l e  
gases  a n d  float-  
m g  f l a m m a b l e  
l iqu ids  

N N V  

N N V  

A No ventflatitm, or ventilated at less thari 12 air changes per hour 
B Continuou'.;lv ',entilated at 12 air changes per hour or in atcordance 

wiih Chapler  7 
(i -- Continuous]'~ ',entilated at 6 air changes per hour or ill lit (ordallCe 

with Chapter 7 
C(;D -- Combustil}le gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS Fire alarm s~,Menl 
FDS -- Fire detett ion system 
FF -- Portable fire extinguisher 

l)ivision 2 

Divis ion I 

I n  a c c o r d a l l c e  
with  6-3.1 

NC 

FSS -- Fire suppression ';}',;tern (automatic ,; 
gaseous, or dry chenfical) 

t l  -- t tvdrant  protection m accordance with 5-2.4 
1.(; -- Limited-combustible material 
I+FS -- Low flame spread material 
NA -- Not apphcable 
N(', - -  Noncombustible nlateri,d 
N EC -- In accordance with N FPA 70. Nahorml Eh,ctrual (;ode 
NNV -- Not normally venlilaied 
NR No requirement 

)rll'tkler, water  spray,  [oam, 

Fire 
Protectio~ 
Measures  

FE 

FE 

C( ; I )  a n d  
FDS 

NR 

NR 

NR 

Continued +m ~wxt page 
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Table  2 ( cont inued)  

A B C D E F G 

Mater ia l  o f  
NEC-Area  Elec tr ica l  C o n s t r u c t i o n  Fire  

Fire  and  Explo -  E x t e n t  o f  Clas-  Class i f icat ion  (All for B u i l d i n g s  Protec t ion  
Locat ion  and  F u n c t i o n  s ion  H a z a r d  Vent i la t ion  sifted Area  Class  I, G r o u p  D) or  Structures  M e a s u r e s  

CATCH BASINS (Curb Buildup of  NNV Enclosed space Division 1 In accordance NR 
inlet) Inlet where street vapors fi'om with 6-3.1 

->4 water enters a storm or flammable or 
combined sewer, combustible 

liquids 

NNV Enclosed space Division 2 NR a 

.>5 g- 

a 

2 6 - -  
b 

a 

27 ~- 

a 

a 

~9 -ff 

30 

a: 

31_- -  

a~ 

3 2 - -  
b 

a 

33 ~-  

RESIDENTIAL DIVER- 
SION STRUCTURES 
Enclosed structures where 
residential wastewater can 
be diverted. 

RESIDENTIAL BELOW- 
GRADE VALVE VAULT 
With an exposed residen- 
tial wastewater surface. 

RESIDENTIAL CON- 
TROL STRUCTURES 
Enclosed structures where 
residential wastewater 
flow is regulated. 

RESIDENTIAL BELOW- 
l GRADE METERING 
VAULT 
With an exposed residen- 
tial wastewater surface. 

DIVERSION 
STRUCTURES 
Enclosed structures where 
wastewater can be 
diverted. 

ABOVE-GRADE VALVE 
VAULT Physically sepa- 
rated from the wet well. 
Valves in vault in closed 
piping system. 

BELOW-GRADE VALVE 
VAULT 
Physically separated from 
the wet well and with 
closed piping system. 

BELOW-GRADE VALVE 
VAULT 
With an exposed waste- 
water surface. 

CONTROL 
STRUCTURES 
Enclosed structures where 
wastewater or s torm 
water flow is regulated. 

Buildup of 
vapors from 
flammable or 
combustible 
liquids 

Possible ignition 
of  gases and 
floating flamma- 
ble liquids 

Buildup of  
vapors from 
flammable or 
combustible 

l iqu ids  

Possible ignition 
of flammable 
gases and foat-  
ing flammable 
liquids 

Buildup of 
vapors from 
flammable or  
combustible 
lktuids 

NA 

Buildup of 
vapors from 
flammable or 
combustible 
liquids 

Possible ignition 
of gases and 
floating flamma- 
ble liquids 

Buildup of  
vapors from 
flammable or  
combustible 
liquids 

NNV 

NNV 

NNV 

NR 

NNV 

Enclosed space 

Enclosed space 

Enclosed space 

Enclosed space 

NA 

Enclosed space 

Enclosed space 

Unclassified 

Division 2 

Unclassified 

Divisi<m 2 

Unclassified 

Divisi<>n 2 

Unclassified 

Division 1 

Division 2 

tn accordance 
with Chapter  6 

In accordance 
with  6-3,1 

I11 accordance 
with Chapter  6 

In accordance 
with 6-3.1 

In accordance 
with Chapter  6 

Unclassified NC, LC, or LFS 

Division 2 

Unclassified 

Division 1 

Division 2 

Division 1 

NC, LC, or LFS 

NC 

NC, I,C, or LFS 

In accordance 
with Chapter  6 

NNV 

Enclosed space 

Division 2 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

A -- No ventilation, or ventilated at less than 12 air changes per hour 
B -- Continuously ventilated at 12 air changes per hour or in accordance 

with Chapter 7 
C -- Continuously ventilated ~t 6 air changes per hour or in accordance 

with Chapter 7 
CGD -- Combustible gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS -- Fire alarm system 
FDS -- Fire detection system 
FE -- Portable fire extinguisher 

FSS -- Fire suppression system (automatic sprinkler, water spray, foam, 
gaseous, or dry chemical) 

H -- Hydrant protection in accordance with 5-2.4 
LC -- Limited-combustible material 
LFS -- Low flame spread material 
NA -- Not applicable 
NC -- Noncombustible material 
NEC -- In accordance with NFPA 70, National Electrical (',ode 
NNV -- Not normally ventilated 
NR -- No requirement 

Continued on next page 
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Table  2 (cont inued)  

A B C D E F G 

Material of  
NEC-Area Electrical  Construct ion  Fire 

Fire and Explo-  Extent  o f  Clas- Classif icat ion (All for Bu i ld ings  Protect ion 
Location and Funct ion s ion Hazard Venti lat ion sifted Area Class  I, Group  D) or Structures  Measures  

A Enclosed space l)ivision 1 NC NR WASTEWATER HOLD- 
IN(; BASINS 
Ench)sed structures hold- 
ing untreated or pm'tially 
treated wastewater 
temporarily. 

WASTEWATER HOLD- 
IN(; BASINS, LINED OR 
UNLINED 
()pen structures holding 
storm water, combined 
W~lstewaicr, untreated or  
partially treated 
w a s t c w a [ e l ' .  

BELOW-(;RADE 
METERIN(;  VAULT 
l'hysicallv separated fi-onl 
the wet well and with 
dosed piping system. 

B EI,OW-G1L.kDE 
M ETER1NG VAULT 
With an exposed waste- 
water surfiice. 

COARSE AND FINE 
SCREEN FACIIAT1ES 
(See Coarse and Fine Screen 
Facilities, Table 3.) 

Possible ignilion 
of  flannnablc 
gases and float- 
ing f l a n n n a b l c  
l i qu ids  

NR 

B u i h h i p  o f  
vapors f l 'on i  
f i a l l l  m a l ) l e  O1' 

¢olnbustible 
liquids 

Possible i g n i t i o n  
o f  f l a m m a b l e  
gases and  f loat-  
ll/g t'lalll mallle 
liquids 

B 

NR 

NNV 

NNV 

A i No ventilation, or ventilated at less than 12 air changes per hour  
f i, - -  (]ontinuousi,, w'nti lated at 12 air dlanges per hour or in a((ordance 

wilh Chapler 7 
( ]  - -  ( ]on l i l l t lO t l~ l ' ,  ~entilated at 6 air cha l l~ t ' s  per ho t l l  o r  II1 acc l l r dance  

with Chapter 7 
C(;D --  Colnlmstilo, le gas deu=ction svslem 
1) - -  No ventilation, or ventihttcd at less l i lan 6 air changes |)er hour  
FAS --  Fire alarm svstenl 
FDS -- Fire deter don system 
FE - -  lhlrtal)le fire ext inguisher 

NR 

Enclosed space 

Enclosed space 

Division 2 

NR 

l)ivision '2 

I j  nclassified 

Division 1 

Division 2 

NC, LC, o r  I.FS 

NR 

NC, I,C, o r  LFS 

NC 

NC, LC, or LFS 

FSS Fire suppression system (automatic sprinkler, water spray, loam, 
gHseoIlS, O1" (11"~ c h e m i c a l )  

it -- H~dram protection m accordance with 5-2.4 
LC -- [~imited-~ombustible material 
LFS Low |lame spread maim-m] 
N.\ -- Not ,q}plicable 
NC -- Non{ombust ible material 
NEC -- In actordance ~dth XFPk 7{'1, ,Vatwmd Ele~/rual Cod; 
NNV Not noimalls ventilated 
NR N o  I t't ]tlil'Clllell [ 

NR 

NR 

NR 

Chapter 3 Liquid Stream Treatment Processes  

3-1" General. This chapter provides nfinimum criteria for 
protection against fire and explosion hazards associated with 
liquid stream treatment processes. This chapter does not 
address treatment systems serving individual structures or 

t r e a t n m n t  sy s t e ms  tha t  t r ea t  p r inc ipa l ly  i n d u s t r i a l  wastes .  
T a b l e  3 s u m m a r i z e s  t he  v a r i o u s  c o m p o n e n t s  a s soc i a t ed  
wi th  l iquid s t r e a m  t r e a t m e n t  p r o c e s s e s .  

3 - 2 *  D e s i g n  a n d  C o n s t r u c t i o n .  T h e  d e s i g n  a n d  c o n -  
s t r u c t i o n  o f  l iquid s t r e a m  t r e a t m e n t  p r o c e s s e s  shall  con-  
| o r m  to T a b l e  3. 

1 9 9 5  E d i t i o n  



IAQUI  l) STREAM T R E A T M E N T  PRO(]ESSES 820-15 

T a b l e  3 L i q u i d  S t r e a m  T r e a t m e n t  P r o c e s s e s  

A B C D E F G 

L o c a t i o n  a n d  
F u n c t i o n  

a COARSE AND FINE 
b SCREEN E~\CIIATIES 

~--  Remo',al of  screenings 
I roln raw wastev, ater. 

Fire  a n d  
E x p l o s i o n  

H a z a r d  V e n t i l a t i o n  

E x t e n t  o f  
Class i f i ed  

Area  3 
Possihle ignition 
o| th lnnuable 

2 

a FIA)W EQUAIAZA- 
b "I ' ION T A N K S  

3 c Storage n f r aw  or par- 
tiallv treated 
v, aslewater. 

gases and  floating 
f lanunahle  liquids 

Not enclosed,  
open  to 
i l tnnlsphere 

Enclosed --  ent i re  
space 

Within I0 ti (3 m) 
enve lope  a r l H l n d  
e q u i p m e n t  and  open  
chalmel  t 

N E C - A r e a  Electr ica l  
Class i f i ca t ion  (All  
Class  I, G r o u p  D) 

Dwisinn 1 
Division 2 

Mater ia l  o f  
C o n s t r u c t i o n  for 

B u i l d i n g s  or  
S t r u c t u r e s  

NC 
N(:, LC, or  LFS 

PLIMPING S'FA- 
T I O N S  (See ('olh,rhon 
Syaten~, Table 2. ) 

A Enclosed --  ent i re  Dixlsi,m I NC 
B ~pace Division 2 NC, I.C, ov LFS 

Not enclosed,  
open  t(, 
a tn lnsphere  

Not enclosed,  
open  to 
a t m o s p h e r e  

A 

Not enclosed.  
open  to 
a l lnnsphere  

G R I T  REMOVAl,  
b "I'AN KS 

4 c Separation of  grit ti'om 
raw wastewater. 

Within 10 ti (3 Ill) 
enveh)pe  a r o u n d  
equipnlcnI  and  open  
channe l  ~ -' 
Enclnsed --  ent i re  
space 

Within 10 ti (3 m) 
envcIope  ai'OU n d  

e q u i p m e m  and  open  
channel* ~ 
Enclosed - -  clltire 
space 

With in  I0  tt (3 m) 
enve lope  a r o u n d  
e q u i p m e n t  and  open  
channe l '  
E n c l o s e d  - -  e n l i i ' e  

s p a c e  

In te r io r  of  the tank 
from the m i n i m u m  
opera t ing  wate r  sur- 
lace to tile top of  tile 
tank wall. Envelope  
18 ill. 0L.t6 m)  above 
tile top ot tile tank 
and  ex t end ing  18 in. 
(0.46 m) hevond  the  
exter ior  wall. Enve- 
lope 18 in. {0.46 m) 
above g r ade  extend-  
m g  10 li (3 m) hori- 
zontally h 'om tile 
exter ior  tank walls. 

l)ivisinn 1 

l)i~ lsicm 2 

Division 1 

Divisitm 2 

Division I 
Divisum 2 

Unclassified 
(Ifprtusess is not pre- 
ceded by pr inmiv sedi- 
nlel'ffation, Fet}0f to pri- 
mary sedimentation in 
Table 3 lbr (lassification.) 

NC 

NC, I£: ,  or  LFS 

NC 

NC. I.C. or  LFS 

NC 
NC, LC, or  I.FS 

Fire  P r o t e c t i o n  
M e a s u r e s  

FE, 1t, and  
C( ;D if" 
enclosed 

FE, H, and 
CGD if 
enclosed 

FE, H, and 
C( ;D if 
enclosed 

Possible ignition 
o f  f lannnable 
gases and  f lnatmg 
f lamnmble  liquids 

a I'RE-AEIL-kTI ON 
b T A N K S  

I 
5 c (~ondit ioning o f  

wastewater  pr inr  to 
t u r the r  t r ea tmen t .  

a PRIMARY SEI)IMEN- 
b T:VI'ION TANKS 

~ -  ~ 'para t ion  of ttoating 
or  settleable solids from 
raw wastewater. 

AEIL, \TION BASIN, 
POND, L~k(;OON, 
O X I D A T I O N  
D I T C H ,  AER()BIC 
SUSP ENDED 
( ; R O W T f t  SYS I'EMS, 
S E Q U E N C I N G  
BATCH REACTORS 
Aerobic t r ea tmen t  of  
was tewater  open  to 
tile a tmosphere .  

l 'ossible ignition 
o f f l ammal ) l e  
gases and  floating 
f l ammable  liquids 

l'ossible ignition 
o f  f lammable  
gases and  floating 
f lammal)le liquids 

Pnssihlc ignition 
of  t l ammable  
gases and  floating 
f l ammable  liquids 

)e is tmclassified. N O T E  1: Area  beyond  envelo 

A 

Not enclosed,  
open  to 
anno~phere  

NA 

II and  CGI)  
if enclosed 

[I anti C(;I )  
if enclosed 

NR H 

N O T E  '2: W h e r e  liquid tu rhu lencc  is not induced  b~ aerat ion or  o the r  lactors, the to l lmdng  c n t e r m  apply:  imer io r  of the tank h-ore the m i n i m u m  ope ra t ing  
wate r  surfilce to the top of  the tank wall; enve lope  18 m. d).46 m) above the top o[ the tank and ex lend ing  18 m. (0.46 ill} beyond the exter ior  ~all; and  enve-  
lope 18 in. (0.46 Ill) above  g r ade  ex tend ing  10 ti (3 m) hnriznntal l)  h-ran the exter ior  tank walls. 
N O T E  3: O p e n  channels  a n d  open  s t ructures  ups t r eam f rom the unii processes are  to be classilk'd the same as the dm~nstreanl  process they supply. 

FSS - -  Fire suppress ion system (autnmat i t  ~prmkler ,  wa te r  spray, loam,  
gaseous,  or  d ry  chenlical) 

II  --  H y d r a n t  protect ion m accordance  with 5-2A 
I.C --  l . imited-cnnflm~tible maler ia l  
I,FS - -  Low flame sp read  mater ia l  
NA --  Not applicahle 
NC --  Nonctmlbusl ihle  nhlrelial 
NEC --  In accordance  with NFPA 70, 5,'atwnal Electrical Code 
NNV --  Not normal ly  venti lated 
NR --  No requ i ren len t  

Continued on m'xt page 

A --  No venti lat ion,  o r  venti lated at less than  12 air changes  pe r  hou r  
B - -  (kmt inuous lv  venti lated at 12 air  changes  pe r  h o u r  or  ill a t t o r d a n c e  

with Chap t e r  7 
C --  (kmt inuous ly  venti lated at 6 all" changes  pe r  h o t l r  o f  in  a t t o r d d n t e  

with Chap t e r  7 
CGD --  ( ;ombust ible  gas detect ion system 
D No venti lat ion,  or  venti lated at less than  6 an" changes  pe r  hou r  
FAS - -  Fire a l a rm system 
FDS - -  Fire detect ion system 
FE - -  Porlable fire ex t inguisher  
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820-16 FIRE PROTECTION 1N WASTEWATER TREATMENT AND C O L L E C T I O N  FACILITIES 

T a b l e  3 ( c o n t i n u e d )  

A B C D E F G 

I0 

Fire and 
Location and Explosion 

Function Hazard 
a ENCLOSED AERA- 

TION BAS1N OR 
AEROBIC SUS- 
PENDED GROWTH 

-~- SYSTEMS 
Aerobic t rea tment  of 
wastewater not pre- 
ceded by pr imary  
t reatment .  

Possible ignition 
of f lammable 
gases or  floating 
flammable liquids 

ENCLOSED AERA- 
T I O N  BASIN OR 
AEROBIC SUS- 
PENDED GROWTH 
SYSTEMS Aerobic 
t reatnlent  of  waste- 
water  preceded  by 
p r imary  t reatment .  

NA 

TRICKLING FIL- 
TER, BIO-TOWER, 
AEROBIC FIXED 
FILM SYSTEMS Aer- 
obic biological treat- 
ment  of  wastewater. 

Not normally a 
significant hazard;  
however,  these 
processes might  
contain materials 
that  are combusti- 
ble u n d e r  certain 
conditions 

a ANAEROBIC TOW- Normally pro- 
ERS, ANAEROBIC duces combustible 
FIXED FILM gas as t rea tment  

11 ~ SYSTEM process 
Anaerobic biological by-product  
t rea tment  if sealed 
from atmosphere.  

a GAS-HANDLING Combustible gas, 
SYSTEMS FOR L1Q- often u n d e r  

12 ~ U I D T R E N F M E N T  pressure 
PROCESSES 

13 

OXYGEN AERA- Ignit ion of  flam- 
T I O N  TANKS Tanks  mable gases and  
tor aerobic t rea tment  f oa t i ng  f lammable 
of  wastewater using liquids in an 
high puri ty  oxygen oxygen-enr iched 
ra ther  than air. env i ronment  

Ventilation 
A 

NR 

NA 

NA 

NA 

Extent of  
Classified 

Area ~ 
Entire enclosed space 
not routinely entered 
by personnel  

Entire enclosed space 

Tank  interior 

10-ft (3-m) envelope 
a r o u n d  tank 

Enclosed - -  entire 
space 
Within 10-ft (3-m) 
envelope a r o u n d  
equipment '  

NEC-Area Electrical 
Classification (All 
Class I, Group D) 

Division 1 

Division 2 

Unclassified 

Unclassified (If unit  
process is not pre-  
ceeded by pr imary  sedi- 
mentation,  refer to pri- 
mary  sedimentat ion in 
Table 3 fi)r 
classification.) 

Division 1 

Division 2 

Division 1 
Division 2 

Material of  
Construction 
for Buildings 
or Structures 

NC 

NC, LC, or  LFS 

NC, LC. or  LFS 

NR 

NC 

NC, LC, or LFS 

NC 
NC, LC, or LFS 

Fire 
Protection 
Measures 

NR 

NR 

1995 Edition 

A --  No ventilation, or  ventilated at less than 12 air changes  per hou r  
B - -  Continuously ventilated at 12 air changes  per  hou r  or  in accordance 

with Chap te r  7 
C - -  Continuously ventilated at 6 air changes  pet" hou r  or in accordance 

with Chap te r  7 
CGD --  Combustible gas detection system 
D --  No ventilation, or  ventilated at less than 6 air changes  per  hou r  
FAS - -  Fire a larm system 
FDS --  Fire detection system 
FE - -  Portable fire ext inguisher  

Continued on next page 

FSS - -  Fire suppression system (automatic sprinkler ,  water spray,  foam, 
gaseous, or  dry  chemical) 

H - -  H y d r a n t  protection in accordance  with 5-2.4 
LC --  Limited-combustible material  
LFS --  Low flame spread material  
NA --  Not applicable 
NC --  Noncombustible material  
NEC --  In accordance  with NFPA 70, National Electrical Code 
NNV -- Not normally ventilated 
NR --  No requi rement  

INTERMEDIATE, NA NA Unclassified (If unit H 
SECONDARY, OR process is not p receded  
TERTIARY SEDI- by pr imary  sedimenta- 
MENTATION tion, refer to p r imary  

14 TANKS Separate  sedimentat ion in Table 
floating and  settleable 3 for classification.) 
solids from wastewa- 
ter at various treat- 
ment  stages. 

NOTE 1: Area beyond envelope is unclassified. 
NOTE 2: Where  liquid turbulence  is not induced by aerat ion or  o ther  factors, the following criteria apply: interior of  the tank from the min imum opera t ing  
water surface to the top of  the tank wall; envelope 18 in. (0.46 m) above the top of the tank and  extending 18 in. (0.46 m) beyond the exter ior  wall; and  enve- 
lope 18 in. (0.46 m) above g rade  extending 10 ft (3 m) horizontally fi'om the exterior  tank walls. 
NOTE 3: Open  channels  and  open  structures  upstreant  from the unit  processes are to be classified the same as the downs t ream process they supply.  

Not enclosed, 
open  to 
a tmosphere  

NA Enclosed space Division 2 (If unit pro-  
cess is not p receded  by 
pr imary  sedimentat ion,  
refer to p r imary  sedi- 
mentat ion in Table 3 
for classification.) 

Any equ ipment  
or  material  
within the reac- 
tor  space should 
be safe for 
exposure  to vol- 
atile hydrocar -  
bons in an 
oxygen-  
enr iched 
a tmosphere  

NR 

Special provi- 
sion for LEL 
moni tor ing  and  
automatic  isola- 
tion of  equip- 
ment  and  oxy- 
gen supply 

FE and  H 

FE and  t t  



IAQUID STREAM TREATMENI"  I'ROCESSES 820-17 

T a b l e  3 ( c o n t i n u e d )  

A B C D E F G 

L o c a t i o n  
a n d  

F u n c t i o n  
FLASH MIXER OR 
FLOCCUI,NI ' ION 
"FAN KS Tanks tbr 
mixing various treat- 
merit chemicals with 
wastewater. 
N ITRI FI CNIqON 
AND DENTRI FICA- 
TION TAN KS Ter- 
tiary treatmeut of 
wastewater to reduce 
nr renlove nitrogen. 

BREAKPOINT 
CHLORINATION 
TANKS AND CHLO- 
RINE C()NTACT 
TANKS Application of 
chh)rine ira aqueous 
solution to 
wastewater. 

AMMON IA STRI P- 
PIN(; TOWERS 

INTERMEDINFE OR 
FINAL PUMPING 
STATIONS Pump(s) 
at intermediate stage 
or end of the treat- 
nlent prncess. 
GRAVITY AND 
PRESSURE FILTERS 
Filtering of treated 
wastewater through 
sand or other media. 
CARBON COLUMN 
OR TANKS Vessels 
containing carbnn for 
tertiary treatment of 
wastewater. 
ON-SITE OZONE 
GENERATION SYS- 
TEM AND ()ZONE 
CO NTACT TAN KS 
Ozone generation and 
purification for disin- 
fection of wastewater. 

NOTE 1: Area heyond envelo 

Fire  a n d  
E x p l o s i o n  

H a z a r d  

(See trickling filter 
m Table L) 

Significant hazard 
ti-om combustible 
carbon material 

Similar to oxygen 
generation with 
addition of being 
highly corrosive 
(See 7?lble D-1.) 

V e n t i l a t i o n  
NA 

NA 

NA 

NA 

NA 

NA 

NA 

E x t e n t  o f  
Class i f i ed  

A r e a  3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N E C - A r e a  E l e c t r i c a l  
Class i f i ca t ion  (All  
Class  I,  G r o u p  D) 

Unclassified (If  unit 
process is not preceded 
hy prinmry sedimenta- 
tion, refer to primary 
sedimentation in Table 
3 tor classification.) 
Unclassified (lt unit 
process is not pre- 
ceeded by primary sedi- 
mentation, reter to pri- 
lnarv sedimentation in 
'Fable 3 for 
classification.) 

Unclassified 

Unclassified 

Unclassifiied 

Unclassified 

Unclassified 

Materia l  o f  
C o n s t r u c t i o n  
for  B u i l d i n g s  
or  S t r u c t u r e s  

NR 

NR 

NR (Tbcse unit 
processes use 
corrosive chemi- 
cals that require 
the use of spe- 
cific materials of 
construction. 
Special consid- 
eration shall he 
given to these 
materials of 
construclion. ) 
NR (I 'hese unit 
processes use 
corrosive ebenli- 
cals. Special 
consideration 
shall be given to 
these nmterials 
of construction.) 

NR 

NR 

NR 

NA NA Not covered in tiffs 
document  

NR 

Fire  P r o t e c t i o n  
M e a s u r e s  

[1 

NR 

)e is unclassified. 
NOTE 2: Where liquid turbulence is not induced by aeration or other tactors, the tollowing criteria apply: intermr of the tank ti'om the minimum operating 
water surface to the top of the tank wall; envelope 18 in. (0.46 m) above the top of the tank and extending 18 in. (0..t6 m) beyond the exterior wall; and enve- 
lope 18 in. (0.46 m) above grade extending 10 ft (3 m) burizuntally from the exterior tank walls. 
NOTE 3: ()pen channels and open structures upstream ti'om the unit processes are to be classified tbe same as tbe downstream process they supply. 

A -- No ventilation, or ventilated at less than 12 air changes per hour 
B -- Continuously ventilated at 12 air changes per hour or in accordance 

with Chapter  7 
C -- Continuously ventilated at 6 air changes per hour or in accordance 

with Chapter  7 
CGD -- Combustible gas detection system 
D --  No ventilation, or ventilated at less than 6 air changes per hour 
FAS - -  Fire alarm system 
FDS -- Fire detection system 
FE -- Portable fire extinguisher 

FSS - -  Fire suppression system (automatic sprinkler, water spray, foam, 
gaseous, or dry chemical) 

H - -  Hydrant  protection in accordance with 5-2.4 
LC --  Limited-combustible material 
LFS - -  Low flame spread material 
NA -- Not applicahle 
NC -- Noncombustible material 
NEC -- In accordance with NFPA 70, National Eleetrieal Code 
NNV -- Not normally ventilated 
NR -- No requirement 

Continued on next page 
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8 2 0 - 1 8  FIRE PROTECTION IN WASTEWATER T R E A T M E N T  AND COLLECTION FACILITIES 

T a b l e  3 ( c o n t i n u e d )  

A B C D E F G 

23 

24 

25 

26 

2_ 
b 

7 -  

Location and 
Function 

BACKWASII WATER 
AND WASTE BA('K- 
W,~SH WNI'ER 
I tOLDIN(;  TANKS 
Tanks for temporary 
storage of backwash 
water. 
ULTRAVIOLET DIS- 
INFECTION UNIT  
Disinfection of waste- 
water by uhraviolet 
radiation. 
EFFLUENT STRUC- 
TURES Various strut- 
tures conveying 
treated wastewater 
away fronl  treatment 
processes. 
ODOR CONTROl,  
SYSTEM AREAS 
Areas physically sepa- 
rated fi'om processes 
that house systems 
handling flammable 
gases. 

Fire and 
Explosion 

Hazard 
NA 

Ventilation 
NA 

NA 

Extent of  
Classified Are#  

NA 

NA 

NA 

Entire area if" enclosed 
Areas within 3 tt 
(0.9 m) of leakage 
sources such as f~lns, 
dampers,  flexible con- 
nections, flanges, 
pressurized unwelded 
ductwork, and odor 
control vessels 

NEC-Area Electrical 
Classification (All 
Class I, Group D) 

Unclassified 

U nclassified 

t I nclassified 

Division 2 
Division 2 

Material of 
Construction 
for Buildings 
or Structures 

NR 

NR 

NR 

Fire Protection 
Measures 

Leakage and igni- 
tion of flammable 
gases 

NA 

Areas beyond 3 f~ 
(0.9 m) 

Unclassificd 

NC, LC, or I.FS C(;D, FDS, 
and FE 

NOTE 1: Area beyond envelope is unclassified. 
NOTE 2: Where liquid turbulence is not induced by aeration or other factors, the fbllnwing criteria apply: interior of the tank from the minimum operating 
water surtace to the top of the tank wall; envelope 18 in. (0.46 m) above the top of the tank and extending 18 in. (0.46 m) beyond the exterior wall: and enve- 
lope 18 in. (0.46 m) above grade extending 10 ii. (3 m) horizontally fiom the exterior tank walls, 
NOTE 3: Open channels and open structures upstream fi'om tire unit processes are to be classilied tire same as the downstream process they supply. 

A -- No ventilation, or ventilated at less than 12 air changes pet  hour 
B -- Continuously ventilated at 12 air changes per hour or in accordance 

with Chapter 7 
C -- Continuously ventilated at 6 air changes per hour or in accordance 

with Cbapter 7 
CGD -- Combustible gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS -- Fire alarm system 
FDS -- Fire detection system 
FE -- Portable fire extinguisher 

FSS -- Fire suppression system (automatic sprinkler, water spray, fimm, 
gaseous, or dry chemical) 

H -- t tydrant  protection in accordance with 5-2.4 
L(" -- l,imited-cumbustible material 
LFS -- Low flame spread material 
NA -- Not applicable 
N(" -- Noncombustible material 
NEC -- In accordance with NFPA 70, National Electrical (;ode 
NNV -- Not normally ventilated 
NR -- No requirement 

Chapter  4 So l ids  Treatment  P r o c e s s e s  

4-1" General .  This chapter  provides minimum criteria 
for protection against fire and explosion hazards associated 
with solids t rea tment  processes. This chapter  does not 
address t reatment  of  solids ti'om industrial waste t reatment  

processes. Tables 4(a) and 4(b) summarize the various com- 
ponents associated with solids t reatment  processes. 

4-2* Design and Construction. The design and con- 
struction of" solids t rea tment  processes shall conform to 
Table 4(a) and Table 4(b). 
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SOLIDS TREATMENT PROCESSES 8 2 0 - 1 9  

Table 4(a) Sol ids  Treatment  Processes  

Location and 
Function 

COARSE AND FINE 
SCREENINGS 
H A N D L I N G  
B U I L D I N G S  Stor- 
age, conveying,  or  

1 dewate r ing  of  
screenings.  (No 
exposed  flow of 
wastewater  t h r o u g h  
this bu i ld ing  or  
area.) 
G R I T - H A N D L I N G  
B U I L D I N G  Storage,  
conveying,  and  dew- 
a te r ing  of  heavy 

2 small  sc reenings  and  
grit. (No exposed  
flow of  wastewater  
t h r o u g h  this build- 
ing or area.)  

a S C U M - H A N D L I N G  
B U I L D I N G  OR 

I 

3 c AREA 
Hold ing ,  dewater-  
ing,  or  storage.  

a SCUM PITS 

i 

C 
4 

a SCUM-PUMPING 
"b- AREAS 
i 

c P u m p i n g  of  scum, 
wet side of  p u m p i n g  
station. 

a SCUM-PUMPING 
AREAS 
P u m p i n g  of  scum, 
dry  side of  p u m p i n g  
station. 

-g- 
i n  
C 

B 

Fire and 
Explosion 

Hazard 

NA 

Possible grease 
or f lammable  

I l iquids car ryover  

Ventilation 

NR 

Extent of  
Classified 

Area 

NA 

E 

NEC-Area Electrical 
Classification (All 
Class I, Group D) 

Unclassified 

Material of  
Construction for 

Buildings or 
Structures 

NC, LC, or  LFS 

G 

Fire Protectiov 
Measures 

H, FE, and  FAS 

NA NR NA Unclassified NC, LC, or LFS H, FE, and  FAS 

Bui ldup  of 
vapors  from 

f l a m m a b l e  or 
combust ib le  
l iquids 

Car ryover  of  
f l o a t i n g  f lamma- 
ble l iquids 

Not signif icant  

SCUM INCINERA- Firebox expIo- 
TORS 2 El iminat ion sion from possi- 
of  scum th rough  ble car ryover  of  
burn ing ,  f lammable  scum 

B 
Not enclosed,  
open  to 
a tn tosphere  

A 
B 

Not enclosed,  
open  to 
a tmosphe re  

Not enclosed,  
open  to 
a tmosphe re  

C 
Not enclosed,  
o p e n  t o  

a tmosphe re  

Enclosed space 

NA 

Enc losed - - en t i r e  
space 
Within  10 fi (3 m) 
enve lope  a r o u n d  
eqt f ipment  and  open 
channe l  I 
Enc losed - - en t i r e  
space 
Within  10 ft (3 m) 
enve lope  a r o u n d  
e q u i p m e n t  and  open 
channeP 

Enclosed space 

NA 

Division 2 
Unclassified 

Division 1 
Division 2 

Division 1 
Division 2 

Division 2, or  
unclassified if  ade- 
qua te  posit ive pres-  
sure  vent i la t ion from 
clean air  is p rov ided  
with effective safe- 
gua rds  agains t  venti- 
lation ta i lnre  

Unclassified 

NC, LC, or  LFS 

NC 
NC, LC, or  LFS 

NC 
NC, LC, or  LFS 

NC, LC, or LFS 

H, FE, and  
CGD if 
enclosed 

H, FE. and  
CGD if 
enclosed 

H, FE, and  
CGD if 
enclosed 

FE 

NR Inc inera to r  a rea  if 
separa ted  fi'om scum 
storage 

Unclassified NC, LC, or LFS FSS (if 
indoors) ,  H, 
and  FE 

NOTE 1: Area beyond envelope is unclassified. 
NOTE 2: See NFPA 54, NFPA 82, NFPA 8501, and NFPA 8502. 

A -- No ventilation, or ventilated at less than 12 air changes per hour 
B -- Continuously ventilated at 12 air changes per hour or in accordance 

with Chapter 7 
C -- Continuously ventilated at 6 air cbanges per hour or in accordance 

with Chapter 7 
CGD -- Combustible gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS I Fire alarm system 
FDS -- Fire detection system 
FE -- Portable fire extinguisher 

FSS -- Fire suppression system (automatic sprinkler, water spray, foam, 
gaseous, or dry chemical) 

H -- Hydrant protection in accordance with 5-2.4 
LC -- Limited-combustible material 
LFS -- Low flame spread material 
NA -- Not applicable 
NC -- Noncombustible material 
NEC -- In accordance with NFPA 70, National Electrical Code 
NNV -- Not normally ventilated 
NR -- No requirement 

Continued on next page 
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8 2 0 - 2 0  FIRE PR()TECTI()N IN WAS-IEWATER IREATMEN'I  AND C()I,I+ECTI()N FACI1.1 FIES 

T a b l e  4(a)  ( c o n t i n u e d )  

A 

Locat ion  and  
Funct ion  

I ,UD(;E  T H I C K -  
.N ER (CLARI FI ER) 
h idge  c o n c e n t r a -  
O11 a n d  l'eillOVa], 
ravity o r  dissolved 
ir f lotat ion.  

I+UI)(;E P L M P I N ( ;  
I A T I ( ) N  DRY 
o~ELI.S I)rv side o f  
s ludge  p u m p i n g  

Fire and  
E x p l o s i o n  

Hazard  

Possible g e n e r a -  
t ion o f  l l le lhane  
f rom slu(tge; car-  
rvover  o f  f l o a t i n g  
f lanlnlable  
l iquids  

Vent i la t ion  

at ion.  

Not enclosed,  
ope l l  t() 
at tn( isphere  

L U D f ; E  S+ IOIL-kG E 
/E-I WELl+S, PITS,  
ND H O L D I N G  
ANKS 
e t a in ing  o [  s ludge .  

I . U D ( ; E  BLENI)-  
xK; T A N K S  :XND 
O L I ) I N G  WEI.LS 
e t a in ing  o f  s ludge  
ith some  agi ta t ion .  

EWA-IERING 
U I L D I N ( ; S  C O N -  
:\IN 1NG C ENTRI -  
U(;ES, ( ;RAVITY 
E L T  T H I C K E N -  
RS, BEI]F  A N D  
A C U t r M  FIL- 
ERS, AND FIL- 
ER PRESSES 
~2nloval o f  wate r  
om s ludge  a n d  the  
) l /veyance  Ol 
a d g e  o r  s l udge  
ke. 

NOTE 1: Area be )ond  envelo 

B u i l d u p  o f  m e t h -  
a n e  g a s  OF []anl- 
mable  vapors  

Possible g e n e r a -  
t ion o f  m e t h a n e  
gas in explosive  
COllCelltratioilS; 
CalTvovel c)f 
f loa t ing  f l amma-  
ble l iquids  

Possible g e n e r a -  
t ion o f  m e t h a n e  
gas in explosive 
c o n c e n t r a l i o n s ;  
c a r r y o v e r  o f  
f loat ing f l amma-  
ble l iquids  

C 

A 

Not cn( ' losed,  
opel l  [ 0  
al n l o s p h e r e  

Not enc losed ,  
ope l l  to 
a / n n ) s p h e r e  

NA 

)e is unclassitied 

D 

Extent  o f  
Class i f ied 

Area  

E n c l o s e d - - e n t i r e  
space 
Enve lope  18 in. 
(0.46 m) above  
wa te r  Slll 'tace a n d  
10 fl (3 m) hori , ' (m- 
tally fl 'om wet ted  
wafls + 
Ent i re  d r y  well 
when  ph)"si~all) sep- 
a r a t e d  {'l'()lll a wet  
well o r  s e p a r a t e  
strt lCtUleS 

Ent i re  d r y  well 
v, hen  ph}sicall?, sep-  
a r a t e d  froll l  a wet  
well o r  s e p a r a t e  
s t ruc tu re s  
E n c l o s e d - - e n t i r e  

s p a c e  

E n v e l o p e  18; in. 
t0 .46 m) above  
wate r  sui-t;.tce a n d  
10 fl (3 m) ho r i zon-  
tally fi'orn wet ted  
wal'ls' 
Enclosed  - - e n t i r e  
space 

E F G 
Mater ia l  o f  

NEC-Area  Electr ica l  C o n s t r u c t i o n  for  Fire 
Class i f icat ion (All B u i l d i n g s  or  Protec t ion  
Class  I, G r o u p  D) Structures  M e a s u r e s  

l)ivision 1 NC 
l)ivision 2 NC, LC, o r  I,FS 

Division 2, o r  
uiwlassi l ied if ade -  
qua te  posit ive pres-  
stlre vent i la t ion Ii+om 
c lean a i r  is p r o v i d e d  
with ettective safe- 
guards aga ins t  vent i -  
lat ion ta i lure  

U nclassified 

l)ivision 1 

l)ivision 2 

I)ivision 1 

Division 2 

NC, LC, o r  I,FS 

NC 

NC,  LC, o r  LFS 

NC 

NC,  LC, o r  LFS 

NC,  LC, o r  I.FS 

H,  FE, a n d  
C(;I) if" 
enc losed  

11 a n d  FE 

C( ;D.  H,  a n d  
FE if tank 
enc losed  in 
Sll-UClure 

NR 

It ,  FE, a n d  
C G D  if  t ank  
enc losed  in 
s t ru ( tu l ' e  

NR Enve lope  18 in. 
0 . 4 6  m) above  
wate r  su r l ace  a n d  
1(1 fl (3 m) ho r i zon-  
tally f rom wet ted  
wal'ls' 

NR 

NOTE 2: See NFI'A 54, NFP.k 82, NFt'A 8501, and  NFPA ,~51)2. 

A --  No ventilation, or ventilated at less than 12 air dmnges  per hou r  
B -- Continuously ventilated at 12 air changes  pet" houl or in ac to rdance  

NA Unclassif ied FE, FDS, 
a n d  F.\S 

FSS - -  Fire suppression system (automatic sprinkler,  water s p r a ) ,  tbam, 
gaseous, or  dry  chemical) 

widl Chap te r  7 
C --  (2ontmuouslv ventilated at 6 air changes  per  houl- or ill accordance 

with Chap te r  7C(;D --  Combustible gas detection system 
D --  No ventilation, or ventilated at less Ihan 6 air cbanges  per hour  
gAS --  Fire a larm system 
FDS -- Fire detection system 
FE - -  Portable tire ext inguisher  

H --  f tyd ran t  protection m accordance with 5-2.4 
LC --  IJmited-combustible material  
LFS --  l,ow flame spread material  
NA --  Not applicable 
NC --  Noncmntmstil)le material 
NEC I In accordance witll NFPA 70, Natm,al Electru'al Code 
NNV --  Not normally ventilated 
NR --  No requirement  

('onh,ual oil next page 
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SOIADS TREATMENT PROCESSES 8 2 0 - 2 1  

T a b l e  4(a) ( c o n t i n u e d )  

A B C D E F G 
Material o f  

Fire and Extent o f  NEC.Area  Electrical  Construct ion  for Fire 
Locat ion and Exp los ion  Classif ied Classif ication (All Bui ld ings  or  Protect ion 

Function Hazard Venti lat ion Area Class I, Group  D) Structures Measures  

Firebox NR NA Unclassit ied NC, LC, or LFS 
explosion 

13 

14 

15 

16 

b 

C 

e 

INCINERATORS'- '  
AND I N C I N E R A T O R  
B U I L D I N G S  Convey- 
ing and  b u r n i n g  of  
s ludge cake. 
H ENF T R E A T M E N T  
UNITS,  LOW- OR 
HIGH-PRESSURE 
O X I D A T I O N  UNITS  
Closed oxida t ion  of  
s ludge.  
ANAEROBIC DIGES- 
TERS, BOTH FIXED 
ROOF AND FLOAT- 
IN( ;  ( ;OVER Genera-  
tion of  sh tdge  gas 
f rom d iges t ing  sludge.  

a ANAEROBIC 
-b-" DIGESTER CON- 

T R O L  B U I L D I N G  
__ Storage,  hand l ing ,  or 
c b u r n i n g  of  s ludge gas. 

None,  o ther  that) 
in h igh  pressure  
systems 

Leakage  of gas 
from cover, pip- 
ing, emergency  
rel ief  valves, and  
a p p u r t e n a n c e s  

Leaking  and  
igni t ion of  s ludge  
gas 

NR 

Not enclosed,  
open  to 
a tmosphe re  

NA 

Tank  inter ior .  Areas 
above and  a round  
the d iges ter  cover. 
Envelope  10 fl (3 m) 
above the highest  
point  of the cover,  
when the cover is at 
its m a x i m u m  eleva- 
tion, and  5 t i  (1.5 m) 
from any wall. 
Envelope  15 ft 
(4.6 m) above the 
Division 1 area  over  
the cover  and  5 ft 
(1.5 m) beyond the 
Division 1 area 
a r o u n d  the tank 
walls. 
For d iges te r  tanks 
enclosed in a btfild- 
ing: T a n k  inter ior .  
Ent i re  area inside 
bui lding.  
For d iges te r  tanks 
enclosed in a build- 
ing: T a n k  interior.  
Areas above and 
a r o u n d  the d iges te r  
c o v e r .  E n v e l o p e  
10 ft (3 m) above the 
h ighes t  point  of  the 
cover, when  the 
cover  is at its maxi-  
m u m  elevation,  and  
5 ft (1.5 m) from 
any wall of the 
d iges ter  tank. 
Remain ing  space in 
enclosed area 
Ent i re  bu i ld ing  
Enclosed areas that 
conta in  gas h a n d l i n g  
e q u i p m e n t  
Physically separa ted  
from above 

Unclassified 

Division 1 

Division 2 

Division 1 

Division 1 

Division 2 

Division 1 
Divisinn 2 

Unclassified 

NC, L(',  or  LFS 

NC 

NC 

NC 

NC, LC, or  LFS 

NC 
NC, LC, or LFS 

FSS (if 
indoors) ,  H, 
and  FE 

H and FE 

H and  FE 

CGD if 
enclosed 

CGD if 
enclosed 

CGD, H, 
and  FE 

NOTE 1: Area beyond envelope is unclassified. 
NOTE 2: See NFPA 54, NFPA 82, NFPA 8501, and NFPA 8502. 

A -- No ventilation, or ventilated at less thai) 12 air changes per hour 
B -- Continuously ventilated at 12 air changes per hour or in accordance 

with Chapter 7 
C -- Continuously ventilated at 6 air changes per hour  or in accordance 

with Chapter 7 
CGI) -- Combustible gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS -- Fire alarm system 
FDS -- Fire detection system 
FE -- Portable fire extinguisher 

FSS -- Fire suppression system (autmnatic sprinkler, water spray, foam, 
gaseous, or dry chemical) 

H -- Hydrant protection in accordance with 5-2.4 
LC -- Limited-combustible material 
LFS -- Low flame spread material 
NA -- Not applicable 
NC -- Noncombustible material 
NEC -- In accordance with NFPA 70, National Electrical Code 
NNV -- Not normally ventilated 
NR -- No requirement 

Continued on next page 
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8 2 0 - 2 2  FIRE PROTEt :Tl t )N IN WASTEWATER TREATMENT ANI) COLI .ECTION FACILITIES 

Table  4(at ( cont inued)  

A B C D E F G 

17 

18 

19 

20 

21 

'2'2 5L 

b 
a 

23 

Y 

Fire and 
Location and Explosion 

Function Hazard Ventilation 

a D I ( ; E S T E R  GAS S ludge  gas A 
--~- P R O C E S S I N G  igni t ion 

R O O M S  
~ -  ( ;as  compre s s ion ,  

h a n d l i n g ,  a n d  
process ing .  
A N A E R O B I C  (;as  s to rage  p~t )- 
D I G E S T E R  GAS ing  a n d  h a n d l i n g  
STOIL&G E S to r age  
o f  s ludge  gas.  
C H 1 X ) R I N E  OXI -  C h l o r i n e  is a 
D A T I O N  U N I T S  very s t r o n g  oxi- 
C h l o r i n e  reac t ion  d iz ing  a g e n t  
with s ludge .  

a U N D E R G R O U N D  
(PIPING)  T U N -  
NELS C O N T A I N -  

-iT IN(;  N A T U R A L  O R  
c S L U D G E  (;AS PIP- 

IN(;  T r a n s m i s s i o n  
o f  gas,  s ludge ,  water ,  
air, a n d  s team via 
p ip ing ,  a n d  also 
m i g h t  con ta in  p o w e r  

-7i" cable a n d  condu i t .  

U N DERGROUND 
(PI PIN(',) T U N -  
NELS N O T  C O N -  
T A I N I N G  NATU-  
RAl. O R  S L U D G E  

i t ;AS P I P I N G  
F r a n s m i s s i o n  o f  
s ludge ,  water ,  air ,  
a n d  s team p ip ing ,  
a n d  also m i g h t  con-  
tain p o w e r  cable a n d  

c o n d u i t .  
C O M  POSTI  N G  
PII,ES 
Aerobic  s ludge  
r educ t ion .  

IN-VESSFL COM-  
I '()STI NG Aerobic  
s ludge  r educ t i on .  

Ign i t ion  o f  na tu -  
ral  o r  s ludge  
gases 

NA 

Libera t ion  o f  
an lmonia  and 
toxic gas (corn- 
pos t i ng  mater ia l s  
can  sell-ignite} 
L ibe ra t ion  o f  
anl lnonia  and  
toxic gas  i con>  
pos t ing  mater ia l s  
can  self-ignite) 

Extent of  
Classified 

Area 

Ent i re  roon l  

NEC-Area Electrical 
Classification (All 
Class I, Group D) 

Division 1 

Material of  
Construction for 

Buildings or 
Structures 

NC 

Fire 
Protection 
Measures 

B Division 2 NC, LC, o r  LFS C( ;D,  H,  a n d  

B Wi th in  5 ft (1.5 m) Division 1 NC, I,C, o r  I,FS FE 
of  e q u i p m e n t  

NNV (See Nt"PA 54,) (5;ee NFPA 54.) NC, LC, o r  LFS H,  FE, a n d  
C( ;D 

NR NA Unclassif ied l !  a n d  FE 

With in  10 fi (3 m) o f  
valves a n d  
a p p u r t e n a n c e s .  

Ent i re  t tmn¢] 
Areas  wi thin  I0 fi 
(3 m) n f  valves, 
mete rs ,  gas check  
v a l v e s ,  c o n d e n s a t e  
t raps ,  a n d  o t h e r  pip-  

i n g  a p p u r t e n a n c e s  
A r e a s  b e y o n d  10 ft 
( 3  m) 

NA 

Enclosed  ,lrea 

I f  enc losed ,  the  inte- 
r io r  n f  the  reactor 
vessel plus a 10-ti 
(3-m) enve lope  
a r o u n d  tile reaclni" 
vessel 

D Division 1 

Division 2 
Division 2 

Unclassif ied 

Unclassif ied 

Division 2 

U nt lass i fled 

Division 2 

Unclassi t ied 

C 

NR 

As r e q u i r e d  by 
) r n c e s ~  

NR (These  uni t  
processes  use 
cor ros ive  chemi -  
cals tha t  r e q u i r e  
the  use o f  spe-  
cific lnater ia ls  o f  
constructinn.  
Special  cons ide r -  
a t ion  shall  be  
given to these  
mate r ia l s  o f  
constructinn,,) 

NC, LC, o r  LFS 

NC, LC, o r  LFS 

NC, I.C, (w LFS 

NC 

Areas  bev tmd  10 ti 
(3 m) 

C(;D, FDS, 
a n d  FE 

FDS a n d  FE 

lq a n d  FDS 

t t  a n d  FDS 

NOTE 1: Area beyond envelope is unclassified. 
NOTE 2: See NFPA 5,t, NFPA 82, NFPA 85()1. and NFI'A 8502. 

A --  No ventilation, or ventilated at less than 12 ;tit" changes pet" hour  
B - -  ( ]o t ) t inuous ]}  ventilated at 12 air changes  per hOIll Of' ill , t c c o r d a n c e  

with Chapte r  7 
(] -- Cor~tinuousl~, ventilated at 6 air changes  per h(nu" or in accordant.e 

with Chap te r  7 
( 'GI) - -  Combustible gas detection system 
D --  No ventilation, or ventilated at less than 6 ;lit" changes  per hour  
FAS --  Fire Mann system 
FDS -- Fire detection system 
FE --  Portable hre ext inguisher  

1995 Edition 

FSS --  Fire suppression svswm (automatic sprinkler,  wawr  sprav, hmm, 
gaseous, or dry  chemical) 

H --  Hydran t  protection ill accordance with 5-2.4 
LC -- Limited-combustible material 
LFS Low flame spread material 
NA --  Not applicable 
NC --  Noncombustible material 
NEC In a~tordance ~ith NFPA 7(1, Natmmd Electrual Code 
NNV -- Not normalb,' ventilated 
NR --  No requirement  

(;o,hnued on next page 



SOLIDS TREATMENT PROCESSES 820-23 

Table 4(a) (cont inued)  

A B C D E F G 

24 

Location and 
Function 

a O D O R  CONrI 'ROL 
SYSTEM AREAS 

-b- Areas physically sep- 
a ra ted  [Ix)In pro- 
cesses that house  
systems hand l ing  
f lammable  gases. 

-T 

Fire and 
Explosion 

Hazard 

Leakage  and  
ignition of  flam- 
mable  gases 

Ventilation 

P U M P I N G  OF NA NR 
DRAINAGE FROM 
D I G E S T E D  
S L U D G E  DEWA- 

25 T E R I N G  PRO- 
CESSES P u m p i n g  of  
centra te ,  filtrate, lea- 
chate,  d ry ing  beds, 
etc. 

NOTE 1: Area beyond envelope is unclassified. 
NOTE 2: See NFPA 54, NFPA 82, NFPA 8501, and NFPA 8502. 

A -- No ventilation, or ventilated at less than 12 air changes per hour 
B -- Continuously ventilated at 12 air changes per hour or in accordance 

with Chapter 7 
(" -- Continuously ventilated at 6 air changes per hour or in accordance 

with Chapter 7 
CGD -- Cnmhustible gas detection system 
D -- No ventilation, or ventilated at less than 6 air changes per hour 
FAS --  Fire alarm system 
FI)S -- Fire detection system 
FE -- Portable fire extinguisher 

Extent of  
Classified 

Area 

Entire  area  if 
enclosed 
Areas within 3 ft 
(1.5 m) of  leakage 
sources such as fans, 
damper s ,  fex ib le  
connections,  flanges, 
pressur ized 
unwelded  ductwork ,  
and  odor  control  
vessels 
Areas beyond 3 It 
(1.5 m) 

NA 

NEC-Area Electrical 
Classification (All 
Class I, Group D) 

Division 2 

Division 2 

Unclassified 

Unclassified 

Material of  
Construction for 

Buildings or 
Structures 

NC, I,C, or  LFS 

NC, I.C, or  LFS 

Fire 
Protection 
Measures 

CGD, FDS, 
and  FE 

FSS --  Fire suppression system (automatic sprinkler, water spray, fi)am. 
gaseous, or dry chemical) 

1t -- Hydrant  protection in accordance with 5-2.4 
LC -- Limited-combustible material 
I,FS -- Low flame spread material 
NA -- Not applicable 
NC -- Noncombustible material 
NEC --  In accordance with NFPA 70, Na/mnal Electrical Code 
NNV -- Not normally ventilated 
NR -- No requirement 

Table 4(b) Sol ids  Treatment  Processes  

A B C D E F G 
Material of  

Fire and Extent of  NEC-Area Electrical Construction for Fire 
Location and Explosion Classified Classification (All Buildings or Protection 

Function Hazard Ventilation Area Class I, Group D) Structures Measures 

SI .UI)GE-DRY1NG Potential fin" NR Fntire  r o o m  I Division 1:; NC Construct ion H, FAS, and  
1 PROCESSES~ ignition of  dust  in accordance  FSS See 

with NFPA 69 NFPA 61 and  
NFPA 69 

NOTE 1: Area beyond envelope is unclassified. 
NOTE 2: See NFPA 54, NFPA 82. NFPA 8501, and NFPA 8502. 
NOTE 3: If acceptable to the authority having,jurisdiction, it shall be permitted to determine the classification using the provisions in NI:PA 497B. 
FAS --  Fire alarm system 
FSS --  Fire suppression system (automatic sprinkler, water spray, foam, gaseous, or dry chemical) 
H -- Hydrant  protection in accordance with 5-2.4 
NC -- Noncombustible material 
NR -- No requirement  
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820-24 FIRE PROTECTION IN WASTEWATER TREATMENT AND COLLECTION FACILITIES 

Chapter 5 Fire and Explos ion  Prevent ion and 
Protect ion 

5-1" Scope. This chapter establishes minimum require- 
ments for overall protection against fire and explosion haz- 
ards in wastewater facilities and associated collection sys- 
tems. The conditions created by the existence of gases, 
liquids, and solids can be grouped into two categories: 
flammable/combustible and injurious to life. While this 
standard deals primarily with the flammability aspects of a 
particular substance, process, or area within a plant, addi- 
tional requirements to protect against other safety and 
health hazards are contained in NFPA 101 ®, LiJe Safety 
Code ®, and NFPA 70E, Standard for Electrical Safety Require- 
ments,for Emplovee Workplaces, and shall be considered part 
of  NFPA 820. 

5-2 Fire Protection Measures. 

5-2.1 General. 

5-2.1.1 Collection systems, liquid stream treatntent pro- 
cesses, and solids handling processes shall be provided with 
fire protection appropriate to the fire hazard as described 
in Tables 2 through 4(a) and (b). 

5-2.1.2 In addition to the fire protection specified in 
Chapter  6, buildings, structures, and process elements 
under  some conditions shall be provided with automatic 
extinguishing systems in accordance with Chapter 5. 

5-2.2 Automatic Sprinkler Systems. 

5-2.2.1 An automatic sprinkler system where required by 
this standard or by referenced publications shall contorm 
to NFPA 13, Standard for the Installation of Sprinkler ,Systems, 
and shall be approved by the authority having jurisdiction. 

Exception: In certain areas of the wastewater treatment plant, 
such as chemical storage, underground tunnels or structures, areas 
where electrical hazard is a principal concern, or where water 
damage would seriously impair the integrity of the treatment plant, 
other automatic extinguishing svstems shall be permitted. 

5-2.3 Other Automatic Extinguishing Systems. Where 
required or used in place of  automatic sprinkler systems, 
special hazard extinguishing systems and nonwater auto- 
matic extinguishing systems shall be designed, installed, 
and maintained in accordance with the following stan- 
dards, as applicable: 

(a) NFPA 11, Standard for Low-Expansion Foam; 
(b) NFPA 11A, Standard for Medium- and High-Expansion 

Foam Systems; 
(c) NFPA 11C, Standard for Mobile Foam Apparatus; 
(d) NFPA 12, Standard on Carbon Dioxide Extinguishing 

Systems; 
(e) NFPA 12A, Standard on Halon 1301 Fire Extinguishing 

System.s; 
(t') NFPA 15, Standard for Water Spra,; Fixed S~stems for 

Fire Protection; 
(g) NFPA 16, Standard on the Installation of Deluge Foam- 

Water Sprinkler and Foam-Water Spray Systems; 
(h) NFPA 17, Standard for Dry. Chemical Extinguishing Sys- 

tems; and 
(i) NFPA 2001, Standard on Clean Agent Fire Extinguishing 

Systems. 

5-2.4 Water Supplies, Standpipes, Hose Systems, and 
Hydrants. 

5-2.4.1 Water supplies shall be capable of  delivering the 
total demand of sprinklers, hose streams, and foam sys- 
tems. In areas where there is no public water supply or 
where the supply is inadequate, treatment plant effluent 
shall be permitted for fire protection use. Where connec- 
tions are made from public water supplies, it might be nec- 
essary to guard against possible contamination of  the pub- 
lic supply. The requirements of  the public health authority 
having jurisdiction shall be determined and followed. 

5-2.4.2 Water supplies and hydrants shall be installed in 
accordance with the following standards, as applicable: 

(a) NFPA 22, Standard for Water Tanks for Private Fire 
Protection; 

(b) NFPA 24, Standard for the Installation of Private Fire 
Service Mains and Their Appurtenances; and 

(c) NFPA 1231, Standard on Water Supplies for Suburban 
and Rural Fire Fighting. 

5-2.4.3 Standpipes and hose systems, where provided, shall 
be installed and inspected in accordance with NFPA 14, 
Standard for the Installation of Standpipe and Hose Syste~. 

5-2.4.4 Where fire pumps are used as a separate and sole 
source of  supply, the system shall provide sufficient capacity 
to meet fire water flow requirements and shall be equipped 
with a standby power supply. Pumps shall be automatic start- 
ing and manual shutdown. Pumps shall be installed in accor- 
dance with NFPA 20, Standard for the Installation of Centrifugal 
Fire Pumps. 

5-2.5 Portable Fire Extinguishers. Portable fire extin- 
guishers shall be installed, located, and maintained in accor- 
dance with NFPA 10, Standard for Portable Fire Extinguishers. 

Exception: In areas of the treatment plant not commonly occupied, 
such as basement and underground pipe galleries connecting build- 
ings, the requirement for the permanent installation of portable fire 
extinguishers might not be appropriate. In these cases, the provision 
of poltable fire extinguishers adequate for the hazards invoh,ed and 
acceptable to the authority; lu~ving jurisdiction during all times the 
areas are occupied shall meet the intent of this standard. 

5-3 Fire Detection and Alarm Systems. 

5-3.1 Fire detection and alarm systems of a type appro- 
priate to each treatment plant area shall be provided as 
identified in Tables 2, 3, and 4(a) and (b) or by referenced 
publications. 

5-3.2 Fire detection and alarm systems, where required, 
shall be installed and maintained in accordance with the 
NFPA 72, National Fire Alarm Code. 

5-4 Combustible Gas Detection. 

5-4.1" Combustible gas detectors shall be located in 
accordance with Tables 2, 3, and 4(a). 

5-4.2* The selection of combustible gas detector types and 
their placement shall be determined by a qualified person. 

5-4.3 Combustible gas detectors shall be listed. The  
installation of  combustible gas detectors shall be in accor- 
dance with their listing requirements and the manufactur- 
er's instructions. 
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5-4.4 Combustible gas detection equipment  located in 
hazardous (classified) locations, as defined in accordance 
with NFPA 70. National Electrical ('ode, shall be listed tor use 
in such atnmspheres. The detectors shall be set at 10 per- 
cent of the lower explosive limit in accordance with the 
manufacturer 's calibration instructions and shall be con- 
nected to alal'm signaling systems. 

Exception: Alarm limits shall be permitted to be set at a higher 
percentage o[ the explosive limit where experience indicates ambi- 
ent levels are too high and @urious alarms might be the result. 

5-5 Ventilation Monitoring and Signaling Systems. 

5-5.1 All continuous ventilation systems shall be fitted 
with flow detection devices connected to alarm signaling 
systems to indicate ventilation system fhilure. 

5-5.2 Local and remote alarms fin" both ventilation system 
failure and combustible gas detection shall be provkled lot all 
hazardous areas classified in accordance with the tollowing: 

(a) Article 500 of NFPA 70, National Electrical Code; 
(b) Any space pressurized in accordance with Chapters 

2, 3, and 4; or 
(c) Chapter 7 and NFPA 496, Standard/or Purged and 

Pressurized Enclosures for Electrical Equipment. 

5-5.3* The alarms required in 5-5.2 shall be displayed in 
accordance with Table 5-5.3. 

5-5.4 Signaling systems shall be in accordance with the 
requirements tbr supervised signaling systems as set forth 
in NFPA 72, National Fire Alarm Code. 

5-6 Laboratories. Fire protection tbr laboratories shall 
be in accordance with NFPA 45, Standard on Fire Protection 
]br Laboratories Using Chemicals. 

5-7 Special Fire Protection Measures. 

5-7.1 Fire Protection During Construction. Ffiv protection 
measures during construction at both new and existing waste- 
water facilities shall be provided in accordance with N FPA 241, 
Standard for Safegtu, rding Consh~ution, Alteration, and Demolition 
Operations, and NFPA 395, Stamlard for the Storage of Flammnble 
atut Comtn~tihle Liqui& at Fanm and Isolated Sites. 

5-7.2 Lightning Protection. Lightning protection shall 
be provided in accordance with NFPA 780, StandaMfi)r the 
Installation o/ Lightning Protection ,Svstems. 

Table 5-5.3 Ventilation System Alarm Devices for Areas 
Indicated in 5-5.2 

Alarm Devices 
Location/Supervision and Supervision 

1. Entrance(s) to such spaces I 

2. Within such spaces 
3. Local (within treatment plant 

or building) 
4. Remote (for distant supervision) 'e 

Visual and audihle alarln 
or equivalent 
Visual and audihle alarm 
Visttal and audihle alarm 

Visual and audihle alarm 

~Where locations are not constantly attended, the use of a nonaudible signal 
is permissible if a dual light system or equivalent is used. A dual light svs- 
tern shall include a "go"f'no go" or green light/red light type of warning 
system instead of the audible alarm. 
"In appropriate situations and where this is impractical, a tclepllonC dialer 
shall be considered to meet the intent of this portion of the table. 

5-7.3 Drainage. 

5-7.3.1 Provisions shall be made in all fire areas of the 
plant tor removal of all liquids directly to safe areas or tot 
containment in the fire area without tli~oding of equipment  
and without endanger ing  other areas. Caution shall be 
taken to avoid washing hazardous or toxic products of 
combustion into ttle drainage syslem. 

5-7.3.2 The provisions for drainage and any associated 
drainage facilities shall be sized to accommodate all three 
of the following simultaneoush': 

(a) The spill of the largest single container of any tlam- 
mahle or colnbustible liquids in the area, 

(b) The maximunl expected number  of fire hose lines 
[500 gal/min (31.5 L/sec) minimum] operating for a mini- 
mum of 10 rain. and 

(c) The maximum design discharge of fixed fire sup- 
pression systems operating for a minimum of 10 rain. 

Chapter 6 Materials o f  Construct ion 

6-1 General. 

6-1.1 This chapter provides mini lnunl  criteria for select- 
ing materials of construction tot buildings, structures, and 
process elements ti)r protection against fire and explosion 
in wastewater treatment plants and associated collection 
systems. In general, materials of construction and interior 
coatings and finishes shall provide a maximum degree of 
fire resistance with the min imum amount  of flame spread 
and smoke generation tor a particular application. 

6-1.2 Materials shall be selected that reduce or eliminate 
the etli~cts of fire and explosion by maintaining structural 
integrity, controlling flame spread and smoke generation, 
minimizing the release of toxic products of combustion, 
and mainta ining serviceability and operation of critical 
processes. The criteria tor selecting materials of construc- 
tion is not intended to provide sufficient protection of per- 
sonnel fiom the risk of exposure to an asphyxiating or 
toxic atmosphere generated dur ing a fire event. 

Exception." In general, criteria/or selecting materials of con- 
struction do not apply to nonprocess contents of the budding, 
structure, or as.~embly where sueh eontent,~ are not a part o[ the 
building, structure, or assembl~, including, but not limited to, 
equipment or equipment enclosare,~, grating, walkways, ladders, 
railings, weirs, proce,ss piping and appurtenances, process media, 
aeration devices, slide and .sluice gates, pump packing and seal 
material, electrical conduit, hardware, hneT:s for basins that are 
open to the atmosphere, or materials used in rehabilitation or Jbr 
lining existing sewer pipes. 

6-1.3 In areas where corrosive environments are present, 
including classified areas, special attention shall be given 
to mitigation of corrosion problems in the selection and 
use of materials tor nonstructural assemblies, including the 
use of corrosion-resistant metallic or nonmetallic grating, 
railings, steps and stairs, conduit, and electric equipment  
enclosures. 

6-1.4 Other local approving authorities and governing 
codes shall dictate more  s t r ingent  material  selection 
requirements, when appropriate. 
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6-2 Materials Selection. 

6-2.1 Materials shall be selected based on criteria for a 
part icular  application. Selection criteria shall include: 

Ca) Structural requirements,  
(b) Location and operat ing environment ,  
(c) Fire rating, 

(d) Flame spread value, 
(e) Smoke density generat ion factors, 
(f) Products of combustion, and 
(g) Corrosion resistance. 

6-2.2 For the purpose  of this document,  materials of con- 
struction are divided into tour basic categories: Ca) com- 
bustible, (b) noncombustible,  (c) limited-combustible, and 
(d) low flame spread.  

6-2.3 Materials of construction being considered for unit 
processes located in areas with an electrical classification of 
Class I, Division 1 or Division 2, and Class II shall be 
selected based on an overall evaluation including fire risk 
of the material attributes, the economic impacts of replac- 
ing the unit process, and the potential environmental  dan- 
gers caused by having the unit process out  of service tor an 
extended period of time due to fire or explosion. 

6-3 Applications. 

6-3.1" Sewers and Appurtenances.  Materials of  con- 
struction for sewers and appur tenances  such as mainte- 
nance holes, junct ion chambers,  and catch basins shall be 
based on the results of a written materials risk assessment. 

6-3.2 Pumping Facilities. Materials selected for wastewa- 
ter pumping  tacilities shall be in accordance with Table 2. 

Exception No. 1: When conditions or applications warrant the 
selection of combustible materials fin" pumping facilities, consider- 
ation to flame spread, smoke generation, corrosion resistance, 
products of combustion, and the impact that afire or explosion will 
have on the structural mtegrih', operabilit~ of the pumping facil- 
ity, and the economic and environmental consequences (![ having 
the pumping jhcility out oJ'se~,ice shall be included in the Jire risk 
evaluation. 

Exception No. 2: Small aboveground pumping Jacilities with a 
floor area ~ lOO fi  ~ (9.3 m ~-) or less and physically separated from 
the wet well and that do not present a fire hazard to other build- 
ings or structures shall be permitted to be constructed (~any appro- 
priate materials. 

6-3.3 Buildings and Structures. 

6-3.3.1 Genera l .  Bui ldings  and s t ructures ,  inc luding  
domes and covers, shall be constructed of materials in 
accordance with Tables 2, 3, and 4Ca) and (b). 

Exception No. I: IYhen conditions or applications warrant the 
selection ~?f combustible materials ]or buildings and structures. 
consideration to flame spread, smoke generation, corrosmn resis- 
tance, products of combustion, and the impact that a fire or explo- 
sion will have on the structural integrity, operability ~ the  /hcilit~', 
and the economic and environmental consequences of having the 
facilitv out ()/service shall be inchtded in the fire risk evaluation. 

Exception No. 2: Small aboveground buildings and structures, 
inchuting domes and eovet:~, with a floor or su@lce area of lOO fi 2 
(9.3 m'-) or less and pl(~'sieally separated ]}ore other building or 

structures a*td that do not present a fire hamrd to other buildings or 
structures shall be po~nitted to be constructed of any appropriate 
materials. 

Exception No. 3: Materials other than those requi~d t~y Tables 
2, 3, and 4Ca) and (b) shall be permitted in buildings or structures 
that are fully sprmklered in accordance with NFPA 13, Standard 
j~?~r the Installation of Sprinkler Systems. 

6-3.3.2 Critical Unit Processes. 

6-3.3.2.1 Buildings and structures, including domes and 
covers, containing unit processes that are considered criti- 
cal to maintaining the integrity of  the t reatment  plant  (e.g., 
headworks, main pumping  facility, pr imary clarifiers, etc.), 
and that if out of service for even a few hours could per- 
manent ly  or unacceptably damage  the env i ronment  or  
endange r  public health by allowing the release of  raw 
wastewater or sludge, shall be constructed of  materials 
meeting the definition of  noncombustible.  

Exception: Except as indicated t(v the Exceptions to 6-3.3.1. 

6-3.3.2.2 Where structural  assemblies and partit ions are 
required in these areas tor fire separat ion in accordance 
with the fire risk evaluation, they shall have a minimum 
3-hr fire rating. 

6-3.3.2.3 Nons t ruc tura l  assemblies such as venti lat ion 
ducts and piping shall be constructed of  noncombustible,  
limited-coinbustible, or low flame spread materials. 

6-3.3.3 Essential Unit Processes. 

6-3.3.3.1 Buildings or  structures, including domes and 
covers, containing unit processes that are considered essen- 
tial to maintain the integrity of the t rea tment  plant (e.g., 
secondary biological t reatment,  secondary clarifiers, disin- 
['ection facilities, etc.), and that if out of service lot  short  
periods of time would not permanent ly  or unacceptably 
damage the environment  or endanger  public health but 
would become critical if cont inued for several days, shall be 
constructed of materials meet ing the definition of  noncom- 
bustible, l imited-combustible, or low flame spread.  

Exception: Except as indicated by the Exceptions to 6-3.3.1. 

6-3.3.3.2 Where structural  assemblies and parti t ions are 
used in these areas for fire separation, they shall have a 
miuimum 2-hr fire rating. 

6-3.3.3.3* Nonstructural  assemblies such as ventilation 
ducts and piping shall be constructed of  noncombustible,  
limited-combustible, or low flame spread materials. 

6-3.3.4 Other Unit Processes. 

6-3.3.4.1 Buildings and structures containing unit pro- 
cesses, including most sludge processing operations,  that 
are not considered to be critical or essential to maintaining 
the integrity of the t reatment  plant, and where being out of 
service for long periods of time (a week or  more) would not 
permanent ly  or unacceptably damage the environment  or 
endanger  public health, shall be constructed of materials 
considered applicable by the authori ty  having jurisdiction. 

Exception: Except as indicated by the Exceptions to 6-3.3.1. 

6-3.3.4.2 Where structural assemblies and partit ions are 
used in these areas for fire separation, the)' shall have a 
minimum fire rating of 1 hr. 
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6-3.3.4.3 Nonst ruc tura l  assemblies such as ventilation 
ducts and piping shall be constructed of materials meeting 
the definition of  noncombustible,  l imited-combustible, or  
low flame spread.  

6-3.3.5 Combustible Gas Generation and Combustion 
Processes. Buildings and structures containing unit pro- 
cesses that generate,  process, or utilize combustible gases 
(e.g., anaerobic wastewater t reatment  processes, anaerobic 
digesters, compressors,  storage spheres, piping, waste gas 
burners ,  gas-fired equipment  including sludge incinera- 
tors, etc.) shall be constructed of materials meet ing the def- 
inition of noncombustible. 

Exception: Except as indicated by the Exceptions to 6-3.3.1. 

6-3.3.6 Air Supply and Exhaust. N o n c o m b u s t i b l e ,  
l imited-combustible, or  low flame spread materials shall be 
used for air supply and exhaust  systems. Systems supply- 
ing or exhausting air at a rate greater  than 2000 ft:'/min 
(56.6 m3/min) shall include listed smoke dampers ,  listed 
fire dampers ,  and smoke detection and shall cause the 
ventilation system to shut down upon detection of smoke. 
Separate smoke ventilation systems shall be used where 
applicable. 

Exception: Smoke venting shall be permitted to be integrated into 
normal ventilation systems using atttomatic or manually positioned 
dampers and motor speed control in accordance with NFPA 90A, 
Standard for the Installation of Air Conditioning and Ventilating 
Systems. (Also see NFPA 204M, Guide for Smoke and Heat Vent- 
ing. Smoke venting also can be accomplished through the use of 
portable smoke ejectors.) 

6-3.3.7 Miscellaneous Materials. Cel lular  or  tbamed  
plastic materials  shall only be used in accordance with 
NFPA 101, Life Safety Code. Roof covering shall be Class A 
in accordance with NFPA 256, Standard Methods of Fire Tests 
of Roof" Coverings. Metal roof  deck construct ion,  where 
used, shall be Class I or fire classified. 

Exception: Class H metal roof deck construction shall be permit- 
ted in buildings or structures that are fully sprinklered m accor- 
dance with Chapter 5. 

Chapter 7 Ventilation 

7-1 General. 

7-1.1 Scope. 

7-1.1.1 Minimum criteria for adequa te  ventilation for 
protect ion against fire and explosion of wastewater 
t rea tment  and pumping  facilities shall be in accord- 
an te  with Chapters  2, 3, and 4 tor the designated electri- 
cal classifications. 

7-1.1.2 Ventilation criteria m)t addressed by Chapters  2, 
3, and 4 shall meet the requirements  of  Table 7-3. 

7-1.1.3 An "NR" designation in column C of Tables 2, 3, 
and 4Ca) and (b) indicates that no ventilation requirements  
are established for the space and, therefore, Table 7-3 also 
has no requirements.  

7-1.2 Where  this s tandard  requires certain ventilation 
practices, they are in tended to minimize fire and explosion 

hazards; these ventilation standards might be insufficient 
to protect personnel  fi-om the toxic ettects of  exposure  to 
gases present. 

7-1.3 This chapter  is limited to ventilation of enclosed 
wastewater pumping  and process-related areas. It does not 
establish criteria applicable to spaces devoted to adminis- 
trative areas, laboratories, or other  ancillary spaces. 

7-1.4 This chapter  does not apply to at- or above-grade 
unroofi~d structures less than 2 ft (0.6 m) deep or 2 ft 
(0.6 m) to the normal  water line or to at- or  above-grade 
roofed structures where Ca) the roof is at least 10 ft (3 m) 
above sur rounding  finished grade,  and (b) the structure is 
open on at least three sides. 

7-1.5 Because of  the unpredictable nature of  materials 
and events that can be encountered  in the operat ion of 
wastewater systems, ventilation criteria established in this 
s tandard might not be adequate  for protection against all 
hazards that might be encountered.  

7-1.6 Hazardous classifications as established in Tables 2, 
3, and 4Ca) and (b) shall be permit ted to be reduced to a 
lower classification (including unclassified) with positive 
pressurization as provided under  Article 500 of NFPA 70, 
National Electrical Code. Positive pressurization shall be as 
described in NFPA 496, Standard for Pinged and Pressurized 
Enclosures for Electrical Equipment. 

7-2 Installation. 

7-2.1 Ventilation systems serving spaces governed bv this 
s tandard shall be designed in accordance with NFPA 90A, 
Standard for the Installation of Air Conditioning and Ventilating 
Systems, unless superseded by more restrictive provisions of 
tiffs s tandard.  

7-2.2 Ventilation systems serving hazardous areas classi- 
fied under  the provisions of Article 500 of  NFPA 70, 
National Electrical (;ode, shall incorporate fans fabricated 
in accordance with AMCA Type A or B spark-resistant 
construction. 

7-2.3 All mechanically ventilated spaces shall be served by 
both supply and exbaust  fans. 

Exception No. 1: Eor covered proces.~ facilities that are not rou- 
tinely entered by personnel and where mechanically ventilated, the 
space is permitted to be ventilated by exhaust fans only. In deter- 
mining the area classification, the induced supply (outside) air 
shall meet the ventilation rate specified in the applicable ch@ter. 

Exception No. 2: Above-grade spaces with floor areas of 1 O0 fi2 
(9.3 m e) or less meeting the requirements of Exception No. 2 to 
6-3.3.1 shall be permitted to be ventilated by a supply fan only. 

7-2.4 Ventilation systems serving unclassified areas adja- 
cent to classified areas shall maintain a difli~rential pressure 
relative to ambient  air pressure of 0.1 in. water cohmm 
(25 Pa) under  all operat ing conditions. 

7-2.5 Venti lat ion systems serving classified areas shall 
maintain a differential  pressure  relative to ambient  air  
pressure o f -0 .1  in. water cohunn (-25 Pa) under  all oper-  
ating conditions. 

7-2.6 Ventilation svstems for hazardous areas designed to 
operate intermittentiy or only when the space is occupied are 
not considered adequate fbr the purpose of downgrading the 
electrical classification of areas. (See Chapters 2, 3. and 4.) 
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7-2.7 ~adr shall be in t roduced  into and exhaus ted  f i o m  
such spaces in a m a n n e r  that  will e n c o u r a g e  scavenging of  
all por t ions  of  the spaces to aw)id short -c i rcui t ing and to 
p r o m o t e  the effective removal  o f  both heavier-  and l ighter-  
than-air  gases and vapors.  

7-2.8 Venti lat ion systems shall not  transfier air be tweeu 
unclassified in ter ior  spaces and classified in ter ior  spaces. 

7-2.9 Venti lat ion systems serving areas gove rned  by this 
s t andard  shall receive  power  front electrical e q u i p m e n t  
that receives power  f rom a p r imary  power  source and that 
also bas the means  to accept  power  f ium aherua te  power  
sources. M i n i m u m  requ i r emen t s  for the nteans to accept  
the a l ternate  source of  power  inc lude  connectors  that are  
des igned  to connec t  to devices such as standby genera tors ,  
por tab le  genera tors ,  un in te r rup t ib l e  power  supplies,  etc. 
Automat ic  or  manua l  switching to a p e r m a n e n t  a l ternate  
source of  power  is also acceptable.  Power  failure of  the pri- 
mary  source shall be a l a rmed  so tltat app rop r i a t e  emer -  
gency p rocedures  can be started. 

7-3 Vent i la t ion  Criteria.  

7-3.1 Venti lat ion rates are  based on air changes  per  h o u r  
and shall be calculated on the basis of  the m a x i m u m  aggre-  
gate  vo lume  (under  normal  opera t ing  condit ions)  of  the 
space to be venti lated.  Air  changes  pet" h o u r  shall be based 
upon  100 pe rcen t  outs ide  supply air, which shall be 

exhaus ted .  Venti lat ion rates shall confi)rm to those listed in 
Table  7-3 in o r d e r  to obtain the lowest area  electrical clas- 
sification possible in accordance  with NFPA 70, National 
Electrical Code. 

7-3.2 Dual vent i la t ion rates tbr Class I, Division 1 and 
Division 2 areas shall be pe rmi t t ed  u n d e r  the provis ions  of  
this documen t ,  p rov ided  (a) the low vent i la t ion rate  is not  
less than 50 percen t  of  that  specified in Tab le  7-3, (b) the 
low venti lat ion rate is in opera t ion  only if the supply air 
t e m p e r a t u r e  is 50°F (10°C) or  less, (c) the high venti lat ion 
rate is not  less than that  specified in "Fable 7-3, and (d) the 
high venti lat ion rate is in ope ra t ion  w h e n e v e r  the supply 
air t e m p e r a t u r e  is above 50°F (10°C). w h e n e v e r  the venti-  
lated space is occupied,  or  w h e n e v e r  act ivated by a p p r o v e d  
combust ib le  gas detectors  set to funct ion at 10 percent  of  
the lower  explosive limit. 

7-3.3* Recirculation of  up to 75 percent  of  the exhaust  air 
flow rate for unclassified areas shall be pernt i t ted provided 

(a) T h e  recirculated air and outs ide  air flow rate  total is 
not  less than 6 air changes  pe r  hour ,  

(b) Recirculat ion does not  occur  d u r i n g  occupancy,  and 

(c) Recirculation does not occur whenever  a combustible gas 
detector senses a lower explosive limit of  10 percent or  greater. 

7-3.4 Venti lat ion system designs shall cons ider  the ettiects 
of  cold weather  opera t ion  and  the probable  presence  o f  
corrosive agents. 

Table 7-3 Minimum Ventilation Rates 

Ventilation Rate, Air Changes per Hour, or Velocity as Noted 
Description Class I, Div. 1 Class I, Div. 2 Unclassified 

Wet wells, screen rooms, and < 12 fi/min (4 m/rain) -> 12 ft/min (4 m/min) 
other enclosed spaces with 
wastewater exposed to the 
room atmosphere. 
Below-grade spaces (such as 
dry wells, equipment rooms, 
tunnels, or galleries) 

(a) With equipment using or 
processing flammable gas; or 

< 12 fi/min (4 m/rain), nr 
< 74 ft/min (22.2 m/min) 
velocity in tnnnels or 
galleries 

-> 12 ti:/min (4 m/rain), or 
> 74 fl/min (22.2 m/lnin) 
velocity in tunnels or 
galleries 

(b) With gas piping; or < 6 fl/min (2 m/rain), or -> 6 fi/rnin (2 m/rain), or 
< 37 ti/min (11 m/rain) >- 37 fl/min (11 m/rain) 
velocity ill tunnels or velncity in tunnels or 
galleries galleries 

(c) Without gas piping. < 6 fL/min (2 m/mini for -> 6 ft/min (2 m/min) for 
dry wells dry wells 

NR fi)r tunnels and galleries 
Abnve-grade spaces (such as 
equipment rooms and 
galleries) 

(a) With equipment using or 
processing flammable gas; or 

< 12 fi/min (4 m/rain), or 
< 74 ti/min (22.2 m/rain) 
velocity tor galleries 

-->- 12 ti/min (4 nl/min), or 
-> 74 ft/min (22.2 m/min) 
velocity in galleries 

(b) With gas piping; or < 6 fi/min (2 m/min), > 6 fi/min, or > 37 ft/min 
< 37 [~/min (11 m/rain) (11 m/rain) velocity in 
velocity ill galleries galleries 

(c) Without gas piping. NR tor galleries 

NR = No requirement 
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Chapter 8 Administrative Controls 

8-1 General. This chapter establishes procedures and 
controls necessary for the execution of the fire prevention 
and fire protection activities and practices for wastewater 
interceptor systems, pumping stations, and treatment 
plants. 

8-2 Management Policy and Direction. 

8-2.1" Management shall establish a policy and institute a 
fire prevention and protection program at each fhcility. 

8-2.2 Combustible materials shall not be stored in areas 
used for the storage of toxic or reactive chemicals. 

8-3* Fire Risk Evaluation. A complete fire risk evalua- 
tion shall be performed during the initial design process. 

8-4 Fire Prevention Program. Each plant shall establish 
a fire prevention program. This program shall include all 
of the following: 

(a) Fire safety information for all employees and con- 
tractors. This information shall include, as a mininmm, 
familiarization with fire protection equipment and proce- 
dures, plant emergency alarms and procedures, and how 
to report a fire; 

(b) Documented plant inspections including provisions 
for handling remedial actions to correct conditions that 
increase fire hazards; 

(c) A description of the general housekeeping practices 
and the control of transient combustibles, including control 
of such materials stored in areas containing toxic or reac- 
tive chemicals; 

(d) Control of flammable and combustible liquids and 
gases in accordance with NFPA 30, Flammable and Combus- 
tible Liquids Code, and NFPA 54, National Fuel Gas Code; 

(e) Control of ignition sources to include smoking, 
grinding, welding, and cutting in accordance with NFPA 
51B, Standard for Fire Prevention in Use of Cutting and Weld- 
ing Processes; 

(f) Fire prevention surveillance in accordance with 
NFPA 601, Standard on Guard Service in Fire Loss Prevention; 
and 

(g)* Fire report, including an investigation and a state- 
ment on the corrective action to be taken. 

8-5 Water-Based Fire Protection Systems. 

8-5.1 These systems include fire sprinkler systems, stand- 
pipe and hose systems, water spray fixed systems, and 
foam-water sprinkler systems. Included are the water sup- 
plies that are part of these systems such as private fire ser- 
vice mains and appurtenances, fire pumps and water stor- 
age tanks, and valves controlling system flow. 

8-5.2 All water-based fire protection systems shall be 
installed in accordance with the manufacturer's specifica- 
tions and the NFPA standards referenced throughout this 
document, as summarized in Chapter 9. 

8-5.3 All water-based fire protection systems shall be 
inspected, tested, and maintained in accordance with 
NFPA 25, Standard for the Inspection, Testing, and Mainte- 
nance of Water-Based Fire Protection Systems. 

8-6 Other Fire Protection and Detection Systems. 

8-6.1 All other fire protection and detection systems shall 
be installed in accordance with the manufacturer's specifi- 
cations and the NFPA standards referenced throughout 
this document, as smnmarized in Chapter 9. 

8-6.2* All other fire protection and detection systems 
shall be periodically inspected, tested, and maintained in 
accordance with the NFPA standards refierenced through- 
out this document, as summarized in Chapter 9. 

8-6.3 Other  fire protect ion system equ ipment  not 
addressed by an NFPA standard as reierenced in Chapter 9 
(e.g., combustible gas detectors, radio communications equip- 
ment, and flame arrestors or flame checks) shall be inspected, 
tested, and maintained in accordance with the manufactur- 
er's specifications. 

8-7" Impairments. 

8-7.1 A written procedure in accordance with NFPA 25, 
Standard for the Inspection, Testing, and Maintenance of Water- 
Based Fire Protection Systems, shall be established to address 
impairments of all water-based fire protection systems. 

8-7.2 A written procedure shall be established to address 
impairments to other fire protection systems and plant sys- 
tems that have an impact on the level of fire hazard (dust 
collection systems, HVAC systems, etc.). These procedures 
shall include the following: 

(a) Identify equipment not available for service, 
(b) Identify personnel to be notified (plant fire brigade 

chie[, public fire department, etc.), and 
(c) Increase fire surveillance as needed. [See 8-4(g).] 

8-7.3 Following repairs, tests shall be conducted on all 
affected systems to ensure proper operation. 

8-7.4 FolLowing restoration, all parties previously notified of 
the impairment shall be notified of the completion of repairs. 

8-8 Fire Emergency Plan. A written fire emergency plan 
shall be developed. This plan shall include the following: 

(a) Response to fire alarms and fire system supervisory 
alarms, 

(b) Notification of personnel identified in the plan, 
(c) Evacuation of employees not directly involved in fire- 

fighting activities from the fire area, 
(d) Coordination with security forces or other desig- 

nated personnel to admit the public fire department and 
control traffic and personnel, 

(e) Fire extinguishment activities, and 
(f) In critical areas, operators '  activities during fire 

emergencies. Approved breathing apparatus shall be 
readily available in critical areas. 

8-9* Fire Brigades. 

8-9.1" If  a fire brigade is provided, its organization and 
training shall be identified in written procedures. 

8-9.2 Arrangements shall be made to permit rapid entry 
into the plant by the municipal fire department, police 
department, or other authorized personnel in the case of fire 
or other emergency. The Plant Emergency Organizations, 
where provided, shall be instructed and trained in accor- 
dance with NFPA 600, Standard on Industrial Fire Brigades. 
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8-10" Polychlorinated Biphenyls. If  po lych lor ina ted  
b iphenyls  (PCBs) are  conta ined  within the wastewater 
treatment plant, the owner and the local fire officials shall 
prepare a contingency plan to protect  the phmt and the 
collection system from possible contamination in the event 
that  the PCBs or  combust ion produc ts  are leaked or  
washed into the drains dur ing  a fire. 

8-11 Fire and Explosion Prevention. The principal con- 
trol procedures  used to minimize potential fire and explo- 
sion incidents at wastewater treat inent  plants shall include: 

Ca) Ventilation (see Chapter 7), 
(b) Education (see NFPA 1, Fire Preve~ttion (2ode), 
(c) Risk management and property conservation programs, 
(d) Procedures for permit t ing hot work, 

(e) Selection of  appropr ia te  materials of construction 
(see Chapter 6), and 

(|) Selection of  appropr ia te  equipment.  

8-11.1 Control of Hazardous Source. In-house training 
programs [Plant Emergency Organizations (PEO) and house- 
keeping or maintenance] that will provide inlbrmation to 
understand, identi~', prevent, and handle hazardous sources 
and situations related to potential fire, explosion, and toxicity 
problems shall be established lot  all personnel. Close liaison 
shall be implemented between the local fire depar tment  
( including o ther  au thor ized  emergency  personnel)  and 
wastewater treatment plant saiety personnel so that mutually 
approved emergency procedures (including t~amiliarity with 
the plant) can be established. 

8-11.2 Control of Ignition Sources. 

8-11.2.1 Personnel involved shall be made thin|liar with the 
conditions |or and sources of ignition of special hazards and 
shall be trained for the safe operation of processes. [See 8-4(e).] 

8-11.2.2 All personnel  shall be trained to repor t  faulty 
equipment ,  worn static bonding lines, improper ly  stored 
chemicals, and other  items needing correction. 

8-11.3 Hot Work Permits. Welding, cutting, and similar 
spark-producing operat ions shall not be permit ted until a 
written permit  authorizing such work has been issued. The  
permit  shall be issued by a person in authori ty following 
his or her  inspection of  the area to ensure that the p rope r  
precautions have been taken and will be tollowed until the 
job is completed.  (See NFPA 51B, Standard j?," Fire Preven- 
tion m Use c~f Cutting and Welding Processes.) 

Chapter 9 Referenced Publications 

9-1 The  lollowing documents  or  port ions thereof  are ref- 
erenced within this s tandard and shall be considered part  
of the requirements  of this document.  The  edition indi- 
cated for each reti~rence is the current  edition as of the 
date uf the NFPA issuance of this document.  

9-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 10, Standard Jbr Portable Fire Extinguishers, 1994 
edition. 

N FPA 11, Standard for Low-Expression Foam, 1994 edition. 

NFPA l lA, Standard for Medium- and High-Expansion 
Foam ,~vstems, 1994 edition. 

NFPA 11 C, Standard for Mobile Foam Apparatus, 1995 edition. 
NFPA 12, Standard on Carbon Dioxide Extinguishing ,~vs- 

terns, 1993 edition. 
NFPA 12A, Standard on Halon 1301 Fire Extinguishing 

Systems, 1992 edition. 

N FPA 13, Standard for the Installation of Sprinkler Systems, 
1994 edition. 

NFPA 14, Standard for the Installation of Standpipe and 
Hose Systems, 1993 edition. 

NFPA 15, Standard for 14'ater Spray Fixed ,~'~',~tem.~ Jbr Fire 
Protection, 1990 edition. 

NFPA 16, Sta~Mmd on the Installation of Deluge Foam-~?der 
Sprinkler a,d Foam-Water Spray System.s, 1995 edition. 

NFPA 17, Standard.for D~y Chemical Extinguishing System6, 
1994 edition. 

NFPA 20, Standard Jor the Installation ~( Ce~tr!fugal Fire 
Pump.~, 1993 edition. 

NFPA 22, Sta~Mard for Water Tanks Jor Private Fire Protec- 
tion, 1993 edition. 

NFPA 24, Standard Jot the Installation c¢ Private Fire Ser- 
vice Mains and Their Appurtena~tces, 1995 edition. 

NFPA 25, Standard for the Inspection, Testing, and Mainte- 
nance of tVater-Based Fire Protection Systems, 1995 edition. 

NFPA 30, Flammable and Combustible Liquids Code, 1993 
edition. 

NFPA 45, Standard on Fire Protection for l~bomtories Using 
Chemicals, 1991 edition. 

NFPA 51 B, Standard for Fire Prevention in Use of Cutting 
and Welding Processes. 1994 edition. 

NFPA 54, National Fuel Gas Code, 1992 edition. 
NFPA 70, National Electrical Code, 1996 edition. 
NFPA 70E, Standard Jbr Electrical SaJe~v Requirements for 

Employee Worh[)laces. 1995 edition. 
NFPA 72. National Fire Alarm Code, 1993 edition. 
NFPA 90A, Standard for the Installation of Air Conditioning 

and Ventilating ~vstems, 1993 edition. 
NFPA 101, Life Safety Code, 1994 edition. 
N FPA 241, Stm~dard for Sqfeguarding Construction, Alter- 

at|on, and Demolitio~ Operations, 1993 edition. 
NFPA 251, Standard Methods of Tests of Fire Endurance of 

Building Construction a*~d Materials, 1995 edition. 
NFPA 255, Standard Method of Test ~![ Su@zee Burning 

Characteristics oJ Building Materials, 1990 edition. 
NFPA 256, Standard Methods of Fire Tests ~/ Roof Cover- 

rags, 1993 edition. 
NFPA 395, Standard for the Storage of Flammable and Com- 

bashble Liquids at Farms and Isolated Sites, 1993 edition. 
NFPA 496, Standard Jbr Pu~ged at~d Pressurized Enclosures 

for Electrical Equipment, 1993 edition. 
NFPA 600, Standard on lndtLstrial Fire Brigades, 1992 edition. 
NFPA 601, Standard on Guard Set,,ice in Fire Loss Preve~ztion. 

1992 edition. 
NFPA 780, Standard for the Installation of Lightning Protec- 

tion ,~vstems, 1995 edition. 
NFPA 1231, Standard on Water Supplies Jm Suburban a~d 

Rural Fire Fighting, 1993 edition. 
NFPA 2001, Standard on Clean Age~d Fire Extinguishing 

,~)'stems, 1994 edition. 
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9-1.2 Other Publications. 

9-1.2.1 ASTM Publications. American Society for Test- 
ing and Materials,  1916 Race Street ,  Phi ladelphia  PA 
19103. 

ASTM E 136, Standard Test Method Jor Behavior of Materi- 
als in a Vertical Tube Furnace at 750 Degrees C, 1994. 

ASTM E 814, Standard Test Method for Fire Tests of 
Through-Penetration Fire Stops, 1988 (Rev. B-94). 

Appendix A Explanatory Material 

This Appendix is not a part ~ the requirements of thi.~ NFPA document 
but i~ included./or i~!formahonal pmpose.~ only. 

A-I - I . I . 1  Consult other  NFPA standards for additional 
requirements  relating to wastewater t reatment  and collec- 
tion facilities. 

A-l-3.1 In existing facilities, it is not always practical to 
strictly apply the provisions of this s tandard.  Physical limi- 
t a t ions  migh t  necess i ta te  d i s p r o p o r t i o n a t e  el ' tort  or  
expense with little increase in fire protection. In such cases, 
the authori ty having jurisdict ion should be satistied that 
reasonable tire protection is ensured.  

In existing facilities, it is intended that any condition 
that represents  a serious threat  to tire protection be miti- 
gated by application of appropr ia te  safeguards. It is not 
in tended to require  modification tot conditions that do not 
r e p r e s e n t  a significant th rea t  to fire pro tec t ion ,  even 
though such conditions are not literally in conformance 
with these fire protection requirements.  

A-1-3.3 For addit ional information see NFPA 497A, Rec- 
ommended Practice for Classification of Class I Hazardous (Clas- 
sifted) Locations Jbr Electrical Installations in Chemical Process 
Areas, and NFPA 497B, Recommended Praclice Jbr the Classifi- 
cation of Class II Hazardous (Clas.~ified) Locations for Electrical 
Installations in Chemical Proce,ss Areas. While some of this 
information is not applicable to wastewater t reatment  thcil- 
ities, both documents  provide usefld information. 

A- l -5  Approved.  The  National Fire Protection Associa- 
tion does not approve,  inspect, or certi~" any installations, 
procedures ,  equipment,  or materials; nor  does it approve  
or evaluate testing laboratories. In de termining  the accept- 
ability of installations, procedures ,  equipment ,  or materi- 
als, the authori ty having jurisdict ion may base acceptance 
on compliance with NFPA or other  appropr ia te  standards.  
In the absence of  such s tandards ,  said au thor i ty  may 
require  evidence of  p roper  installation, procedure ,  or use. 
The  authori ty having jurisdict ion may also rel;er to the list- 
ings or  labeling practices of an organization concerned 
with product  evaluations that is in a position to determine  
compliance with appropr ia t e  s tandards  for the current  
product ion of listed items. 

A - l - 5  Authority Having Jurisdiction. T h e  p h r a s e  
"authori ty having jurisdict ion" is used in NFPA documents  
in a broad manner ,  since jurisdictions and approval  agen- 
cies vary, as do their responsibilities. Where public safety is 
pr imary,  the authori ty having jurisdict ion may be a ti~d- 
eral, state, local, or  other  regional depar tment  or individ- 
ual such as a fire chief; fire marshal; chief of a fire preven- 
tion bureau,  labor depar tment ,  or health depar tment ;  

building official; electrical inspector; or others having stat- 
utory authori ty.  For insurance purposes ,  an insurance 
inspection depar tment ,  rating bureau,  or other  insurance 
company representat ive may be the authori ty having juris-  
diction. In many circumstances, the proper ty  owner or his 
o i  her  designated agent  assumes the role of  the authori ty 
having jurisdiction; at government  installations, the com- 
m a n d i n g  officer or  d e p a r t m e n t a l  otticial may be the 
authori ty having jurisdiction. 

A- l -5  Listed.  The  means for identifying listed equip- 
ment may vary fi)r each organization concerned with prod-  
uct evaluation, some of which do not recognize equipment  
as listed unless it is also labeled. The  authori ty having juris- 
diction should utilize the system employed by the listing 
organization to identify a listed product .  

A-2-1 Addi t iona l  in to rmat ion  on sources of  hazards ,  
sources of  ignition, and mitigation measures associated 
with collection and transmission of municipal wastewater is 
contained in Appendix  D. 

A-2-2 See Figures A-2-2(a) through (g), which provide 
examples for Table 2. 

A-3-1 Addi t iona l  informat ion  on sources of  igni t ion,  
sources of  hazards,  and mitigation measures associated 
with liquid s tream t rea tment  processes is contained in 
Appendix  D. 

A-3-2 See Figure A-3-2, which provides an example lor 
Table 3. 

A-4-1 Additional int~)rmation on sources of hazards, sources 
of ignition, and mitigation measnres associated with solids 
treatment processes is contained in Appendix D. 

A-4-2 See Figures A-4-2(a) through A-4-2(g), which pro- 
vide examples for Table 4Ca). 

A-f-1 Additional infi)rmation is contained in Appendix  D. 

A-5-4.1 For fiwther intormation,  ret;er to NFPA 328, Rec- 
ommended Practice/?, the Control of Flammable and Combustible 
Liquids and Cases m Manholes, Sewer.~, and Similar Under- 
ground Structures. 

A-5-4.2 Other  types of  detectors, such as heat and smoke 
detectors, have standards recommending  spacing usually 
based on a certain area per  detector. There  are no known 
recognized standards or guidelines ti)r the locating or spac- 
ing of combustible gas detectors. 

Whether  uatural  or mechanical, air movement is a very 
i m p o r t a n t  cons ide ra t ion  in instal l ing combust ib le  gas 
detectors.  This aspect should be carefully investigated, 
including the eli;cot of  doors, windows, vents, and other  
openings. It might be necessary to conduct a ventila- 
tion study that could involve a nontoxic smoke movement  
anah'sis. 

Dispersion characteristics can also affect detector place- 
ment. Vapors and gases will disperse inversely propor -  
tional to their  specific density in a quiescent environment .  
Vapors and gases with densities less than that of air will 
diltilse quickly at first until the vapor  or  gas becomes 
diluted. Heavier- than-air  vapors and gases will tend to set- 
tle at a low area and not diffuse into the a tmospbere  unless 
dispersed bv ventilation or temperatm'e  currents. Vapors 
with densities close to that of air will exhibit little mixing 
etti:ct and will be t ransported largely by air currents. 
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8 2 0 - 3 2  FIRE PROTECTION IN WASTEWATER TREATMENT AND C O L L E C T I O N  FACILITIES 

Grade 3 ft (0.9 m) radius from vent (Div. 2) 

Wet well or basin 
Ventilation NNV 

3 ft (0.9 m) radius 5 ft (1.5 m) radius 
from vent (Div. 1) from vent (Div. 2) 

Grade~ ~ 0 3 ~ t  =~13ft~ i 
" (0.  1 ) / ( 0 . 9 m )  j _  "---c 

~ / !  1.5 ft (0.5 

Wet well or basin 
Ventilation A or NNV 

3 ft (0.9 m) radius 
from vent (Div. 2) 

Wet well or basin 
Ventilation B 

Division 1 Division 2 Unclassified 

Figure  A-2-2(a) Wet well o r  bas in  serving a s torm sewer. I l lus t ra t ion  o f  
Table  2, row 4. 

3 ft (0.9 m) radius from vent (Div. 2) Grade 

%1 
/ 

Wet well or basin Wet well or basin 
Ventilation A Ventilation B 

Division 1 Division 2 Unclassified 

Figure  A-2-2(b) Wet well o r  bas in  serv ing  a res ident ia l  sewer. I l lus t ra t ion 
of  Table  2, row 11. 

5 It (1.5 m) radius 3 ft (0.9) radius 
from vent (Div. 2) from vent (Div. 1) 

L ~ . . ~ i t ~  (0.9 m) envelope 
opening 

Wet well or basin 
Ventilation A or NNV 

b 

3 ft (0.9 m) radius 
from vent (Div. 2) 

Wet well or basin 
Ventilation B 

Division 1 Division 2 Unclassified 

Figure  A-2-2(c) Wet well o r  bas in  serv ing  separa te  o r  combined  sani ta ry  
sewer. I l lus t ra t ion  of  Table  2, rows 16 a n d  34. 
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I Physically 
separated 

Above grade 
pump station or vault 

Ventilation NR 

Division 1 Division 2 Unclassified 

Grade 

Figure A-2-2(d) Above-grade equipment  housing or vault physical ly sep- 
arated from the wet well or basin. I l lustrat ion of Table 2, rows 18 and 30. 

Grade 

T 

H J _ E  

Dry well or vault 
Ventilation C 

,\I'f'~:XDIX ,,', 8 2 0 - 3 3  

Dry well or vault 
Ventilation C 

3 ft (0.9 m) radius from vent (Div.2) 

Dry well or vault 
Ventilation D 

3 ft (0.9 m) radius from vent (Div. 2) 

% 

Dry well or vault 
Ventilation D 

Division 1 Division 2 Unclassified 

Figure A-2-2(e) Below- or part ial ly below-grade equipment  housing or 
vault  physical ly separated from the wet well or basin. I l lustrat ion of Table 
2, rows 5, 12, 17, 31, and 36. 
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8 2 0 - 3 4  FIRE PR()TECTI()N IN W,\STEWATER TREATMENI'  AND C() I , I ,FCTION FACILITIES 

5 ft (1.5 m) radius 
from vent (Div. 2) 3 ft (0.9 m) radius 

L _ _ _ . ~  from vent (Div. 1) 

3 ft envelope ]l 
around 
opening 

Above grade 
pump station or vault 

Ventilation A 

3 ft (0.9 m) radius 
from vent (Div. 2) 

Above grade 
pump station or vault 

Ventilation B 

Figure A-2-2(~ 

I 
Division 1 Division 2 Unclassified 

Above-grade equipment  housing or vault not physical ly  separated from the wet well or basin. I l lustrat ion of Table 2, row 19. 

See note 

3 ft (0.9 m) radius from vent / ~ / ~ " ~  ~ " ~ ' ~  

I ~ I1 , 3ft(0.9m) raoius , f l  , 
~ " l t "  around equipment --~- 

Grade Grade Grade 

~ / /  Ventilation D ~ / /  Ventilation C 

" " ~ l P  " ~ t 

3 ft (0.9 m) radius 
around equipment 

j 
Outdoor location 

Note 1: 
3 ft (0.9 m )  radius from vent Location of envelope if gas source is Class I, Div. 1 
5 ft (1.5 m) radius from vent 

3 ft (0.9 m) radius from vent ~ Location of envelope if gas source is Class I, Div. 2 

Figure A-2-2(g) 

I 
Division 1 Division 2 Unclassified 

Odor control system location physical ly separated from wet well. I l lustrat ion of Table 2, row 20. 
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APPEYl~lX :X 8 2 0 - 3 5  

1,5 ft (0.5 m) 

"/ , /k\ l  I t::kX\/-" I I=~\v/ , \ \ \ \ x \ \ \ \ \ \ \ \  

~ - - / M i n i m  u m 
operating 
water 
level 

I-  -7 

10 ff (3.1 m) 

r//~.,,.,,/II ~ 1  / I l~\v-//, ~:: 
Grade 

Figure A-3-2 

Division 1 Division 2 Unclassified 

Primary sedimentation tank. Illustration of Table 3, row 6. 

Figure A-4-2(a) 

(1.5 m) (1.5 m) 

\ 

Y 
X \ ,,/ 

\ 
- /  

< 
< 
< 
< 
< 
< 

\ 

\ 
\ 

Ex 
< 

< 

,< 

I 

(1.5 m) (1.5 m) 

~me at 
t elevation 

~rade 

Division 1 Division 2 Unclassified 

Anaerobic digester with fixed or floating cover above grade not enclosed in a building. Illustration of Table 4(a), rows 15a and b. 
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8 2 0 - 5 6  FIRE PROTECTION IN WASTEWATER TREATMENT AND COLLECTION FACILITIES 

10 ft (3.1 m) 

5ff 5ff 
(1.5 m) (1.5 m) 

5ff 5ft 
(1.5 m) (1.5 m) 

5ft 5ff 
(1.5 m) envelope (1.5 m) envelope 

(Div. 2) from door (Div. 1 ) 

Figure A-4-2(b) 

Gas dome at 
highest elevaiton 

Division 1 Division 2 Unclassified 

Anaerobic digester  control bui ld ing containing sludge gas p ip ing  and with ventilation A. I l lustrat ion of Table 4(a), row I6a. 
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APPENDIX A 8 2 0 - 3 7  

Supply 
fan 

Grade~~// 

Figure A-4-2(c) 

Physically 
separated 

Sludge 
gas 
piping 

Inside entire 
building 

Control building 

Exhaust 
fan 

5ft 5ff 
(1.5 m) (1.5 m) 

X 
× 
× 
× 

X 
N 
N 

= u i ' ~  
c) 
c~ ~ t  

Anaerobic digester 

(1.5 m) (1.5 m) 

Gas dome 
at highest 
elevation 

Division 1 Division 2 Unclassified 

Anaerobic digester control building containing sludge gas piping and with ventilation C. Illustration of Table 4(a), row 16c. 
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8 2 0 - 3 8  FIRE PROTECTION IN WASTEWATER TREATMENT AND ('OIA~I~C'I'ION FACII.ITIES 

Gas processing 
equipment 

Physically - -  
separated 

5 ft (1.5 m) 
radiH~ tniv ~ --1 

Exhaust 
fans 

t 
10ft 

Supply 
fan 

% 
Grade 

5ff 5ft 
(1.5 m) (1.5 m) 

Anaerobic ;ligester 
digester ~ fan 
control rtside (1.5m) (1.5 m) 
building room ' . . . . .  ' Supply of classified 

(Ventilation C) (Ventilation B) fan area 

Gas dome 
at highest 
elevation 

Division 1 Division 2 Unclassified 

Figure A-4-2(d) Anaerobic digester control building containing sludge gas processing equipment physically separated and with ventilation B for the pro- 
cessing room, and ventilation C for the control building. Illustration of Table 4(a), rows 16c and 17b. 
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5 
(1 .E 

(I .5 
5 

(1.5 

10 ft (3.1 m) 

5ff 5ft 
(1.5 m) (1.5 m) 

Gas dome 
at highest 
elevation 

Gas 
processir 
equipme+ 

G r a d e 5 f t / ~ ~ S f f  

(1.5 m) (1.5 m) 
envelope envelope 

(Div. 2) from door 
(Div. 1 ) 

(1.5 m) (1.5 m) 

Division 1 Division 2 Unclassified 

Figure A-4-2(e) Anaerobic digester control building containing sludge gas processing equipment not physically separated and with ventilation A. Illustra- 
tion of Table 4(a), row 16. 

Grade~ / !  G rade~ / /  

Natural gas 
piping 

Valve 

Digester gas 
piping 

Drain 

m) radius(Div. 1) " 

Division 1 Division 2 Unclassified 

Figure A-4-2(f) Underground tunnel containing natural gas or sludge 
gas piping with ventilation D, Illustration of Table 4(a), rows 20a and 20b. 

radius 10 ft (3.2 m) (Div. 1) 
Natural gas 

"" piping 

Valve 

Digester gas 
piping 

i Drain 
10 ft (3.2 m) radius (Div. 1) 

Division 1 Division 2 Unclassified 

Figure A-4-2(g) Underground tunnel containing natural gas or sludge 
gas piping with ventilation C. Illustration of Table 4(a), rows 20c and 20d. 
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820-40 FIRE PR( )TECTION IN WASTEWATER T R E A T M E N I  AND COLLE(~TION F A C I L I T I E S  

There are various types of sensing devices. It is i m p o f  
tant to select the proper sensing device tor each application 
and for the environment in which it will be placed. Most 
organic and inorganic compounds can be safely monitored 
with a catalytic-combustion-type sensor. However, organic 
and metallic solvents containing lead, silicones, plasticizers, 
or halogens can poison the catalytic element. 

A-f-fi.3 In all cases, standard "Danger" signs identif}'ing 
the purpose of the lights and audible alarms and warning 
against entry when there is an alarm condition should be 
posted as near as practical to the warning devices. 

A-6-3.1 See Appendix C of this document and NFPA 328, 
Recommended Practice for the Control of Flammable and Combus- 
tible Liquids and Cases in Manholes, Sewers, and Similar Under- 
ground Structure.s. 

A-6-3.3.3.3 Plastic or fiberglass-reinforced plastic prod- 
ucts are often used as materials of construction in unit pro- 
cesses such as rotating bioh)gical contactors (RBC), bio- 
towers, trickling filters, inclined plate (tube) settlers, 
ventilation ducts, and other equipment that might be sub- 
ject to corrosion. Under  normal operat ing conditions, 
these plastic or fiberglass-reinforced plastic materials might 
be submerged; however, during maintenance or repair 
they can become exposed. During maintenance and repair 
operation, extreme care should be taken with open flame 
such as cut t ing torches,  as these exposed plastic or  
fiberglass-reintorced plastic materials might present a con- 
siderable fiael load if ignited. 

A-7-3.3 Ventilation rates and procedures established bv 
this standard might not be suffcient to protect personnel 
from exposure to toxic gases that might be present in 
enclosed spaces. 

A-8-2.1 Proper preventive maintenance of operating 
and fire protection equipment, as well as operator train- 
ing, are important aspects of  a viable fire prevention 
program. 

A-8-3 A fire risk evaluation should result in recom- 
mendations to integrate the fire prevention and fire 
protection required in this document into the plant- 
specific considerations regarding design, layout, and antic- 
ipated operat ing requirements.  The  evaluation should 
result in a list of recommended fire prevention features 
to be provided based on acceptable means for separation 
or control of common and special hazards, the control or 
elimination of ignition sources, and the suppression of  
fires. 

This evaluation should focus on materials of construc- 
tinn in ventilation systems and in processes that normally 
operate in a wet condition (examples: plastic media trick- 
ling filters, bin-towers, and rotating biological contactors). 
These systems and process units can represent a consider- 
able fuel load if ignition occurs during operation. Mainte- 
nance, fire spread, and smoke production should be con- 
sidered in the selection of  materials. 

Consideration should also be given to locating process 
areas (examples: screen room, areas containing gas man- 
agement  equipment ,  etc.) that represent  a significant 
explosion hazard remote from other  process areas to 
reduce the risk of consequent damage should an explosion 
o c c u r .  

A-8-4(g) (See Sample Fire Report.) 

A-8-6.2 Maintenance. Once a detection system is installed, 
a preventive maintenance program is essential. A detection 
system is only as good as the care and maintenance it 
receives. This is especially true in harsh environments. When 
installing instrunmnts, ease of calibration and maintenance 
should be considered. Periodic calibration, checks, and 
adjustments are necessary fbr detection to remain accurate. If  
instruments are inaccessible, it is more likely that mainte- 
nance procedures will not be followed. Detectors should be 
located so as not to be exposed to physical damage from nor- 
real activities in the area. 

Consideration should be given to the scope and limita- 
tions of  the listing fi)r combustible gas detectors. For exam- 
ple, Underwriters Laboratories Inc., in its Hazardous Loca- 
tion Equipment Directory, offers  some  g u i d a n c e  in 
maintaining and using combustible gas detectors. The fol- 
lowing is extracted from that directory's product  category 
guide for listed gas detectors (JTPX): 

Gas or vapor detectors should be calibrated and 
inspected by the operator  in compliance with the 
manufacturer 's  instructions, as performance of  the 
instruments will depend on proper  maintenance. The 
instruments should be calibrated with known gas- or 
vapor-air mixtures at intervals and particularly after 
replaceable sensors incorporated in the detecting unit 
are replaced. Certain gases or vapors can adversely 
affect (poison) the sensors and limit the use of  the 
instruments. Sampling atmospheres containing gases 
or vapors for which they have not been previously 
calibrated should, therefore, be avoided. 

A-8-7 Impairments to fire protection systems should be 
as short in duration as practical. I f  the impairment  is 
planned, all necessary parts and manpower  should be 
assembled prior to removing the protection system from 
service. When an impairment is not planned, the repair 
work should be expedited until the repairs are completed. 

A-8-9 Fire Brigades. The size of  the plant and its staff, 
the complexity of fire-fighting problems, and the availabil- 
ity of  a public fire depar tment  should determine the 
requirements for a fire brigade. The organization of  a fire 
brigade is encouraged for wastewater treatment facilities 
located in remote areas. 

If  a fire brigade is provided, its organization and train- 
ing should be identified in written procedures. Recommen- 
dations contained in NFPA 600, Standard on Industrial Fire 
Brigades, and OSHA 29 CFR, 1910.156, should be con- 
sulted for additional information. 

The following items discuss special fire-fighting conditions 
unique to wastewater facilities. This information might be 
useful in fire brigade training and fire preplanning. 

(a) Cable tray fires should be handled like any fire 
involving energized electrical equipment. It might not be 
practical or desirable to de-energize the cables involved in 
the fire. Water is the most effective extinguishing agent for 
cable insulation fres, but it should be applied with an elec- 
trically safe nozzle. Some cable insulations [polyvinyl chlo- 
ride (PVC), neoprene, or Hypalon TM] can produce dense 
smoke in a very short time. In addition, PVC liberates 
hydrogen chloride (HCt) gas. Self-contained breathing 
apparatus should be used by personnel  at tempting to 
extinguish cable tray fires. 
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APPENDIX A 820-41 

Name of  company: 

Sample Fire Report 

[)ate of fire: 

Under construction: 

Time of fire: Operating facility: 

Plant or location where fire occurred: 

Description of facility, fire area, or equipment (include nameplate rating) involved: 

Cause of fire, such as probable ignition source, initial contributing fuel, equipment tailure causing ignition, etc.: 

Description of fire and events and conditions preceding, during, and after the fire: 

Types and approximate quantities of portable extinguishing equipment used: 

Was fire extinguished with portable equipment only? 

Employee fire brigade at this location? 

For interior structural fires? 

Was fixed fire extinguishing equipment installed? 

Type of fixed extinguishing system: 

Automatic operation: , manually actuated: 

Specific type of  detection devices: 

Did fixed extinguishing system control fire? , extinguish fire 

Did detection devices and extinguishing system function properly? 

If not, why not? 

Public fire department called? 

Qualified tot incipient fires? 

or both: 

_ _ ,  both control and extinguish fire? 

Estimated direct damage due to fire: $ 

Estimated additional (consequential) loss: $ 

or between $ and $ 

Nature of additional loss: 

Estimated time to complete repairs/replacenmnt of damaged equipnmnt/structure: 

Number of  persons injured: Number of  fatalities: 

What corrective or preventive snggestions would you offer to other utilities who might have similar equipment, structures, 

or extinguishing systems? 

Submitted by: Title: 
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(b) Some s ludge  d ry ing  and  compos t ing  processes  
(especially solvent extraction drying,  sludge drying kilns, 
and in-vessel composting systems) might produce a prod-  
uct that might be subject to spontaneous combustion. Gen- 
erally, water will be the most effiective fire-figbting agent in 
these areas. However, fires might be deep-seated in stock- 
piled products ,  which might have to be dispersed with 
ti 'ont-end h)aders or  similar equipment  to flflly extinguish 
smolder ing and burning material. 

(c) Some cblorinated hydrocarbon products  commonly 
used as tbam suppressants or tlocculation agents in waste- 
water  t r ea tment  might  cause spon taneous  combust ion 
when in contact with powdered disinfectants. These chem- 
icals should be stored separately, and care should be exer- 
cised in their use. 

(d) Plastic or fiberglass-reintorced plastic materials used 
in process units or  ventilation svstems might represent  a 
considerable tuel load if ignited dur ing  operat ion or main- 
tenance and might necessitate special response techniques. 

A-8-9.1 NFPA 600, Standard on Industrial Fire Brtgade~, 
and OSHA 29 CFR 1910.156 should be consuhed. 

A-8-10 Federal regulations (40 CFR, 761.30) specify that 
the local fire department  should be notified of the location of  
all PCB-filled transformers and other electrical equil)ment. 

Append ix  B Wastewater Treatment Processes  

This Appendix ~.~ not a part o[ the requirements qf thls NFI'A document 
but is im'hMed fbr in/ormational pu~pose.~ only. 

B-1 General. 

B-I . I  Wastewater .  Wastewater is principally the spent  
water supply of the community.  It is used to flush and 
t ranspor t  human wastes and the liquid wastes of con> 
merce, industry, and institutions. Ground water, surface 
water, and storm water might also be present.  The  prinmry 
purposes of  wastewater t reatment  are to protect the health 
and well-being of  the community and the quality of the 
receiving waterway. The  extent or completeness of  waste- 
water t reatment  to accomplish these purposes is governed 
by. legislation and regulations and will vary fiom jurisdic- 
tion to jurisdiction. 

B-1.2 Elements of  Wastewater  Treatment. The principal 
elenlents of wastewater t reatnlent  are: 

(a) Preliminary treatment,  
(b) Primary treatment,  
(c) Secondary treatment,  
(d) Tert iary treatment,  
(e) Disinfiection, and 
(t) Sludge treatment.  

A typical schenmtic flow arrd process d iagram for a 
wastewater t reatment  plant  is sbown in Figure B-1. 

B-2 Preliminary Treatment, l ' rel iminary treatment  com- 
prises the comtitioning of  wastewater as it enters the waste- 
water t r ea tment  plant.  Pre l iminary t rea tment  removes 
materials that might  be harmful  to or  might adversely 
altect the operat ion of  the t reatment plant. Such material 
might include hnnber,  cardboard,  rags, stones, sand, plas- 
tic, grease, and scum. Methods and equipment  used to 

remove these materials include bar racks, bar  screens, and 
gravity or aerated grit chambers.  

B-3 Primary Treatment. Primary t reatment  is first-stage 
sedimentation,  in which settleable, suspended,  and floating 
material is removed from the wastewater following prel im- 
inary treatment.  Well-operated pr imary t rea tment  facilities 
can remove as much as 60 percent  of the influent sus- 
pended  solids and 30 percent  of the influent biochemical 
oxygen demand.  However, pr imary  t reatment  does not 
remove colloidal or dissolved solids. 

B-4 Secondary Treatment, Secondary treatment is 
in tended to reduce the concentrations of the remaining 
suspended solids and the dissolved and colloidal organic 
mat ter  in the wastewater. Such material is not removed to 
any significant degree in pr imary treatment.  A wastewater 
t reatment  plant  having secondary t reatment  following pri- 
mary t reatment  commonly can achieve removal of  a total of  
90 percent  of the influent suspended solids and biochemi- 
cal oxygen d e m a n d  of  the raw wastewater.  Secondary  
t reatment  processes can be ei ther biological or physical- 
chemical. 

B-4.1 Biological Treatment. Most municipal secondary 
t reatment  processes are biological. These processes can be 
classified as fixed fihn or suspended growth. In each pro- 
cess, a mixed populat ion of  microorganisms is established 
ira the presence of oxygen. These microorganisms metabo- 
lize the dissolved organic matter  in the wastewater and 
fi)rm a biological mass. The  effluent from fixed film or  sus- 
pended  growth processes contains suspensions of biological 
solids. These solids are removed from the treated wastewa- 
te l  in a secondary sedimentation tank. 

B-4.2 Physical-Chemical Treatment. Physical-chemical 
t rea tment  includes one or  more  physical-chemical  unit 
processes to treat pr imary effluent. Such processes might 
include chemical coagulation, precipitat ion,  and filtration 
to remove suspended matter  and activated carbon adsorp-  
tion to remove soluble organics. 

B-5 Tertiary Treatment. Tert iary  t rea tment  is used as 
necessary to reduce the concentrat ion of  inorganic and 
organic constituents below the concentrations achievable 
t h rough  secondary  t rea tment .  Te r t i a ry  t r ea tmen t  also 
includes the removal of ni trogen and phosphm'us by 
addit ional process unit operations.  Ter t iary  treat- 
ment processes can be physical, chemical, biological, or 
a combination. 

B-6 Dis infec t ion .  Disinfection is necessary to destroy 
pathogenic bacteria, viruses, and amoebic cysts commonly 
tound in wastewater. Disinfection processes can be chemi- 
cal (ozonation or chlorination) or  physical (uhraviolet irra- 
diation). Chemical disinfection using chlorine and, infre- 
quen t ly ,  ()zone a re  the  most  widely  used  means  o f  
wastewater disintection. 

B-7 Sludge Treatment. 

B-7.1 Sludge Stabilization. Sludge is the settled solids 
accumulated and subsequently separated from the liquid 
dur ing  various wastewater t r ea tment  processes. Sludge 
handl ing and disposal is the most difficult, important ,  and 
costly part  of the wastewater t rea tment  process. Sludge 
t reatment  typically comprises stabilization followed by de- 
watering pr ior  to disposal. Sludge can be stabilized under  
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either anaerobic or aerobic conditions. Anaerobic sludge 
digestion takes place in the absence of  free oxygen. The 
solid end product  of  anaerobic digestion is relatively non- 
putrescible and inoffensive. The off'gas produced in anaer- 
obic sludge digestion contains about 65 percent  methane 
and can be collected and burned  as a fuel. 

B-7.2 Sludge Dewatering. Both anaerobic and aerobic 
digestion results in a reduction in the total volume and 
weight of  the excess organic matter.  It is often desirable, 
before final disposal, to reduce further  the volume and 
weight of  sludge and to change it from a liquid that is more 
than 95 percent  water to a semisolid form. Dewatering can 
be accomplished by using drying beds, vacuum filters, cen- 
trifuges, filter presses, or mechanical gravity units. The  
dewater ing operat ion often is enhanced by chemically con- 
di t ioning the sludge before dewatering. The  condit ioning 
can include a thickening step that could be gravity or air 
flotation. Thermal  condit ioning can also be used to pre- 
pare  sludge for dewatering. 

B-7.3 Sludge Cake Disposal.  After sludge has been de- 
watered, it is identified as sludge cake. This material is dis- 
posed of  by several different methods. It can be incinerated 
to reduce the volume to ash (approximately 10 percent  of  

the original cake). The  heat of  this combustion can be uti- 
lized to produce  steam [or process and building heat. The  
cake can be composted to produce a soil condit ioner.  Cake 
can be spread directly on land for agricultural  use, or  it can 
be landfilled as a waste material. 

Appendix C Selection of Collection System 
Materials 

This Appendix is not a part of the requirements of this NFPA document 
but is included ]br inJbrmational proposes only. 

C-1 Genera l .  Wastewater  collection systems might  or  
might not be vulnerable to the introduction of f lammable 
liquids into the wastewater. These liquids, if l ighter than 
water, will float and collect on the surt~ace. The  presence of 
these materials can present  a threat  to the integrity of  the 
collection system should ignition occur. 

C-2 Materials of Construction. 

C-2.1 Some materials commonly used in sewer construc- 
tion are vulnerable to attack from environmental condi- 
tions commonly found in collection systems, but might 
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provide resistance to damage from fire. (hher  materials 
might be vulnerable to structural damage fiom fire but 
provide protection against long-term structural failure 
fi-om corrosion. 

C-2.2 For additional information on corrosion control, 
re |er to National Association of Corrosion Engineers Rec- 
ommended  Practices RPO1 series and the appropria te  
Water Environment  Federation publications. 

C-3 Materials Risk Assessment. 

C-3.1 The materials risk assessment should include an eval- 
uation of all factors that could potentially affect the safety and 
hmg-term fimctioning of the collection system. Factors to be 
considered should include both of the fi)ilowing: 

(a) The potential that flammable liquids can enter the 
system fiom identifiable sources. As an example, a system 
serving a combined system or a system serving commercial 
and industrial dischargers might be more vulnerable to 
exposure to floating flammable materials than separate sys- 
tems serving residential communities. 

(b) The potential for development of conditions that 
might promote corrosive attack to materials vulnerable to 
these agents. Experience with existing conditions within 
the community and with existing systems with similar char- 
acteristics should be taken into full account. 

C-3.2 The materials risk assessment should consider the 
long-term threat that these agents present to the commu- 
nit}' and to the system's ability to serve the community 
before a final selection is made. It is recommended that the 
materials risk assessment be presented to local authorities 
for review and comment  before final selection of materials 
of construction is completed. 

C-4 Examples. 

C-4.1 Storm sewers serving locations such as residential 
areas and areas where significant quantities of flammable 
or combustible materials are not expected to enter the 
sewer system, sewers, and appur tenant  structures could he 
constructed of any appropriate material. 

C-4.2 Storm sewers serving locations such as commercial 
and industrial areas or areas where there is a possibility 
that significant quantities of flammable or combustible 
materials could enter the sewer system through illicit dis- 
charges, curb inlets, leaking underground  storage tanks, 
or broken pipes, sewers, and associated structures might be 
exposed to considerable risk of fire. Materials meeting the 
definitions of noncombustible, linfited-combustible, or low 
flame spread might be appropriate. 

C-4.3 Where conditions or applications warrant selection 
of other materials for storm sewer piping and appur tenant  
s t ruc tures ,  consideration to flame spread, smoke genera- 
tion, and the impact that fire or explosion will have on the 
structural integrity and operability of the sewer system and 
the economic and environmental  consequences of having 
the sewer system out of service should be included in the 
materials risk assessment. 

C-4.4 Separate sanitary sewers serving locations such as 
residential areas and areas where significant quantities of 
flammable or combustible materials are not expected to 
enter the sewer system, sewers, and appur tenant  structures 
can be constructed of any appropriate material. 

C-4.5 Separate sanitary sewers serving locations such as 
commercial and industrial areas or areas where there is 
some possibility that significant quantities of flammable or 
combustible materials could enter the sewer system from 
illicit discharges, leaking underg round  storage tanks, or 
broken pipes, sewers, and appur tenant  structures might be 
exposed to some risk of fire. Materials meeting the defini- 
tions of mmcombustible, limited combustible, or low flame 
spread might be appropriate. 

C-4.6 Where applications warran t  selection of other  
materials for separate sanitary sewer piping and appurte- 
nant  structures, consideration to flame spread, smoke gen- 
eration, and the impact that a fire or explosion will have on 
the structural integrity and operability of the sewer system 
and the economic and environmental  consequences of hav- 
ing the sewer system out of service should be included in 
the materials risk assessment. 

C-4.7 Where combined sewers are designed to collect both 
wastewater and storm water or where there is a possibility 
that significant quantities of flammable or combustible inate- 
rials could enter the sewer system by means of curb inlets, 
illicit discharges, leaking underground storage tanks, or bro- 
ken pipes, all sewers and other appurtenant  structures can be 
exposed to considerable risk of fire. Materials meeting the 
definitions of noncombustible, limited combustible, or low 
flame spread might be appropriate. 

C-4.8 Where conditions or applications warrant selection 
of other materials for combined sewer piping and appurte- 
nant  structures, consideration to flame spread, smoke gen- 
eration, and the impact that a fire or explosion will have on 
the structural integrity and operability of the sewer system 
and the economic and environmental  consequences of hav- 
ing the sewer system out of service should be included in 
the materials risk assessment. 

A p p e n d i x  D C h e m i c a l  and  Fuel  F i r e / E x p l o s i o n  
Hazards  

This Appe~Mix i.~ not a part o[ the requirements o[ this NFPA document 
hut i,s included Jbr mJbrmational purposes only. 

D-1 General Information. 

D-I.1 This appendix provides guidelines fi)r protection 
against fire and explosion in the chemical and fuel storage 
and handling f~acilities. This appendix does not include gas 
utilization equipment,  vehicle maintenance areas, or labo- 
ratories. Table D-1 summarizes the various hazards associ- 
ated with chemical and fuel storage and handling facilities. 

D-1.2 This appendix also contains additional information 
on specific areas or unit  operations associated with storage 
and handling of chemicals and fuels commonly used in 
municipal wastewater treatment plants. 

D-2 Sources of  Hazards. (See Table D-2.) 

D-2.1 Fuel Gases. Fuel gases include natural gas, manu- 
factured gas, sewer gas, liquefied petroleum gas--air  mix- 
tures, liquefied petroleum gas in the vapor phase, mixtures 
of these gases, and floating flammable liquids. Some of 
these gases have specific gravities lower than that of air so 
that, when released, the}' will rapidly rise and diffuse above 
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Table D-1 Chemical and Fuel Fire/Explosion Hazards 

A B C D E F G 
Material of 

NEC-Area Electrical Construction for 
Materials and Fire and Extent of Classification (All Buildings or Fire Protection 

Function Explosion Hazard Ventilation Classified Area Class I, Group D) Structures Measures 
ALCOHOL Used in Flammable vapors See NFPA 30. 
some teritary 
treatment. 

NR NR NR CHLORINE (Gas) 
Chlorination of 
water. 

LP-GAS 

OXYGEN GENERA- 
TION AND 
STORAGE 
OZONE 
GENERATION 
ACTIVATED CAR- 
BON (Powdered or 
pulverized) 

Aids combustion; 
oxidizer, toxic 

Refer to Chlorine 
Institute. 

NR (This equip- 
ment handles a 
corrosive chemical 
that necessitates 
the use of specific 
materials of con- 
struction. Special 
consideration 
should be given to 
these materials of 
construction.) 

OXYGEN (Used in Aids combustion; See NFPA 50 and NFPA 53. NR NR 
aeration basins; see oxidizer 
Chapter 3) 
DIESEL FUEL, Various See NFPA 30 and NFPA 513. NR Indoor FSS and 
GASOLINE, AND FE; Outdoor FE 
MOTOR OILS Fuels 
for equipment. 

Flammable gas NR (stored See NFPA 58. NR FE 
outdoors) 

Aids combustion; 
oxidizer, oxygen- 
enriched areas 

NR 

Aids combustion; 
oxidizer, toxic 

See NFPA 50 and NFPA 53. 

See NFPA 50 and NFPA 53. 

NR NR Combustible 

NR 

NR 

NR 

FE -- Portable fire extinguisher FSS -- Fire suppression system (automatic sprinkler, water spray, foam, gaseous, or dry chemical) 
H -- Hydrant protection (see 5-2.4) NEC -- (See NFPA 70, National Electrical Code) 
NR -- No requirement 

FSS (if indoors), 
H, and FE 

FSS (if indoors), 
H, and FE 

NR 

the poin t  o f  leakage. F lammable  mix tures  are  p r o d u c e d  
when  these gases are  mixed  with air within certain limits. 
T h e y  can be cons idered  as suffocating gases. 

D-2 .2  Sludge  Gases.  These  f lammable  gases result  f rom 
the fe rmenta t ion  or  anaerobic  decompos i t ion  o f  organic  
mat ter .  Explosive condi t ions  (especially conce rn ing  com- 
press ion  and  s torage)  can resul t  when  these gases a re  
mixed  with air. 

D-2.3 Sewer  Gases .  These  f lammable  gases result  f rom 
the  f e r m e n t a t i o n  o r  d e c o m p o s i t i o n  o f  o rgan i c  mat te r .  
Explosive condi t ions  (especially conce rn ing  the screening,  
d e g r i t t i n g ,  a n d  p r i m a r y  c lar i f ica t ion  processes)  m i g h t  
resul t  when  these gases ~ire mixed  with air. 

D-2.4 U n i t  P rocesses .  Special cons idera t ion  should  be 
given to the  fol lowing uni t  processes associated with solids 
t rea tment :  

(a) Scum pits collect scum, grease,  and o the r  f loat ing 
f l ammable  l iquids f rom the surface o f  sed imenta t ion  tanks. 
Spec i a l  c o n s i d e r a t i o n  s h o u l d  be  g i v e n  to e q u i p m e n t  
located in these areas because of  potent ia l  explos ion and 
fire hazards.  

(b) Sumps  and tanks that collect d ra inage  f rom anaero-  
bic s ludge t r e a t m e n t  processes  or  that  store,  mix,  and  
b lend  s ludge  m i g h t  also col lect  s ignif icant  v o l u m e s  o f  
s ludge gas. Special cons idera t ion  should  be given to equip-  
men t  located in these areas because of  the potent ia l  for 
explosion.  

(c) Anaerob ic  digesters  are  uni t  processes  specifically 
des igned  to p roduce  s ludge gas f rom the fe rmenta t ion  o r  
anaerobic  decompos i t ion  of  organic  mat ter .  T h e  s ludge gas 
normal ly  conta ins  s ignif icant  vo lumes  of  m e t h a n e  as a 
by-produc t  o f  the anaerobic  digest ion process. Special con- 
s iderat ion should  be given to e q u i p m e n t  located in and  
a r o u n d  anaerobic  digesters  because of  the  potent ia l  for 
explosion.  

(d) Solvent  ex t rac t ion  and dehydra t ion  processes can 
p roduce  a very dry  organic  dust  as a by-product .  Special 
cons idera t ion  should  be given to e q u i p m e n t  located in 
dus t -hand l ing  areas because of  the potent ia l  tbr explosion.  

(e) Incinerators  used to burn  scum or  sludge cake are  
ignition sources when  in operat ion.  Special considerat ion 
should be given in construction of  incineration buildings and 
in storage of  combustible materials in incineration areas. 
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(t) Sludge dewa te r ing  and s ludge  cake conveyance  
equipment  generate sludge cake and convey it to its final 
destination (incineration, landfill, etc.). Dried cake can be a 
combust ib le  material .  Special cons idera t ion  should be 
given in construction, operat ion,  maintenance, and house- 
keeping of the equipment  and sur rounding  areas. 

(g) Pumping stations that handle raw wastewater should 
be classified in the same manner  as wastewater pumping  
stations (see Chapter 2). In-plant  pumping  stations should 
be classified depending  upon their location in the process 
train and the type of  material handled.  Restrictive classifi- 
cations are generally not necessary for pumping  stations 
that handle fully treated wastewater. 

(h) Gri t  chamber s  or  s c reen ing  e q u i p m e n t  that  is 
housed in a building or in below-grade pits might be sub- 
ject  to the same fire and explosion hazards as pumping  
station wet wells. 

(i) hnhoff tanks and other similar processes can combine 
the wastewater liquids and solids treatment streams in a sin- 
gle vessel. Special consideration should be given to equip- 
ment located in or around Imhoff tanks or sinfilar processes 
because of the generation of methane gas from anaerobic sol- 
ids digestion processes within the vessel and the possibility of 
volatile substances being released from the wastewater. 

(j) The  pr imary sedimentat ion tank might collect and 
concentrate floating flammable liquids. 

(k) Secondary and tertiary sedimentat ion tanks and aer- 
ation tanks not p receded  by pr imary sedimentation can be 
subject to the same fire and explosion hazards as pr imary 
sedimentation tanks because of the potential of floating 
flammable liquids collecting on the surfhce. Where  bypass- 
ing of  pr imary sedimentat ion is possible, al though not nor- 
mally utilized, secondary and tertiary sedimentation tanks 
and aerat ion tanks might not be subject to the same fire 
and explosion potential as pr imary sedimentation. 

(1) Unit processes employ ing  oxygen-enr iched  atmo- 
spheres necessitate special consideration. Covered facilities 
might be unclassified above the covering deck; however, 
any equipment  or instrumentat ion housed under  the cover 
within the reactor space should be suitable for exposure  to 
volatile hydrocarbons in an oxygen-enriched atmosphere.  
Oxygen is not itself flammable; however, increased concen- 
trations of oxygen greatly increase the fire hazard. Oxygen 
aera t ion  tanks and o the r  similar  processes should  be 
equipped with continuously operat ing hydrocarbon LEL 
monitoring devices that will automatically cut o[t oxygen 
supply and purge  reactor gases with atmospheric air when 
10 percent  LEL conditions are registered. 

(m) Galleries and other  connecting structures that con- 
tain pipes t ranspor t ing flammable gases or liquids necessi- 
tate special considerat ion in design and fire protection. 

(n) Plastic media or wood for trickling filters, rotating bio- 
logical contactors, bio-towers, and other fixed film systems 
are not a significant hazard in normal operations; however, 
these materials are normally classified as combustible and can 
contribute a considerable thel load if ignited under certain 
conditions, such as during maintenance and construction. 
Some fixed film treatment systems are anaerobic and pro- 
duce a combustible gas by-product, which aggravates the haz- 
ard tbr such enclosures containing these materials. 

D-2.5 Chemica ls .  Wastewater  t r ea tment  plants  use a 
variety of  gaseous, solid, and liquid chemicals that by them- 
selves or when mixed with oxygen or other chemicals can 

be a potential source of  fire or  explosion, or both. Addi- 
tional information can be found in NFPA 49, Hazardous 
Chemicals Data; N FPA 497A, Recommended Practice for Classi- 
fication of Class I Hazardous (Classified) Locations for Electrical 
Installations m Chemical Process Areas; and NFPA 45, Stan- 
dard on Fire Protection for Laboratorie.~ Using Chemicals. 
Chemicals should be handled,  processed, and stored in a 
manner  that eliminates or significantly reduces the hazard 
to the wastewater t reatment  tacility and personnel  and is 
acceptable to the authori ty having jurisdiction.  Chemicals 
should be proper ly  labeled to identit~¢ the materials and 
hazards, and material safety data sheets should be made 
available to all personnel.  

D-2.6 Hazardous  Gases. Sewer and sludge gas are flam- 
mable gases generated by the fermentat ion or decomposi-  
tion of  organic matter.  Explosive condit ions (especially 
concern ing  screening,  degr i t t ing,  p r imary  clarification, 
and the anaerobic digestion process) can result when these 
gases are mixed with air. Specialty gases utilized for (a) 
laboratory analysis and inst rumentat ion calibration (hydro- 
gen, methane,  etc.), (b) wastewater t reatment  plant  unit 
processes (chlorine, ozone, etc.), and (c) welding operat ions 
(acetylene, oxygen, etc.) can form flammable/explosive con- 
ditions when either acting alone or  mixed with other  gas- 
eous organic substances. Fuel gases including natural  gas, 
manufactured gas, and liquefied pe t ro leum gas used as 
tuels for wastewater t reatment  plant  equipment  can cause 
f lammable/explosive condit ions when imprope r ly  used, 
handled,  or  stored. Appropr ia te  measures should be taken 
to prevent  the accumulation of hazardous gases, including 
ventilation, p rope r  storage, and safe handling/distr ibut ion 
systems. For additional guidance, see NFPA 55, Standard 
[br the Storage, Use, and Handling of Compressed and Liquefied 
Gases in Portable Q~linders, and NFPA 59A, Standa~zt for the 
P~vduction, Storage, and Handling of Liquefied Natural Gas 
(LNG). In processes where explosive mixtures cannot be 
prevented,  explosion venting or protect ion systems should 
be provided.  See NFPA 68, Guide for Venting o[ 
Deflagrations, and NFPA 69, Standard on Explosion Prevention 
,~vstems, for addit ional guidance. 

D-2.7 L iqu ids .  Disposal  of  waste chemical  p r o d u c t s  
through sewers and into wastewater t rea tment  plants and 
disposal of waste chemical products  and scum skimmed 
from sedimentation tanks can be potential  sources or con- 
tr ibuting causes of fire and explosive conditions. Hydrocar-  
bon liquids such as gasoline, kerosene, oils, and various 
chemicals either sent to sewers and drains or used for var- 
ious applications at wastewater t rea tment  plants can also 
provide flammable vapor  concentrat ions at certain loca- 
tions. For addit ional infbrmation, see NFPA 321, Standard 
on Basic Classification of Flammable and Combustible Liquids, 
and NFPA 329, Recommended Practice for Handling Under- 
ground Releases of Flammable and Combustible Liquids. Areas of 
wastewater t reatment  plants as identified and classified in 
Tables 2 through 4 (especially areas of  pr imary  treatment)  
should be protected as flammable liquid hazards. 

D-2.8 Finely  Divided Sol ids  and Dusts. Finely divided 
solids used in various wastewater treatment processes (espe- 
cially sludge dehydrat ion processing) or  dust by-products 
produced by such processes can be combustible or cause 
potential flammable and explosive conditions. Process areas 
should be cleaned on a regular schedule to prevent the accu- 
mulation of hazardous concentrations of  dust. Equipment 
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h a n d l i n g  finely d iv ided  solids shou ld  he des igned  and  
installed in a m a n n e r  that  protects  against the hazards  o f  
fire and explosion.  Addit ional  in lo rmat ion  can be to tmd in 
NFPA 61, Standard.tot the Prevention (!/ Fire and Dust Explo- 
.~ion.s in Agricultural and Food l'roducts Facilities; N FPA 91, 
Standard .fi)r Exhaust ,Systems ./br Air ConvGing of Materials: 
and NFPA 8503, Slandard Jbr l'uh,erlzed Fuel Svstems. 

D-2.9  Materials .  Materials used in wastewater t rea tment  
plants due  to humid  or  corrosive a tmospheres ,  inchtding 
wood, plastic, t iberglass-reintbrced plastics (FRPs), paints and 
coatings, insulating material, and furnishings, can be comhus- 
tible, lint | ted combustible, or  low flame spread under  certain 
conditions. Some of  these materials can present  a consider- 
able tirol load if ignited. Buildings and structures should be 
provided  with fire protection in accordance with Chapter  6 of  
this docunmnt.  Areas where materials are stored should be 
provided with appropr ia te  tire protection approved  hy the 
authori ty having jurisdiction. For additional guidance,  see 
NFPA 13, Standard Jbr the Installation o/ Spri,kh, r Sy.~tem,s: NFPA 
231, Standard for (;choral Storage; and NFPA 231C, Slandmd 
Jbr Rack Storage r!/" Materials. 

D-3 C o n d i t i o n s  for and  Sources  o f  Igni t ion .  T h e  poten-  
tial ignit ion of  f lammable  gases, liquids, and solids (includ- 
ing dusts) that  can be found at a wastewater  t r ea tmen t  
plant is l imited by certain thndamenta l  condit ions.  Gases 
and g e n e r a t e d  vapors  need  to he mixed  with air or  an oxi- 
dizer  to | o r m  a f lammable  nt ixture that needs  heat  of  suf- 
ticient intensity [i)r ignition. T h e  ignit ion t e m p e r a t u r e  of  a 
combustible solid is intluenced by the rates of  airflow and heat- 
ing as well as the geometry of  the rates of  airflow and heating 

and the geometry  of  the solid. Ignition can result f iom one  or 
more  of  the tollowing causes: (a) open flames or  hot surfhces, 
(b) electrical arc, (c) sparks, or  (d) chentical reaction. 

D-3.1 O p e n  F lames  a n d  Hot  Surfaces .  Open  flames and 
hot surfaces might  be encountered  dur ing  normal  operat ion,  
repair  and maintenance operations, or  with malfimctioning 
equ ipmen t  and appliances within a wastewater t r eammnt  
plant. Sources of  ignition might include welding tasks, boil- 
ers, incinerators, kerosene-type lanterns, internal combustion 
engines, and smoking hy personnel.  Equipment  producing  
open flames or  hot surt:aces capable of  prodt tcing ignition 
should be properly installed, maintained,  and isolated from 
potential hazards. For additional guidance,  see NFPA 31, 
StandaMJbr the Installation q/Oil-l~,rnmg Equipment: NFPA 37, 
SlanclaM./br the lnstallaho, and Use of Stationary, Combustion 
Engines and (;as Turbines; NFPA 82, SlandaM on hlcinerators 
and Wasle and Line, ttandling S~slems aim Equipment; NFPA 
8501, Standard for Smgh" Burner Boiler Opemhon: and NFPA 
8502, Standard Jbr the Prevention q/ Furnace Explosion.st 
Implosions m Multiple Burner Boiler-Fur, aces. Smoking should 
be prohibited in all hazardous areas. 

D-3.2 Electr ical  Arc.  Sustained arc ing tin|Its can cause 
extensive d a m a g e  to electrical switchgear  and moto r  con- 
trol centers.  This  might  provide  sufficient heat to ignite 
f lammable  gases or  vapors  present  or  gene ra t ed  as a resuh  
of  the  arc  (pyrolysis  o f  insu la t ing  mater ia l ) .  Electr ical  
e q u i p m e n t  should  be p roper ly  main ta ined  in good operat -  
ing condit ion.  Fauhv e q u i p m e n t  should be rentoved fi'ont 
service. See NFPA 70B, Recommended Practice.tot Electrical 
Equipment Mamlenam'e, lo t  addi t ional  guidance.  

Table D-2 Gases Commonly Found in Wastewater Treatment 

Explosive Limits (% vol.) Densityl 
Heavier/Lighter 

Name (chemical formula) LEL UEL than Air Sources 

Ammonia" (NH3) 16 2.') L -- 
Chlorine'-' (CI,,) nonltammable H -- 

Gasoline:' (C:~H t2 - (:9H20) 1.3 7.1 H -- 

tlydrogen Chloride (HCI) nonllammable H -- 

Hydrogen Sulfide:" " (tieS) 4.(1 44 H -- 

Natural (;as-' 3.8-6.5 13 17 L - -  

Nitrogen (No) nonllammable L -- 

nonflamnmble H -- 

ncmflammat)le H - -  

5.3 19.3 H -- 
5 15 L -- 

nonflammal~le H 

Oxygen" (0 e) 

Ozone e (O:) 

Sewer (;as 3 
Sludge (;as I 
Sullin- Dioxide (SO,,) 

Sunage tank leaks 
Disinfection processes 
Slotage tanks 
Storage tanks 
Tank truck spills 
Storage tank leaks 
Ceramic diffuser cleaning 
Scwcr gas 
Sludge gas 
(;as piping lcaks 
Slorage tanks 
()xygen generation processes 
l)enitrification processes 
(;eneration of oxygen on-site 
Activated sludge processes 
St<)ragc tanks 
Sludge processes 
l)isinfcction processes 
()n-site generation processes 
Newel" systems 
Sludge digestion processes 
l)echlorination processes 
Storage tanks 

NOTE 1' The ruble lists the ph}sw,d properties at ,,mndard temperature and pressure. Due to a~tual rich ¢,mditums, thew ,',4a.',cs might di'q)crsc and might 
be pI-US('III lh Iough( ) l l l  t|lC struclurt ' .  
NOTE 2. These Rases atcclcratc {omlmstion. 
NOTE 3: Contains approximatclv 70 percent tarbon dioxide, 5 percent methane, and ')5 percent other gascs (,;ource: t S M'.\I. 
N()TE 4: Contains approximatcl?, 65 pcrccnt recall,me, 30 pmtcm tmbon dmxidc, and 5 percent .they gasc,, (,;ource" t S EP.\t. 
NOIE 5: Source: NFPA 325, Grade to F,e llazmd I't,pe~lws ,/ Hammahh' l.~qmr£, (;asc~, a,d I ,,latde 5ohd,. 
NOI E 6: Rarely reaches cxplosivc tonccntration in Wd',tewatm trCatlnent plants. 
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