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Committee Scope: This Committee shall have primary responsibil- 
ity for documents on s:d'eguarding against the fire and explosion 
hazards associated with the storage, handling, and use of flammable 
and combustible liquids; safeguarding against the fire and explosion 
hazards associated with the transporting of flammable and combus- 
tible liquids in tank vehicles, in portable tanks, and in containers, 
except as this subject is addressed by the regulations of tbe  U.S. 
Department of Transportation; and classifying flammable and 
combustible liquids. 
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C. Charles Snow, Jr., Chair 
3M Co., MN 

Robert P. Benedetti, Secretar,) 
Nat'l Fire Protection Assn., MA 

(Nonvoting) 

David L. Blomquist, Blomquist Fire Protecting Engr, CA 
Gerald A. Gordon, Sonoco Industrial, IL 
JohnJ .  Hawley, Undenvriters Laboratories Inc., IL 
Duane L. Rehmeyer, Stm Company, Inc., PA 
.Rep. American Petroleum Inst. 

Jack Woycheese, Gage-lhbcock & Assoc., Inc., CA 

Alternate 

Richard S. Kraus, Petroleum Safety Consultants, VA 
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Committee Scope: This committee shall have primary responsibil- 
ity for documents or portions of documents on the fundamental 
requirements for safeguarding against the fire and explosion 
hazards associated with the storage and handl ingof  flammable and 
combustible liquids, the classification of flammable and combustible 
liquids, and definitions related thereto. 
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Susan Preske, Liberty Mutual Insurance Co., NY 

Rep. The Alliance of American Insurers 
Robert N. Renkes, Petroleum Equipment Inst., OK 

Rep. Petroleum Equipment Inst. 
Gerald J. Rosicky, General Motors Corp., MI 

Rep. NFPA Industrial Fire Protection Section 
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C. Charles Snow, Jr., 3M Co., MN 
Bryan L. Swinney, Pro Plus, Inc., TX 
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Jon v.  Brannan, Underwriters Laboratories Inc., IL 
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(Alt. to W. Thornberg) 

JohnJ .  Foley, Gage-Babcock & Assoc., Inc., GA 
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Robert D. Grausam, Kemper Nat'l Insurance Cos., NY 
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David C. Kirby, Union Carbide Corp., WV 
(Alt. to D. L. Hierman) 

Duane L. Rehmeyer, Sun Company, Inc., PA 
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Douglas A. Rivers, 3M Co., MN 
(Alt. to C. C. Snow) 

Orville M, Siye, Jr., Loss Control Assoc., Inc., PA 
(/kit. to A. M. Ordile) 

Kevin F. Sykora, The Sherwin-WiIliams Co., OH 
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Michael B. Moore, U.S. Occupational Safety & Health Admin., DC 
Terence P. Smith, U.S. Dept. of Labor, DC 

(Air. to M. B. Moore) 

Commiuee Scope: This Committee shall have primary responsibil- 
ity for documents on operations that involve the handling or use of 
flammable and combustible liquids, either as a principle activity or 
as an incidental activity, and for the transportation of these liquids, 
except as dais subject is addressed by the regulations of the U.S. 
Department of Transportation. 
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Robert H. Christopher, DuPont Co., DE 

Rep. Nat'l Paint & Coatings Assn. 
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Rep. Society of the Plastics Industry Inc. 
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Rep. Nat'l Fire Sprinkler Assn. 
RichardJ. Hild, Verlan Fire Insurance Co., MD 
Edward HHdebrandt, Village of Morton Grove, IL 
Joshy Paul Kalluugal, Ontario Fire Marshals Office, Canada 
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David C. Kirby, Union Carbide Corp. WV 
Rep. Chemical Mfrs. Assn. 

JROhn A. LeBlanc, Factory Mutual Research Corp., MA 
obert E. Lister, American Insurance Services Group, NY 
Rep. American Insurance Services Group, Inc. 

Navin D. Mehta, Defense Logistic Agency (DLA-MMDI), VA 
Charles L. Milles, Jr., AgrEvo USA Co., DE 

Rep. American Crop Protection Assn. 
Anthony M. Ordile, Loss Control Assoc., Inc., PA 
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Douglas A. Rivers, 3M Co., MN 
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Thomas IL Terrebonne, Kemper Nat'l Insurance Cos., KS 
Willlam J. Tomes, Tomes, VanRickley & Assoc., CA 

Rep. Home Depot 
Paul T. Vavala, Haz,Stor Co., IL 
WilUam W. Woodfill, Wausau Insurance Cos., IL 

Rep. The Alliance of American Insurers 

Alternates 

Jon v.  Brannan, Underwriters Laboratories Inc., IL 
(Alt. to W. M. Carey) 

Richard D. Gottwald, Society of the Plastics Industry, DC 
(Alt. to W, IL Heitzig) 

Robert D. Grausam, Kemper Nat'l Insurance Cos., NY 
(Alt. to T. IL Terrebonne) 

Donald L. l t ierman, Rhone-Poulenc, Inc., NJ 
(Alt. to D. C. Kirby) 

Richard S. Krans, Petroleum Safety Consultants, VA 
(Alt. to D. W. Crawlley) 

Thaddeas A. Nosal, American Insurance Services Group, NY 
(Alt. to IL E. Lister) 

Susan Preske, Liberty Mutual Insurance Co., NY 
(Alt. to W. W. Woodfill) 

Leon C. Sehaller, L-C Schaller Co., DE 
(Alt. to IL H. Christopher) 

Orville M. Slye, Jr., Loss Control Assoc., Inc., PA 
(Alt. to A. M. Ordile) 

C. Charles Snow, Jr., 3M Co., MN 
(Alt. to D. A. Rivers) 

David C. Swensou, The Sherwin-Wdliams Co., OH 
(Alt. to D. C. Tabar) 

William A. Thornberg, Industrial Risk Insurers, CT 
(Ah. toJ. A. Davenport) 

James W. Tomes, Tomes, VanRickley & Assoc., CA 
(Alt. to W.J. Tomes) 

Harold S. Wass, Jr., IRM Insurance, NC 
(Alt. to L. Paige) 

Jack Woycheese, Gage-Babcock & Assoc., Inc., CA 
(Alt. toJ.J.  Foley) 

Committee Scope: This Committee shall have primary responsibil- 
ity for documents on storage of liquids in containers and in portable 
tanks whose capacity does not  exceed 2500 liters (660 gallons). 

Technical Committee on 

Tank Storage and Piping Systems (FLC-TAN) 

David L. Blomquist, Chair 
Blomquist Fire Protection Engr, CA 

Gary T. Austerman, Burns & McDonnel Engr Co., MO 
Thomas M. Bazzolo, Connecticut Fire Marshal's Office, CT 
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John V. Brannan, Underwriters Laboratories Inc., IL 
Michael T. Castellano,Joseph E. Seagram & Sons Inc., NY 

Rep. Distilled Spirits Council of the U.S. 
John M. Cuaningham, U.S. Environmental Protection Agency, DC 
Sullivan D. Curran, Fiberglass Petroleum Tank & Pipe Inst., "IX 

Rep. Fiberglass Petroleum Tank & Pipe Inst. 
Wayne Geyer, Steel Tank Inst., IL 

Rep. Steel Tank Inst. 
Ohhn P. Hartmann, Hartmann Mgmt Services, Inc., IL 

omas Henning, Unocal, CA 
Rep. Western States Petroleum Assn. 

Donald L. Hierman, Rhone-Poulenc, Inc., NJ 
Rep. Chemical Mfrs. Assn. 

Michael D. Lattner, Morrison Bros., Co. IA 
David G. Mahoney, M&M Protection Consultants, IL 
Attain E. Mittermaier, Data Action, IN 

Rep. Petroleum Marketers Assn. of America 
Richard F. Murphy, Exxon Research & Engr Co., NJ 
Joseph R. Natale, Mobile Research & Development, NJ 

Rep. Nat'l Petroleum Refiners Assn. 
Thaddens A. Nosal, American Insurance Services Group, NY 

Repo American Insurance Services Group, Inc. 
Albert S. Pela, Jr., Mobil Research & Development Corp., NJ 

Rep. American Petroleum Inst. 
Robert N. Renkes, Petroleum Equipment Inst., OK 

Rep. Petroleum Equipment Inst. 
Orville M. Slye, Jr., Loss Control Assoc., Inc., PA 
Brooke B. Smith, Jr., Aspen Engr Inc., CO 
William A. Thomberg, Industrial Risk Insurers, CT 

Alternates 

James W. Cragun, Phillips Petroleum Co., OK 
(Alt. to A. Pela) 

John A. Davenport, Industrial Risk Insurers, CT 
(Alt. to W. A. Thornberg) 

David C. Kirby, Union Carbide Corp., WV 
(Alt. to D. L. Hierman) 

Patrick A. McLaughlin, McLanghlin & Assoc., CA 
(Alt. to S. D. Curran) 

Arthur 1L Nash, Michigan State Police, MI 
(Vot. Alt. to FMANA Rep.) 

Michael B. Nolan,Joseph E. Seagram & Sons, Inc., NY 
(Alt. to M. T. Castellano) 

Anthony M. Ordile, Loss Control Assoc., Inc., PA 
(Alt. to O. M. Slye) 

I~ Tim Perkins, Unocal, CA 
(Alt. toJ. R. Natale) 

Nonvoting 

Donald M.Johnson, Walnut Creek, CA 
(Member Emeritus) 

StaffLiaison: Robert P. Benedetti 

This list represents the membership at the time the Committee was balloted on 
the text of this edition. Since that time, changes in the membership may have 
o~u?Ted~ 

Committee Scope: This Committee shall have primary responsibil- 
ity for documents on the storage of liquids in fLxed aboveground and 
underground tanks of any size and in portable tanks whose capacity 
exceeds 2500 liters (660 gallons) and for the installation of such 
tanks and portable tanks in buildings and in storage tank buildings. 

The Report of the Flammable and Combustible Liquids Code 
Committee is presented for adoption in 3 parts. 

The Flammable and Combustible Liquids Code Committee consists 
of the Technical Correlating Committee on Flammable and 
Combustible Liquids and the following four Technical Committees: 

Technical Committee on Fundamentals (NFPA 30, Chapter 1; 
NFPA 321) 

Technical Committee on Operations (NFPA 30, Chapter 5 and 
related Appendices) 

Technical Committee on Storage and Warehousing of Containers 
and Portable Tanks (NFPA 30, Chapter 4 and related Appendices) 

Technical Committee on Tank Storage and Piping Systems (NFPA 
30, Chapters 2 and 3 and related Appendices; NFPA 395) 

Part I of this Report was prepared by the Flammable and Combus- 
tible Liquids Code Committee and proposes for adoption amend- 
ments to NFPA 30-1993, Flammable and Combustible Liquids Code. 
NFPA 30-1993 is published in Volume 2 of the 1995 National Fire 
Codes and in separate pamphlet form. 

The amendments to Chapter 1 have been submitted to letter ballot 
of the Technical Committee on Fundamentals which consists of 6 
voting members; of whom 6 voted affirmatively. 
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Tbe amendments  to Chapter  1 have also been submitted to letter 
ballot of the Technical Correlating Commit tee on Flammable and 
Combustible  Liquids which consists of 11 voting members;  of whom 
11 voted affirmatively. 

Tbe amendments  to Chapters 2 and 3 and related appendices have 
been submitted to letter ballot of the Technical Committee  on Tank 
Storage and Piping Sy~;tems which consists of  23 voting members;  of  
whom 21 voted affirmatively and 2 ballots were not  re turned 
(Messrs. Cunningham and Henning).  

The amendments  to Chapters 2 and 3 and related appendices have 
also been submitted to letter ballot of the Technical Correlating 
Committee  on Flammable and Combustible Liquids which consists 
of  11 voting members;  of  whom 10 voted affirmatively and  1 member  
abstained (Mr. Heitzig). 

Mr. Heitzig abstained from voting due to his impending retire- 
ment. 

Tbe amendments  to Cbapter  4 and related appendices have been 
submitted to letter ballot of the Technical Committee  on Storage 
and Warehousing o f  Containers and Portable Tanks and Technical 
Correlating Committee on Flammable and Combustible Liquids in 
three segments. 

Segment  No. 1, consisting of Proposal 30-90 (Log #66), has been 
submitted to letter ballot of  the Technical Committee  on Storage 
and Warehousing of  Containers and Portable Tanks, which consists 
of 29 voting members;  of whom 25 voted affirmatively, 2 negatively 
(Messrs. Heitzig and Kirby), and 2 abstained (Messrs. Foley and 
Glowinski). 

Mr. Heitzig voted negatively stating: "The proposal adequately 
covers manufacturing areas where greater emphasis is placed on fire 
protection." 

Mr. Kirby voted negatively stating: "Accepting this proposal would 
force the authority havi:agjurisdiction to use some common sense 
judgement .  Rejecting il: will involve generating long prescriptive 
standards with difficult and sometimes ridiculous outcomes." 

Mr. Foley abstained sta.ting: "Although some refineries, cilemical 
plants, and distilleries m?e provided with sufficient fire protection 
and are prepared to handle  emergency situations, many are not. 
Not all facilities are located in isolated areas. Numerous ones exist 
in urban areas where separation of  building structures within die 
facility is limited, f f the  warehouse used to store the flammable 
liquids is exempt  from the requirements  of  NFPA 30, the possibility 
of a fire spreading to the adjacent refinery or chemical plant 
facilities is far greater. For this reason, I do not  believe either the 
existing or the modified exception is acceptable. I therefore am 
abstaining from voting." 

Mr. Glowinski abstained stating: "I believe the exemption for 
chemical plants, refineries, etc. should be eliminated. I do not  agree 
with replacing it with other  verbiage to provide the same exclusion." 

Segment  No. 1 has also been submitted to letter ballot of  the 
Technical Correlating Committee  on Flammable and Combustible 
Liquids which consists o f  11 voting members;  ofwi~om 10 voted 
affirmatively and 1 ballol: was not  re turned (Mr. Gottwald). 

Segment  No. 2, consisting of Proposals 30-105 througb 30-108 and 
30-111 (Logs Nos. 102 dl rough 106), has been submitted to letter 
ballot of  the Technical Committee on Storage and Warehousing of  
Containers and Portable Tanks which consists of 29 voting members;  
of whom 22 voted affirmatively, 3 negatively (Messrs. Hild, LeBlanc, 
and Rivers), 1 abstained (Mr. Gordon),  and 3 ballots were not  
re turned (Messrs. Lister, Mehta, and Terrebonne) .  

Mr. Hild voted negatively stating: "Tbe existing wording in 
Chapter 4 is adequate." 

Mr. LeBlanc voted negatively stating the following reason: 
"Drainage plays a key rcle in providing adequate fire protection for 

the storage of  f lammable or combustible liquids in containers larger 
than five gallons in size. A possible fire scenario for dais type of 
storage consists of  a liquid release that becomes ignited and forms a 
pool fire. A properly designed automatic sprinkler system can 
effectively cool a metal 5." gallon drum that  is exposed to apoo l  fire, 
but it cannot extinguish or control the pool fire. Flammable liquids 
that  are lighter than water will float on the sprinkler discharge and 

spread out away from the initial point  of  release. As the burning 
liquid spreads, additional sprinklers open. The final sprinkler 
operating area can easily exceed the current  designs leading to 
overtaxing of  the water supply. Loss of adequate sprinkler discbarge 
would quickly lead to failure of  additional storage containers. A 

~ roperly arranged drainage system would quickly remove the 
urning liquid leading to quick control of the fire. A possible 

alternative to drainage may be a special protection system that is able 
to extinguish pool fires. 

There  are flammable and combustible liquids that  form pool fires 
that can be controlled by sprinkler discharge due to rile physical 
characteristics of the liquid (i.e., water miscible liquid, high flash 
point liquid - greater  than 200°F, liquids that are heavier than water, 
and high viscosity liquids). Drainage is not  needed  for these liquids, 
however, conta inment  is still needed  to prevent  the spread of 
burning liquid before it is extinguished. 

This proposal does not  accomplish the above intent. As the 
Pdroposal is currently written and illustrated in the flow chart, 

ralnage a n d / o r  containment  is not required for the storage of 
large containers of  flammable and combustible liquids in protected 
warehouses or inside rooms." 

Mr. Rivers voted negatively stating: "The performance language 
currently in the code adequately covers these issues. The flow chart 
does not  correctly represent  the current  code and creates excessive 
requirements for non-sprinklered facilities." 

Mr. Gordon abstained because he felt be did not  haw: the required 
technical expertise to vote on the issue. 

Segment  No. 2 has also been submitted to letter ballot of  the 
Technical Correlating Committee  on Flammable and Combustible 
Liquids which consists of 11 voting members;  of  whom 9 voted 
affirmatively and 2 negatively (Messrs. Rivers and Smith). 

Mr. Rivers voted negatively stating: "The language currendy in the 
code adequately covers these issues. The flow chart does not  
correctly represent  the current  code and  creates excessive require- 
ments for non-sprinklered facilities." 

Mr. Smida voted negatively stating: "Figure 4-4.2.6 is confusing 
relative to containment  and drainage requirements for inside rooms. 
These provisions have been part  of  NFPA 30 for many editions and 
no substantiation was given for changing them." 

Segment  No. 3, consisting of all remaining Proposals to amend 
Chapter 4, has been submitted to letter ballot of the Technical 
Committee  on Storage and Warehousing o f  Containers and Portable 
Tanks, which consists of 29 voting members; of whom 26 voted 
affirmatively, 1 negatively (Mr. Cralley), and 2 ballots were not  
re turned (Messrs. Lister and Mebta). 

Mr. Cralley voted negatively stating the following reason: 
"After a thorough review of  the anlendments  to Chapter  4, my 

negative vote is due solely to the newproposed  Tables 4-8.1 through 
4-8.6, found in Proposal 30-123 (Log #114). 

My objection to these tables is that they are confusing when applied 
to mixed storage of the  various classes of f lammable and  combus- 
tible liquids. Each line on each table represents "protection" ,as 
applicable to one class of liquid, one type of  container, one storage 
array, and even a specific ceiling height. (Paragrapil) 4-8.1.1 states 
"Where different liquid classes and container types are stored in the 
same occupancy, protection shall conform to the requirements  for 
the most severe hazard class.' Based on the tables, protection for the 
most severe hazard class may not protect  a less severe hazard class 
without taking into account  many other  variables, including those 
ment ioned above. 

Given the quantity and the complexity of recent  fire testing, the 
compilation of  this data is very important  and these tables can be a 
useful tool for designing functional sprinkler protection systems. 
They should not, however, be used as the sole criteria to determine 
whether  storage is considered 'protected '  or 'unprotected '  by the 
authority having jurisdiction. Although I applaud the efforts of the 
task force, these tables do not  belong in Section 4-8, but in the 
appendix of  the document."  

Segment  No. 3 has also been submitted to letter ballot of the 
Technical Correlating Committee  on Flammable and Combustible 
Liquids which consists of  11 voting members;  of  whom 9 voted 
affirmatively, 1 negatively (Mr. Krans), and 1 ballot was not  re turned 
(Mr. Heitzig). 
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Mr. Kraus voted negatively fstating the following reasons: 
"My negative ballot is based on Proposals 30-109 (Log #113) and 

30-123 (Log #114). 
The Log 113 recommendat ion  is to delete existing Tables 4-4.4(b) 

and 4-4.4(c). I have voted negative as these Tables must remain in 
the code based on my negative ballot on Log 114 below, which 
negates new pJroposed replacement, tables. Log 114 recommenda-. . 
tion is to replace section 4-8 with the new proposed Section 4-8, Fire 
Protection and Control. This proposed section includes new 
protection tables which replace the tables dele ted by Log 113. 

I am very concerned  that  the new recommended  Section 4-8 
protection tables are open to challenge for the following reasons: 
while due tables are based on actual tests, the r ecommended  
protection schemes depend  on numerous  extrapolations and 
engineering judgements .  As a commit tee  member ,  I cannot  
support,  defend,  or justify these extrapolations and judgements .  

As an example, I have analyzed one part  of  Table 4-8.2, which 
covers water protection for non-relievimz style metal containers in 
bulk or palletized storage. Lines 2 through 7 of  this Table are based 
on a number  of different tests of  relieving style containers. Non- 
relieving containers have BLEVEd or otherwise released product  in 
mlmerous tests. 

The primary test used to develop Line 2 protection was Test S-5. 
Test S-5 was a foam-water sprinkler test o f ~  style containers. 
This was a 'fluke' test in which water flowed for some time due to a 
foam system malfunction. The fire was not  suppressed until the 
foam activated. (See attached UL summary of  Test S-5.) In addition 
to Test S-5, Tests ~16 and S-17 were used to develop protection 
criteria in Lines 3, 5, 6, and 7 of  this Table. The containers which 
passed in these tests had relieving spouts or inserts. Some tests used 
as criteria had 10-gallon starter fires. An analysis of test data clearly 
indicates that sprinkler activation in these tests started in less than 
one minute, whereas sprinkler activation in tests using 2-gallon 
starter fires took approximately two minutes. This leads me to 
believe that the systems worked because due activation occurred 
before the commodity was fully involved. 

I believe that the Tables proposed in this recommendat ion  should 
not  appear in the body of the code, but belong in the appendix to 
Chapter 4, to be used as engineering considerations for designing 
protection systems. These tables are basically applicable to storage 
of a single commodity, in a designated container,  under  very specific 
storage arrangements  and conditions. Theyare  more confusing 
than the present  tables when applied to mixed comnaodities, in 
various containers, in mixed storage in different  occupancies." 

The amendments  to Chapter 5 and related appendices have been 
submitted to letter ballot o f  the Technical Committee on Operations 
which consists of  25 voting members;  of whom 21 voted affirmatively, 
2 negatively (Messrs.Jeffries and Swinney), 1 abstained (Mr. 
Hartmann),  and 1 ballot was not  re turned (Mr. Hierman).  

Mr.Jeffries voted negatively stating: "Various sections in proposed 
Section 5-6 need  to be revised, specifically 5-6.4.1 through 5-6.4.4 
and the proposed prohibition against switch loading. Since the 
entire chapter  is one  proposed change, I am volJng negative to 
initiate action on tbese revisions." 

Mr. Swinney voted negatively stating: "Test data developed through 
the American Petroleum Institute by GuffOil Corp. on or about  
1968 and recent  test data presented in API document  855-22301 
(April 29, 1994) indicate that reduced loading rates for fuels 
possessing high electrical resistance (jet fuels, kerosenes, diesel fuels, 
etc.) actually concentrate the electrical charge in the receiving tank 
truck or rail car, produce higher electrical voltages, and, therefore,  
higher potential for explosions, when filtering the fuel during the 
loading process. The reduced loading rates r ecommended  in 
Paragraphs 5-6.4.5 and 5-6.5.:5 produce conditions which increase 
the potential for explosions. I have personally witnessed electrical 
charge voltage drop from (a range of) 10,000 to 30,000 volts down to 
(a range of) 1,000 to 5,000 volts by simply increasing the flow rate 
from 300 gpm to 600 gpm. Mso, this data indicates the necessity for 
revising NFPA 77." 

Mr. Hart_mann abstained because he was not  able to a t tend all of 
the Technical Committee meetings due to conflicts with meetings of 
the Technical Committee on Tank Storage and  Piping Systems, on 
whicl~ be also serves, and therefore lacked sufficient information to 
vote. 

The amendments  to Chapter 5 and related appendices have also 
been submitted to letter ballot of the Technical Correlating 
Committee on Flammable and Combustible Liquids which consists 
of 11 voting members;  of whom 10 voted affirmatively and 1 
negatively (Mr. Krans). 

Mr. Krans voted negatively stating the followingreasons: 
"New section 5-6.4.2 prohibits switch loading. This new section will 

cause a negative economic impact  upon  petroleum operations 
nationwide and will create unnecessary hazardous waste. Switch 
loading has been successfully conducted for over 100 years following 
guidelines established in API 2003 and NFPA 30. There is no need 
to prohibit  this activity. 

New Section 5-6.4.3 needs clarification. Bonding is achieved 
through loading hoses when bot tom loading and by contacting the 
fill pipe against the rim of the tank opening when top loading. 
Grouhding is required when loading with top or bot tom and is 
achieved by a g round  wire connect ing the tank truck to the loading 
rack and the loading rack to ground.  

New Section 5-6.4.9 and 5-6.5.4 need  modification to indicate 
reduced flow rate is only necessary until the fill pipe is submerged." 

Part II of this Report  was prepared by the Technical Committee on 
Fundamentals and proposes for adopt ion the withdrawal of NFPA 
321-1991, Standard on Basic Classification of  Flammable and 
Combustible Liquids. NFPA 321-1991 is published in Volume 6 of 
tbe 1995 National Fire Codes and in separate pamphlet  form. 

Part II of this Report  has been submitted to letter ballot of the 
Technical Committee on Fundamentals which consists of 6 voting 
members;  of  whom 6 voted affirmatively. 

Part II, of this Report  has also been submit ted to letter ballot of the 
Technical Correlating Committee on Flammable and Combustible 
Liquids which consists of 11 voting members;  ofwluom 11 voted 
affirmatively. 

Part I l l  of this Report  was prepared by the Technical Committee on 
Tank Storage and Piping Systems and proposes for adoption the 
withdrawal of  NFPA 395-1993, Standard for the Storage of  Flam- 
mable and Combuslible Liquids at Farms and Isolated Sites. NFPA 
395-1993 is published in Volume 6 of the 1995 National Fire Codes 
and in separate pamphle t  form. 

Part III of this Report  has been submitted to letter ballot of the 
Technical Committee on Tank Storage and Piping Systems which 
consists of 23 voting members;  of whom 21 voted affirmatively and 2 
ballots were not  re turned (Messrs. Cunningham and Henning.)  

Part I l l  of this Report  has also been submit ted to letter ballot of the 
Technical Correlating Committee on Flammable and Combustible 
Liquids which consists of 11 voting members;  of  whom 11 voted 
affirmatively. 
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PART I 

(Log #1 ) 
Committee:  FLG-FUN 

$0- 1 - (1-1.8.1 (New)): Accept in Principle 
Note: This proposal appea red  as c o m m e n t  30-1 which was held for 

fur ther  study f rom the AmLnual 93 TCD, which was on proposal 30-1. 
SUBMITTER: Chris topher  T. L ummus ,  Fire Prevention & 
Engineer ing  Bureau of  Texas 
RECOMMENDATION:  Add new text  as follows: 

1-1.8.1 Installations protected by water-based fire protection 
systems shall conform to the  applicable requi rements  of  NFPA 25, 
Inspection, Test ing and  Maintenance of Water-Based Fire Protection 
Systems. 
SUBSTANTIATION: Installed protect ion is no t  necessarily reliable 
protection if systems are no t  properly inspected, tested and  
maintained.  The  new NFPA 25 provides details of  proper  mainte-  
nance  of such systems. Inspection, testing and  main tenance  per  
NFPA 25 should  be specified at all points  in NFPA standards  where 
protect ion by water-based fire ext inguishing systems is specified. 
This will also correlate water-based protection requi rements  in NFPA 
30 with water-based protection requi rements  of  o ther  NFPA 
standards.  
COMMITTEE ACTION: Accept  in Principle. 

Refer th i sproposa l  to the  Technical  Commit tees  on Operations,  
Storage and  Warehous ing  of  Containers  and  Portable Tanks,  and  
Tank  Storage and  Piping Systems for incorporat ion into appropriate  
sections of  Chapters  2, 3, 4, a nd  5 of NFPA 30. 
COMMITTEE STATEM~hNT: The  Technical  Commit tee  on 
Fundamenta l s  agrees with the  thrus t  of  this proposal, but  feels that  
reference to NFPA 25 should  be made  in the  individual chapters  
where fire protect ion systems are addressed.  

(Log #7) 
Committee:  FLC-FUN 

30-2 -  (1-6 Hazardous Substance (New)): Reject 
SUBMITTER: Dennis  Kirson, US Dept  of  Energy - 
RECOMMENDATION:  Replace the  definit ion for Hazardous 
Material or  Hazardous Chemical  in 1-2 with the following: 

Hazardous Substance*. Any hazardous  material, chemical,  or waste 
t ha t - - i f  released into the  env i ronmen t  in a specific volume or 
concen t r a t i on - - shou ld  have an adverse impact  on ei ther the  
env i ronment  or h u m a n  health. 
A-1-6 The  terms "hazardous materials," "hazardous chemicals," and  

"hazardous wastes" are often used interchangeably,  and  in most  
context, it i sproper ly  umte r s tood  that  they have the  same meaning .  
In the  Uni tedSta tes ,  however, these terms actually have quite 
different  definit ions unde r  the  US Code of Federal Regulations 
(CFR): 

(a) Hazardous materials are raw materials in transit  to the user  and  
are governed by the US Depa r tmen t  of  Transpor ta t ion (DOT) 
unde r  Title 49 CFR, Transporta t ion.  

(b) By definition, a haz:ardous material becomes a hazardous 
chemical once it arrives at a plant  and  is used  in the work place, at 
which time its use  is governed  by the  Occupat ional  Safety and  
Health Administrvation (OSHA) u n d e r  Title 29 CFR, Labor. 

(c) Was te  is genera ted  by a process. A chemical becomes  waste 
once it completes  its useful life in-plant, and  disposal is required,  ff 
the  waste contains any in luedien t  which is classified as ignitable, 
corrosive, reactive, or toxic, it is considered hazardous waste, and  it 
is regulated by the Environmental  Protection Agency (EPA) unde r  
Title 40 CFR, Protection of the  Environment .  

While ignitable wastes are of  particular interest  to the  NFPA, all 
hazardous  waste mus t  be protected to avoid adverse impact  to the  
envi ronment .  
SUBSTANTIATION: The  terms "hazardous materials," "hazardous 
chemicals;" and  "hazardc us wastes" are often used interchangeably,  
as currently in NFPA 30, Article 1-2, and  in most  context, it is 
properly unders tood  tha |  they have the  same meaning .  In the  
Uni ted  States, however, these terms actually have quite different  
definit ions unde r  the  US Code of Federal Regulations (CFR): 

(a) Hazardous materials are raw materials in transit  to the user  and  
are governed by the US Depar tmen t  of  Transpor ta t ion (DOT) 
unde r  Title 49 CFR, Trartsportation. 

(b) By definition, a hazardous  material becomes a hazardous 
chemical once it arrives at a plant  and  is used  i the work place, at 
which t ime its use  is governed by the  Occupat ional  Safety and  
Health Adminis t ra t ion (OSHA) unde r  Title 29 CFR, Labor. 

(c) Waste i sgene ra t ed  by a process. A chemical becomes waste 
once it completes  its useful life in-plant, and  disposal is required.  If 
the  waste contains any in,.~edient which is classified as ignitable, 
corrosive, reactive, or toxic, it is considered hazardous  waste, and  it 

is regulated by the Environmenta l  Protection Agency (EPA) un d e r  
Title 40 CFR, Protection of the  Environment .  
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  Technical  Commit tee  on 
Fundamenta l s  feels that  the  proposed  definit ion does not  offer 
significant improvemen t  over the  existing definitions. Also, the  
Technical  Commit tee  feels that  incorporat ion of  the  te rm "hazard- 
ous material" in NFPA 30 will result  in confusion and  cortflict with 
existing U.S. Environmenta l  Protection Agency regulat ions that  also 
use this term. 

(Log #12) 
Committee:  FLC~FUN 

30- 3 - (1-6 Liquid and  Flammable  Liquid): Reject 
SUBMITTER: D. L. Hierman,  Rhone-Poulenc  
RECOMMENDATION:  1. Definition of Liquid: Eliminate first 
sentence  and  substitute: 

Liquid. For the purpose  of  this Code, any material that  has a 
bo i l ingpo in t  at or  above 50°F (10°C) and  a freezing point  at or 
below70°F (21°C). 

2. Definition of Flammable Liquid: Change  first sentence  to read: 
"Flammable Liquid. A liquid with a flash j~oint below 100°F 

(37.8°C) shall be known as a Class I liquid. 
SUBSTANTIATION: Revision will clarify scope of the  code because 
boiling point  and  freezing point  are readily available, whereas 
fluidity compared  to 300 penet ra t ion  asphal t  and  vapor pressure at 
100°F are no t  readily available. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  Technical  Commit tee  on 
Fundamenta l s  disagrees with this proposal because there  is no way to 
address liquids tha t  do no t  have a clearly def ined transition f rom 
liquid to solid. Also, the  Technical  Commit tee  points  out  that  there  
is no substant iat ion given for the  particular n u m b e r s  chosen. For 
example,  dimethyl e ther  would not  come unde r  this definition, yet is 
clearly in tended  to be addressed  by NFPA 30. 

(Log #41 ) 
Committee:  FLC-FUN 

30-4 -  (1-6 IBC's, Metal IBC, Rigid Plastics IBC, Composite  IBC): 
Accept  in Principle 
SUBMITTER: Gerald A. Gordon,  Rigid Intermediate  Bulk 
Container  Assn. 
RECOMMENDATION: Revise text. Additions are under l ined,  
delet ions are in [brackets]. 

Chapter  1 General Provisions 
1-6 Definitions. 
IBC's. |BC's  ( Intermediate  Bulk Containers)  in tended  for use with 

liuuids are rigid oortable nackagin~s that  have a caoacitv not  more  
th*an 793 ~al "(30~90 LL are des igned  for mechanical  handl ing ,  and  
are resistaTnt to the  sti'esses p roduced  in hand l ing  and  transo~ort. 

Metal IBC. Metal body with a tmrooria te  service (filling. enaotvin~. 
oressure relief, etc.) and  structu~.l  eau ioment .  UN cocle 31A" (steel, 
31B (a luminum)  or 31N (other  metal) .  "(Metal IBC's are essentially 
identical to Metal Portable Tanks having capacities not  exceeding 
793 gal (3000 L), except  for marking.)  

Rigid Plastics IBC. Plastics Body. UN Code 31H1 (with structural 
e u u i n m e n t  des igned to withstand stacking), or 31 H2 (freesLanding). 

(3omposRe II~(~. Structural e a u i n m e n t  i{J the form of a r i n d  oute'r 
nackamng  enclosing a nlastics fnr~er recentacle together  with anv 
serviceor~other strt~ctuYal equipment .  I t i s so  con'structed that  the  
inner  receptacle and  the  outer  nackagin~ form an integral oackag- 
ing and  are filled, stored, t ranstorted~or~emntied as a t~nit. "UN 
Co-de 31HZ1, where Z is to be reolaced bv a letter indicating the  
nature  of  the material used  for tt~e outer 'casing (A for steels B for 
a luminum.  H for nlastic). 
SUBSTANTIATION: Intermediate  Bulk Containers  (IBC's) have 
been approved for the  sh ipmen t  of f lammable  and  combustible 
liquids by the  US Depar tmen t  of  Transpor ta t ion (DOT) and  by 
regulatory bodies in most  of  the  o ther  countr ies  in the  world (as 
indicated by provisions for their use in the  U'N "Recommenda t ions  
on the  Transpor t  of  Daslgerous Goods"). Their  use is rapidly 
ag[iowing both in the  Uni ted States and  worldwide. The  basic types 

owedfor  use in the  packaging of f lammable  and  combustible 
liquids, as def ined in the  regulat ions (and  in the  proposed  amend-  
m e n t  to NFPA 30), are Metal IBC's, Rigid Plastics IBC's, and  
Composite  IBC's, bu t  only Metal Portable Tanks (of which Metal 
IBC's compose a subset) are recognized in NFPA 30 for the  storage 
of Liquids. The  results of  fire tests sponsored  by the  Rigid IBC 
Association (RIBCA) on Rigid Plastics and  Composite  IBC's are 
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shown in die accompanying  videotape and  report.  These results 
indicate that  appropria te  levels of  sprinkler protect ion can prevent  
loss of  lading from such IBC's even when engul fed  in an  intense 
pool fire. 

IBC's containing f lammable  and  combust ible  liquids will be 
showing up  in warehouses in increasing numbers .  NFPA 30 should  
recognize that  fact and  be pro-active in set t ing guidel ines for their  
storage. 
COMMITTEE ACTION: Accept  in Principle. 

Add to file cur ren t  definit ion of "Portable Tanks": 
"This includes intermediate  bulk containers  (IBCs) as def ined  mad 

regulated by fire U.S. Dept. of  Transportat ion."  
COMMITTEE STATEMENT: This more  simply and  more  clearly 
meets  the  in tent  of  the  submit ter .  

(Log #46) 
Committee:  FLG-FUN 

30-5 -  (1-6 Emergency  Relief Venting, Fixed Tank, Impor tan t  
Building, Secondary C on t a i nmen t  Tank, Vapor (New)): Accept in 
Part 
SUBMITTER: Jon  V. Brannan ,  Llnderwriters Laboratories, Inc. 
RECOMMENDATION: Add new definitions: 

Emergency  Relief Venting. An opening,  construct ion m e t h o d  or 
device that  will automatically relieve excessive internal pressure 
within any enclosed volume of a tank caused by over pressurization, 
such as exposure  fire. 

Fixed Tank. A tank that  is pe rmanen t ly  installed mad no t  in t ended  
to be relocated after installation. 

hnpor t an t  Building. A bui lding that  is considered no t  sacrificial in 
an exposure fire, such as a bui lding with occupants ,  a control 
building, a bui lding storing other  f lammable  and  combustible 
liquids, a bui lding that  if involved could cause the  spread of  the  fire. 

Secondary Con ta inmen t  Tank. A primary tank for storing 
f lammable  and  combustible liquids within a secondary con ta inmen t  
tank, fo rming  an interstitial space between the tanks and  such space 
is capable of  being moni to red  for leakage of either the  primary or 
secondary tank walls. 

Vapor. Flammable  a n d / o r  combust ible  liquids in the  gaseous state. 
May be mixed  with air. 
SUBSTANTIATION: Definitions n e e d e d  to clarify document .  
COMMITrEE ACTION: Accept in Part. 

1. Change  the  definit ion of Emergency Relief Vent ing to read: 
"An opening,  construct ion method,  or  device tbat  will automati-  

cally relieve excessive internal pressure due  to an exposure  fire f rom 
an enclosed volume. 

2. Change  tbe  definit ion of Impor tan t  Building to read: 
"A bui lding that  is considered not  expendable  in an exposure  fire. 

Examples include, bu t  are no t  l imited to, occupied buildings, 
control buildings, or buildings that contain h igh value contents  or 
critical e q u i p m e n t  or supplies." 
COMMITTEE STATEMENT: The  changes  made  clarify die 
definitions. 

"Fixed Tank" and  "Secondary C on t a i nmen t  Tank" are  already 
defined.  

The  dictionary definit ion of 'Napor" is adequate.  

(Log #62) 
Committee:  FLG-FUN 

30- 6 - (1-6 Boiling Point): Accept 
SUBMITTER: Kenne th  H. Turnbul l ,  Texaco, Inc. 
RECOMMENDATION: Revise the  definit ion o f  "Boiling Point" to 
read: 

Boiling Point. The  t empera tu re  at whicb a liquid exerts avapo r  
pressure of  14.7 psia ( 7 6 u m m  Hg).  ;;",~c, c ,,,, acc~,,,tc b,,ll;ug 
p6h',t is . . . . . .  ll~bl~ f~, tl . . . . . .  t~,;,,l :,, , t ~ t ; ~ , , ,  ~, For mixtures  tha t  
do not  have a constant  boiling point,  for purposes  of  this code the  
at~ 20 percent  evaporated poin t  of  a distillation pe r fo rmed  in 
accordance with ASTM D 8 6 ~  9 ~  Standard  Test  for Distillation of  
pc t [o leum Products.  shall be used  as the  boil ing point  of  the  liquid. 
S U I ~ T A N T I A T I O N :  1. The  reference to "Where an accurate 
boiling poin t  is unavailable for tile material in quest ion"  at the  
beg inn ing  of  the  second  sen tence  has no per t inence  to the  
remainder  of  the  sentence.  An accurate  boiling poin t  can be 
de te rmined  for any material  with a constant  boiling point. This 
sentence  should  refer only to mixtures  which do no t  have a cons tant  
boiling point.  

2. The  last version of  ASTM Standard D86 was in 1993, thus 82 
should  changed  to 93. 

3. The  concern with the  present  definit ion is that  it incorrectly 
classifies some  winter grade gasolines as Class IA f a m m a b l e  liquids. 
This definit ion is used to de termine  if a f lammable  liquid mixture  is 
Class IA or Class IB. As the  Flammable and  Combustible Liquids 
Code Handbook  points  out; "Some liquids are mixtures  of  compo- 
nents  having both h igh and  low boiling points." Gasoline is the  most  
c o m m o n  f lammable  fiquid mixture.  Its componen t s  can range in 
boiling points  f rom -100°F to 1300°F. A typical 10 percent  evapo- 
rated tempera ture  is 120°F. However, 10 percent  points  can range 
f rom 80°F to 158°F depend ing  upon  the grade of fuel and  seasonal 
adjus tments  for drivability. Generally the  values will be above 100°F, 
but  some  winter fuels will have 10 percen t  points  of less than  100°F. 
Lowering file distillation of winter grade gasoline does not  generally 
raise the  risk of vaporizing file gasoline because it is s tored at lower 
tempera ture  dur ing  those  months .  In short, the fire hazards of 
gasoline remain  the same because the  gasolines are produced  to 
mee t  s tandard  specifications and  most  all fire professionals are 
familiar with the  hazards of gasoline (as are tire public, but  to a 
m u c h  less extent) .  The  Class IA rating shou ld  be reserved for those 
liquids tbat  rapidlyvaporize and  because of that  rapid vaporization 
present  a special risk to fire fighters. A tank labeled Flammability 
Rating of 4 (essentially a Class IA f lammable  liquid) should  send  a 
message to fire fighters that  it is extremely impor tan t  to keep that  
tank cool and  if you can ' t  it is impor tan t  to prepare for a rapid build 
up of  f lammable  vapors in die area. Changing  the  definition of 
boiling poin t  for a f lammable  mixture  as suggested will insure 
gasoline remains  a Class IB f lammable  and  should  not  affect the 
classification of any other  f lammable  mixtures we are aware of. 
COMMITTEE ACTION: Accept. 

(Log #67) 
Committee:  FLC-FUN 

30 -7 -  (1-1.7.5): Accept in Principle 
SUBMITTER: Rick Thornberry ,  ConVault  
RECOMMENDATION: Revise text to read as follows: 

1-1.7.5 Storage of  f lammable  and  combustible liquids on farms, in 
rural areas, and  a t  isolated construct ion sites and  isolated earth- 

projects including gravel pits. quarr ies  and  borrow pits. 
when  such facilities are oermi t ted  by the  authori ty  havin~ Jurisdic- 
tion to comnlv with TLc~c.  cqa~. c.~,c,,z, ,~ c c~vc, cd ~cp,~ azcly ~,. 
NFPA 395, S t ~ d a r d  for file Storage of  Flammable  an d  Combust ible  
Liquids at Farms and  Isolated Sites. 
SUBSTANTIATION: NFPA 30 does no t  properly correlate with file 
scope of NFPA 395-1993, Standard for file Storage of Flammable and  
Combustible Liquids at Farms and  Isolated Sites. Al though it 
appears  that  file in tent  is to refer file user  of  the s tandard  to NFPA 
395 in those cases where NFPA 395 is in tended  to apply, that  is not  
clear in the  way Section 1-1.7.5 is presently written. This proposed  
revision to the  scope of NFPA 30 will clarify tile in tent  of  this section 
and  provide a direct cross reference to NFPA 395 for those 
applications included within the scope Section 1-1.1 of NFPA 395 in 
order  to properly correlate the  two standards.  This  will also help to 
el iminate the  potential for conflict or overlap between the two 
standards.  
C O M M I T r E E A C T I O N :  Accept  in Principle. 

Delete 1-1.7.5. 
CO MMITrEE STATEMENT: Witb die withdrawal of  NFPA 395, as 
proposed  by tile Technical  Commit tee  on Tank  Storage an d  Piping 
Systems, and  tile incorporat ion of  the  text of  NFPA 395 into NFPA 
30 as a stand-alone chapter,  there  is no need  for 1-1.7.5. 

(Log #68) 
Committee:  FLC-FUN 

30- 8 - (1-6 Enclosed Secondary Conta inment ,  Protected 
Abovegrou nd  Tank  (New)) : Reject 
SUBMITTER: Rick Thornberry ,  ConVault  
RECOMMENDATION: Add the  following new definitions: 

Enclosed Secondary Conta inment .  A liquid-tight enclosure 
des igned to provide supplementa ry  con ta inmen t  of  the  contents  of  
an  aboveground  storage tank by completely enclosing the  tank so as 
to create an  interstitial space capable of  being moni to red  for a leak 
in file tank; which is no t  open to the  a tmosphere  except for 
normally closed openings  provided for emergencyven t ing ,  
inspection and  leak detection. 

Protected Aboveground  Tank.  A storage tank assembly consisting 
of  an  aboveground  storage tank encased by construct ion providing 
fire-resistive protection to the  tank and  its contents  f rom a high- 
intensity liquid pool fire and  protection of  the  tank f rom physical 
damage.  (See NFPA 30A, Automotive and  Marine Service Station 
Code.) 
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SUBSTANTIATION: The  proposed  definit ion for "Enclosed 
Secondary Con ta inment"  is necessary in order  to allow the use of  
enclosed secondary con t :dnment  within the  s tandard  as it relates to 
separat ion distances for protected aboveground  tanks which are in a 
compan ion  proposal to revise Section 2-2.6. This definit ion 
describes the  attr ibutes believed necessary to indicate what  enclosed 
secondary con ta inmen t  is. It has also been submi t ted  as a proposal 
to NFPA 30A. 

The  definit ion for "Prol:ected Aboveground  Tank" is based on a 
similar definit ion conta ined  in Appendix  II-F of the  1994 Uniform 
Fire Code. This  definit ion is being provided so that  protected 
aboveground  tanks can be recognized in NFPA 30 and  appropriate  
criteria established for their  use. Compan ion  proposals have been 
submi t ted  to revise various sections of  NFPA 30A to recognize and  
regulate protec ted  aboveground  tanks. This same definit ion has also 
been submi t ted  as a proposal to NFPA 30A. 

Protected aboveground  tanks achieve a h igher  level of  fire safety 
and  overall protect ion compared  to that  for fire resistant tanks 
presently specified in NFPA 30A. The  major  differences area as 
follows. The  t empera tu re  limits on the  primary tank are m u c h  lower 
for protec ted  aboveground  tanks in order to prevent  the  auto- 

nit ion of  the  tank contents.  The  protected aboveground  tank is 
o subjected to a bose s t ream test at the  end  of the  fire test. 

Additional criteria are provided for vehicle impact  protection and  
ballistic impact  protect ion which are no t  a part  of  the  listing for fire 
resistant tanks. A protea:ed aboveground  tank provides the  h ighes t  
level of fire safety for the  category of  aboveground  tanks used in 
accordance with NFPA 30A. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMFJqT: This te rm is already defined. Also, 
Commit tee  Action on Proposal 30-32 (Log #70) recognizes UL 2085 
which also defines these 1.ypes of tanks. Finally, the  proposed  
a m e n d m e n t s  to Section 2-2.6 were rejected. Therefore,  there  is no 
need  for these definitions. 

(Log #71) 
Committee:  FLC-FUN 

30- 9 - (1-6 Special Enclosure (New)): Reject 
SUBMITTER: Thaddeu,;  A. Nosal, Amer ican  Insurance Services 
Group, Inc. 
RECOMMENDATION: Add new text to read: 

1-6 Special Enclosure.  Af ixed,  secondary enclosure within which a 
storage tank is p laced  that  meets  the  requi rements  of  Section 2-6. 
SUBSTANTIATION: NI~XOA 30 does no t  cover tanks in vaults or 
o ther  types of  special fire resistant enclosures.  These  alternative 
tank designs are becomi~g more  common .  This proposal would 
provide wording similar to that  used  in the  Uniform Fire Code and  
NFPA 30A. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: T he  proposed  new Section 2-6 was 
no t  adopted,  therefore  dl,e defini t ion is no t  needed.  

(Log #72) 
Committee:  FLC-FUN 

30-10 - (1-6 Fire Point  (New)): Accept  in Part  
SUBMITTER: David C. Tabar, The  Sherwin-Williams Company  
RECOMMENDATION: Add a new definit ion to read: 

Fire PoinL The  lowest t,~-mperature at which a licjuid will ignite and  
achieve susta ined burn ing  for at least 5 sec when the test spec imen is 
exposed to a test  f lame in accordance  with ASTM D92, Standard 
Test  Method  for Fire Point  by Cleveland O p e n  Cup. 
SUBSTANTIATION: "Fire Point" is referenced in Section 4-1.2 of 
NFPA 30 (1993). 
COMMITTEE ACTION: Accept  in Part. 

Use this ~ roposed  definition, bu t  delete the  phrases "for at least 5 
sec." and  the  test specimen."  
COMMITTEE STATEMENT: The  criteria of  dura t ion  of  sustained 
burn ing  should  be within the  scope of the  test method.  

(Log #73) 
Committee:  FLC-FUN 

30- 11 - (1-6 Flammability Hazard Rating (New)): Reject 
SUBMITTER: David C. Tabar,  T he  Sherwin-Williams Company  
RECOMMENDATION: Add a new definit ion to read: 

Flammability Hazard Rating. materials that  will rapidly or 
completely vaporize at a tmospher ic  pressure and  normal  ambien t  
t empera ture  or that  are readily dispersed in air, and  which will bu rn  
readily. This  degree  usually includes: 

Flammable  gases; 
F lammable  cryogenic materials; 
Any liquid or gaseous material  that  is liquid while u n d e r  pressure 

and  has a flash point  below 73°F (22.8°C) and  a boiling point  below 
100°F (37.8°C) (i.e., Class IA f lammable  liquids); 
Materials that  ignite spontaneously  when  exposed  to air. 
Liquids and  solids that  can be ignited u n d e r  almost  all ambient  

t empera ture  conditions.  Materials in this degree  produce  hazardous 
a tmospheres  with air unde r  almost  all ambien t  tempera tures  or, 
t hough  unaffected by ambien t  temperatures ,  are readily ignited 
unde r  a lmost  all condit ions.  This  degree  usually includes: 

Liquids having a flash poin t  below 73°F (33.8°C) arid having a 
boiling at or above 100°F (37.8°C) and  those liquids having a flash 
point  at or  above 73°F (22.8°C) and  below 100°F (37.8°(;) (i.e., Class 
IB and  Class IC f lammable  liquids); 

Materials that  on accoun t  of  their  physical form or envi ronmenta l  
condit ions can form explosive mixtures  with air and  that  are readily 
dispersed in air, such as dusts of  combustible solids and  mists of  
f lammable  or combustible liquid droplets; 

Materials that  burn  with extreme rapidly, usually by reason of  serf- 
contained oxygen (e.g., dry nitrocellulose a n d  many  organic 
peroxides).  

Materials that  mus t  be moderately hea ted  or exposed to relatively 
h igh ambien t  tempera tures  before ignition can occur. Materials in 
this degree  would not  unde r  normal  condit ions form hazardous  
a tmospheres  with air, bu t  unde r  h igb  ambien t  t empera tures  or 
unde r  modera te  hea t ing  may release vapor in sufficient quanti t ies to 
produce  hazardous a tmospheres  with air. This  degree  usually 
includes: 

Liquids having a flash poin t  above 100°F (37.8°C) but  not  
exceeding 200°F (93.4~C) (i.e., Class 11 and  Class IliA combust ible  
liquids); 

Solid materials in the  form of coarse dusts that  may burn  rapidly 
but  that  generally do not  fo rm explosive a tmospheres  with air; 

Solid materials in a f ibrous or sh redded  form that  may burn  rapidly 
and  create flash fire hazards, such as cotton, sisal, and  hemp;  

Solids and  semisolids that  readily give off f lammable  vapors. 
Materials that  mus t  be prehea ted  before ignition can occur. 

Materials in dais degree require considerable preheat ing,  u n d e r  all 
ambien t  tempera ture  conditions,  before ignition and  combust ion 
can occur. This degree  usually includes: 

Materials that will burn  in air when exposed to a t empera ture  of  
1500°F (815.5°C) for a period of 5 rain or less; 

Liquids, solids, and  semisolids having a flash point  above 200°F 
(93.4°C) (i.e., Class IIIB combustible liquids); 

Most ordinary combust ible  materials. 
Materials that will no t  burn.  This degree  usually includes any 

material that will not  burn  in air when exposed to a t empera ture  of  
1500°F (815.5°C) for a period of  5 rain. 
Note: IF the  Commit tee  considers the  definit ion to be too lengthy, 

the  first sentence  f rom each rating could be used, with fur ther  
reference to NFPA 704. 
SUBSTANTIATION: Flammability Hazard Ratings are covered by 
NFPA 704, Standard System for the Identification o f  Fire Hazards of  
Materials (1990). The  system is widely in use for the  recognit ion of 
the  severity of  the  fire hazard for materials including f lammable,  
combustible,  and  non-combust ible  liquids. NFPA 325, Fire Hazard 
Properties of  Flammable  Gases, and  Volatile Solids (1994) provides 
addit ional guidance regarding Flammability Hazard Rating 
de terminat ions  for materials. T h e p r o p o s e d  definit ion is necessary 
to provide clarification for a re la tedproposa l  to Section 4-1.2. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: This definit ion is no t  necessary. The  
subject mat ter  is not  within the  scope of NFPA 30. 

(Log #107) 
Committee:  FLG-FUN 

30-12 - (1-6 Fire Point  (New)): Accept  in Principle 
SUBMITTER: J o h n  Davenport ,  Industrial Risk Insurers 
RECOMMENDATION: Add a new definit ion to read: 

Fire Point. The  m i n i m u m  temnera tu re  at which flanarnable or 
combustible liquids produce  an ]~nitable vat)or concentra t ion that 
can result in sustained combust ion  when  exbosed to a snark of flame 
ignition source  whe n measured  by ASTM D§2. Cleveland t h e n  Cun 
Test  Method.  
SUBSTANTIATION: "Fire Point" is used  Section 4-1.2, but  is not  
def ined  in the Code. 
COMMITTEE ACTION: Accept  in Principle. 

Refer to Commit tee  Action on Proposal 30-10 (Log #7211. 
C O M M I T r E E  STATEMENT: See Commit tee  Sta tement  on 
Proposal 30-10 (Log #72). 
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(Log #108) 
Committee:  FLC-FUN 

30-13 - (1-6 Relieving-Style Conta iner  (New)): Reject 
SUBMITTER: J o h n  Davenport ,  Industrial Risk Insurers 
RECOMMENDATION:  Add a new definit ion to read: 

Relieving-Style Container.  A metallic conta iner  or oortable tarlk 
eouinned~with at least one  relievin~ m e c h a n i s m  on too of the  
cdntJafner sized to permi t  vent ing fff internal  pressures ~enera ted  
dur in~ fire exposure  orevent  conta iner  ruoture .  
SUBSVI'ANTI~TION:" T e r m  is used  in the 'new protect ion tables to 
be inserted into Section 4-8. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: Tiffs definit ion is too specific and  
might  rule out  use  of  containers  that  are no t  const ructed of  metal.  
Also, NFPA 30 does no t  now define specific types of  containers.  If 
more  specific definit ions are needed,  they can be added  to Chapter  
4. (For example,  F-style containers  are described in Footnote  to 
Table D-2.2.) 

(Log #109) 
Committee:  FLC-FIJN 

30- 14-  (1-6 Viscous Liquid (New)): Reject 
SUBMITTER: J o h n  Davenport ,  Industrial Risk Insurers 
RECOMMENDATION:  Add a new definit ion to read: 

Viscous Liauid. Liauid  materials tlrat have minimal  a m o u n t s  of  
f lammable  dr combtistible l iauids combined  with inerts. This 
combinat ion  mav have a flasfi ooint, however, the  material will no t  
flow if released. ~11 not  reduc~ in viscositv when  hea ted  and  the 
minimal  a m o u n t  of  f lammable  or combust ible  l iauid will no t  bu rn  
off auicklv in a fire. The  fire hazard created bv tile material is no t  
consistent  with the  flash Point. 
SUBSTANTIATION: "Viscous Liquid" is used  in Section 4-8, bu t  is 
no t  def ined in the  Code. 
COMMITTEE ACTION: Reject. 
C O M M I T r E E  STATEMENT: This definit ion is no t  adequate  in that  
it defines a "viscous liquid" not  in terms of the property of viscosity, 
but  on fire behavior. 

(Log #117) 
Committee:  FLC-FUN 

30- 15 - (1-6 Secondary Con ta inmen t  Tank):  Reject 
SUBMITTER: Eugene  S. Schmitt,  Michigan State Police Fire 
Marshals Division 
RECOMMENDATION:  Add the following language to the  
definit ion of Secondary C on t a i nmen t  Tank: 

"For aboveground  secondary con ta inmen t  tank see Section 2-3.4.1 
Exception No. 2." 
SUBSTANTIATION: Confus ion has occurred on the  requ i rements  
for aboveground  secondary con ta inmen t  tanks, especially emergency 
venting. 
C O M M I T r E E  ACTION:  Reject. 
COMMITTEE STATEMENT: This reference would imply a 
different  definit ion of aboveground  secondary  con t a inmen t  tank is 
located in 2-3.4.1. This  is no t  the  case. 

(Log #CP33) 
Committee:  FLC-FUN 

30- 16-  (Chapter  1): Accept 
SUBMITTER: Technical  Commit tee  on Fundamenta l s  
RECOMMENDATION:  Completely revise Chapter  1 to read as 
follows: 

1-1 Scope. 
1-1.1 Tiffs code shall apply to the  storage, handl ing,  and  use of  

f lammable  and  combust ible  liquids, including waste liquids, as 
herein  def ined and  classified. 

1-1.2 This  code shall no t  apply to the  following: 
(a) Any liquid that  has  a mel t ing  point  equal to or greater  than  

100°F (37.8°C) or t a r t  does not  mee t  the  criteria for fluidity given in 
the  definit ion for "Liquid" in Section 1-6 of this Code. 

(b) Any liquefied gas or cryogenic liquid as def ined  in Section 1-6 
of this Code. 

* (c) Any liquid that  does no t  have a flash point,  which can be 
f lammable  unde r  some conditions,  such  as certain ha logena ted  
hydrocarbons and  mixtures  conta in ing ha logena ted  hydrocarbons.  

(d) Any aerosol product .  (See NFPA 30B, Code for the  Manufac- 
ture and  Storage of Aerosol Products.) 

(e) Any mist, spray, or foam. 
1-1.3 This  Code shall also no t  apply to tile following: 
(a) Transpor ta t ion  of f lammable  and  combustible liquids, as 

governed  by the  U. S. Depa r tmen t  of  Transporta t ion.  (Require- 
ments  for t ransportat ion of  f lammable  and  combustible liquids are 
f ound  in NFPA 385, S tandard  for Tank  Vehicles for Flammable  and  
Combust ible  Liquids, and  in Title 49, Code of  Federal Regulations, 
Parts 100 th rough  199. 

(b) Storage, handl ing,  and  use of  fuel oil tanks and  containers  
connec ted  with oil bu rn ing  equipment .  (See NFPA 31, Standard for 
the  Installation of Oil-Burning Equipment . )  

1-2" Purpose.  The  purpose  of  this Code is to provide reasonable 
requi rements  for the  safe storage and  hand l ing  of f lammable  and  
combust ible  liquids. 

1-3 Applicability. Chapters  2 and  3 apply to bulk storage of liquids 
in tanks and  similar vessels. Chapter  4 applies to storage of liquids 
in containers  and  portable tanks in inside storage areas and  in 
warehouses.  Chapter  5 applies to hand l ing  of  liquids in manufactur-  
ing and  related operat ions and  processes. Chapter  6 applies to 
storage of f lammable  and  combust ible  liquids in certain containers 
and  in certain tanks on farms and  isolated construct ion projects. 

1-4 Equivalency. 
1-4.1 Noth ing  in this Code is in tended  to prevent  the  use of 

systems, methods ,  or devices of  equivalent  or super ior  quality, 
s t rength,  fire resistance, effectiveness, durability, or safety over those 
prescribed by this Code, provided that  technical documen ta t ion  is 
submi t ted  to the  authori ty having jurisdict ion to demons t ra te  
equivalency and  the  system, method ,  or device is approved for the  
in t ended  purpose.  

1-4.2 The  provisions of  this Code shall be permit ted to be altered 
at the  discretion of the authori ty  having jurisdict ion after consider- 
at ion of  special situations, such as topographical  condit ions of  the  
site; presence or absence of protective features (barricades, walls, 
etc.); adequacy of bui lding exits; the  na ture  of  the  occupancy; 
proximity to buildings or adjoining property and  the construct ion of 
such buildings; capacity and  construct ion of proposed storage tanks 
and  the  na ture  of  the liquids to be stored; the  na ture  of  the  process; 
the  degree  to which private fire protect ion is provided; and  the  
capabilities of  the local fire depar tment .  Such alternate arrange- 
ments  shall provide protect ion at least equivalent  to that  required by 
this Code. 

1-4.3 The  provisions of this Code shall also be permit ted to be 
altered at the  discretion of  the  authori ty  having jurisdict ion in cases 
where other  regulations, such as for envi ronmenta l  protection, 
impose requ i rements  that  are no t  ant icipated by dais Code. Such 
al ternate a r r angemen t s  shall provide protect ion at least equivalent  
to that  r equ i red  by dais Code. 

1-4.4 Installations made  in accordance  with the  applicable 
requi rements  of  the  following standards,  shall be d e e m e d  to be in 
compliance with dais Code: 

NFPA 30A, Automotive and  Marine Service Station Code; NFPA 
32, Staaadard for Drycleaning Plants; NFPA 33, S tandard  for Spray 
Application Using Flammable  and  Combust ible  Materials; NFPA 34, 
Standard for Dipping and  Coating Processes Using Flammable  or 
Combustible Liquids; NFPA 35, Standard for the  Manufacture  of 
Organic  Coatings; NFPA 36, Standard for Solvent Extraction Planes; 
NFPA 37, S tandard  for the  Installation and  Use of Stationary 
Combust ion  Engines mad Gas Turbines;  NFPA 45, Standard on Fire 
Protection for Laboratories Using Chemicals; mad Chapter  10 of 
NFPA 99, S tandard  for Health Care Facilities. 

1-5 Retroactivity. The  provisions of dais Code are considered 
necessary to provide a reasonable level of  protect ion from loss of  life 
and  property f rom fire and  explosion. They  reflect situations and  
the  state-of-the-art prevalent  at the  t ime the Code was issued. Unless 
otherwise noted,  it is not  in tended  that  the  provisions of dais Code 
be applied to facilities, equipment ,  structures, or installations that  
were existing or approved for construct ion or installation prior to 
the  effective date of this Code, except  in those cases where it is 
de t e rmined  by the authori ty  having jur isdict ion that  the existing 
situation involves a distinct hazard to life or  adjacent  property. 

1-6 Definitions. For the  purpose  of this Code, the  following terms 
shall be def ined  as follows: 

Apa r tmen t  House.  A building or that  port ion of a bui lding 
containing more  than  two dwelling units. 

Approved. Acceptable to the "authority having jurisdiction." 
NOTE: The  National Fire Protection Association does no t  approve, 

inspect  or certify any installations, procedures,  equipment ,  or 
materials nor  does it approve or evaluate testing laboratories. In 
de te rmin ing  the  acceptability of  installations or procedures,  
equ ipmen t  or materials, the  authori ty having jur isdict ion may base 
acceptance on compliance with NFPA or o ther  appropriate  
standards.  In the  absence of  such standards,  sa idau thor i ty  may 
require  evidence of proper  installation, procedure  or use. The  
authori ty  having jurisdict ion may also refer to the  listings or labeling 
practices of an  organization concerned  with product  evaluations 
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which is in a position to de te rmine  compliance with appropria te  
s tandards  for the cur ren t  product ion of listed items. 

Assembly Occupancy.  Adl buildings or port ions of buildings used 
for ga ther ing  50 or more  p. ersons for such purposes  as deliberation, 
worship, en te r ta inment ,  dining, amusemen t ,  or awaiting transporta- 
tion. 

Atmospher ic  Tank. A s Lorage tank that  has been des igned  to 
operate  at pressures  f rom a tmospher ic  t h rough  0.5 psig (760 m m  Hg 
th rough  786 m m  Hg) measured  at the  top of the  tank. 

Authori ty Having Jurisdiction. The  "authority having jurisdict ion" 
is the  organization, office or individual responsible for "approving" 
equipment ,  an  installation or a procedure.  

NOTE: The  phrase  "authority havingjur isdicf ion" is used  in NFPA 
documen t s  in a broad m a n n e r  since jurisdict ions and  "approval" 
agencies vary as do their  responsibilities. Where  public safety is 

the  "authori ty having jurisdict ion" may be a federal, state, 
cal or o ther  regional depa r t men t  or  individual such as a fire chief, 

fire marshal,  chief  of  a fire prevent ion bureau,  labor depar tment ,  
heal th  depar tment ,  bui lding official, electrical inspector, or  others 
having statutory authorir¢. For insurance purposes,  an insurance 
inspect ion depar tment ,  rating bureau,  or o ther  insurance company  
representat ive may be the  "authori ty having jurisdiction." In many  
circumstances the property owner or his des ignated agent  assumes 
the  role of  the "authority having jurisdiction"; at gove rnmen t  
installations, the c o m m a n d i n g  officer or  depar tmenta l  official may 
be the  "authority having jurisdiction." 

Barrel. A v o l u m e  of 42 U.S. gal (158.9 L). 
Basement.  A story o f t  bui lding or s tructure having 1/2  or more  of  

its he igh t  below g r o u n d  level and  to which access for fire f ighting 
purposes  is undu ly  restricted. 

Boiling Point. See Subsection 1-7.2. 
Boil-Over. An event in the burn ing  of  certain oils in an open top 

tank when, after a long period of quiescent  burning,  there is a 
sudden  increase in fire intensity associated with expulsion of 
burn ing  oil f rom the tank. Boil-over occurs when the residues f rom 
surface bu rn ing  become more  dense  than  the u n b u r n e d  oil and  sink 
below the  surface to form a hot  layer, which progresses downward 
much  faster than  the  regression of  the  liquid surface. W hen  this hot  
layer, called a "heat  wave" reaches water or water-in-oil emulsion in 
the  bot tom of the  tank, the  water is first superhea ted  and  then  boils 
almost  explosively, overflowing the  tank. Oils subject  to boil-over 
consist of componen t s  h~Mng a wide range of boiling points, 
including both  l ight end.,; and  viscous residues. These  characteristics 
are present  in most  crude oils and  can be p roduced  in synthetic 
mixtures.  

NOTE: A boil-over is an  entirely different  p h e n o m e n o n  f rom a 
slop-over or froth-over. Slop-over involves a minor  f ro thing that  
occurs when  water is sprayed onto  the  hot  surface of a burn ing  oil. 
Frotb-over is no t  associated with a fire but  results when water is 
present  or enters a tank conta in ing  hot  viscous oil. Upon  mixing, 
the  sudden  conversion of  water to s team causes a port ion of the tank 
contents  to overflow. 

Bulk Plant  or Terminal .  Tha t  port ion of a property where liquids 
are received by tank vessel, pipelines, tank car, or tank vehicle and  
are stored or b lended in bulk for the  purpose  of  distr ibut ing such 
liquids by tank vessel, pipeline, tank car, tank vebicle, portable tank, 
or  container.  

Cbemical  Plant. A large: in tegrated plant  or that  port ion o f sucb  a 
plant, o ther  than  a refinery or distillery, where liquids are p roduced  
by chemical  reactions or used in chemical  reactions. 

Closed Container.  A container  as here in  defined,  so sealed by 
means  of  a lid or  o ther  device that  nei ther  liquid nor  vapor will 
escape f rom it at ordinary temperatures .  

Container.  Any vessel of 60 U.S. gal (227 L) or less capacity used  
for t ranspor t ing  or storing liquids. 

Crude Petroleum. Hydrocarbon mixtures  that  have a flash point  
below 150°F (65.6°C) and  that  have no t  been processed in a 
refinery. 

Cryogenic Liquid. A refrigerated liquid gas having a boiling point  
below -130°F (-90°C) at a'~mospheric pressure. 

Distillery. A plant  or that  port ion of  a plant  where liquids 
p roduced  by fe rmenta t ion  are concent ra ted  and  where the  
concentra ted  products  are also be mixed,  stored, or packaged. 

Dwelling. A bui lding that  is occupied exclusively for residence 
purposes  and  has not  more  than  two dwelling units. Also, a bui lding 
tbat  is used as a boarding or rooming  house  and  which serves no t  
more  than  15 persons with meals or s leeping accommodat ions  or 
both. 

Dwelling Unit. One  or more  rooms  a r ranged  for the  use of one or 
more  individuals living together  as a single housekeep i ng  unit,  with 
cooking, living, sanitary, and  s leeping facilities. 

Educational  Occupancy.  A bui lding or s t ructure  or any port ion 
the reof  used  for the purpose  of  learning or of  receiving educational  
instru ction. 

• Fire Area. An area of a bui lding separated f rom the r emainder  of  
the  building by construct ion having a fire resistance of  at least 1 h r  
and  having all communica t ing  openings  properly protected by an 
assembly having a fire resistance rat ing of at least 1 hr. 

Flash Point. See Subsection 1-7.2. 
Fugitive Emissions. Releases o f f l a m m a b l e v a p o r  that  cont inuously 

or intermittently occur  f rom process equ ipmen t  dur ing  normal  
operations.  These  include leaks f rom p u m p  seals, valve packing, 
f lange gaskets, compressor  seals, process drains, etc. 

Hazardous Material or Hazardous Chemical.  Material present ing  
dangers  beyond the fire problems relating to flash poin t  and  boiling 
point. These  dangers  can arise f rom but  are not  l imited to toxicity, 
reactivity, instability, or  corrosivity. 

Hazardous Materials Storage Locker. A movable prefabricated 
structure,  manufac tu red  primarily at a site o ther  than  the  final 
location of the s tructure and  t ranspor ted  completely assembled or in 
a ready-to-assemble package to the  final location. It is i n t ended  to 
mee t  local, state, and  federal requ i rements  for outside storage of 
hazardous  materials. 

Hazardous Reaction or Hazardous Chemical Reaction. Reactions 
that  result  in dangers  beyond the fire problems relating to flash 
point  and  boiling point  of  ei ther the  reactants or of  the  products.  
These  dangers  migh t  include, bu t  are not  l imited to, toxic effects, 
reaction speed ( including detonat ion) ,  exothermic  reaction, or 
product ion of unstable or reactive materials. 

Hotel. Buildings or groups of buildings unde r  the  same manage-  
men t  in which there  are s leeping accommodat ions  for hire, 
primarily used  by transients who are lodged with or without  meals, 
including, bu t  no t  l imited to, inns, clubs, motels, and  apa r tmen t  
hotels. 

Incidental  Liquid Use or Storage. Use or storage as a subordinate  
activity to that  which establishes the occupancy or area classification. 

Inside Liquid Storage Area. A room or building used for the 
storage of / iquids  in containers  or portable tanks, separated f rom 
other  types of  occupancies.  Such areas include: 

Inside Room. A room totally enclosed within a building and  
having no exterior walls. 

Cut-Off Room. A room within a bui lding and  having at least one 
exterior wall. 

At tached Building. A building having only one c o m m o n  wall with 
ano the r  building having other  types of  occupancies. 

Liquid Warehouse.  A separate, de tached  building or a t tached 
building used for warehousing-type operat ions for liquids. 

Institutional Occupancy. A building or structure or any port ion 
thereof  used  by persons who are ha rbored  or de ta ined  to receive 
medical, charitable, or o ther  care or t r ea tment  or by persons 
involuntarily detained.  

Labeled. Equ ipment  or materials to which has been at tached a 
label, symbol or o ther  identifying mark  of an organization accept- 
able to the  "authority having jurisdict ion" and  concerned  with 
product  evaluation, that  mainta ins  periodic inspection of produc- 
t ion of  labeled e q u i p m e n t  or materials and  by whose labeling the  
manufac tu re r  indicates compliance with appropriate  s tandards  or 
per formance  in a specified manner .  

Liquefied Gas. A gas that, unde r  its charged pressure, is partially 
liquid at 70°F (21°C). 

Liquid. See Subsection 1-7.2. 
Listed. Equ ipmen t  or materials inc luded in a list publ isbed by an 

organization acceptable to the "authority having jurisdict ion" and  
conce rned  with p roduc t  evaluation, tha t  mainta ins  periodic 
inspection of product ion of listed equ ipmen t  or materials and  whose 
listing states ei ther that  the equ ipmen t  or material meets  appropri-  
ate s tandards  or has been tested and  found  suitable for use in a 
specified manner .  

NOTE: The  means  for identifying listed equ ipmen t  may vary for 
each organization concerned  with product  evaluation, some of  
whicb do no t  recognize equ ipmen t  as listed unless it is also labeled. 
The  "authority having jurisdict ion" should  utilize the system 
employed by the listing organization to identify a listed product.  

Low-Pressure Tank.  A storage tank des igned to withstand an 
internal pressure above 0.5 psig (3.5 kPa) but  not  more  than  15 psig 
(103.4 kPa) measured  at the  top of the tank. 

Mercantile Occupancy. A bui lding or s tructure or any port ion 
thereof  used for the wholesale or retail displaying, selling, or buying 
of  goods, wares, or merchandise .  

Occupancy Classification. The  system of  def in ing the p r edom in an t  
operat ing characteristic of  a port ion of a building or plant  for 
purposes  of  applying relevant sections of  this code. This may 
include but  is no t  l imited to distillation, oxidation, cracking, and  
polymerization. 

Office Occupancy.  A building or s tructure or any port ion thereof  
used  for the  transaction of business  or the  render ing  or receiving of 
professional services. 
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Opera t ing  Uni t  (Vessel) or Process Uni t  (Vessel). The  equ ipmen t  
in which a uni t  operat ion or uni t  process is conducted.  (See also 
definition of Uni t  Opera t ion  or Uni t  Process.) 

Operations.  A general  t e rm that  includes, bu t  is no t  l imited to, the  
use, transfer,  storage, and  processing of liquids. 

Outdoor  Occupancy  Classification. Similar to occupancy classifica- 
tion, except  that  it applies to outdoor  operat ions not  enclosed in a 
building or shelter.  

Portable Tank. Any closed vessel having a liquid capacity over 60 
U.S. gallons (227 L) and  no t  i n t ended  for fLxed installation. 

Pressure Vessel. Any fired or unf i red  vessel within the  scope of the 
applicable section of  the  ASME Boiler and  Pressure Vessel Code. 

Process or Processing. An integrated sequence  of  operations.  The  
sequence  can be inclusive of  both physical and  chemical operations,  
unless the  te rm is modif ied  to restrict it to one  or the  other. The  
sequence  can involve, but  is no t  l imited to, preparat ion,  separation,  
purification, or change  in state, energy content ,  or composit ion.  

Protection for Exposures.  Fire protect ion for s tructures on 
property adjacent  to liquid storage. Fire protect ion for such 
structures shall be acceptable when  located ei ther within the  
jurisdict ion of  any public fire d e p a r t m e n t  or adjacent  to plants 
having private fire brigades capable of  providing cooling water 
streams on structures on property adjacent  to liquid storage. 

Refinery. A plant  in which f lammable  or combustible liquids are 
p roduced  on a commercia l  scale f rom crude petroleum, natural  
gasoline, or o ther  hydrocarbon sources. 

Safety Can. An approved container,  of  no t  more  than  5 gal (18.9 
L) capacity, having a spring-closing lid and  spou t  cover and  so 
des igned that  it will safely relieve internal  pressure when subjected 
to fire exposure.  

Secondary Con ta inmen t  Tank. A tank h a v i n g a n  inner  and  an 
outer  wall with an  interstitial space (annulus)  be tween the walls and  
having means  for moni to r ing  the  interstitial space for a leak. 
U n d e r g r o u n d  secondary con ta inmen t  tanks are of  either Type I or 
Type II construction.  

Type I. A primary tank wrapped by an exterior shell tha t  is in 
direct contact  with it. The  exterior shell migh t  or m i gh t  not  wrap the 
full 360 degree c i rcumference  of the  primary tank. 

Type II. A primary tank. wrapped by an exterior shell that  is 
physically separated f rom it by stand-offs and  wraps the  full 360 
degree c i rcumference  o f  the  primary tank. 

Stable Liquid. Any liquid not  def ined as unstable.  
Storage Tank. Any vessel having a liquid capacity tha t  exceeds 60 

gal (227 L), is i n t ended  for fLxed installation and  is no t  used  for 
processing. 

Storage Tank  Building. A roofed s t ructure  that  contains storage 
tanks and  that  limits the dissipation of hea t  or  the  dispersion of 
f lammable  vapors or restricts fire f ight ing access and  control and  
that  is installed in accordance  with the  requ i rements  of  Section 2-5. 

11nit Operat ion or Uni t  Process. A s e g m e n t  of  a physical or 
chemical process tha t  migh t  or migh t  no t  be in tegrated with o ther  
segments  to constitute the manufac tu r ing  sequence .  

Unstable Liquid. A liquid that, in the  pure  state or as commercial ly 
p roduced  or t ransported,  will vigorously polymerize, decompose ,  
unde rgo  condensa t ion  reaction, or become serf-reactive uncter 
condit ions of shock, pressure, or temperature .  
Vapor Pressure. See Subsection 1-7.2. 
Vapor Processing Equipment .  Those  componen t s  o f a v a p o r  

processing system des igned to process vapors or liquids captured  
dur ing  t ransfer  operations.  

Vapor Processing System. A system des igned to capture and  
process vapors displaced du r ing  transfer operat ions by use o f  
mechanical  or  chemical  means.  Examples  are systems us ing blower- 
assist for captur ing  vapors and  refrigeration, absorpt ion,  a n d  
combust ion  systems for processing vapors. 

Vapor Recovery System. A system des igned  to capture  and  retain, 
without processing, vapors displaced du r ing  transfer operations.  
Examples are balanced-pressure vapor d i sp lacement  systems and  
vacuum assist systems without vaporprocess ing .  

Ventilation. As specified in this code, m o v e m e n t  of  air that  is 
provided for the  prevent ion of  fire and  explosion. It is considered 
adequate  if it is sufficient to prevent  accumula t ion  of  significant 
tc[uantities of  vapor-air mixtures  in concentra t ions  over one-fourth of 

~e lower f lammable  limit. 
Warehouses .  

General-Purpose Warehouse .  A separate,  de tached  bui lding or 
port ion of a bui lding used only for warehousing-type operations.  

Liquid Warehouse .  (See definit ion u n d e r  Inside Storage Area.) 
NOTE: Warehous ing  operat ions  referred to in these defini t ions 

are those operat ions not  accessible to the public and  include general  
purpose,  merchandise ,  distribution, and  industrial warehouse-type 
operations.  

Wharf.  Any dock, pier, bulkhead,  or o ther  s tructure over or  
cont iguous  to navigable water with direct  physical access f rom land, 
the  primary funct ion  o f  which is the  transfer of  liquid cargo in bulk 
between shore  installations and  any tank vessel, such as a ship, barge, 
l ighter boat, or o ther  mobile floating craft. 

1-7 Definition and  Classification of  Liquids. [RESERVED] 
1-8 Use of Other  Units. I f a v a l u e  for m e a s u r e m e n t  given in this 

s tandard  is followed by an equivalent  value in o ther  units, the  first 
stated shall be regarded as the requirement .  The  given equivalent 
value shall be considered to be approximate .  

1-9 General  Requirements .  
1-9.1 Storage. Liquids shall be stored in tanks in accordance with 

Chapter  2 of  this Code or in containers,  portable tanks, and  
intermediate  bulk containers  in accordance with Chapter  4 of  this 
Code. 

1-9.2 Pressure Vessels. All new pressure vessels that  contain 
f lammable  or combust ible  liquids shall mee t  the  following: 

(a) Fired pressure vessels shall be des igned  and  constructed in 
accordance with Section I (Power Boilers), or Section VIII, Division 
1 or Division 2 (Pressure Vessels), as applicable, of  the  ASME Boiler 
and  Pressure Vessel Code. 

(b) Unf i red  pressure vessels shall be des igned and  constructed in 
accordance with Section VlIl, Division 1 or Division 2, of  the  ASME 
Boiler and  Pressure Vessel Code. 

(c) Pressure vessels that  do not  mee t  the  requi rements  of  (a) or 
(b) shall be permi t ted  to be used provided approval has been 
obta ined f rom the state or o ther  governmenta l  jur isdic t ion in which 
they are to be used. (Such pressure  vessels are generally referred to 
as "State Special.") 

1-9.3 Exits. Egress f rom buildings and  areas covered by this code 
shall mee t  the requ i rements  of  NFPA 101, Life Safety Code. 

Appendix  A 
A-1-1.2(c) Certain mixtures  of  f lammable  or combustible liquids 

and  ha logena ted  hydrocarbons  ei ther  do no t  exhibit  a flash poin t  
us ing the  s tandard  closed-cup test me thods  or will exhibit  elevated 
flash points. However, if the ba logenated  hydrocarbon is the  more  
volatile componen t ,  preferential  evaporation of  this c o m p o n e n t  can 
result in a liquid that  does have a flash point  or has a flash point  that 
is lower than  the  original mixture.  In order  to evaluate the fire 
hazard of  such  mixtures,  flash point  tests shou ld  be conduc ted  atter 
fractional evaporation of  10, 20, 40, 60, or even 90 percen t  of  the  
original sample or o ther  fractions representative of  the  condit ions of 
use. For systems such as open  process tanks or spills in open air, an  
open-cup test m e t h o d  might  be more  appropria te  for est imating the 
fire hazard. 

A-l-2 Requi rements  for the  safe storage and  use of the  great  variety 
of  f lammable  and  combustible liquids commonly  available d e p e n d  
primarily on their fire characteristics, particularly the flash point, 
which is the  basis for the classification system given in Section 1-7. It 
should  be noted  tha t  a l iquid's classification can be changed  by 
contaminat ion.  For example,  placing a Class II liquid into a tank 
tha t  last conta ined a Class I liquid can change the  flash po in t  of the 
former  so tha t  it falls into the  range of a Class I liquid. The  same 
situation can exist where a Class II liquid is exposed to the vapors of 
a Class I liquid via an  in te rconnec t ing  vapor line. (See 2-3.7.4 and  2- 
4.5.6.) Care mus t  be exercised in such  cases to apply the require- 
ments  appropriate  to the  actual classification. Refer to NFPA 49, 
Hazardous Chemicals  Data, and  NFPA 325M, Fire Hazard Properties 
of  Flammable  Liquids, Gases, for flash point  and  other  fire hazard 
data. 

The  volatility of a liquid is increased by heating. Where  Class II or 
Class III liquids are  exposed to storage conditions,  use conditions,  or 
process operat ions where  they are naturally or artificially heated  to 
or above their  flash points, addit ional  fire safety features migh t  be 
necessary. These  include ventilation, exposure  to ignition sources, 
diking, and  electrical area classification. 

Additional fire safety considerat ions migh t  also be necessary for the 
safe storage and  use  of  liquids tha t  have unusua l  bu rn ing  characteris- 
tics, that are subject  to serf-ignition when exposed to air, that  are 
highly reactive with other  substances,  tha t  are subject  to explosive 
decomposi t ion,  or that  have o ther  special propert ies that  dictate 
safeguards over and  above those specified for a normal  liquid of 
similar flash poin t  classification. 
SUBSTANTIATION: This  complete  rewrite of  Chapter  1 of NFPA 
30 is being done  to complywi th  the  NFPA Manual of  Style; to 
incorporate  the  text of  NFPA 321 as a new section on definit ion and  
classification of liquids; and  to simplify the  text. 
COMMITI'EE ACTION: Accept. 
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(Log #CP34) 
Committee:  FLC-FUN 

30- 17 - ( IDA):  Accept  
SUBMITTER: Techniczd Commit tee  on Fundamenta l s  
RECOMMENDATION: In the proposed  newvers ion  of Chapter  1 
of  NFPA 30, as pr inted in Commit tee  Proposal 30-16 (Log #CP33), 
add the  following append ix  item to Subsection 1-1.1: 

A-l-1.1 Liquids that  are solid at 100°F or above, but  are handled,  
used, or s tored at t empera tures  above their f lashpoints should  be 
reviewed against  per t inent  sections of this code. 
SUBSTANTIATION: AI though  these materials are exempt  f rom 
NFPA 30 by means  of  1-1.1, if they are s tored hand led  or used  in a 
m a n n e r  tha t  migh t  cause a fire hazard, t hen  some of  the  require- 
ments  of  NFPA 30 might: be applicable. 
C O M M I T r E E  ACTION: Accept. 

(Log #CP35) 
Committee:  FLC-FUN 

30- 18 - (1-6 Atmospher ic  Tank):  Accept  
SUBMITTER: Technic~d Commit tee  on Fundamenta ls  
RECOMMENDATION: Revise the  definit ion of  "atmospheric  tank" 
to read: 

Atmospher ic  Tank.* A storage tank that  has  been des igned to 
operate  at pressures  flora a tmospher ic  t h rough  1.0 psig (760 m m  Hg 
th rough  812 m m  Hg), measu red  at the  top of the  tank. 

A-1-6, Atmospher ic  Tank. Older style flat roof  tanks were des igned 
to operate  at pressures  f rom a tmospher ic  t h rough  0.5 psig (760 m m  
Hg th rough  786 m m  Hg), measured  at the  top of the  tank. This 
limitation was established to avoid cont inuous  stress on the roof 

~ lates of the  tank. 
UBSTANTIATION: This  changes  the  uppe r  pressure limit f rom 

0.5 psig to 1.0 psig. This change recognizes the cur rent  design 
PoeCifications of  typical a tmospher ic  storage tanks. 

M M I T r E E  ACTION: Accept. 

(Log #CP36) 
Committee:  FLC-FUN 

30- 19 - (1-6 Building (New)): Accept 
SUBMITTER: Technical  Commit tee  on Fundamenta ls  
RECOMMENDATION: Add a new definition for "building" to read: 

Building. A three-dimensional  space that  is enclosed by a roof  and  
a wall that  covers more  than  one-half  of  the  possible area of the sides 
of  the  space, is of sufficient size to allow entry by personnel ,  will 
likely limit the dissipation of  hea t  or  dispersion of vapors, and  
restricts access for fire fighting. 
SUBSTANTIATION: This  definit ion is necessary to dist inguish 
between t rue buildings and  weather  shelters that  do not  need  to be 
treated as buildings. 
COMMITTEE ACTION:: Accept. 

(Log #CP37) 
Committee:  FLC-FUN 

30- 20 - (1-7): Accept  
SUBMITTER: Technical  Commit tee  on Fundamenta l s  
RECOMMENDATION: Add a new Section 1-7, Definition and  
Classification of  Liquids as follows: 

1-7 Definit ion and  Classification of Liquids. 
1-7.1 Scope. This secti3n shall establisb a un i form system of 

def ining and  classifying f lammable  and  combustible liquids for the  
purpose of proper  application of this Code. This  section shall apply 
to any liquid within the  scope of and  subject to the  requi rements  of 
this (2ode. 

1-7.1.1 This  section sh~ll no t  apply to mists, sprays, or foams. 
1-7.1.2 This  section shaJl no t  apply to liquids that  do no t  have flash 

points, bu t  are capable of  bu rn i ng  unde r  certain conditions,  such as 
certain ha logenated  hyd:rocarbons and  certain mixtures  of  flam- 
mable or  combustible lic!uids and  ha logenated  hydrocarbons.  [See 
A-1-1.2(c)] 

1-7.2 Definitions. For the  purpose  of this section, the  following 
terms shall have the defini t ions given. 

Boiling Point.* The  t empera tu re  at which the  vapor pressure of a 
liquid equals the su r round ing  a tmospher ic  pressure.  For purposes  
of  def in ing the  boil ing point, a tmospher ic  pressure shall be 
considered to be 14.7 psia (760 m m  Hg).  Where  an accurate boiling 
point  is unavailable for a particular liquid or for  mixtures  that  do 
not  have a cons tant  boiling point,  the  20 percent  point  of  a 

distillation pe r fo rmed  in accordance with ASTM D86, Standard 
Method of  Test  for Distillation of Pet ro leum Products, shall be 
considered to be the  boiling point.  

Flash Point.* The  m i n i m u m  tempera ture  of  a liquid at which 
sufficient vapor is given of f to  form an ignitible mixture  with air, 
near  the  surface of the liquid or within the vessel used, as deter- 
m ined  by the  appropriate  test p rocedure  and  apparatus  specified in 
1-7.4. 

Liquid. Any material tha t  has a fluidity greater  than  that  of  300 
penetra t ion ,asphalt when tested in accordance  with ASTM DS, Test  
for Penetra t ion for Bi tuminous  Materials. 

Vapor Pressure.* The  pressure, measured  in pounds  per  square  
inch, absolute (psia), exer ted by a liquid, as de t e rmined  by ASTM 
D323, S tandard  Method of Test  for Vapor Pressure of  Pet ro leum 
Products  (Reid Method) .  

1-7.3" Classification and  Definition of  Liquids. Any liquid within 
the  scope of this Code and  subject  to the  requ i rements  of  this Code 
shall be known generally as ei ther a f lammable  liquid or a combus- 
tible liquid and  shall be def ined and  classified in accordance with 
this subsection. 

1-7.3.1 Flammable  Liquid. Any liquid that  has a closed-cup flash 
point  below 100°F (37.8°C), as de t e rmined  by the  test procedures  
and  apparatus  set forth in Subsection 1-7.4. Flammable  liquids shall 
be classified as Class I as follows: 

Class I Liquid. Any liquid that  has a closed cup flash point  below 
100°F (37.8°C) and  a Reid vapor pressure no t  exceeding 40 psia 
(2068.6 rnm Hg) at 100°F (37.8°C), as de t e rmined  by A~STM D 323, 
Standard Method  of  Test  for Vapor Pressure of  Petroleum Products 
(Reid Method) .  Class I liquids shall be fur ther  classified as follows: 

Class IA liquids shall include those liquids that  have flash points 
below 73°F (22.8°C) and  boiling points  below 100°F (37.8°C). 

Class IB liquids shall include those  liquids that  have flash points 
below 73°F (22.8°C) and  boiling points  at or above 100°F (37.8°C). 

Class IC liquids shall include those liquids that  bave flash points at 
or  above 73°F (22.8°C), but  below ]00°F (37.8°C). 

1-7.3.2 Combust ible  Liquids. A combustible liquid shall be def ined 
as any liquid that  has  a closed-cup flash poin t  at or abow- ~ 100°F 
(37.8°C), as de t e rmined  by the  test procedures  and  apparatus  set 
forth in Subsection 1-7.4. Combust ible  liquids shall be classified as 
Class II or Class III as follows: 

Class II liquid. Any liquid that has a flash point  at or above 100°F 
(37.8°C) and  below 140°F (60°C). 

Class IIIA. Any liquid that bas a flash point  at or above 140°F 
(60°C), but  below 200°F (93°C). 

Class IIIB. Any liquid that  has a flash point  at or above 200°F 
(93°C). 

1-7.4 Determinat ion  of Flash Point. The  flash point  of  a liquid 
shall be de t e rmined  according to the  me thods  specified in this 
subsection.  

1-7.4.1 The  flash point  of  a liquid having a viscosi~ below 5.5 
centiStokes at 104°F (40°C) or below 9.5 centiStokes at 77°F (25°C) 
shall be de t e rmined  in accordance with ASTM D56, Standard 
Method of Test  for Flash Point  by the Tag Closed Tester. 

Exception: Cut-back asphalts, liquids that  t end  to tb rm a surface 
film, and  liquids that  contain suspended  solids shall no t  be tested in 
accordance with ASTM D 56, even if they otherwise meet  the 
viscosity criteria. 

1-7.4.2 The  flash poin t  of  a liquid having a viscosity of 5.5 
centiStokes or more  at 104°F (40°C) or 9.5 centiStokes or more  at 
77°F (25°C) or a flash point  of  200°F (93.4°C) or h igher  shall be 
de te rmined  in accordance  with ASTM D93, S tandard  Test  Method 
for Flash Point  by the  Pensky-Martens Closed Tester. 

1-7.4.3 As an alternative, ASTM D3278, Standard Method of  Tests 
for Flash Point  of  Liquids by Setaflash Closed Tester, shall be 
permit ted to be used for paints, enamels ,  lacquers, varnishes, and  
related products  and  their  componen t s  that  have flash points  
between 32°F (0°C) and  230°F (110°C) and  viscosities below 150 
Stokes at 77°F (25°C). 

1-7.4.4 As an alternative, ASTM D3828, Standard Test  Methods  for 
Flash Point  of  Liquids by Setaflash Closed Tester, shall be permit ted 
to be used for materials o ther  than  those for which A~STM D 3278 is 
specifically required.  

A~pendix  A 
is Appendix  is no t  a part  of  the  requi rements  of  this NFPA 

document ,  but  is included for informat ion purposes  only. 
A-1-7.2 Boiling Point. At the  boiling point, the su r round ing  

a tmospher ic  pressure can no I o n g e r h o l d  the  liquid in the  liquid 
state and  the liquid boris. A low boiling point  is indicative of  a high 
vapor pressure and  a high rate of evaporation. 

A-1-7.2 Flash Point. Flash point  is a direct measure  of a l iquid's  
volatility, its t endency  to vaporize. Tbe  lower the  flash point, the  
greater  the volatility and  the  greater  the  risk of fire. Flash point  is 
de t e rmined  us ing  one  of several different test procedures  and  
apparatus  that  are specified in 1-7.4. 
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A liquid that has a flash point at or below ambient temperature is 
easy to ignite and will burn quickly. On ignition, the spread of flame 
over the surface of such a liquid will be rapid, because it is not  
necessary for the fire to expend energy heating the liquid to 
generate more vapor. Gasoline is a familiar example. A liquid with 
a flash point  above ambient temperature presents less risk because it 
must be heated to generate enough vapor to become ignitible; it is 
more difficult to ignite and presents less potential for the generation 
and spread of vapor. A common example is home heating oil (Fuel 
Oil No. 2). Home heating oil must be atomized to a fine mist in 
order for it to be easily ignited. 

Certain solutions of liquids in water exhibit a flash point using the 
standard closed-cup test procedures but will not burn and might 
even extinguish afire. To assist identifying such solutions, the 
following standards are helpful: ASTM D4207, Standard Test 
Method for Sustained Burning of Low Viscosity Liquid Mixtures by 
the Wick Test, and ASTM 4206, Standard Test Method for Sustained 
Burning of Liquid Mixtures by the Setaflash Tester (Open Cup). 
Liquid mixtures that do not sustain combustion for a specifiedtime 
at a specified temperature are considered to be noncombustible. 
These tests provide additional data for determining proper  storage 
and handling of such mixtures. In a confined space, such mixtures 
might still create an ignitible vapor-air mixture, depending on die 
amount  of flammable liquid in the mixture and the quantity of the 
spill. 

Related to the flash point is the "fire point". The fire point of a 
liquid is the temperature at which ignition of vapors will result in 
continued burning. As die term "flash point" suggests, the vapors 
generated at that temperature will flash, but will not necessarily 
continue to burn. While the difference between flash point  and fire 
point has some significance when conducting flash point tests, it is 
ignored in practice and the flash point is used to classify the liquid 
and characterize its hazard. 

For more information, see ASTM E502, Standard Test Method for 
Selection and Use of ASTM Standards for the Determination of 
Flash Point of Chemicals by Closed Cup Methods and the ASTM 
Manual on Flash Point Standards and Their Use. 
A-1-7.2, Vapor Pressure. Vapor pressure is a measure of the 

pressure that the liquid exerts against the aunosphere above. . i t . j u s t  
as the atmosphere exerts pressure on the surface of the hqmd, the 
liquid pushes back. Vapor pressure is normally less than atmo- 
spheric pressure and is a measure of the liquid's tendency to 
evaporate, to move from the liquid to the gaseous state. This 
tendency is also referred to as volatility, thus file use of the terna 
'~¢olatile" to describe liquids that evaporate very easily. The higher 
the vapor pressure, the greater the rate of evaporation and the lower 
the boiling point. Simply put, dais means more vapors and increased 
fire risk. 

A-1-7.3 The classification of liquids is based on flash points that 
have been corrected to sea level, in accordance with the relevant 
ASTM test procedures. At high altitudes, the actual flash points will 
be significantly lower than those eidaer observed at sea level or 
corrected to atmospheric pressure at sea level. Allowances might be 
necessary for this difference in order to appropriately assess the risk. 

Table A-1-7.3 presents a comparison of the definitions and 
classification of flammable and combustible liquids, as set forth in 
section 1-7 of dais Code, with similar definitions and classification 
systems used by other regulatory bodies. 

NOTE: The Hazardous Materials Regulations of the I_7. S. 
Department  of Transportation (DOT), as set forth in the Code of 
Federal Regulations, Title 49, Parts 173.120(b)(2) and 173.150(f), 
provide an exception whereby a flammable liquid that has a flash 
point between 100°F (37.8°C) and 141°F (60.5°C) and does not also 
meet the definition of any other DOT hazard class can be reclassi- 
fied as a combustible liquid (i.e., one having a flash point above 
141°F (60.5°C) for shipment  by road or rail within the United States. 
SUBSTANTIATION: This incorporates text of NFPA 321 into NFPA 
30. 
COMMITTEE ACTION: Accept. 

(Log #40) 
Committee: FLC-TAN 

30- 22 - (2-1): Accept in Principle 
SUBMITTER: Peter IL Marshall, Charlotte, NC 
RECOMMENDATION: This chapter shall apply to aboveground, 
underground,  and inside storage of liquids in fixed tanks; and, in 
portable tanks whose capacity exceeds 660 gal (2498 L). 

(Added separation of the two indeuendent  requirements [; and ,] !) 
SUBSTANTIATION: As presently written the application of this 
chapter is unclear. The 1991 edition of the Flammable and 
Combustible Liquids Code Handbook provided no explanatory 
commentary regarding the scope of Chapter 2 while the 1993 
edition has included a lengthy commentary beginning with "It is 
sometimes assumed... This is not  correcL" Clearly the committee 
has come to the realization that this paragraph is up for misinterpre- 
tation. As a nmtter of fact, as written it does NOT state what the 
explanatory commentary states. However, the explanatory commen- 
tary is quite clear as to what the scope of Chapter 2 is and is 
conveyed more accurately in the proposal above. 
COMMITTEE ACTION: Accept in Principle. 

Revise 2-1 to read: 
2-1 Scope. This chapter shall apply to: 
(a) the storage of flammable andcombust ib le  liquids in fixed 

aboveground and underground tanks; 
(b) the storage of flammable and combustible liquids in fixed 

aboveground tanks in buildings; 
(c) the storage of flammable and combustible liquids in portable 

tanks whose capacity exceeds 660 gal (2500 L); and 
(d) the installation of such tanks and portable tanks. 

COMMITTEE STATEMENT: This revision of the Scope of Chapter 
2 should eliminate any confusion. 

A-1-7.3 Comparative Classification of Liquids 

Agency Agency Agency Flash Point NFPA Definition NFPA Classification NFPA Flash Point 
CJassification 

ANSI/CMA Z129.1-1994 Flammable < 141°F Flammable (;ombustible Class I mad Class II < 100°F 
Class IIIA >IO0°F to <140°F 

_>140°F to <200°F 

Combustible >141°F to <200°F Combustible Class IIIA >140°F to <200°F 

DOT Flammable < 141°F Flammable Class I < IO0°F 
Combustible Class II >100°F to <I40°F 

Class IIIA ->140°F to <200°F 

Combustible ->I41°F to <200°F Combustible Class IIIA >140°F to <200°F 

DOT HMd891 Domestic Fl,'umnable <IO0°F Flammable Claxs I <IOO°F 

Exception (a) Combustible ->IOO°F to <200°F Combustible Class II ->100°F to <140°F 
Class IIIA ->140°F to <200°F 

LIN Flammable < 141°F Flammable Class I < 100°F 
Combustible Class II >100°F to < 140°F 

Class IIIA ->140°F to <200°F 

Combustible >141°F to <200°F Combustible Class II >100°F to < 140°F 
Class Ilia >-140°F to <200°F 

(a) See "Note" in A-1-7.3. 
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(Log #69) 
Committee: FLC,-TAN 

30- 23 - (Table 2-1): Reject 
SUBMITTER: Rick Thornberry,  ConVault 
RECOMMENDATION: Revise table to read as follows: 
SUBSTANTIATION: The purpose of this proposal is to recognize 
the new aboveground tank technology known as protected 
aboveground tanks which are similar to fire resistant tanks presently 
regulated in NFPA 30A-1993. Protected aboveground tanks, 
however, achieve a greater fire resistive protection than fire resistant 
tanks and also provide protection against vehicle impact and ballistic 
impact. A companion proposal to NFPA 30A establishes the 
performance criteria for protected aboveground tanks and also 
specifies that such tanks be provided with enclosed secondary 
containment to provide an additional level of fire safety. Another 
companion code changer to NFPA 30 proposes a new Section 2-2.6 
which specifies the requ!xements for protected aboveground tanks 
based on NFPA 30A and limits their individual capacity to 12,000 gal. 

Protected aboveground tanks provide a significant level of fire 
safety which is at least ecluivalent to horizontal or vertical tanks with 
emergency relief venting provided with an approved inerting system 
or an approved foam system. In accordance with Table 2-1, these 
tanks are allowed a reduction of 50 percent in the minimum 
distances shown in Table 2-6. Since protected aboveground tanks 
provide passive fire resistive protection and are of substantial 
construction and contain enclosed secondary containment, they 
pose a very minimal fire hazard to any surrounding buildings, public 
ways, or adjacent properties. Therefore, it appears reasonable to 
allow a further reduction in the minimum separation distances 
specified in Tables 2-1 and 2-6 as indicated in this proposal. The 

~ roposed distances appear reasonable given the protection provided 
y protected aboveground tanks relative to the otl~er separation 

distances specified in Table 2-1 for "unprotected" tanks provided 
with active fire protection systems. 

C O M M I T r E E  ACTION: Reject. 
COMMITTEE STATEMENT: The Technical Committee does not 
believe this proposal presents adequate justification for this change. 

(Log #CP22) 
Committee: FLC-TAN 

30-24-(2-1 Exception (New)): Accept 
SUBMITTER: Technical Committee on Tank Storage and Piping 
Systems 
RECOMMENDATION: Add an exception to 2-1 to read: 

"Exception: Tanks that do not exceed 1,100 gal and located at 
farms and isolated sites, as covered in Chapter 6." 
SUBSTANTIATION: This exception will eliminate may potential 
conflict between the requirements of Chapter 2 and the new 
Chapter 6, which addresses farms and isolated sites. 
COMMITrEE ACTION: Accept. 

Type of Tank 

Table 2-1 Stable Liquids [Operating Pressure 2.5 psig (17.2 kPa) or Less] 

Minimum Distance in Ft from 
Property Line that Is or Can Be 

Built Upon, Including the 
Opposite Side of a Public Way 

Protection ~_k=~.! a_z .Nz'. Lzzz "2:zx ~ Y'- 

Minimum Distance in Ft from 
Nearest Side of Any Public Way or 
from Nearest Important Building 

Floating Roof 4 
[See 2-3.2.1 (a)] 

Protection for exposures ~ 1  1/2  times diameter of tank 1/6 times diameter of milk 

None Diameter of tank but need not 1/6 times diameter of tank 
exceed 175 ft 

Vertical with Weak Roof-to-Shell 
Sean~ 4 
(See 2-3.2.2) 

Approved foam or inerting 
system ;*'*'~- on tanks not exceeding 

150 ft in diameter '~'~3- 

1/2 times diameter of tank 1/6 times diameter of tank 

Protection for exposures ~ 1  Diameter of tank 1/3 times diameter of tank 
None 2 times diameter of tank but need 1/3 times diameter of tank 

not exceed 350 ft 

Horizontal and Vertical with 
Emergency Refief Venting to Limit 
Pressures to 2.5 psig 4 

Approved inerting s~stem '~2  on 
the tank or approved foam system 

on vertical tanks 
Protection for exposures*l  

1/2  times Table 2-6 1/2  times Table 2-6 

Table 2-6 Table 2-6 

None 2 times Table 2-6 Table 2-6 

Protected Abovem'ound Tank Protection for exoosures _1 2-1/2 

None 5 2-1/2 

SI Units: 1 ft = 0.3m. 

1 *See definition of"Prc tection for Exposures." 
2 **See NFPA 69, Stan,dard on Explosion Prevention Systems . 
3 ***For tanks over 150 ft in diameter, use "Protection for Exposures" or "None," as applicable. 
4 In no case shall the minimum distance be less than 5 ft. 
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(Log #36) 
Committee:  FLC-TAN 

30- 25 - (2-2.3 (New)): Reject 
SUBMITTER: Mike Psalidas, Aviation Equ ipment  Repair Services 
RECOMMENDATION: Above g round  a tmospher ic  tanks, including 
those incorpora t ing secondary conta inment ,  whose purpose  shall be 
for storing f lammable  or combustible liquids, and  whose capacity 
does no t  exceed 50,000 USG shall be labeled or listed with one of 
the following standards:  

(a) Underwri ters  Laboratories Inc., UL-142, Standard for Steel 
Aboveground Tanks for Flammable  & Combust ible  Liquids; UL-80, 
Standard for Steel Inside Tanks  for OIL Burner  Fuel. 

(b) American Pe t ro leum Institute Standard No. 650, Welded Steel 
Tanks for Oil Storage. 

(c) American Pet ro leum Institute Specifications.t2D, Field Welded 
Tanks for Storage of  Product ion Liquids; 12F, Shop Welded Tanks 
for Storage of Product ion Liquids. 
SUBSTANTIATION: There  has been a dramatic  increase in the  
p lacement  of  aboveground  f lammable  or combust ible  p roduc t  tanks 
in the  50,000 USG or less category, with a larger increase expected.  
This requirement ,  since these size tanks are p redominant ly  placed in 
set-vice stations, truck stops, airports, etc. would assure both 
consumer  and  regulatory authori t ies  that  construct ion standards,  
calculations, and  safety issues and  e q u i p m e n t  for these types of tanks 
have been met,  and  are periodically reviewed. Since it's conceivable 
these types of tanks can a n d / o r  will end  up in ne ighborhood  
facilities, the  need  for quality assurance and  i n d e p e n d e n t  review of 
all phases of  their  construct ion and  design seems most  imperative. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The existing requ i rements  are 
adequate  for safe installation. NFPA 30's requ i rements  are in t ended  
to provide a reasonable degree  of fire safety, yet mainta in  some  
flexibility. The  authori ty having jurisdict ion is empowered  to impose 
additional restrictions where condit ions warrant. The  submit ter  is 
fi~rther advised that  aboveground  tanks at service stations are 
governed by the  more  restrictive requi rements  of  NFPA 30A. 

(Log #47) 
Committee:  FLC-TAN 

30- 28 - (2-2.4.3): Accept 
SUBMITTERa Jon  V. Brannan,  Underwri ters  Laboratories, Inc. 
RECOMMENDATION: Revise text: 

Hgrizolltal Cvlindrical and  Rectangular  tanks built according to 
Underwri ters  Laboratories Inc. reqffirements in 2-2.3.1 shall be 
permi t ted  to be used for operat ing pressures not  exceeding 1 psig 
(6.9 kPa) and  shall be l imited to 2.5 psig (17.2 kPa) unde r  emer- 
gencyven t ing  conditions. Vertical Tanks built accordin~ to 
Underwriters  Laboratories Inc.. r eau i rements  in 2-2.3.1 r euu i re  an  
Enmnee r ing  evaluation if ooerated 'above 0.5 nsi~. 
SU~STANI~IATION: Clarifies that  UL Listed'Ve'rtical Atmospheric  
Tanks when operated above 0.5 psig require  an  evaluation to 
de te rmine  their  suitability for the  specific application. 
COMMITTEE ACTION: Accept. 

(Log #10) 
Committee:  FLC-TAN 

30- 29-  (2-2.5.1): Reject 
SUBMITTER: Lanny  R. Berke, 3M 
RECOMMENDATION: Revise t ex t a s  follows: 

"The pressure of  the  vessel shall never exceed the  design pressure 
of  the  vessel." 
SUBSTANTIATION: 1. "Normal" and  "abnormal"  are no t  defined. 

2. Is it the  in tent  that  abnormal  operat ing pressure of the vessel be 
allowed to exceed the  design pressure of the vessel? 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  Technical  Commit tee  on Tank 
Storage and  Piping Systems points  out  that, unde r  abnormal  
conditions, the tank is allowed to exceed its design pressure by the 
American Society of Mechanical  Engineers  Boiler and  Pressure 
Vessel Code. The  submit ter  is referred to this Code for criteria on 
"normal  operat ing pressure." 

(Log #CP24) 
Committee:  FLC-TAN 

30- 26 - (2-2.3.1): Accept  
SUBMITTER: Technical  Commit tee  on Tank  Storage and  Piping 
Systems 
RECOMMENDATION: Revise 2-2.3.1 by adding the  following text: 

"Tanks des igned and  const ructed to API 650 shall be permi t ted  to 
operate at pressures f rom a tmospher ic  to 1.0 psig, measured  at the  
top of the  tank. An engineer ing  analysis shall be required for any 
other  tank that  is in tended  for use at pressures above the 0.5 psig 
permi t ted  for a tmospher ic  tanks. In no case shall an  a tmospher ic  
tank be permi t ted  to be operated above 1.0 psig." 
SUBSTANTIATION: This  proposed  addit ion recognizes the  ability 
of  API 650 tanks to operate  at pressures beyond the 0.5 psig uppe r  
limit set by NFPA 30 for a tmospher ic  tanks. It also directs the  user  
to conduct  an  engineer ing  analysis of  any o ther  a tmospher ic  tank 
that  might  serve at opera t ing  pressures between 0.5 ps ig  and  1.0 
psig. Finally, this addi t ion sets an absolute limit to the  operat ing 
pressure of  tanks des igned for a tmospher ic  service. 
COMMITTEE ACTION: Accept. 

(Log #22) 
Committee:  FLC-TAN 

30- 27 - (2-2.3.1 (New)): Accept in Principle 
SUBMITTER: Jon  v.  Brannan,  Underwri ters  Laboratories, Inc. 
RECOMMENDATION: Add new text  as follows: 

(t) Underwri ters  Laboratories.  Inc.. S tandard  for External 
Corrosion Protection Svstems for Steel Underm-ound  Storage Tanks,  

SUBSTANTIATION: U n d e r g r o u n d  storage tanks are listed to this 
UL Standard and  therefore  shou ld  be referenced as UL58, UL142, 
and  UL1316 are currently referenced.  
COMMITTEE ACTION: Accept  in Principle. 

Refer to Commi t tee  Action on Proposals 30-47 (Log #26) and  3048  
(Log #27). 
COMMITTEE STATEMENT: UL 1746 is already appropriately 
referenced in Subsections 2-4.3(a) 6 and  2-4.3(b). 

(Log #43) 
Committee:  FLC-TAN 

30- 30 - (2-2.6): Reject 
SUBMITTER: Charles E. Kaempen,  KCL Projects Ltd. 
RECOMMENDATION: Revise text: 

2-2.6 Provisions for Internal  Corrosion. Atmosnher ic  under-  
t r round storage tanks, inc luding those incornora t ing secondarv 
CO[l~i[llnent[shall be built  so t'[aat internal corrosion of the  orimarv 
conta iner  can not  occur du r ing  a thirty year desima life of th~ t ank .  
SUBSTANTIATION: The  wor'ding aswell  as the~intent of  para- 
graph  2-2.6 in the  1993 edition of NFPA D o c u m e n t  No. 30 is no t  
clear. For example,  it sbould  be made  clear that  the  in tent  of  
para~gr~aph 2-2.6 is to provide envi ronmenta l  protect ion by prevent- 
ing the  unau thor ized  and  uncont ro l led  release of f lammable  and  
combustible liquids f rom steel u n d e r g r o u n d  storage tanks. External 
corrosion of  steel tanks can be inhibi ted by properly installed 
cathodic protect ion (sacrificial zinc or m a g n e s i u m  anodes) or by 
fiberglass coatings (such as described in UL 1746 Standard  for 
External Corrosion Protection Systems for Steel U n d e r g r o u n d  
Storage Tanks).  But nei ther  cathodic protect ion or nonmetal l ic  
coatings prevent  corrosion of the  bo t tom of a steel tank used as the 

imary container  for f lammable  and  combust ible  liquids. It is well 
own tha t  the  bot tom every fuel tank is covered by a measurable  

quant i ty  of  low pH water. If the  tank bot tom is unpro tec ted  steel, it 
will exper ience internal corrosion that  will eventually produce  
leakage of  the  tank 's  liquid contents  result ing in damage  to the 
env i ronmen t  and  possible pollut ion of u n d e r g r o u n d  water supplies. 

The  wording should  be an  u n a m b i g u o u s  s ta tement  that, regardless 
of  the  sponsor  of tank design,  internal  corrosion of  the  primary 
container,  shou ld  be prevented for a period of  at least 30 years. This 
is no t  an  unreasonable  r equ i r emen t  since 30 years is tim recom- 
m e n d e d  m i n i m u m  tanks design life established by the  Steel Tank  
Institute and  by manufac tu re r s  of  nomnetal l ic  u n d e r g r o u n d  storage 
tanks that  comply with the  requi rements  established by Underwrit- 
ers Laboratories Inc., unde r  Subject 1746 and  Subject UL 1316. 
COMMITX'EE ACTION: Reject. 
COMMITTEE STATEMENT: See Proposal 30-31 (Log #60). 
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(Log #60) 
Committee:  FLC-TAN 

30- 31 - (2-2.6): Reject 
SUBMITTER: Charles E. Kaempen,  KCL Projects Ltd. 
RECOMMENDATION: Revise text to read as follows: 

2-2.6 Provisions for Internal Corrosion. Atmospher ic  under-  
g r o u n d  storage tanks, including those incorpora t ing secondary 
conta inment ,  shall be built so that  internal corrosion of the  primary 
container  can no t  occur du r ing  a thirty year design life of the tank. 
SUBSTANTIATION: The  wording as well as the  in tent  of  para- 
graph 2-2.6 in tbe 1993 edition of NFPA D o c u m e n t  No. 30 is no t  
clear. For example,  it shou ld  be made  clear that  the  in tent  of  
paragraph 2-2.6 is to provide envi ronmenta l  protect ion by prevent- 
ing the  unau thor i zed  and  uncontrol led  release of  f lammable  and  
combust ible  liquids f rom steel u n d e r g r o u n d  storage tanks. External 
corrosion of steel tanks can be inhibited by properly installed 
cathodic protect ion (sacrificial zinc or m a g n e s i u m  anodes) or by 
fiberglass coatings (such as described in UL 1746 Standard  for 
External Corrosion Protection Systems for Steel U n d e r g r o u n d  
Storage Tanks).  But nei ther  cathodic protect ion or nonmetal l ic  
coatings prevent  corrosion of  the  bo t tom of a steel tank used as the  

rimary container  for  flzJnmable and  combustible liquids. It is well 
own that  the  bot tom of every fuel tank is covered by a measurable  

quant i ty  of  low pH water, f f t he  tank bot tom is unpro tec ted  steel, it 
will exper ience internal corrosion that  will eventually produce  
leakage of  the  tank 's  liquid contents  resul t ing in damage  to the  
env i ronment  and  possible pollut ion of u n d e r g r o u n d  water supplies. 

The  wording should  be an unambi guous  s ta tement  that, regardless 
of  the  sponsor  of tank design,  internal corrosion of the  primary 
container,  shou ld  be prevented for a period of  at least 30 years. This  
is no t  an  unreasonable  r equ i r emen t  since 30 years is the  recom- 
m e n d e d  m i n i m u m  tank design life established by the  Steel Tank  
Institute and  by manufac ture rs  of  nonmetal l ic  u n d e r g r o u n d  storage 
tanks that  comply with the requ i rements  established by Underwriters  
Laboratories, Inc. u n d e r  Subject 1746 and  Subject UL 1316. 

NOTE: Suppor t ing  material  is available for review at NFPA 
Headquarters .  
COMMITTEE ACTION', Reject. 
COMMITTEE STATEMIENT: This is adequately covered by existing 
per fo rmance  based requirements .  It is no t  reasonable to expect  
short- term use tanks to meet  a S0-year life cycle. 

such,  when provided with enclosed secondary con ta inmen t  should  
no t  have to be provided with separate dikes or a drainage control 
system. 

Protected aboveground  tanks with enclosed secondary  con ta inmen t  
tha t  is also encased within the fire resistive protect ion provided for 
the  protected aboveground  tank to meet  the  per formance  criteria 
specified in NFPA 30Aprovide  a significantly greater  level of  fire 
safety which is i n t e n d e d t o  be recognized by el iminat ing the  need  
for requi red  separation distances as specified in Table 2-1~ For these 
types of  tanks the  potential  for  an  accidental fire involving a spill at 
the  tank or the  tank and  its contents  is virtually nonex is ten t  due  to 
the  e n h a n c e d  level of  protect ion and  con ta inmen t  provided by such 
designs. Because of the significant level of  safety provided by sucb 
tanks, it appears  reasonable no t  to specify m i n i m u m  separation 
distances since the  hazard is mit igated by the  tank design itself. 
COMMITTEE ACTION: Accept  in Principle. 

Add to 2-2.3.1 (a) a r e fe renced to  UL 2085, Insulated Aboveground  
Tanks for Flammable  Liquids. 
COMMITTEE STATEMENT: The  Technical  Commit tee  feels that  
these tanks are an  acceptable design and  the test requi rements  of  
UL 2085 are adequate.  The  Technical  Commit tee  points out  that  
these tanks mus t  still mee t  all o ther  requi rements  of  NFPA 30. With 
specific referenced to this proposal, 2-2.6.1 refers to an  installation, 
no t  a design code. This is no t  appropriate.  Proposed 2-2.6.2 
conflicts with NFPA 30 and  NFPA 30A, as both allow these tanks up 
to 12,000 gal. 2-2.6.3 is already addressed  by an Except ion to 2-3.4.1. 
Finally, the  Technical  Commit tee  sees no justification for eliminat- 
ing the  need  to comply with the separat ion distances of  NFPA 30. 

(Log #5) 
Committee:  FLC-TAN 

30- 33 - (2-3.1 (New)): Reject 
SUBMITTER: Jeffrey F. Moiler, Assoc. of American Railroads 
RECOMMENDATION: Add new text as follows: 

Sepaxation Distance for New Facilities 
Loaded tank Cars and Storage Tanks from Mainline Class II Track or 

Better 

(Log #70) 
Committee:  FLC-TAN 

30-32-  (2-2.6 (New)): Accept in Principle 
SUBMITTER; Rick Thornberry ,  ConVanlt  
RECOMMENDATION: Add a new Section 2-2.6 to read as 
indicated in the  following and  r e n u m b e r  present  Section 2-2.6 as 2- 
2.7: 

2-2.6 Protected Aboveground Tanks.  
2-2.6.1 Protected aboveground  tanks shall complywith  NFPA 30A, 

Automotive and  Marine :~ervice Station Code. 
2-2.6.2 The  individual capacity of  a protected aboveground  tank 

shall no t  exceed 12,000 ~,al (45,420 L). 
2-2.6.3 Protected aboveground  tanks provided with enclosed 

secondary con ta inmen t  shall no t  be required to comply with Section 
2-3.4. 

2-2.6.4 A protected aboveground  tank provided with enclosed 
secondary con ta inmen t  which is completely encased by the fire 
resistive protection integral to the  pro tec ted  aboveground  tank shall 
no t  be requi red  to compi[y with Table 2-1. 
SUBSTANTIATION: This  is a compan ion  proposal to a proposed  
revision to Table 2-1 which incorporates  m i n i m u m  separation 
distances for protected aboveground  tanks. This  proposal prescribes 
the  requi rements  for protected aboveground  tanks which are 
presently not  regulated byNFPA 30A. However, there is a compan-  
ion proposal to NFPA 30A which will specify per formance  criteria for 
protected aboveground  tanks that  provide greater  fire resistive 
protection to the  tank and  its contents  than  fire resistant tanks 
presently specified in NFPA 30A. In addition to the  increased fire 
resistive protection, protected aboveground  tanks also mus t  resist a 
hose s t ream test at  the  end  of the  fire test  and  are des igned to be 
resistant to vehicle impact  and  ballistic impact. 

The  individual capacity of  protected aboveground  tanks it to be 
limited to 12,000 gal which is the  m a x i m u m  allowed in NFPA 30A 
and  the m a x i m u m  practical limit for factory manufac tu red  tanks of  
this design. 

Protected aboveground  tanks provided with enclosed secondary 
con ta inmen t  as specified in a compan ion  proposal to NFPA 30A are 
no t  required to comply ~i th  the  provisions for diking or spillage 
control per Section 2-3.4. Protected aboveground  tanks of flais 
design are  very similar to Exception No. 2 to Section 2-3.4.1 and,  as 

Activity 

Loading and Unloading 
Storage of Loaded Tank Cars 
Storage in Tanks 

Combustible 
Liquid, Corro~ve 

Material and 
ORM's 

50 ft 
25 ft 
50 ft 

PHI (Hazard 
Zone A or B), 

Flammable 
Liquid, 

Flammable Gas, 
Non Flammable 

G&s and All 
Other Hazard 

Classes 

I00 ft 
50 ft 
100 ft 

"With regard to existing facilities, m a x i m u m  reasonable effort 
should  be made  to conform to this s tandard  taking into consider- 
ation cost, physical and  legal constraints.  

The  proposals apply to storage on railroad property and  on 
chemi-cal company  property located close to railroad mainline."  
SUBSTANTIATION: Establ ishment  of  standardized setbacks for 
hazardous  materials storage and  hand l ing  will increase s:ffety. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The Tedmica l  Commit tee  on Tank  
Storage and  Piping Systems feels that  the  incident  history provided 
by the  submit ter  does  not  justify the  implementa t ion  of the 
separat ion distances r e c o m m e n d e d  in the proposal. Few such 
incidents have occurred.  In reviewing those that  have occurred,  it 
cannot  be de t e rmined  whether  there  was or was not  a dike or o ther  
barrier that  migh t  have prevented impact  of the tank by tile railcar. 
Also, it is n o t e d t h a t  one ,of  the  incidents involved breach of a 
liquefied pe t ro leum gas rallcar. The  distances stated would have 
had  no effect on tile ou tcome of dais incident.  

The  Tecbnical  Commit tee  points  out  that  the traffic density and  
average speed on the  rail line would presumably  be a risk factor, yet 
does not  appear  to be addressed.  The  Technical  Commit tee  also 
points  out  tha t  it would be impossible to retroactively apply the  
proposed  requirement ,  as indicated by the  proposed language.  
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(Log #11) 
Committee:  FLG-TAN 

30- 34-  (2-3.3.3(g)1): Reject 
SUBMITTEd: D. L. Hierman,  Rhone-Poulenc  
RECOMMENDATION: In the first sen tence  between words "seam" 
and  "or" insert: 

", low pressure tanks, pressure vessels" 
SUBSTANTIATION: Requ i r emen t  for in termedia te  dikes is more  
restrictive for low pressure  tanks and  pressure vessels than  for 
floating roof  or weak roof-to-sheU seam tanks. Construct ion of  a 
tank's  roof has no t  relevance for the  possibility or severity of a spill 
f rom a tank or its associated piping. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT" The  Technical  Commit tee  on Tank  
Storage and  Piping Systems points  out  that  this proposal would 
change the  in tent  of  NFPA 3O's requ i rements  for a tmospher ic  
storage tanks and  the  subdivision requ i rements  in 2-3.3.3(g)2. The  
Technical  Commit tee  also points  out  that  acceptance of this 
proposal would increase overall fire hazard because pressurized 
tanks would be directly exposed to a spill in the  storage area. 

COMMITTEE STATEMENT: NFPA 30 establishes a m i n i m u m  level 
of  protect ion for fire protect ion purposes.  This  r equ i r emen t  goes 
beyond that. 

(Log #77) 
Committee:  FLC-TAN 

30- 38 - (2-3.4.3(d)): Reject 
SUBMIT'FEll: GaryAus te rman,  Burns & McDonnell  Engineer ing  
Company  
RECOMMENDATION: Delete the  last sentence  in paragraph (d) 
and  add: 

"The entire diked area should  be sufficiently impervious to contain 
Ssand prevent  soil or  groundwater  contaminat ion."  

TANTIATION: Paragraph now addresses only extremely 
porous  soils but  shou ld  cover any soils to prevent  contaminat ion.  
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: It is no t  the  in tent  of  NFPA 30 to 
govern envi ronmenta l  matters  that  are properly in the jurisdiction of 
U.S. EPA. 

(Log #CP25) 
Committee:  FLC-TAN 

30- 35 - (2-3.4.1 Exception No. 2 (i) (New))i Accept  
SUBMITTER: Technical  Commit tee  on Tank  Storage and  Piping 
Systems 
RECOMMENDATION: Add a new subparagraph  (i) to read: 

l "Means shall be provided to establish the integrity of  the secondary 
conta inment .  For testing of  secondary containment- type tanks, see 
2-8.3.1 )' 
SUBSTANTIATION: Some aboveground  secondary conta inment -  
type tanks are not  fu rn i shed  with means  to verify the t ightness of  the  
secondary conta inment .  Some systems involve componen t s  that  
cannot  be visually inspected.  The  except ion to the  spill control 
provisions assumes that  the tank owner /ope ra to r  and  the  authori ty  
having jur isdict ion can be assured that  the con ta inmen t  is funct ional  
t h roughou t  the  operation of  the  system. 
COMMITTEE ACTION: Accept~ 

(Log #24) 
Committee:  FLC-TAN 

30- 36 - (2-3.4.1 (h)):  Accept in Principle 
SUBMITTEI~ Jon  v.  Brannan,  Underwri ters  Laboratories, Inc. 
RECOMMENDATION: Revise text as follows: 

(h) Where  the  interstitial space is enclosed, it shall be provided 
with emergency  vent ing in accordance with 2-3.6 or shall be covered 
bv the  Listing. 
SUBSTANTIATION: Emergency  venting o f  the  interstice o f  t ight 
wrap aboveground  storage tanks and  fire resistant (insulated) tanks 
is an area u n d e r  review by industry and  UL. T he  cur ren t  wording of 
paragraph 2-3.4.1 (h) would not  allow considerat ion for reduced  
venting~of the  interstice in a listing investigation. 
COMMITTEE ACTION: Accept  in Principle. 

Add the following second  sentence  to Subsection 2-3.6.1 : 
"This r equ i r emen t  shall also apply to each c o m p a r t m e n t  of  a 

compa r tmen ted  tank, the  interstitial space (annulus)  of  a secondary 
containment- type tank, and  the enclosed space of tanks of  closed-top 
dike construction.  Spaces or  enclosed volumes,  such  as those  
in tended  for insulation, membranes ,  or weather shields, tha t  can 
contain liquid because of  a leak f rom the primary vessel and  can 
inhibit  v e n t i n g d u r i n g  fire exposure sbaU also comply with this 
subsection.  The  insulation, m e m b r a n e  or weather  shield shall no t  
interfere with emergency  venting." 
C O M M I T r E E  STATEMENT; The  Technical  Commit tee ' s  version is 
clearer. 

(Log #78) 
Committee:  FLC-TAN 

30- 37-  (2-3.4.3(b)): Reject 
SUBMITTER: Gary Austerman,  Burns & McDonnell  Engineer ing  
Company  
RECOMMENDATION: Add to paragraph (b): 

"The volume shall include sufficient freebom'd to allow for 
precipitation volumes." 
SUBSTANTIATION: The  volumetric  capacity now only addresses 
the  tank volume without regard to precipitation or fire protection 
water volumes. 
COMMITTEE ACTION: Reject. 

(Log #9) 
Committee:  FLC-TAN 

30- 39 - (2-3.5.4): Accept in Principle 
SUBMITTER: James  McDairmant~ Maryland Waste Management ,  
Oil Control Program 
RECOMMFNDATION: Add after sen tence  4: 

"Tanks storing Class I liquids that  require  vent ing devices that  are 
normally closed, except  when vent ing to pressure or vacuum 
conditions,  shall be equ ipped  with an emergency  relief device that  
vents at a pressure in excess of  the  normal  vent ing device but  less 
than  2.5 psig (17.2 kPa)." 
SUBSTANTIATION: It has been observed that  gasoline storage 
tanks, equ ipped  with p re s su re /vacuum vent  devices and  manways 
with loose fit t ing bolts, vent  f rom the manway instead of the normal  
vent. The  manway in mos t  instances is located less than  12 ft above 
the  ground.  Vent ing gasoline vapors f rom the manway places 
potentially explosive mixtures  close to the  g r o u n d  and  in the  vicinity 
of  sources of  ignition. Leaking manway covers will also compromise  
envi ronmenta l  considerat ions of  restricting the  release of  gasoline 
vapors to the  a tmosphere .  
C O M M r r r E E  ACTION: Accept in Principle. 

Revise the four th  sentence of 2-3.6.4 to read: 
"Such devices shall be vaporfight  and  shall be permi t ted  to be. . ."  

COMMITTEE STATEMF, NT: The  Technical  Commit tee  on Tank  
Storage and  Piping Systems agrees with the reasons for this proposal,  
but  notes  that  emergency  vent  devices can be safely used on 
manways. The  Technical  Commit tees '  p roposed  a m e n d m e n t  to 2- 
3.6.4 meets  the  submit ter ' s  intent,  while still allowing such devices to 
be used. 

(Log #21) 
Committee:  ELCrTAN 

30- 40 - (2-3.5.6): Reject 
SUBMITTER: Dennis  P. Nolan, Occidental  International  Exp. & 
Prod. Co. 
RECOMMENDATION: Revise section to ~tate tanks to be provided 
with "listed" f lame arrestors. Flame arrestors provided to pressure 
vessels or used  "in line" to vapor disposal systems shall mee t  the 
in tent  of  33 CFR Part 154, SubPart  E). 
SUBSTANTIATION: U.L. or  FM do not  test f lame arrestors for in 
line de tonat ions  f r o m / t o  presstire vessels, only storage tanks. 33 CFR 
Part 154, SubPart  E, Test  Flame Arrestors for in-line h i g h  presstlre 
detonations.  

References: 
(1) UL 525. 
(2) British Standards 7244:1990 

COMMITTEE ACTION: Reject. 
COMMH"rEE STATEMENT: The  Technical  Commit tee  on Tank  
Storage and  Piping Systems disagrees with this proposal for the 
following reasons: 

I. Flame an-esters are already required to be listed. 
2. Flame arresters are not  required for pressure vessels, indeed 

would serve no purpose  on the  relief vent  of  a pressure vessel. 
The  Technical  Commit tee  points out  that  vapor disposal /  

processing systems are covered in Chapter  5 of  NFPA 30. 
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(Log #2) 
Committee:  FLC-TAN 

30- 41 - (2-3.5.7 Exception):  Accept in Principle 
Note: This proposal appea red  as c o m m e n t  30-6 which was he ld  for 

fur ther  study f rom the Annual  93 TCD, which was on proposal 30-10. 
SUBMITTER: Russe l l J  Kerlin, Dow Corn ing  Corp. 
RECOMMENDATION: Delete the  phrase  "water miscible" in the 
first sentence  of  the  exception.  
SUBSTANTIATION: The  test data  presented  in the  substant iat ion 
does not  suppor t  the need  for liquids to be water miscible in order  
to qualify for the  specified 50 percent  reduction.  While sprinklers 
installed both  above and  below the  tank (test no. 2) did result  in 
fur ther  heat  reduct ion ~s compared  with the  API model,  the free- 
burn  test without sprinklers (test No. 1) resulted in a 56 percent  
reduct ion in heat.  Test  no. 3 with 286 F sprinklers at 30 ft also 
resulted in a 56 percent  reduct ion (presumably as a result  of  the  
sprinklers failing to operate),  and  test no. 4 even resulted in an 
increase in heat.  This data therefore  suggests that  water-miscibility is 
n o t a n  essential parameter  in this respect. In any case, this exception 
could be applied to relief valves on storage tanks without  sprinkler 
protect ion (e.g., on tanks with drainage or insulation only). 
Consequently,  water-miscibility would no t  be important .  

Elimination of the  stipulation for liquids to be water miscible would 
allow the 50 percent  face:or to be applied to tanks storing f lammable  
and  combustible liquids which are no twa ter  miscible and  which have 
heats  of  combus t ion  less than  ethanol.  There  are at  least several 
such liquids which are in relatively wide commercial  use, e.g. 
chlorosilanes, some silicone fluids, etc. 
COMMITTEE ACTION: Accept in Principle. 
Add  a new exception to 2-3.6.7 to read: 
Exception: Where  liquids that  are no t  water-miscible and  whose 

heats of  combust ion  and  rates of  burn ing  are equal to or less than  
those of ethyl alcohol (ethanol)  are stored, processed, or hand led  
and  where there is no potential fire exposure  f rom liquids o ther  
than  these liquids, the  above factors for insulation alone and  
drainage alone shall be permi t ted  to be reduced  by 50 percent .  No 
fur ther  reduct ion shall be allowed for protect ion by means  of water 
spray. Drainage shall no t  be required to obtain dais reduction.  In 
no case shall the  above/ac tors  be reduced  to less than  0.15. 
COMMITrEE STATEMENT: The  Technical  Commit tee  on Tank  
Storage and  Piping Systems recognizes that  the  original tests were 
done  us ing  water-miscible liquids, bu t  agrees that  there  is no logical 
reason to dist inguish between miscible and  non-miscible liquids. 
However, the  reduct ion factors for protection schemes  involving 
water spray can receive no addit ional  reduct ion because the  water 
spray will no t  be able to dilute the  f lammable  or combustible liquid. 

(Log #28) 
Committee:  FLC-TAN 

30-42-  (2-3.6.7): Reject 
SUBMITTER: William ]?leitzig, Dow Chemical  Company  
RECOMMENDATION: Remove the word "stable" f rom the text. 
SUBSTANTIATION: The  code does not  specify which credits to use 
for unstable liquids. By el iminating the  word "stable" the  same 
credits will be used  for both stable and  unstable  liquids. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: Subsection 2-3.6.4 specifically states 
that  special considerat ion mus t  be given to unstable  liquids, because 
the  vent  capacity de t e rmined  in 2-3.6 migh t  not  be adequate.  

(Log #29) 
Committee:  FLC-TAN 

30- 43 - (2-3.6.7): Reject 
SUBMITTER: William Heitzig, Dow Chemical  Company  
RECOMMENDATION: Add to this section: 

"0.2 for a foam-water system in accordance with NFPA 16, Standard 
for Delu,~e Foam-Water Sprinkler and  Foam-Water Water Spray 
Systems.' 
SUBSTANTIATION: Ir~cludes recognit ion of the  NFPA 16 system 
on relief design. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  submit ter  offers no technical  

justification for the  change.  

(Log #30) 
Committee:  FLC-TAN 

30- 44 - (2-3.6.7): Reject 
SUBMITTER: William Heitzig, Dow Chemical  Company  
RECOMMENDATION: Add to this section: 

"0.1 for a foam-water system with drainage in accordance with 
2-3.4.2." 
SUBSTANTIATION: Includes recognit ion of drainage and  a NFPA 
16 design in relief design. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  submit ter  offers no technical  
justification for the  change.  

(Log #31) 
Committee:  FLC-TAN 

30- 45 - (2-3.6.8): Reject 
SUBMITTER: William Heitzig, Dow Chemical  Company  
RECOMMENDATION: R e n u m b e r  cur rent  2-3.6.8 and  2-3.6.9 to 
2-3.6.9 and  2-3.6.10. 

Add new 2-3.6.8 to read: 
"Where tanks are protected by a deluge foam-water system des igned 

in accordance with NFPA 16 and  drainage is provided in accordance 
with 2-3.4.2 a fire scenario with a 10 minute  t ime dura t ion  may be 
considered". 
SUBSTANTIATION: Currently NFPA 30 does no t  recognize the  
ext inguishing capability of  an NFPA 16 system. This  gives the  
designer  clear direction and  ano the r  design opt ion where an 
unstable liquid is stored. 
COMMITTEE ACTION: Reject. 
COMMITFEE STATEMENT: The  Technical  Commit tee  feels that  
the  durat ion cri teda cited is properly within the  jurisdict ion of NFPA 
16, no t  NFPA 30. There  is no technical justification offered for this 
factor. 

(Log #23) 
Committee:  FLC-TAN 

30-46-  (2-4.2.1): Reject 
SUBMITTER: Jon  V. Brannan,  Underwri ters  Laboratories, Inc. 
RECOMMENDATION: Revise text as follows: 

"All u n d e r g r o u n d  tanks shall be installed in accordance with the  
manufac ture r ' s  instructions, where available Where  the  
manufac ture r ' s  instructions are no t  available, refer to PEI Doc u m en t  
RP100-90 titled "Recommended  Practices for Installation of 
U n d e r g r o u n d  Storage Systems". Under t r round  Tanks  shall be set 
on firn~ foundations~and s u r r o u n d e d  with at least 6 in. (15 cm) of 
noncorrosive inert  material  such as clean sand  or gravel well t amped  
in place. The  tank shall be placed in the hole with care, since 
d ropp ing  or rolling the  tank into the  hole can break a weld, 
punc ture  or damage  the tank, or  scrape off the  protective coating of 
coated tanks." 
SUBSTANTIATION: Manufacturer ' s ,  Owners, Installer's and  the 
Authori ty Having Jurisdict ion need  to be aware of the  impor tance  of 
proper  installation procedures  for U n d e r g r o u n d  Storage Tanks to 
mainta in  its structural integrity in various types of installations. The  
subtle change  in the  cur rent  text of  paragraph 2-4.2.1 provides for 
more  emphas is  on the  PE! Document .  
COMMITI'EE ACTION: Reject. 
COMMITTEE STATEMENT: The  Technical  Commit tee  on Tank  
Storage and  Piping Systems feels that  the  i tems addressed in this 
proposal are already adequately covered in various areas in Chapter  
2 of  NFPA 30. 

(Log #26) 
Committee:  FLC-TAN 

30-47-(2-4 .3  (a)6 (New)): Accept 
SUBMITTER: i o n  V. Brahman, Underwri ters  Laboratories, Inc. 
RECOMMENDATION: Add new text as follows: 

6. Underwri ters  Laboratories. Inc.. S tandard for External 
Corrosion Protection Systems for Steel U n d e r ~ o u n d  Storage Tanks. 
UL1746. Part 1. 
SUBSTANTIATION: Recently publ ished UL Standard UL1746 
covers Cathodic Protection of Steel U n d e r g r o u n d  Storage Tanks. 
COMMITYEE ACTION: Accept. 
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(Log #27) 
Committee: FLC-TAN 

30- 48 - (2-4.3(b)): Accept 
SUBMITTER: Jon  v. Brannan, Underwriters Laboratories, Inc. 
RECOMMENDATION: Revise textas  follows: 

(b) Approved or listed corrosion-resistant materials or systems, 
which may include special alloys, fiberglass reinforced plastic, or 
fiberglass reinforced plastic coatings. (See Standard for Glass-Fiber- 
Reinforced Plastic Under~round Storage Tanks for Petroleum 
Products, Alcohols, and Alcohol Gasol~e Mixtures. UL1316 and 
Underwriters Laboratories Standard for External Corrosion 
Protectior~ Systems for Steel Under~round Storage Tanks. UL1746). 
SUBSTANTIATION: Recently pul~ished UL Standard 1746 covers 
composite and jacketed corrosion protected steel underground  
storage tanks. Also, the addition of the reference to ILL1316 and 
UL1746 make this paragraph consistent with 2-4.3(a). 
COMMITTEE ACTION: Accept. 

(Log #120) 
Committee: FLC-TAN 

30- 49 - (2-4.4): Accept  in Principle 
SUBMITTER: Eugene S. Schmitt, Michigan State Police Fire 
Marshals Division 
RECOMMENDATION: 2-4.4.1, 2-4.4.6 and 2-4.4.7 are current  
2-4.4.1, 2-4.4.2 and 2-4.4.3 respectively. 2-4.4.2, 2-4.4.3, 2-4.4.4, 
2-4.4.5 and 2-4.4.8 is language from Appendix  C. 

2-4.4 Abandonment ,  Reuse, or Change of  Service of Underground  
Tanks. 

2-4.4.1 Underground  tanks taken out of service shall be safe- 
guarded or disposed of  in a safe manner.  

2-4.4.2 Tanks shall be rendered  temporarily out of  service only 
when it is p lanned  that they will be re turned to active service within 
a reasonable period or pending closure in place or removal within 
90 days. Tanks placed in a temporary out of service condition shall 
be secured as follows: 

(a) Vent lines shall remain open and functioning. 
(b) Disconnect piping at all tank openings. 
(c) Cap or plug all lines such as fill line, gauge opening, pump 

suction and vapor return. 
(d) Secure against tampering. 
2-4.4.3 Tanks taken permanently out of  service by closure in place 

shall be secured as follows: 
(a) Remove all f lammable and combustible liquid and residue 

from the tank and from all connect ing lines. 
(b) Disconnect and remove the suction, inlet, gauge and vent 

lines. 
(c) Fill the tank completelywith an inert, solid material. 
(d) Cap of  plug all openings. 
2-4.4.4 Tanks taken permanently out of service by removal shall be 

secured as follows: 
(a) Remove all f lammable or combustible liquid and residue from 

the tank and from all connect ing lines. 
(b) Disconnect and remove the suction, inlet, gauge and vent 

lines. 
(c) Safeguard the tank by purging the flammable or combustible 

vapors or inerfin~ the potentially explosive a tmosphere  in the tank 
prior to dismantling or transporting. 

(d) Test the tank to determine  that  it is safe. 
(e) Remove the tank promptly and to a safe area away from public 

a c c e s s .  

2-4.4.5 All piping having been connected  to a tank closed in place 
or removed from the ground shall be emptied of all f lammable and 
combustible liquids, purged of flammable vapors and removed from 
the ground. 

2-4.4.6 Only those used tanks that  comply with the applicable 
sections of this code and are approved by the authority having 
jurisdiction shall be installed for flammable or combustible liquid 
service. 

2-4.4.7 Tanks that undergo any change of s tored product  shall 
meet  the requirements  of  Section 2-2. 

2-4.4.8 If a tank is to be disposed of  as junk, it shall be retested for 
flammable vapors and, if necessary, rendered  gas-free. After junking 
and before releasing to junk  dealer, a sufficient number  of  holes or 
openings shall be made in it to render  unfit for fur ther  use. NFPA 
327, Standard Procedures for Cleaning or Safeguarding Small Tanks 
and Containers Without  Entry, provides itlformation on safe 

~ rocedures for such operations. 
UBSTANTIATION: The proper  procedure for abandonment ,  

reuse, or change of  service of  underground  tanks is critical. 
Therefore,  provisions in Appendix C should be made part of the 
main text of the code in order  to assure these safe practices are 
followed. 
COMMITrEEACTION: Accept in Principle. 

Revise 2-4.4 to read as follows: 
24.4 Temporary and Permanent  Closure of Underground  Tanks. 
2-4.4.1 The procedures outl ined in this subsection shall be 

followed when taking underground  tanks temporarily out of  service, 
closing them in place permanently, or removing them. All 
applicable safety procedures  associated with working in proximity to 
flammable and combustible materials shall be strictly adhered  to. 
(See Appendix C for additional information.) 
2-4.4.2 Taking Tanks Temporarily Out of  Service. Tanks shall be 

rendered  temporarily out of service only when it is p lanned thai they 
will be re turned to active service, closed in place permanently, or 
removed within a reasonable per iod not  exceeding one year. The 
following requirements  shall be met: 

(a) Corrosion protection and release detection systems shall be 
maintained in operation. 

(b) The vent line shall be left open and functioning. 
(c) The tank shall be secured against tampering. 
(d) All other  lines shall be capped or plugged. 
Tanks remaining temporarily out of  service for more  than one year 

shall be permanently closed in place or removed in accordance with 
2-4.4.3 or 2-4.4.4, as applicable. 

2-4.4.3 Permanent  Closure of  Tanks in Place. Tanks shall be 
permit ted to be permanently closed in place, if approved by the 
authority having jurisdiction. All of the following requirements shall 
be met: 

(a) All applicable authorities having jurisdiction shall be notified. 
(b) A safe work place shall be maintained throughout  the 

prescribed activities. Special training might be required. 
(c) All flammable and combustible liquids and residues shall be 

removed from the tank, appurtenances,  and piping and shall be 
properly disposed of. 

(d) The tank shall be made safe by either purging it of  flammable 
vapors or inerting the potential explosive a tmosphere  in the tank. 
Confirm that the atmosphere in the tank is safe by periodically 
testing the atmosphere using a combustible gas indicator, if purging, 
or an oxygen meter, if inerting. 

(e) Access to the tank shall be made by careful excavation to the 
top of the tank. 

(f) All exposed piping, gauge and tank fixtures, and other 
appurtenances,  except the vent, shall be disconnected and removed. 

(g) The tank shall be completely filled with an inert solid material. 
(h) The tank vent and remaining underground  piping shall be 

capped or removed. 
(i) The tank excavation shall be backfilled. 
2-4.4.4 Removal of  Underground  Tanks. Tanks shall be removed 

in accor&ance with the following requirements: 
(a) The steps described in 2-4.4.3(a) through (e) shall be followed. 
(b) All exposed piping, gauge and tank fixtures, and other 

appurtenances,  including the vent, shall be disconnected and 
removed. 

(c) All openings shall be plugged, leaving a one-fourth inch 
open ing  to avoid buildup of pressure in the tank. 

(d) The tank shall be removed from the excavation and shall be 
secured against movement.  

(e) Any corrosion holes shall be plugged. 
(f) The tank shall be labeled with its former contents, present  

vapor state, vapor-freeing method,  and a warning against reuse. 
(g) The tank shall be removed from the site promptly, preferably 

the same day. 
2-4.4.5 Storage of  Removed Tanks. Ki t  is necessary to temporarily 

store a tank that  has been removed, it shall be placed in a secure 
area where public access is restricted. The following requirements  
shall be met. 

(a) During such temporary storage, the a tmosphere  in the tank 
shall be periodically tested according to 2-4.4.3(d) to ensure that it 
remains safe. 

(b) A one-fourth inch opening shall be maintained to avoid 
buildup of  pressure in the tank. 

2-4.4.6 Disposal of Tanks. Disposal of tmlks shall meet  the 
following requirements:  

(a) Before a tank is cut up for scrap or landfill, the atmosphere in 
the tank shall be tested in accordance with 2-4.4.3(d) to ensure that 
it is safe. 

(b) The tank shall be made unfit for fur ther  use by cutting holes in 
the tank heads and shell. 

2-4.4.7 All necessary documenta t ion  shall be prepared and 
maintained, in accordance with all federal, state, and local rules and 
regulations. 

2-4.4.8 Reuse of Underground  Tanks. Only those used tax, ks that 
comply with the applicable sections of  dais code and are approved by 
the authority having jurisdiction shall be installed for flammable or 
combustible liquids service. 

2-4.4.9 Change of Service o fUnde rg roundTanks .  Tanks that 
undergo any change of stored product  shall meet  the requirements 
of Section 2-2. 
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COMMITrEE STATEMENT: The  Technical  Commit tee ' s  proposed  
revision of  this subsect ion provides greater  clarity and  more  detail 
on safety requirements .  It adequately meets  the  in tent  of  the  
submitter.  

(Log #44) 
Committee:  FLC-TAN 

30- 50 - (2-4.5.1): Reject 
SUBMITTER: J o h n  P. Har tmann ,  Barrington, IL 
RECOMMENDATION: Sentences  1 and  2 are unchanged .  The  
third sen tence  is changed  as follows: 

"Vent outlets and  devices shall be protected to minimize the  
possibility of  blockage f rom weather,  dirt, or insect nests, shall be so 
located and  directed that  f lammable  vapors will no t  accumula te  or 
travel to an  unsafe  locat!ion, en ter  building openings,  or be t rapped 
unde r  eaves, and  shall be at least 5 ft (1.5 m) f r o m b u i l d i n g  
openings  and  at least 15 fr (4.5 m) from powered bui lding verltila- 
tion air intake devices." 

Sentences  4 and  5 follcw and  are unchanged .  
SUBSTANTIATION: At least one  law suit  is based on claims of  
vapors having been dravm into a convenience store bui lding 
th rough  a powered ventilation air intake. Tanks  vents were located 
fur ther  than  5 ft f rom tl:Le intake (building opening)  but  the  
powered ventilation faxl is claimed to have drawn vapors into the  
building du r ing  tank filling operations.  While no fire occurred,  
employees claimed physical injury f rom ingest ing motor  fuel vapors. 

Building codes require  bui lding ventilation air intakes to separated 
f rom sources of  noxious  fumes  or vapors by at least 15 ft (4.5 m).  
This proposal eliminate.'; a potential  heal th hazard and  a possible 
inconsistency between NFPA 30 and  bui lding mechanical  codes. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: Cur ren t  provisions of  NFPA 30 are 
adequate  to protect  against  fire hazards f rom this. 

(Log #63) 
Committee:  FLC-TAN 

30-51 - (2-5 Exception):  Accept  in Principle 
SUBMITTER: S tephen  W. Haines, Loss Control Associates, Inc. 
RECOMMENDATION: Add text to read as follows: 

Exception: Day tanks, r unn i ng  tanks and  surge tanks located in 
process or manufac tu r ing  areas. 
SUBSTANTIATION: These  tanks were originally exempted  f rom 
the requi rements  for storage tanks in paragraph 2-5.1.1 of the  1990 
edition of NFPA 30. These  tanks, which have a good  fire record, are 
not  nearly as hazardous,  a l though they are more  common ,  than  
those large storage tank~; located in structures specifically des igned 
to house  t hem (i.e., Storage Tank  Buildings). 

As currently written NFPA 30 does no t  provide adequate  guidel ines 
for the  use of day, r unn ing  and  surge tanks which are essential to 
limiting the overall quanti ty of  f l ammable /combus t ib l e  liquid 
storage within process and  manufac tu r ing  areas. Strict adherence  
to, and  en fo rcemen t  of, the  cur rent  NFPA 30 requ i rements  may 
promote  the  use of containers  and  portable tanks result ing in an  
increase in the  n u m b e r  of  manua l  liquid transfer  operations 
required to operate a facility as well as the  overall risk of fire. 
COMMITTEE ACTION: Accept  in Principle. 

Add an exception to 2-5 to read: 
Exception: Tanks  that  mee t  the requi rements  of 5-4.3. 

COMMITI 'EE STATEMENT: This correlates with Chapter  5. 

(Log #55) 
Committee:  FLC-TAN 

30- 52 - (2-5.2.5): AccepL 
SUBMITTER: Robert  E. Rhead,  Kemper  National Insurance Cos. 

I RECOMMENDATION: Delete this paragraph.  
SUBSTANTIATION: There  is no r equ i r emen t  in dais paragraph,  ff 
smoke and  heat  vent ing are n e e d e d  the paragra]~h should  be 
worded to make it a requi rement .  To "consider an item is not  the  
same as a requi rement .  ]?his could be better  located in the  

°(~MMiendix" 
TTEE ACTION: Accept. 

(Log #56) 
Committee:  FLC-TAN 

30- 53 - (2-5.4.6): Reject 
SUBMITTER: Rober t  E Rhead,  Kemper  National Insurance Cos. 
RECOMMENDATION: Delete this paragraph.  

SUBSTANTIATION: Discharge of f lammable  or combust ible  
liquids into a public sewer or waterway is a highly dangerous  practice 
and  should  not  be permi t ted  in the code. Vapors can migrate 
th rough  the sewer and  find their way into other  drain connect ions  
and  areas that contain ignition sources thus present ing  fire and  
explosion potential.  Serious heal th  problems and  contaminat ion  
can result f rom discharge into waterways. Prohibit ing such 
connect ions  as indicated in 2-5.4.2 is the  only reasonable and  logical 
approach  to avoid injury a n d / o r  property  damage.  

If this change  is made,  also change the  reference to 2-5.4.6 as 
indicated in 2-5.4.1. 
COMMITTEE ACTION: Reject. 
COMMITI 'EE STATEMENT: The  cur rent  language does provide 
safeguards for this. 

(Log #39) 
Committee:  FLC-TAN 

30- 54 - (2-5.6.7): Accept  
SUBMII'q"ERa MichaelB.  Nolan, Distilled Spirits Council  of the  
U.S. 
RECOMMENDATION: Revise text to read as follows: 

"The inlet of  the fill pipe and  the  outlet  of  a vapor recovery line for 
which connect ions  to tank vehicles and  tank cars are made  and  
broken shall be located outside of  buildings at a location free f rom 
any source of ignition and  not  less than  5 ft ( 1.5 m) away from any 
bui lding opening.  Such connect ions  shall be closed t ight  and  
protected against  t amper ing  when not  in use and  shall be identi- 
fied." 
SUBSTANTIATION: The  wording changes are for clarification 
reasons. This  section was written to apply to vehicles p u m p i n g  
f lammables  into a building. However, it could be in terpre ted to 
prevent  the  use of  fiexible connect ions  between mult iple indoor  
tanks. Indoor  tanks are used  t h r o u g h o u t  general  industry for 
storage and  processing of various products.  In a n u m b e r  of  cases it 
is no t  practical to "hard pipe" every possible transfer  opt ion between 
tanks. Therefore,  flexible connect ions  (i.e., connect ions  which mus t  
be made  or broken) are used. 
COMMITTEE ACTION: Accept. 

(Log #57) 
Committee:  FLG-TAN 

30-55 - (2-5.7.1): Accept 
SUBMITTER: Robert  E. Rhead,  Kemper  National Insurance Cos. 
RECOMMENDATION: Change  the  last sentence  of the  paragraph 
to read: 

"Compliance with 2-5.7.2 th rough  ~ shall be d e e m e d  as..." 
SUBSTANTIATION: There  is no 2-5.7.6 as presented  referenced.  
COMMITTEE ACTION: Accept. 

(Log #71a) 
Committee:  FLC~TAN 

30-56 - (2-6 (New)): Reject 
SUBMITTER: Thaddeus  A. Nosal, Amer ican  Insurance Services 
Group,  Inc. 
RECOMMENDATION: Add new text to read: 

2-6 Tanks  in Special Enclosures. 
2-6.1 General.  
2-6.1.1 Tanks  shall be permit ted to be installed in special enclo- 

sures mee t ing  the  requi rements  of  this section upon  approval of the 
authori ty having jurisdiction.  

2-6.2 Location. 
2-6.2.1 Aboveground,  o n g r o u n d  or partially-below g r o u n d  

enclosures shall be located in accordance with file separation 
distances specified in Table 2-5.1.1. 

2-6.2.2 Enclosures with tops at or below grade shall be so located 
with respect  to existing building foundations, and  supports  that  the  
loads carried by the  latter cannot  be t ransmit ted  to the  enclosure.  
The  distance f rom any part of  the  enclosure to the  nearest  wall of 
any basement ,  pit, or  property line shall be at least 1 ft (0.3 m).  
Enclosures are not  permi t ted  benea th  buildings. 

2-6.2.3 Enclosures inside buildings shall be located in :accordance 
with Section 2-5. 

2-6.3 Construct ion.  
2-6.3.1 Enclosures shall be des igned for structural integrity in 

accordance with good  engineer ing  practice and  shall be capable of 
wi thstanding anticipated Ioadings. 
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2-6.3.2 There  shall be no openings  in the  enclosure except  for 
access to, inspection of, and  filling, emptying  and  vent ing of  the  
enclosed tank. Where  openings  are provided, they shall be liquid 
and  vapor-tighL 

2-6.3.3 There  shall be sufficient space between the tank and  file 
walls, floor and  top of  the  enclosure to allow for inspection of the  
tank and  it's appur tenances .  

2-6.3.4 Enclosures shall be const ructed of non-combust ible  
material [laving a fire-resistance rat ing at least 3 hr. 

Exception: Wilere enclosure walls ex tend  more  than 12 ft above 
adjacent  exposures,  the  vault roof  shall be permi t ted  to be con- 
structed of noncombust ib le  materials and  shall be permi t ted  to serve 
ms an explosion vent. 

2-6.3.5 Enclosures shall be made  liquid-fight. If treated, such 
t rea tment  shall be compatible with liquid s tored within the  tank. 

2-6.3.6 Enclosures shall be equ ipped  with liquid and  vapor 
detection system. Vapor detectors shall be capable of  activating an 
alarm when the system detects f lammable  vapors within the  
enclosure that  are at a concentra t ion of  25 percen t  of  the  lower 
f lammable  limit. Liquid detectors shall activate an alarm upon  
detection of any liquids within the  enclosure,  including water. The  
alarm shall sound  at a constantly a t t ended  location. 

2-6.3.7 Enclosures shall be provided with an approved means  to 
recover liquid from the enclosure.  

2-6.4 Tank  and  Piping. 
2-6.4.1 tanks shall be listed for abovegTound use. Tanks  des igned 

for u n d e r g r o u n d  use shall no t  be permitted.  
2-6.4.2 The  m a x i m u m  capacity of  a tank storing Class I or Class II 

liquid shall be 12,000 gal (45,600 L). In compar tmenta l ized  tanks, 
each compar tmen t  shall not  be considered an individual tank. 

2-6.4.3 Vent  piping shall be in accordance  with 2-3.7. 
2-6.5 Ventilation. 
2-6.5.1 Connect ions  shall be provided to permit  vent ing of  each 

vault to dilute, disperse, and  remove anyvapors  prior  to personnel  
en ter ing  the  enclosure.  

2-6.5.2 Enclosures conta in ing  tanks of Class I liquids shall be 
provided with cont inuous  mechanical  ventilation at a rate sufficient 
to contain the concentra t ion of vapors within the  enclosure  at or 
below 25 percent  of  die lower f lammable  limit. Ventilation shall be 
des igned to provide air m o v e m e n t  across all areas of the enclosure 
where f lammable  vapors may. collect. NFPA 91, S tandard  for 
Exhaust  Systems for Air Conveying of Materials provides informat ion 
on this subject. 

2-6.6 Electrical Equipment .  
2-6.6.1 Any electrical equ ipmen t  provided shall be suitable for use 

in a Class I, Division I location, as def ined  in NFPA 70, National 
Electrical Code. 
SUBSTANTIATION: NFPA 30 does no t  cover tanks in vaults or 
other  types of  special fire resistant enclosures.  These  alternative 
tank designs are becoming  more  common .  This proposal would 
provide wording similar to tha t  used  in file Uni form Fire Code and  
NFPA 30A. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The proposed  language is no t  
consistent  with provisions of  NFPA 30A and  with provisions of  
Section 2-5 of  NFPA 30. 

(Log #14) 
Committee:  FLC-TAN 

30- 57 - (2-6.3): Reject 
SUBMITTER: Dennis  P. Nolan, Occidental  Int'l Expl. and  Prod. 
Co. 
RECOMMENDATION: Insert  "Greater  than  50,000 gal capacity" 
after "...piling for tanks..." 
SUBSTANTIATION: Small capacity tanks do not  require fire 
proofing as its application would no t  be beneficial or cost effective 
(Ref. NFPA 30, Section 2-9.1). 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  Technical  Commit tee  on Tank  
Storage mad Piping Systems points  out  tha t  many  smaller  tanks are 
currently located in popula ted  areas and  in buildings, including 
those tanks covered unde r  Section 2-5, Storage Tank  Buildings, of  
NFPA 30. 

(Log #32) 
Committee:  FLC-TAN 

30-58-  (2-6.3): Reject 
SUBMITTER: William Heitzig, Dow Chemical  Company  
RECOMMENDATION: Add to this section: 

"NFPA 16, Standard for Deluge Foam-Water Sprinkler and  Foam- 
Water  Spray Systems." 
SUBSTANTIATION: NFPA 16 in Section 1-5.2(a) clearly states its 
primary purpose  is the  ex t ingu i shment  of  fire in the  protected 
exposure~ An NFPA 16 system clearly equals or exceed an NFPA 15 
system. By recognizing an NFPA 16 system, a clear expression of die 
Commit tee ' s  in tent  is given to the  des igner  and  the enforcement  
official. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: There  is no technical justification to 
suppor t  this change.  

(Log #33) 
Committee:  FLC-TAN 

30- 59 - (2-6.3): Reject 
SUBMITTER: William Heitzig, Dow Chemical  Company  
RECOMMENDATION: Remove f rom Section 2-6.3 die approval for 
use of an  NFPA 13 System. 

Delete wording "NFPA 13, S tandard  for file Installation of 
Sprinkler Systems". 
SUBSTANTIATION: An NFPA 13 des igned system will not  
ade uately rotect tank legs exposed to a f lammable  liquid pool fire. 
C O q l ~ E  ACTION: Reject .  
COMMITrEE STATEMENT: Based on cur rent  language NFPA 13 
and  NFPA 15 can be considered to provide equivalent  protection. 
But, file Technical  Gorrmtittee points  out  that  passive protection is 
emphasized,  while active protect ion is allowed only with the approval 
of  the  authori ty having jurisdiction.  

(Log #45) 
Committee:  FLC-TAN 

30- 60 - (2-6.3): Reject 
SUBMITTER= Dennis  P. Nolan, Saudi Arabian Oil Company  
RECOMMENDATION: Add the following: 

"Tank steel supports  or  exposed piling for Class Ill B liquids, when  
stored or used  at or above their flash point, shall be protected by 
materials having a high rise fire resistance (e.g., UL 1709) of not  less 
than  2 hr,  unless steel saddles are less than  12 in. high." 
SUBSTANTIATION: W h e n  Class III B liquids are hea ted  to above 
their  flash poin t  they can be easily ignited once exposed to an  
ignition source.  When  Class III B liquids are used  in this m a n n e r  
they are essentially akin to a f lammable  liquid rather  than  a 
combustible liquid and  suitable protection measures  which are 
inst i tuted for f lammable  liquids should  be equally applied in this 
c a s e .  

Industry practice already recognizes that  combustible liquids 
operat ing above their flash poin t  are h igh  fire rises an d  require 
f i reproofing for structural suppor ts  in such cases (Ref. API Publica- 
tion 2218, "Fireproofing Practices in Pet ro leum and  Petrochemical  
Processing Plants"). 
COMMITrEE ACTION: Reject. 
COMMITrEE STATEMENT: The  proposed  text is r ed u n d an t  with 
1-1.3. 

(Log #15) 
Committee:  FLC-TAN 

30- 61 - (2-6.3 and  3-3.3.1): Accept  
SUBMITTER: Dennis  P. Nolan, Occidental  Int'l Expl. and  Prod. 
Co. 
RECOMMENDATION: Include "ASTME-119" (CELLOOLOGIC) 
or "UL 1709" (High Rise) as the  fire test resistance m e t h o d  to gauge 
the  level to. 
SUBSTANTIATION: Paragraphs  state materials to have "a fire 
resistance of not  less than  2 hr." The  me thods  of  fire endurance  ;ire 
currently available a CELLOLOSIG (ASTM E119) or hydrocarbon 
fire (UL 1709). Whichever  is employed could drastically change 
protect ion afforded. 
COMMITI'EE ACTION: Accept. 

Insert references to UL 1709, or equivalent, to relevant sections of 
Chapters  2 and  3 of  NFPA 30 where hydrocarbon exposure fires are 
indicated. Insert  references to NFPA 251 similarly for  building fire 
resistance. 
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COMMITTEE STATEMENT: T he  Technical  Commit tee  on T ank  
Storage and  Piping Systems agrees with dais proposal and  feels that  
similar changes  are necessary in o ther  appropriate  parts of Chapters 
2 and  3 of NFPA 30. 

Care shall be taken to ensure  that  the interstitial space is not  
overpressured or subjected to excessive vacuum. 
COMMITTEE STATEMENT: This revision of 2-8.3 better  meets  tbe 
in tent  of  the  submit ter  and  presents  the  requ i rements  of  this 
subsect ion m u c h  more  clearly. 

(Log #25) 
Committee:  FLC-TAN 

30- 62 - (2-6.5.1 (New)): Reject 
SUBMITTER: i o n  V. BTannan, Underwri ters  Laboratories, Inc. 
RECOMMENDATION: Add new text as follows: 

2-6.5.1 SUDDOrts for Listed Steel Aboveuround Tanks  shall be 
identified as covered by the  Listing or sha.ll be am)roved bv t he  
Authori ty  Having lurisdicfion~ . . . .  
SUBSTANTIATION: Listing of aboveground  storage tanks may or 
may no t  cover the  supports .  Tiffs is detailed on thef i s t ing  mark. 
This addi t ion will clarify tha t  authori t ies having jurisdict ion will need  
to de te rmine  the  suitability of  suppor ts  on listed aboveground  
storage tanks where the listing mark  does not  indicate appropriate  
coverage of the  tanks. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  Technical  Commit tee  on Tank  
Storage and  Piping Systems is no t  convinced of  the  necessity for this 
requi remenL 

(Log #51) 
Committee:  FLC-TAN 

30- 64 - (2-8.3.1): Accept  in Principle 
SUBMITTER: Wayne B. Geyer, Steel Tank  Institute 
RECOMMENDATION: Revise text: 

" U n d e r g r o u n d  and  horizontal  aboveground  secondary contain- 
m e n t  tan~ks shall have the  primary (inner) tank tested according to 
2-8.3 and  the  interstitial space (annulus)  tested us ing air at 3-5 psig 
(20.6 to 34.5 kPa) or vacuum at 5.3 in Hg (17.9 kPa)..." 
SUBSTANTIATION: To differentiate the  test pressures used  for 
horizontal  secondary con ta inmen t  tanks f rom test pressures used  for 
vertical secondary con ta inmen t  tanks. 
COMMITTEE ACTION: Accept in Principle. 

Refer to Commit tee  Action on Proposal 30-63 (Log #53). 
COMMITTEE STATEMENT: This is addressed by the proposed 
rewrite of  2-8.3. 

(Log #53) 
Committee:  FLC-TAN 

30- 63 - (2-8.3): Accept  in Principle 
SUBMITTER: Wayne B. Geyer, Steel Tank  Institute 
RECOMMENDATION: Revise text: 

"oclu~,l,~ ~,all ,~u,I,.;gi ,,u ~ primary storage tanks and  piping, before 
being covered, enclosed, or  placed in use~ shall be tested for 
t ightness hydrostatically or with air pressure. Horizontal atmo- 
snher ic  tanks shall be tested at no t  less than  3 psi (20.6 kPa) and  not  
naore than  5 psi (34.5 ld'a). Shop-built  vertical a tmospher ic  tanks 
shall be tested at no t  le~  than  1 1 /2  nsi (10.3 kPa) and  no t  more  
than  2 1 /2  osi~ (17.3 kPa_3_,. For testing of  secondary  con ta inmen t  
tanks, see 2-'8.~1 to 2-8.3.3..." 
SUBSTANTIATION: To incorporate test requi rements  for shop- 
built  vertical aboveground  single wall and  secondary con ta inmen t  
tanks. 
COMMITTEE ACTION: Accept  in Principle. 

Revise 2-8.3 to read as follows: 
2-8.3 In addit ion to the  test  called for in 2-8.1 and  2-8.2, all tanks 

and  connect ions  shall be tested for tightness. Except  for under-  
g r o u n d  tanks, this test shall be made  at operat ing pressure with air, 
inert  gas, or water prior to placing the tank in service. Air pressure 
shall no t  be used  to test  tanks tha t  contain f lammable  or combustible 
liquids or vapors. (See Section 3-7 for testing pressure piping.) 

2-8.3.1 In the  case of field-erected tanks, the test called for in 2-8.1 
or 2-8.2 Shall be permi t ted  to be considered the  test for tank 
tightness. 

2-8.3.2 Horizontal shop-fabricated aboveground  tanks shall be 
tested for t ightness ei ther hydrostatically or with air pressure at no t  
less than  3 psi (20.6 kPa) and  no t  more  than  5 psi (34.5 kPa). 
Vertical shop-fabricated aboveground  tanks shall be tested for 
t ightness ei ther  bydrost~,tically or with air pressure at no t  less than  
1.5 psi (10.3 kPa) and  no t  more  than  2.5 psi (17.3 kPa). 

2-8.3.3 Single wall u n d e r g r o u n d  tanks and  piping, before being 
covered, enclosed, or placed in use, shall be tested for t ightness 
either hydrostatically or with air pressure at not  less than  3 psi 
(20.6 kPa) and  no t  more  than  5 psi (34.5 kPa). 

2-8.3.4 U n d e r g r o u n d  secondary con t a i nmen t  tanks and  horizontal 
aboveground  secondary containment- type tanks shall have the  
primary (inner) tank tested for t ightness ei ther hydrostatically or 
with air pressure at no t  less than  3 psi (20.6 kPa) and  no t  more  than  
5 psi (34.5 kPa). The  interstitial space (annulus)  of  such tanks shall 
be tested ei ther hydrostatically or with air pressure at 3 to 5 psig 
(20.6 to 34.5 kPa) or  vacuum at 5.3 in. Hg  (17.9 kPa) or in accor- 
dance with the  listing or manufac ture rs '  instructions. The  pressure 
or vacuum shall be he ld  for one hour.  Care shall be taken to ensure  
that  the  interstitial space is no t  overpressured or subjected to 
excessive vacuum. 

2-8.3.5 Vertical aboveground  secondary contaimnent- type tanks 
shall have the primary ( inner)  tank tested for t ightness either 
hydrostatically or with air pressure at no t  less than  1.5 psi (10.3 kPa) 
and  not  more  than  2.5 psi (17.3 kPa). The  interstitial space 
(annulus)  of  such  tanks shall be tested ei ther hydrostatically or with 
air pressure at 1.5 to 2.5 psig (10.3 to 17.3 kPa) or  vacuum at 5.3 in. 
Hg (17.9 kPa) or  in accordance  with the listing or manufac turers '  
instructions.  The  pressure  or vacuum shall be held for one  hour .  

(Log #52) 
Committee:  FLC-TAN 

30-65 - (2-8.3.2 (New)): Accept in Principle 
SUBMITTER: Wayne B. Geyer, Steel Tank  Institute 
RECOMMENDATION: Add new text: 

"Shoo fabricated a b o v e , r o u n d  vertical secondary cgn ta inmen t  
tanks shall have the  orim~arv (inner) tank tested according to 2-8.3 
and  the  interstitial space (annulus~ tested using air at 1 172 to 2 1 /2  
osig (10.3 to 17.3 kP'a) or  vacuum at 5.3 in Hg (17.9 kPa). The  
DreTssure or vacuum shall be held for 1 hr. Cadre shall b e t a k e n  to 
ensure  that  ttae interstitial snace is no t  overpressured or subjected to 
excess vacuu m." 
SUBSTANTIATION: To establish proper  testing procedures  for 
vertical aboveground  secondary con ta inmen t  tanks. 
COMMITTEE ACTION: Accept  in Principle. 

Refer to Commit tee  Action on Proposal 30-63 (Log #53). 
COMM1TI'EE STATEMENT: This is addressed by the  proposed  
rewrite of  2-8.3. 

(Log #54) 
Committee:  FLG-TAN 

30- 66 - (2-8.3.3 (New)): Reject 
SUBMITTER: Wayne B. Geyer, Steel Tank  Institute 
RECOMMENDATION: Add new text: 

"ShoD-built aboveground  tanks without  weak roof  to shell ioints. 
shall l~ave normal  aTnd emer~encv vents reinstalled immediate ly  after 
successful integrity testing tSasst i re  safe tank storage omerations." 
SUBSTANTIA'crION: Tt~s language is offered as aTn extra safeguard 
to minimize any chance  of  overpressurization due  to a pool fire 
dur ing  the  tank system's initial and  subsequen t  operation.  
COMMITrEE ACTION: Reject. 
COMM1TYEE STATEMENT: This  is addressed in subsect ion 2-3.6. 

(Log #CP26) 
Committee:  FLC-TAN 

30- 67 - (28.7): Accept  
SUBMITTER: Technical  Commit tee  on Tank  Storage and  Piping 
Systems 
RECOMMENDATION: Revise 2-8.7 to read: 

"Tanks that  have been structurally damaged,  have been  repaired, or 
are suspected of leaking shall be tested in a m a n n e r  acceptable to 
the  authot i ty  having jurisdiction. (For informat ion on testing of 
u n d e r g r o u n d  tanks, see NFPA 329, R e c o m m e n d e d  Practice for 
Handl ing  U n d e r g r o u n d  Releases of  Flammable  and  Combustible 
Liquids. For informat ion on testing o f a b o v e g r o u n d  tanks, see API 
Standard  653, Tank  Inspection, Repair, Alteration, and  Reconstruc- 
tion.)" 
SUBSTANTIATION: The  Technical  Commit tee  on Tank  Storage 
and  Piping Systems feels that  testing should  be required of  any tank 
when  there  is reason to suspect  that  it migh t  not  be structurally 
sound.  
COMMITrEE ACTION: Accep t  
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(Log #CP27) 
Committee: FLC-TAN 

30- 68 - (2-8.8): Accept 
SUBMITTER: Technical Committee on Tank Storage and Piping 
Systems 
RECOMMENDATION: Add a new 2-8.8 to read: 

"Tanks  and all tank appurtenances,  including normal vents mad 
emergencyvents  and related devices, shall be properly maintained 
to ensure that they function as intended.  (For additional informa- 
t ion ,  see API Standard 653, Tank Inspection, Repair, Alteration, and 
Reconstruction.)" 
SUBSTANTIATION: The Technical Committee on Tank Storage 
and Piping Systems feels that this requirement  will satisfy the issue of  
long-term operability of tanks and appurtenances.  
COMMITTEE ACTION: Accept. 

(Log #18) 
Committee: FLC-TAN 

30- 69 - (2-9.1): Reject 
SUBMITTER: Dennis P. Nolan, Occidental Int'l Expl. and Prod. 
Co. 
RECOMMENDATION: Suggest delete "vertical" from description 
of tank. 
SUBSTANTIATION: ff "horizontal" tanks with smne conditions 
were provided, they would be just  as hazardous. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The Technical Committee on Tank 
Storage mad Piping Systems points out that horizontal tanks typically 
do not exceed50,000 gal. Also, horizontal tanks do not  have a roof, 
per  se. 

For vertical tanks, the roof  is typically the weakest point  of the 
construction. 

(Log #89) 
Committee: FLC-TAN 

30- 70 - (3-1.1): Accept in Part 
SUBMITTER: Sullivan D. Currma, Fiberglass Petroleum Tank & 

e Institute 
OMMENDATION: Add to the end  of  the last sentence in 

paragraph 3-1.1: 
"...distributing, metering, we controlling flow, or secondarv 

containment  system for under~round tanks and Dining." 
SUBSTANTIATION: Some 76 percent  of new uhclerground tank 
and piping system installations are secondarily contained. The 
Chapter on Piping Systems should provide code officials with 
guidance for these installations. 
COMMITrEEACTION: Accept in  Par t  

Change tile last sentence of 3-1.1 to read: 
" . . .me ter ing ,  controlling flow, or secondary containment." 

COMMITTEE STATEMENT: The dele ted words are superfluous. 

(Log #37) 
Committee: FLC-TAN 

30- 73 - (3-1.2(b)): Accept in Principle 
SUBMITTER: Thomas Bazzolo, CT Dent  of Public Safety, State Fire 
Marshal Office 
RECOMMENDATION: Revise text as follows: 

(b) Motor vehicles, aircraft or boats. 
SUBSTANTIATION: "Or Portable or Stationary Engine" should be 
deleted from this sections once Section 5-7.1 of NFPA 37-1990 
"Stationary Combustion Engines and Gas Turbines" refers to NFPA 
30 for Fuel Piping, Valves and Fittings Installations. 
COMMITrEEACTION: Accept in Principle. 

Revise 3-1.2(b) to read: 
"Motor vehicles, aircraft, boats, or piping that is integral to a 

stationary engine assembly." 
COMMITTEE STATEMENT: It is not  NFPA 30's intent to govern 
fuel supply piping from a stationary engine back to its day tank or 
integral fueI tank (such as a base tank). 

(Log #48) 
Committee: FLC-TAN 

30- 74 - (3-3.1): Accept 
SUBMITTER: Jon v. Brannan, Underwriters Laboratories, Inc. 
RECOMMENDATION: Add the words "flexible connectors" 
between "faucets" and "fittings" in the first sentence of 3-3.1. 
SUBSTANTIATION: For clarification only. 
COMMITrEE ACTION: Accept. 

(Log #90) 
Committee: FLC-TAN 

30- 75 - (3-3.1): Accept in Principle 
SUBMITTER: Sullivan D. Curran, Fiberglass Petroleum Tank & 
Pipe Institute 
RECOMMENDATION: Add to the end of the last sentence in 
paragraph 3-3.1: 

"...m'r~ shall be compatible with the fluid service mad shall be listed 
for the annlication intended.  

Exceod~)h: Drin naris, sumps or other  catch basins desi~aaed to 
cantm:e or direc~ tfle flow of'incidental driDnage. 
SI]BSTANTIATION: This code update wiif recognize the general 
availability of  listed double wall tanks (UL 1316, UL 1746) and non- 
metallic piping (7 companies are UL 971 listed). However, 
unproven products are being installed and a listing requirement  will 
improve public safety. 
COMMITrEE ACTION: Accept in Principle. 

In existing 3-3.1, add tile words "or shall be listed" after "recog- 
nized engineering principles." 
COMMI'I'FEE STATEMENT: Not all components  are listed and tile 
Technical Committee feels listing does not  need to be mandated.  
This proposal would eliminate use of other  acceptable materials, 
such as brass, aluminum, etc. 

(Log #CP29) 
Committee: FLC-TAN 

30- 71 - (3-1.1 Exception (New)): Accept 
SUBMITTER: Technical Committee on Tank Storage mad Piping 
Systems 
RECOMMENDATION: Add an exception to 3-1.1 to read: 

I "Exception: Piping systems and components  on tanks that do not  
exceed 1,100 gal and located at farms and isolated sites, as covered 
in Chapter 6." 
SUBSTANTIATION: This exception will eliminate any potential 
conflict between tile requirements  of  Chapter  3 and the new 
Chapter 6, which addresses farms and isolated sites. 
COMMITrEE ACTION: Accept. 

(Log #CP30) 
Committee: FLC-TAN 

30- 76- (3-3.1): Accept 
SUBMITTERa Technical Committee on Tank Storage and Piping 
Systems 

I RECOMMENDATION: Revise the first sentence of 3-3.1 to read: 
"Pipes, valves, faucets, couplings, flexible connectors, fittings, and 

other  pressure-containing parts..." 
SUBSTANTIATION: The Technical Committee on Tank Storage 
and Piping Systems feels that  couplings and flexible connectors 
should comply with this requirement,  to maintain the integrity of 
the piping system. 
COMM1TrEE ACTION: Accept. 

(Log #CP28) 
Committee: FLC-TAN 

30- 72- (3-1.1, 3-1.2(b)): Accept 
SUBMITTER: Technical Committee on Tank Storage and Piping 
Systems 
RECOMMENDATION: Amend 3-1.1 by adding the words "of 
liquids and associated vapors" at the end of  the sentence mad amend 
3-1.2(b) by deleting the words "or stationary". 
SUBSTANTIATION: These changes clarify tile scope of Chapter  3. 
COMMITrEE ACTION: Accept. 

(Log #65) 
Committee: FLC-TAN 

30- 77 - (3-3.4): Reject 
SUBMITTER: Joseph Valenti, Hose Master Inc. 
RECOMMENDATION: Revise text to read as follows: 

"Low melting point  materials such as aluminum, copper,  and brass, 
materials that soften on fire exposure such as plastics, or nonducti le 
material such as cast iron shall be permitted to be used under-  
ground (completely back-filled) for all liquids..." 
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SUBSTANTIATION: Underground  needs to be clearlydefined as 
being completely buried in back-fill. The confitsion between 
underground  and underg round  but open sump should be elimi- 
nated. 
COMMITrEE ACTION:: Reject. 
COMMITrEE STATEMENT: Other  methods of  installing 
underground  piping that do not  use full backfill are currently 
allowed, including by subsection %3.4. 

system is imperative in this application. Thus, it appears prudent  to 
limit the type of  flexible connector  used in this instance to metallic 
type flexible connectors.  

NOTE: Support ing material is available for review at NFPA 
Headquarters. 
COMMITTEE ACTION: Reject. 
COMMITrEE STATEMENT: This proposed text offers no 
improvement.  Also, the Technical Committee notes that flexible 
connectors are included as fittings. 

(Log #CP31 ) 
Committee: FLG-TAN 

30- 78 - (3-3.4): Accept 
SUBMITTER: Technical Committee on Tank Storage and Piping 
Systems 
RECOMMENDATION: I. In the second sentence, add a new item 
(a) to read: 
"(a) resistant to damage by fire;" 
2. Add a new sentence to read: 
"Nonmetallic piping systems used for the transfer of  liquids, 

including piping that incorporates secondary containment,  shall be 
constructed in accordance with recognized standards of design. 
They shall be constructed, installed, and used within the scopes of 
their approvals." 
SUBSTANTIATION: These changes add necessary requirements  to 
address lowmelt in  point  ipin materiais and nonmetallic i i n .  
COMMITTEE ACTION: ~ccep g P P  g 

(Log #42) 
Committee: FLC-TAN 

30- 79 - (3-4): Reject 
SUBMITTER: Bryan Swinney, Pro Plus, Inc. 
RECOMMENDATION: Revise text: 

3-4 Pipe Joints. 
3-4.1 Jo in t s  shall be made liquidtight and shall be either welded, 

flanged, or threaded ( indudingf lexib le  connectors).  Threaded 
joints shall be made up tight with a suitable thread sealant or 
lubricant. Joints in piping systems handling Class I liquids shall be 
welded when located in concealed spaces within buildings. 

3-4.2 Pipe joints dependen t  upon  the resiliency of combustible 
materials for mechanical continuity or liquidtighmess of piping shall 
not  be used inside buildings or inside containment  sumps. They 
shall be permit ted to be used outside of buildings or conta inment  
sumps and below ground. If used aboveground outside buildings or 
conta inment  sumps, the piping shall either be secured to prevent 
disengagement  of  the fittings, or the piping system shall be so 
designed that any spill re,mlting from disengagement  could not  
unduly expose persons, important  buildings, or structures and could 
be readily controlled by remote valves. 
SUBSTANTIATION: 3-4 Pipe Joints. 

3-4.1 There  are adequate sources of  metallic and nonmetall ic 
flexible connectors available with either welded, flanged, or screwed 
connections. Nothing is :;erred by leaving the implied approval of  
friction type flexible connectors  in the Code - to the contrary, the 
Code is weakened by dais implied approval. There  is a parallel 
precedent  in this removal of friction type flexible connectors from 
the Code in the past removal of  flexible connectors below service 
station type pumps and cLispensers (i.e., dresser couplings). Further, 
the current  terminology of "except that listed flexible connectors..." 
implies that UL listed flexible connectors  should enjoy some special 
recognition when UL does not  have a standard for flexible connec- 
tors and does not  test them - UL relies upon the manufacturer to 
de termine  the suitability of  the product  for UL-Listing. In this case 
UL-IAsting does not  mearh anything. 

3-4.2 The elimination of friction type flexible connectors  will 
enhance  personal safety with a minimum of  economical impact and 
strengthen UL 30. 

Additionally, the  recent  ,environmental innovation of installing spill 
containment  sumps below service station type pumps and dispensers 
has changed the fire expesure of the flexible connectors used below 
pumps and dispensers. Prior practice provided daese flexible 
connectors  some protection from direct fire exposure by tim soil 
coverage. Even though some facilities have emergency electrical 
disconnect  switches a n d / o r  emergency shutoffvalves, these devices 
do not adequately protect  people in the immediate vicinity of the 
motor  fuel dispensing de~ices, when e dispensing equipment  is hit 
by a moving vehicle - invariably people, operating the dispensing 
equipment  or are incidentally present  near tim vicinity of the 
dispensing equipment,  receive burns from the resulting fire. 
Therefore,  maintaining tee conta inment  integrity of  the piping 

(Log #38) 
Committee: FLC-TAN 

30- 80 - (3-5.1): Accept in Principle 
SUBMITTEPa Thomas Bazzolo, CT Dept of Public Safety, State Fire 
Marshal Office 
RECOMMENDATION: Add new text as follows: 

"Piping supports shall be eRher: (a) suitable protected against fire 
exposure, (b) so located that  any leakage resulting form the failure 
will not  unduly expose persons, important  buildings, or structures, 
or (c) located where leakage can readily be controlled by operation 
of  an accessible remotely located valve (s)." 
SUBSTANTIATION: Piping support  failure due to fire exposure 
may result i np ip ing  breakage a n d a  worsened fire condition. 
COMMrFrEEACTION: Accept in Principle. 
Add a new 3-5.1 to read: 
"Load-bearing piping supports that  are located in areas with a high 

fire exposure risk shall be protected by one or more  of the following: 
(a) drainage to a safe location to prevent liquid from accumulating 

under  pipeways; 
(b) fire resistive construction; 
(c) fire resistant protective coatings or systems; 
(d) water spray systems designed and installed in accordance with 

NFPA 15; 
(e) other  alternate means acceptable to the authority having 

jurisdiction. 
Also, add an appendix item to read: 
A-3-5.1 API 2218 contains guidance on selecting and installing fire 

resistant coatings to protect  exposed steel supports from a high 
challenge fire exposure. It also contains a general discussion on 
determining need  for such protection mad estimating the extent of 
the area exposed. 
COMMITTEE STATEMENT: The Technical Committee 's  version 
of this requirement  is more comprehensive and provides more  
guidance to die user. 

(Log #79) 
Committee: FLC-TAN 

30-81 - (3-5.1 (New)): Accept in Principle 
SUBMITTER: GaryAusterman, Burns&McDonnel l  Engineering 
Company 
RECOMMENDATION: Add new text to read: 

3-5.1 Underground  piping systems within the same wench shall be 
separated a minimum of  9-in. between pipes. Burial depths  shall be 
per  manufacturer 's  recommendat ions  and engineering design. 
SUBSTANTIATION: Improper  laying of  pipes can contribute to 
failure of  t hep ip ing  system. 
COMMITrEEACTION: Accept in Principle. 

Refer to Committee Action on Proposal 30-82 (Log #119). 
COMMIT'fEE STATEMENT: Proposal 30-82 (Log #119) addresses 
the submitter 's  concerns. 

(Log #119) 
Committee: FLC-TAN 

30- 82 - (3-7 (New)): Accept 
SUBMITTER: Eugene S. Schmitt, Michigan State Police Fire 
Marshals Division 
RECOMMENDATION: Add a new Section 3-7 and renumber  
remaining sections. 

3-7 Underground  Piping. In areas subject to vehicle traffic, the 
trench shall be of sufficient depth  to permit  a bedding of at least 6 
in. (15 cm) of  well compacted backfil |material  and shall be covered 
witil at least 18 in. (45.7 cm) of  well compacted backfill material and 
pavement. In areas not  subject to vehicle traffic, the piping shall be 
provided with a bedding of at least 6 in. (15 cm) o fwel /compac ted  
backfill material. A greater burial depth  shall be provided when 
required by the manufacturer 's  instructions or where frost condi- 
tions are present.  
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3-7.1 Piping within the  same t rench  shall be separated as follows: 
(a) One  pipe diameter  between steel lines. 
(b) Two pipe diameters  between fiberglass-reinforced plastic lines. 
3-7.2 Two or more  levels of  pipes within the  same t rench  shall be 

separated by a m i n i m u m  6 in. (15 cm) of  well compacted  backfill. 
SUBSTANTIATION: The  code is si lent on burial dep th  and  lateral 
separation for u n d e r g r o u n d  piping. Improper  piping systems are 
subject to leaks. Improper  laying of pipe can contr ibute to failure of  
the piping system. 

NOTE: Suppor t ing  material  is available for review at NFPA 
Headquarters .  
COMMITTEE ACTION: Accept. 

| Change the  word "bedding" to "cover" in the  second  sentence.  
Also, in 3-7.1 (a), change "One" to "Two" and  add  a new item (c) to 
read: 

"Piping need  not  be separated by more  than  9 in." 
COMMITTEE STATEMENT: Tile changes  made  bring this new 
section in line with accepted industry practices. Also, an  uppe r  limit 
is needed  to prevent  impractical separat ion of large diameter  piping. 

(Log #CP32) 
Committee:  FLC-TAN 

30- 83 - (Chapter  6): Accept  
SUBMITTER: Technical  Commit tee  on Tank  Storage and  Piping 
Systems 
RECOMMENDATION: Add a new Chapter  6 to read as follows: 

Chapter  6 Special Requi rements  for the  Storage of  Flammable  and  
Combustible Liquids at Farms and  Isolated Sites 

6-1 Scope. 
6-1.1" This chapter  shall apply to tile storage of Class I f lammable  

liquids and  Class II and  Class IIIA combustible liquids, as def ined  in 
this code in containers  or tanks tha t  do no t  exceed 1,100 gal 
(4,164 L) individual capacity: 

(a) On  farms and  in rural areas; 
(b) At isolated construct ion sites and  isolated ear th-moving 

projects, including gravel pits, quarries, and  borrow pits, where, in 
the  opinion of the  authori ty  baying jurisdiction,  it is no t  necessary to 
comply with the  more  restrictive requ i rements  of  Chapters  2, 3, and  
4; and  

(c) At any private site where isolation or separat ion f rom other  
s tructures or where temporary  use makes  it unnecessary,  in the  
opinion of the  authori ty  having jurisdiction,  to comply with the 
more  restrictive requ i rements  of  Chapters  2, 3, and  4. 

6-1.2 This  chapter  shall no t  apply to: 
(a) The  storage, handl ing ,  and  use of fuel tanks and  containers  

that  are installed or used  in accordance with NFPA 31, Standard for 
the  Installation of Oil-Burning Equipment ;  NFPA 37, S tandard  for 
the  Installation mad Use of  Stationary Combust ion  Engines  and  Gas 
Turbines;  or NFPA 30A, Automotive and  mar ine  Service Station 
Code, and  

(b) Tile storage of  25 gal (95 L) or less of  Class I f lammable  liquid 
and  Class II andClas s  IIl combustible liquids in containers  that  do 
not  exceed a capacity of  5 gal (19 L). 

6-2 Types of Approved Storage. Storage of  Class I, Class II, and  
Class IIIA liquids, as covered by this chapter ,  shall be permi t ted  in 
any of tile following: 

(a) In aboveground  or u n d e r g r o u n d  tanks that  mee t  the  require- 
ments  of Section 2-2; 

(b) In containers  that  mee t  tile r equ i rements  of  Section 4-2; 
(c) In containers  that  do not  exceed 60 gal (227 L), in accordance  

with Section 6-3; and  
(d) In tanks of more  than 60 gal (227 L) but  not  more  than  1,100 

gal (4,164 L) capacity, in accordance  with Section 6-4. 
6-3 Individual Containers  No Exceeding 60 Gallon Capacity. 
6-3.1 Storage of liquids shall be in containers  approved by the  U.S. 

Depar tmen t  of  Transpor ta t ion  or in o ther  approved containers.  
6-3.2 Capacity of  containers  shall no t  exceed 60 gal (227 L). 
6-3.3 Dispensing or transfer  devices that  require the container  to 

be pressurized shall be prohibited.  
6-3.4 P u m p i n g  devices and  faucets shall be well main ta ined  to 

prevent  leakage. 
6-3.5 Individual containers  shall no t  be in te rconnec ted  or 

manifo lded  and  shall be kept  tightly closed when not  in use. 
6-3.6 Containers  used  for the  storage o f  Class I liquids shall be kept 

outside and  at least 10 ft (3 m) f rom any building. 
Exception: Containers  shall be permi t ted  to be s tored inside any 

building tha t  is used  exclusively for the storage of  Class I, Class II, or  
Class IIIA liquids, is located at least 10 ft (3 m) f rom any o ther  
building, and  is provided with cross ventilation us ing  at least 2 vents. 
Each vent  shall have a ne t  open  area of  64 in 2 (645 m m  2) and  shall 
be placed at floor level, in opposite walls. 

6-4 Tanks of  60 to 1,100 Gallon Capacity. 

6-4.1 Tanks  shall be of s ing le -comparunent  design and  shall be 
constructed in accordance with good  engineer ing  practice. All 
seams and  joints  shall be riveted and  caulked, riveted an d  welded, or 
welded. Tank  heads  that  are greater  than  6 ft (2 m) in diameter  
shall be dished, stayed, braced, or otherwise reinforced. 

6-4.2 Tanks  shall mee t  the  following m i n i m u m  plate thickness: 

Capacity Min imu m  Steel Thickness 
Gallons Liters Mfrs. Standard Gauge No. 

60 to 560 230 to 2,120 14 
561 to 1,100 2,120 to 4,165 12 

6-4.3 Each tank shall be provided with a fill open ing  with a closure 
that  is des igned to be locked. The  fill open ing  shall be separate 
f rom the  vent  opening.  

6-4.4* Each tank shall be provided with a free-open vent  that  shall 
relieve either the  vacuum or the  pressure that  migh t  develop dur ing  
normal  operat ion or fire exposure.  

6-4.4.1 The  m i n i m u m  vent  size shall be as follows: 

Tank  Capacity Vent  Diameter  
Gallons Liters ~ Millimeters 

Up to 275 1040 1 /2  38 
276 - 660 1040 - 2500 2 51 
661 - 900 2500 - 3410 2 1 /2  64 
900 - 1100 3410 4165 3 76 

6-4.4.2 Vents shall be a r ranged  to discharge so as to prevent  
localized overheat ing of or direct f lame i m p i n g e m e n t  on any part of  
the  tank in the event that  vapors f rom the vent  are ignited. 

6-4.5 Tanks  shall be located outside and  at least 40 ft (12 m) f rom 
any building. They  shall also be located so that  any vehicle, 
equipment ,  or container  that  is filled directly f rom the tanks is at 
least 40 ft (12 m) f rom any building. 

6-4.6 Tanks  provided for in this section shall be permit ted to have 
top openings  only or shall be permit ted to be elevated for gravity 
discharge. 

6-4.6.1 Tanks  tha t  have top openings  only shall be m o u n t e d  and  
equ ipped  as follows: 

(a) Stationary tanks shall be m o u n t e d  on t imbers  or blocks 6 in. 
(150 ram) in he igh t  so as to protect  the  bot tom of die tank f rom 
corrosion due  to contact  with the  g r o u n d  and  to maintain the tank 
in a stable position. 

(b) Movable tanks shall be equ ipped  with a t tached metal legs that 
rest on shoes or runne r s  des igned so tha t  tile tank is suppor ted  in a 
stable position and  so tha t  the  tank and  its suppor ts  can be moved as 
a single unit. 

(c) Tanks  shall be equipped  with a tightly and  permanent ly  
a t tached approved p u m p i n g  device having an approved hose of 
sufficient length for filling the vehicles, equ ipment ,  or containers  to 
be served by the  tank. 

(d) The  dispenser  nozzle and  hose shall be equipped  so that  it can 
be padlocked to its hange r  to prevent  tampering.  

(e) The  p u m p  discharge shall be equ ipped  with an effective 
an t i s iphoning  device, or the  discharge hose shall be equ ipped  with a 
self-closing nozzle. 

(f) Siphons or internal  pressure  discharge devices shall be 
prohibited. 

6-4.6.2 Tanks  elevated for gravity discharge shall be m o u n t e d  and  
equ ipped  as follows: 

(a) Tanks shall be suppor ted  on steel or wood suppor ts  having 
adequate  s t rength  and  design to provide stability. Ahernately,  tanks 
shall be permi t ted  to be placed on a pile of earth or near  the  edge of 
a cut bank to provide the necessary elevation and  shall be suppor ted  
on t imbers  or blocks for stability and  to prevent  corrosion f rom 
contact  with the  ground.  

(b) Discharge connect ions  shall be made  to the  bot tom or to the  
end  of the  tank. 

(c) The  discharge connect ion shall be equ ipped  with a valve that  
shall automatically close in the  event of  a fire by mean s  of  operat ion 
of  an  effective heat-actuated device. This valve shall be located 
adjacent  to the  tank shell. If dais valve canno t  be operated manually, 
an additional valve that  can be manual ly  opera ted  shall be provided. 

(d) The  discharge connect ion shall be provided with an approved 
hose of  sufficient length for filling vehicles, equ ipment ,  and  
containers  to be served by the tank. The  hose shall be provided with 
a self-closing nozzle at the  discharge end. 

(e) The  hose shall be equ ipped  so that  it an be padlocked to its 
hanger  to prevent  tampering.  

6-5 Marking of Tanks and  Containers.  
6-5.1 Tanks  and  containers  shall be conspicuously marked  with the 

name  of  the  product  conta ined and  with the  following marking: 
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"FLAMMABLE - -  KEEP FIRE AND FLAME AWAY." 

6-5.2* Tanks shall also bear the  following marking: 

"KEEP 40 FT FROM BUILDINGS." 

6-6 Fire Prevent ion a n d  Control.  
6-6.1 Storage areas shall be kept  f lee of  weeds and  o ther  extrane- 

ous combustible materials. 
6-6.2 O p e n  f lames and smoking  materials shall no t  be permi t ted  in 

areas where Class I liquids are stored. 
Appendix  A Explanatory Material 
A-6-1.1 O n  isolated construct ion and  ear th-moving projects and  on 

other  similarly isolated sites, it is customary for the  property  owner 
or the  contractor  to obtain fuel in bulk and  to dispense the  fuel 
unde r  his or he r  direct  control. 

A-6-4.4 Vent sizes are based on limiting the  internal p ressure  of  the 
tank to 3.0 psig (20.7 kPa) [120 percent  of  2.5 psig (17.2 kPa), the 
m a x i m u m  internal  pressure allowed for an  a tmospher ic  storage 
tank],  us ing an orifice coefficient of  0.8 and  an envi ronmenta l  factor 
of  0.5. The  0.5 envi ronmenta l  factor recognizes the  limited t ime 
that  a small tank will be exposed to fire, loss of  fuel by absorpt ion 
into the  soil, and  drainage of liquid away f rom the  tank. Calcula- 
tions are based on 2-3.5 of NFPA 30, Flammable  and  Combust ible  
Liquids Code. 

A-6-5.4.2 This  40 ft (12.2 m) clearance distance should  also apply 
to o ther  combust ible  structures,  haystacks, etc. 
SUBSTANTIATION: This  proposal  incorporates into NFPA 30 as a 
new chapter  the  entire text of  NFPA 395, Standard for the  Storage of 
Flammable  and  Combust ible  Liquids at Farms and  Isolated Sites. By 
so doing, the  requ i rements  for storage of f lammable  and  combus- 
tible liquids are f ound  in a single Code, to the  benefi t  of  the user  
and  enforcingofficial  alike. 
COMMITYEE ACTION: Accept. 

(Log #49) 
Committee:  FLC-TAN 

30- 84-  (A-2-3.4.3(b) (New)): Accept in Principle 
SUBMITTER: Wayne B. Geyer, Steel Tank  Institute 
RECOMMENDATION: Add a new Appendix  item to 2-3.4.3(b) to 
read: 

"The  aboveground  storage tank dike is normally sized to contain 
the  entire contents  of  the  largest single tank plus sufficient 
f reeboard to allow for precipitation. Governing jurisdict ions 
generally establish a basis for the  a m o u n t  of  f reeboard and  
incorporate  addit ional envi ronmenta l  protection requirements .  

Althou. gh  EPA. spill prevention, regulat ions do no t  manda te  a 
speof ic  destgn for d e t e r m i m n g  freeboard,  EPA has r e c o m m e n d e d  a 
basis for f reeboard  sufficient to contain a 25 year s torm in its 1991 
proposed  revisions to 40 CFR Part 112 for Spill Prevention Control 
and  Counte rmeasures  of  the  Oil Pollution Prevention promulga ted  
unde r  the  Clean Water  Act. 

Many jurisdict ions establish additional f reeboard as a percentile 
basis of  dike capacity. For instance, the  States of  New York, 
Minnesota,  South Dakota and  Florida require  110 percent  capacity 
of  the  largest tank. The  Commonwea l th  of  Massachusetts  and  
Wisconsin required 125 I:,ercent capacity of the largest tank. 

Steel dikes built and  often sh ipped  with UL 142 factory fabricated 
tanks are m a n d a t e d  by UL and  STI s tandards  (UL 142 and  STI 
F911TM) to contain 110 percent  of  the  tank capacity." 
SUBSTANTIATION: The  a m o u n t  of  f reeboard to be incorporated 
into a design is driven by local regulat ions on an increasing basis. 
This paragraph is added  to the  Appendix  to give the  Code user  a 
better unde r s t and ing  of  the  degree  of f reeboard required by 
Jcurisdictions. 

OMMITI 'EE ACTION: Accept in Principle. 
Add the following new A,-2-3.4.3(b): 
"An aboveground  storage tank dike is normally sized to contain the  

entire contents  of  the  largest single tank within it. Some designs 
migh t  also incorporate  sufficient f reeboard  (additional capacity) to 
accommodate  precipitation or fire f ighting water. The  a m o u n t  of  
this f reeboard is usually governed by local conditions." 
COMMITTEE STATEMENT: The  Technical  Commit tee ' s  version is 
more  clear. 

(Log #50) 
Committee:  FLC-TAN 

30- 8~ - (A-2-8.3 (New)): Accept  
SUBMITTER: Wayne B. Geyer, Steel Tank  Institute 
RECOMMENDATION: Add a new Appendix  i tem to 2-8.3 to read: 

"See PEI RP 200-94 " R e c o m m e n d e d  Practices for Installation of 
Abovea-round Storage Systems for Motor  Vehicle Fueling" and  STI 
R931-ff3 "Double Wall P~ST Installation and  Test ing Instructions" for 
addit ional reuu i rements  to test secondary  con t a inmen t  tanks," 
SUBSTANTIATION: None.  
COMMITTEE ACTION: Accept. 
Also, add the  following text to subsect ion 2-3.1: 
"See PEI RP200, R e c o m m e n d e d  Practices for Installation of 

Aboveground  Storage Systems for Motor Vehicle Fueling, for 
additional information." 
COMMITTEE STATEMENT: The  Technical  Commit tee  feels t h a t a  
reference to RP200 should  also be in 2-3.1. 

(Log #91) 
Committee:  FLC-TAN 

30- 86 - (Appendix C): Accept  
SUBMITTER: Sullivan D. Curran,  Fiberglass Pe t ro leum Tank  & 
~I~C e Institute 

OMMENDATION: Proposed revisions have been reviewed 
and  approved for submission by the Technical  Corrunittee. 

Appendix  C Temporarily-Out-of-Service, Closure in Place or 
Closure by Removal of  U n d e r g r o u n d  Tanks 

This  Appendix  is no t  a part  of  the  requi rements  of  this NFPA 
d o c u m e n t  but  is included for informational  purposes only. 

C-1 Introduction.  
C-l-1 Care is required not  only in the  hand l ing  and  use of  

f lammable or combustible liquids, but  also in the  process of  
r ender ing  temporarily-out-of-service, closing or removing tanks that  
have h e l d f l a m m a b l e  or combustible liquids. This  is particularly true 
of  u n d e r g r o u n d  service station tanks that  are most  f requent ly  used  
for the  storage of motor  fuel and  occasionally for the  storage of 
other  f lammable  or combust ible  liquids, such as crankcase drainings 
(which may contain some  gasoline). T h r o u g h  carelessness, 
explosions have occurred because f lammable  or combust ible  liquid 
tanks have no t  been properly condi t ioned before being rendered  
temporarily-out-of-service, closed, or removed.  

O1-2 In order  to prevent  accidents caused by improper  condit ion- 
ing, it is r e c o m m e n d e d  that  the procedures  out l ined below be 
followed when u n d e r g r o u n d  tanks are temporarily taken out  of  
service, closed, or removed.  

C-1-3 U n d e r g r o u n d  tanks taken out  of  service can be safeguarded 
or disposed of by any one  of  the  three  following means:  

(a) Placed in a temporari ly out  of  service condition. Tanks should  
be rendered  temporari ly out  of  service only when it is p l anned  that  
they will be r e tu rned  to active service within a rea~sonable period or 
pend ing  closure-in-place or closure by removal. 

(b) Pe rmanen t  closure-in-place, with proper  safeguarding. 
(c) P e r m a n e n t  closure by removal. 
C-14 In cases where tanks are ei ther  rendered  temporarily-out-of- 

service or permanent ly  closed, records should  be kept  of  tank size, 
location, crate of closure and  m e t h o d  used for placing the  closed 
tank in a safe condition.  

G-l-5 Procedures  for carrying out  each of the  above me thods  of 
disposing of u n d e r g r o u n d  tanks are described in tbe  following 
sections. No cutt ing torch or o ther  flame- or spark-producing 
e q u i p m e n t  should  be used until  the tank has been completely 
purged  or otherwise rendered  safe. In each cause, the  n u m b e r e d  
steps given shou ld  be carried out  successively. 

C-2 Render ing  Tanks "Temporari ly Out  of Service." 
C-2.1 When  the  u n d e r g r o u n d  storage tank system (UST) is 

temporarily-out-of-service for less than  three  (3) months ,  the  owners 
and  operators mus t  comply with the following: 

(a) Cont inue  operat ion and  ma in tenance  of corrosion protection. 
Requi rements  can be found  in U.S. Environmental  Protection 
Agency (EPA), Title 40, Code of Federal Regulat ions (CFR), Part 
280, "Technical  Standards and  Requi rements  for Owners and  
Operators  of  U n d e r g r o u n d  Storage Tanks", Paragraph 280.31. 

(b) Cont inue  operat ion and  ma in tenance  of any release detection 
in accordance with U.S. EPA 40 CFR Part  280, Subpart  D, or empty 
the  UST system by removing all materials so that  no more  than  2.5 
cent imeters  (1 in.) of  residue, or 0.3 percent  (%) by weight of  the  
total capacity of  the  UST system, remains  in the system. 

C-2-2 When  an UST system is temporarily-out-of-service for three  
(3) m o n t h s  or more,  owners ,-rod operators  mus t  also comply with 
the  following requirements:  
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(a) Leave vent  lines open and  funct ioning.  
(b) Cap or plug all o ther  lines such as fill line, gauge opening,  

p u m p  suction, and  ancillary equ ipment .  Secure against  tampering.  
C-3 When  an UST system is temporari ly  closed for more  than  

twelve (12) months ,  owners and  operators  mus t  pe rmanent ly  close 
the  UST system in accordance with U.S. EPA 40 CFR Part 280.71- 
280.74. An extension of  this 12 m o n t h  per iod may be gran ted  by the  
implemen t ing  agency. However, before such an extension can be 
applied for, a site assessment  mus t  be comple ted  in accordance with 
ILS. EPA 40 CFR Part 280.72. 

C~4 Closure of  U n d e r g r o u n d  Tanks  in Place. 
C-4-1 At least 30 days before beg inn ing  closure procedures,  owners 

and  operators  mus t  notify the implement ing  agency of  their  in tent  
to close unless such action is in response to corrective action 
proceedings.  

C-4-2 Closure of tanks ei ther in-place or by removal, requires  the  
owners and  operators to measure  for the presence of a release where  
contaminat ion  is most  likely to be present  at the  UST site. This 
r equ i r emen t  may be satisfied if one of the external release detect ion 
me thods  allowed in 40 CFR Part 280.43 (e) and  (F) is operat ing in 
accordance with the requ i rements  in Part 280.43 at the  t ime of  
closure, and  indicates no release has occurred.  

C-4-3 Prepare a safe work place by following the  special safety 
precautions,  c leaning and  closure procedures  in: 

(a) American Pet ro leum Institute R e c o m m e n d e d  Practice 1604, 
"Removal and  Disposal of  Used U n d e r g r o u n d  Pet ro leum Storage 
Tanks", or 

(b) New End, land Interstate Water  Pollution Control Commiss ion  
(NEIWPCC), 'Tank Closure Wi thout  Tears: An Inspector 's  Safety 
Guide". 

C-4-4 Safe work preparat ion should  include: 
(a) No smoking  in the  area. 
(b) Shut t ing down all open  flame and  spark p roduc ing  e q u i p m e n t  

not  necessary for the  removal of  the  u n d e r g r o u n d  tank. 
(c) Using only h a n d  tools to expose tank fittings and  prepar ing  for 

the  vapor f reeing procedures.  
(d) Control l ing static electricity or  providing a conductive pa th  to 

discharge static electricity by bond ing  or g round i ng  e q u i p m e n t  and  
vehicles. 

(e) Roping o f f t ank  area f rom pedestr ian and  vehicular  traffic. 
(f) Locating and  mark ing  all utility lines on site. 
(g) De te rmin ing  meteorological  conditions• Vapor accumula t ion  

may occur on still and  h igh humidi ty  days. Unde r  these conditions,  
test the area for vapor accumula t ion  (refer to Section G-4-10) and  if 
present  ei ther provide addit ional forced ventilation or delay the  j o b  
nntil there  is a breeze and  it is less humid .  

(h) Ensur ing  personnel  are wearing hard  hats, safety shoes, safety 
glasses and  a combustible gas indicator is available. Provide any 
other  safety measures  or me thods  that  may be required to mee t  local 
requirements .  

C-4-5 Remove all f lammable  or combustible liquid mad residue 
f rom the tank and  f rom all connec t ing  lines. 

C-4-6 Residual product  and  solids mus t  be disposed o f  properly(3).  
C,4-7 Excavate to the  top of tank. 
C4-8 Disconnect  the  suction, inlet, gauge and  all o ther  tank 

fixtures, except  the  vent  line. The  vent  line should  remain  
connec ted  unti l  the tank is purged.  

C,4-9 Make the tank safe ei ther by purg ing  the  tank of f lammable  
vapors or inert ing the  potentially explosive a tmosphere  in the  tank. 
• (a) Purging . . . .  or venti lat ing the  tank replaces the  f lammable  vapors 
m the tank w t h  mr, reducing  the  f lammable  mixture  of fuel and  
oxygen below the lower explosive limit or LFL. Two me thods  may 
be used to in t roduce air into the  tank. One  is the  use of a "diffused- 
air blower" to p u m p  air into the  bo t tom of  the  tank th rough  the fill 
pipe or a properly bonded  air-diffusing pipe. The  second  m e t h o d  is 
the  use of an "eductor-type air mover", typically driven by com- 
pressed air. It draws vapors out  of  the  tank and  brings fresh air into 
the  tank. The  vent  pipe can be used to exhaus t  vapors 12 ft above 
grade and  3 ft f rom any roof  lines. 

(b) Inert ing tbe tank does not  replace the  f lammable  vapors, bu t  
instead reduces the  concent ra t ion  of  oxygen to a level insufficient to 
suppor t  combns t ion  (refer to Section C,410).  Two inert  gasses may 
be used. Carbon dioxide gas can be genera ted  by crushing  and  
distr ibuting dry ice evenly over the  bot tom of  the tank. The  dry ice 
will release carbon dioxide as it warms. Nitrogen gas can be p u m p e d  
into the  tank f rom a hose th rongh  the fill hole to the  bo t tom of the  
tank. Oxygen will be re in t roduced into the  tank unless all holes are 
effectively p lugged except  for the  vent  line. 

G-4-10 Test ing the  tank  to de te rmine  if it is safe. 
(a) When  purging,  a "combustible gas indicator", common ly  

known as an  explosion meter ,  is used  to measure  the  reduct ion in 
the  concentra t ion  of f lammable  vapors. The  meter  reads f rom 0 to 
100 percent  of  the  LFL. The  goal is to achieve a reading o f  10-20 
percent  LFL for pe t ro leum tanks. 

(b) When  inerting, an  "oxygen meter"  is used  to de termine  when a 
tank has  been successfully inerted. The  mete r  reads f rom O to 100 
percent  oxygen content.  The  goal is to achieve a reading of 1-10 
percent ,  which is safe for mos t  pe t ro leum products.  

C,-4-11 Fill the  tank completely with an inert  solid material. One  or 
more  holes may be cut  in the  tank top if existing tank openings  are 
not  adequate  for the  in t roduct ion of the inert  material. Cap or 
remove remain ing  u n d e r g r o u n d  piping. The  tank can now be 
backfilled. 

C-5 Closure by Removal of U n d e r g r o u n d  Tanks. 
C-5-1 Observe all procedures  listed u n d e r  Section C-4, Closure of 

u n d e r g r o u n d  tanks-in-place, except  for Section C-4-11, filling the  
tank with an iner t  solid material  and  backfilling the  excavation. 

C-5-2 After the  tank has been made  safe by following purging or 
inert ing procedures  and  before it is removed  f rom the excavation, 
plug or cap all accessible holes. One  plug should  have an 1/8-in. 
vent  hole to prevent  the tank f rom being subjected to excessive 
differential pressure caused by tempera ture  changes.  This vent  
should  be posi t ioned on top of the tank du r ing  subsequent  
t ransportat ion or storage. 

C-5-3 Excavate a r o u n d  the tank to uncover  it for removal. Remove 
the tank from the excavation and  check for corrosion holes in the  
tank shell. Use screwed boiler plugs to plug any corrosion holes. 

C-5-4 Tanks should  be labeled with information about  the  former  
contents,  p resent  vapor state, vapor f ree ing t rea tment  m e th o d  and  a 
warning against  reuse. 

C-5-5 Tanks should  be removed f rom the  site promptly and  
preferably the  same day as removal since additional vapor may be 
released f rom liquid absorbed in tank wall corrosion or residues. 
However before removal, the  tank a tmosphere  mus t  be checked to 
ensure  the  f lammable  vapor concentra t ion does no t  exceed safe 
levels. 

C-6 Disposal of  Tanks. 
G-6-1 f f t he  reuse of a tank is permi t ted  by the  controll ing 

jurisdiction,  the  tank should  be certified tight, structurally sound  
and  will mee t  all requi rements  of a new installation. 

C-6-2 The  storage of used  tanks should  be in secure areas where 
the  public will no t  have access. Tanks should  be rendered  safe 
consistent  with Section C-4-9, G-4-10 and  vented  consistent with 
C-5-10. 

C-6-3 I fa  steel tank is to be disposed of, it should  retested for 
f lammable  vapors and,  if necessary, again r endered  gas-free. Tanks  
that  have been lined internally or coated externally with fiberglass, 
epoxy-based or similar materials may not  be accepted by scrap 
processors. Before releasing to a scrap metal dealer, a sufficient 
n u m b e r  of  holes or openings  shou ld  be made  in the  tank to render  
it unfi t  for fur ther  use. NFPA 327, S tandard  Procedures  for 
Cleaning or Safeguarding Small Tanks  and  Containers  Wi thout  
Entry, provides informat ion on safe procedures  for such operations.  

C-7 If the  tank to be disposed of  is non-metall ic  or is a steel tank 
l ined internally or coated externally with fiberglass, epoxy-based or 
similar materials, it may not  be accepted by scrap metal  dealers. An 
alternative disposal m e t h o d  would be to cut  up  the  tank in sections 
suitable for disposal in a sanitary landfill. 

G-8 Record keeping is required to demons t ra te  compliance with 
closure requ i rements  unde r  40 CFR 280.74. The  results o f  the  
excavation zone assessment  requi red  in Part 280.72 mus t  be 
main ta ined  for at least three  (3) years after complet ion of perma-  
nen t  closure. 

C-9 Other  resources to check for informat ion related to safety 
dur ing  tank closure include: 

1. American Pe t ro leum Institute 's (API) R e c o m m e n d e d  Practice 
1604, Removal and  Disposal of  Used U n d e r g r o u n d  Pet ro leum 
Storage Tanks, 1987. 

2. API's R e c o m m e n d e d  Practice 1631, Interior Lining of Under-  
g r o u n d  Storage Tanks,  1987. 

3. API Publication 2015, Cleaning Pe t ro leum Storage Tanks, 1985. 
4. API Pnblication 2217A, Guidelines for Work in Inert  Conf ined  

Spaces in the  Petroleum Industry, 1987. 
5. API Publication 2219, Safe Opera t ing  Guidelines for Vacuum 

Trucks in Petroleum Service, 1986. 
6. Occupational  Safety & Health Adminis t ra t ion (OSHA) 2226, 

Excavation & Trench ing  Operations,  1990, 
7. National Institute for Occupat ional  Safe tyand  Health (NIOSH),  

Criteria for R e c o m m e n d e d  Standard.. .  Working in Conf ined Spaces, 
1979. 

8. NIOSH Publication 87-113, A Guide to Safety in Conf ined  
Spaces, 1987. 

9. National Fire Protection Association NFPA 69, Explosion 
Prevention Systems, 1986. (Table with m i n i m u m  oxygen levels 
necessary to suppor t  combust ion  for various products)  

10. NFPA 77, Static Electricity, 1988. 
l 1. NFPA 326, Standard Procedures  for Safe Entry of I ~nder- 

g r o u n d  Storage Tanks. 
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12. Nb~A 327, Cleaning or Safeguarding Small Tanks and 
Containers, 1987. 

13. NFPA 306, Control of Gas Hazards on Vessels, 1988. (Practical 
procedures for vapor-freeing tanks and testing guidance 

14. New England Interstate Water Pollution Control Commission, 
85 Merrimac Street, Bose:on, MA 02114, "Tank Closure Without 
Tears: An Inspector 's Szd'ety Guide", May 1988. 
SUBSTANTIATION: This update of Appendix C will incorporate 
the new requirements of U.S. EPA, Title 40, Code of Federal 
Regulations, "Technical Standards and Requirements for Owners 
and Operators of  Underground  Storage Tanks." 
COMMITrEE ACTION: Accept. 
Add to C,-4.4(g) the following text: 
"Excavated soil should be tested for vapor release. Artificial 

ventilation or repeated turning of excavated soil might  be necessary 
to avoid ignitable concentration of  vapors." 
COMMITTEE STATEMENT: The Technical Committee agrees 
with the proposal, but has added  a necessary safety guideline. 

(Log #118) 
Committee: FLG-TAN 

30-87-  (Appendix C): Reject 
SUBMITTER: Eugene S. Schmitt, Michigan State Police Fire 
Marshals Division 
RECOMMENDATION: Delete Appendix C. 
SUBSTANTIATION: The Technical Committee proposes that the 
provisions in Appendix  C be put into mandatory language and 
incorporated into Section 2-4.4. 
COMMITTEE ACTION; Reject. 
COMMITTEE STATEM]ENT: The Technical Committee on Tank 
Storage and  Piping Systems has accepted a new Appendix C via 
Proposal 30-86 (Log #91). 

(Log #110) 
Committee: FLC-SWC 

30- 88 - (4-1): Accept in Principle 
SUBMITTER: John  Davenport, Industrial Risk Insurers 
RECOMMENDATION: Change the Title of  Section 4-1 to read as 
follows: 

General provisiol~ 
SUBSTANTIATION: This provision is needed  to direct the code 
user to the proper  storage ar rangement  tables in Chapter 4. 
COMMITrEE ACTION: Accept in Principle. 

Revise Section 4-1 to read as follows: 
4-1 General. 
4-1.1 Scope. 
4-1.1.1 This chapter sh~dl apply m the storage of liquids in drums 

or other  containers that do not  exceed 60 gal (227 L) individual 
capacity and in portable mxiks that do not  exceed 660 gal (2498 L) 
individual capacity and to limited transfers incidental thereto. For 
portable tanks that  exceed 6t50 gal (2498 L), Chapter 2 shall apply. 

4-1.1.2 This chapter shall not apply to the following: 
(a) Storage of containers in bulk plants, service stations, refineries, 

chemical plants, and dis6 lleries. 
(b) Liquids in the fuel lanks of motor  vehicles, aircraft, boats, or 

portable or stationary enl~nes. 
(c) Beverages, where packaged in individual containers that do not  

exceed l g a l  (3.8 L) capacity. 
(d) Medicines, foodstut~, cosmetics, and other  consumer products 

that contain not  more than 50pe rcen t  by volume of water-miscible 
liquids, with the remainder  of the solution not  being flammable 
where packaged in individual containers that  do not  exceed 1 gal 
(3.8 L) capacity. 

(e) Liquids that have no fire point  when tested by/~STM D 92, 
Cleveland Open Cup Test Method, up to the boiling point  o f  the 
liquid or up  to a temperature at which the sample being tested 
shows an obvious physical[ cbange. 

(f) Distilled spirits and wines in wooden barrels or casks. 
4-1.2 General Provisions. 
4-1.2.1 For the purpose of dais chapter,  unstable liquids shall be 

treated as Class IA liquids. 
COMMITI'EE STATEMENT: Editorial improvement.  

(Log #74) 
Committee: FLC~SWC 

30- 89 - (4-1.2 (New)): Reject 
SUBMITTER: David C. Tabar, The Sherwin-Williams Company 
RECOMMENDATION: Change paragraph "(t)" to " (g  ",. and add 
new "(f)" as tbllows: 

(13 Mixtures where at least 85 oercent  of  the ingredients (by 
volumel are not  suscentible to I~urninm and the Flammabilit '/ 
Hazard Ratinc~s of inc:nZedients susceotible to burning do not  exceed: 
0 oercent  for  aggregate Flammabilltv Hazard 4 in~edients ,  and 
5 oercent  for a ~ r e ~ a t e  Flammability Hazard 2 an~d 3 ingredieuts, 

15 nercent  for a ~ r e ~ a t e  Flammability Hazard 1.2. and 3 ingredi- 
ents: 

-OR- 
0 oercent  for a~ref fa te  Flammability Hazard 4 ingredients, mad 
lg  percent  for a~crre~ate Flammability Hazard 1.2. and 3 water- 

miscible ingredients 
(See NFPA. 704. Standard System for the Identification of the Fire 

Hazards of Materials. and NI~A 325. Fire Hazard Properties of  
Flammable Liouids, Gases and Volatile Solids.~ 
SUBSTANTIArION: ASTM D92, "Cleveland O p e n  Cup Test 
Method" fire point  testing and formula analysis involving coatings 
products. See also NFPA 30 intent: "The liquids intended for 
exclusion by file section of the Code are those that show a flash 
point when tested in accordance with a Tag or otlaer closed-cup 
methods,  but which do not  burn. Water-based paints, which are 
formulated with small amounts  of  f lammable or combustible 
solvents, are on example." ...NFPA Flammable and Combust ib le  
Liquids Code Handbook. 

In Test #1, a latex dryfall, flat wltite coatings product  was tested for 
fire point  via ASTM D-92, and for flash point  via ASTM D-93PMCC 
(Pensky-Martens Closed Cup). The selected sample product  had a 
higher concentrat ion of hydrocarbon volatiles (VM&P Naphtha @ 
9.7 percent  by volume) than typical "latex paints," which have very 
lit-de concentrations, Kany, of Class IB (Flammability Hazard Rating 
3) ingredients. 

Note: Flammability Hazard Ratings are covered in NFPA 704, 
Standard System for the Identification of the Fire Hazards of  
Materials (1990). See NFPA 704 for further information regarding 
flash point, burn temperatures,  and burn durations for clarification. 
Also see NFPA 325, Guide to Fire Hazard Properties of Flammable 
Liquids, Gases and Volatile Solids (1994). Generally, the susceptibil- 
ity of materials to burning are identified as follows: 

flammabaity 
Hazard gat~g 

Identification of Flammability 
Susceptibility of Materials to Burning 

Materials that will rapidly or completety 
vaporize at atmospheric pressure and normal 
ambient temperature, or that are readily 
dispersed in air and that will burn readily." 
Liquids and solids that can be ignited under 
almost all ambient temperature conditions. 
Materials that must be moderately heated or 
exposed to relatively high ambient temperatures 
before ignition can occur. 
Materials that must be pre~heated before 
ignition can occur. 
Materials that will not burn. 

Under  the PMCC flash point test method,  no flash point  was 
observed by file independen t  test laboratory. The ASTM D-92 fire 
point  test me thod  requires the determinat ion of  ignition and 
subsequent  burning of the test material for at least five seconds. 
This is accomplished by a test flame passed across the open test cup 
during a slow, constant, measurable rise in temperature.  

The sample product  was slowly heated in file Cleveland Open Cup 
Test Apparatus. Early into the test, the sample began to solidify at 
the surface, thus achieving "aphysical change". Note that NFPA 30 
Section 4-1.2(e) (1993) considers "an obvious physical change" to be 
a means by which "no fire point" could established. However, after 
cont inued heating between 185-190°F, the solid surface material 
broke througb with only a single "bubble" which burned  very briefly 
for a period of  approximately five seconds. Beyond that, no further 
burning resulted. Since the ASTM D-92 test me thod  requires that 
the burning be evident for a period of  at least five seconds, this 
could be considered a borderl ine test. Looked at conservatively, one 
could conceivably state that the product  had a fire point  of  190°F; 
however, no flash point was observed via PMCCl Conversely, one 
could argue that "an obvious physical change" occurred ,(from liquid 
to solid) and that  file burning in die open cup which occurred 
(from liquid to solid) and tllat the burning in the open cup which 
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occurred briefly was not  sufficient to be concerned  about.  Gener- 
ally, the  constituent:s of  dais product  involved the  following ingredi- 
ents: VM&P Naph tha  (4.9 pe rcen t  byweight,  and  9.7 percent  by 
volume),  o ther  oils, alcohols, glycols, polymers, surfactants,  solids 
(earth, talc, T I t 2 ,  etc.) and  water. A fur ther  breakdown would show 
the following aggregate  summat i on  of consis tuent  ingredients,  by 
volume, as identified by their  Flammabili ty Hazard Ratings: 

Latex Drvfall Flat White  #1001 
NFPA 704 Flammabilitv A ~ r e ~ a t e  Ingredients  
Hazard Rating v~ b_,y_V_.gJ_~.g 

"0" 80.3 percent  
"1" 9.8 percent  
"2" 0.2 percent  
"3" 9.7 percent  

"4" 0.0 nercen t  
Total 100.0/~ercent 

In Test  #2, an industrial ma in t enance  latex gloss enamel  coatings 
product  was tested. The  product  formula t ion  consists of  22 
ingredients.  The  majority of  the  ingredients  (e.g., acrylic emulsion,  
solids, surfactants and  water) had  a Flammabili ty Hazard Rating of  
"0". 

The  breakdown of the  aggregate ingredients  by NFPA 704 
Flammability Hazard Ratings were as follows: 

Indusudal Material Latex Gloss Enamel  #101 
Flarn/nabilitv Hazard Ratin~ Aggregate  InLrredients bv Voluroe 

"0' ~ w 86.v7 percen t  " 
"1" 9.0 percent  
"2" 4.3 percent  
"3" 0.0 percent  
"4" 0.0 percen t  

Total 100.0 percent  

In this test, the  i n d e p e n d e n t  test laboratory found - -v i a  the  
Cleveland Open  Cup Test  Method  (ASTM D-92) - - tha t  the  p roduc t  
"Foamed over @ 155°F ", and  had  no identifiable fire point  per  
ASTM D-92. A flash point  of 166°F us ing ASTM D-93 (PMCC) was 
identified and  reported.  Clearly, the  p roduc t  would no t  be capable 
of  bu rn ing  in a real-world fire scenario, particularly in a spr inklered 
occupancy. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The  Technical  Commit tee  feels tha t  
the  NFPA 704 system is not  appropria te  for this purpose.  Also, more  
technical  data  is needed  to substant iate  this change.  

(Log #66) 
Committee:  FLC-S3NC 

30- 90 - (4-1.2(a)): Reject 
SUBMITTER: David C. Kirby, Union  Carbide Corporat ion 
RECOMMENDATION: In paragraph 4-1.2(a), delete the  exemp- 
tion for chemical plants, refineries, etc..., and  revise as follows: 

"This chapter  shall no t  apply to facilities whose primary funct ion  is 
manufac tu r ing  or processing of  f lammable  or combust ible  liquids or 
f lammable  gases, unless the  storage in containers  and  portable tanks 
significantly increases the  i nhe ren t  fire risk of the facility*. Lack of  
drainage or con t a i nmen t  to prevent  the  flow of  liquids unde r  
emergency  condit ions to adjacent  properties,  or lack of fire walls or  
adequate  separat ion distance between conta iner  and  portable tank 
storage and  adjacent  propert ies  are si tuations which migh t  signifi- 
cantly increase the  fire risk." 
Add  Append ix  item to read: 
A4-1.2 Facilities such as chemical plants, refineries, and  bulk 

terminals  generally have design, layout, protection, and  emergency  
response capabilities commensu ra t e  with the  inhe ren t  risk associ- 
ated with the  manufac tur ing ,  processing, and  hand l ing  or bulk 
quanti t ies of  f lammable  or combustible liquids or hazardous  
materials. In these situations the  fire or explosion risk of  the  storage 
in containers  or portable tanks is incidental  to, and  usually on lya  
small part  of  overall risk. Only in special and  unusual  cases, as 
de t e rmined  by the  anthori ty  having jurisdiction,  where the  risk 
posed by the  storage of  f l ammable  or combustible liquids in 
containers  or portable tanks is unacceptable  a n d  significandy 
increases fire risk above the  inhe ren t  risk of  the  operation,  should  
the  requi rements  of  Chapter  4 be applied. 
SUBSTANTIATION: None.  
COMMI'IYrEE ACTION: Reject. 

COMMITI'EE STATEMENT: 1. No substant iat ion was provided for 
the  change  and  the  proposed  text  is no t  definitive. 

2. There  is no technical  basis for concluding tha t  buildings 
hous ing  container  storage of liquids tha t  are located on bulk plants, 
refineries, chemical  plants, and  distilleries are i m m u n e  f rom fires 
that  could put  personnel ,  the  envi ronment ,  etc. at risk. These  
exempt ions  should  be removed uncondit ionally.  Wh e th e r  the  
perceived risk o f  the  storage is "large" or  "small" relative to the risk 
of  the  rest of  the  faci l i tyshould no t  be a factor in deciding whether  
or not  to follow Chapter  4. 

3. The  proposal was written does no t  address  all facilities of  
concern.  Small facilities and  large facilities have different  abilities to 
respond to emergencies .  Many businesses hand le  primarily Class 
IIIA and  Class IIIB liquids. This proposal needs  to address each type 
of facility separately. The  exempt ion  should  not  be removed and  
replaced with the  proposed  language.  

4. There  is no t  guidance  on what is mean t  by "significantly 
increases the  fire risk." Application would be difficult to enforce. 
How would one treat a warehouse located at a chemical plant  or a 
manufac tu r ing  plant? 

5. The  proposal contains language that  is no t  "code-etfforceable." 
The  revised wording fur ther  confuses those facilities that  are 
exempt.  

(Log #CP3) 
Committee:  F L ~ C  

30- 91 - (4-1.2(g) (New)): Accept  
SUBMITTER: Technical  Commit tee  on Storage and  Warehous ing  
of  Containers  and  Portable Tanks  
RECOMMENDATION: Add a new item (g) to 4-1.2 to read: 

"Containers  that  do no t  exceed 60 gallons located at farms and  
isolated sites, as covered in Chapter  6." 
SUBSTANTIATION: This  exempt ion  will el iminate potential  
conflict between the requ i rements  of  Chapter  4 and  the new 
Chapter  6. 
COMMITTEE ACTION: Accept. 

(Log #13) 
Committee:  FLC_,-SWC 

30- 92 - (4-1.2(g) (New) and  G-I.1): Reject 
SUBMITI'ERa Dennis  P. Nolan, Occidental  Int'l Expl. an d  Prod. 
Co. 
RECOMMENDATION" 1. Add new i tem (g): 

"Laboratories hand l ing  incidental a m o u n t s  of  f lammable  liquids." 
2. Add reference NFPA 45 to Section G-I.1. 

SUBSTANTIATION: NFPA 45 provides requ i rements  for the  
hand l ing  of incidental  quanti t ies of  f l ammable /combus t ib l e  liquids 
(chemicals) in laboratories. 
COMMITI'EE ACTION: Reject. 
COMMITTEE STATEMENT- It is the  opinion of  the  Technical  
Commit tee  on Storage and  W a r e h o u s i n g o f  Containers  and  Portable 
Tanks  tha t  Subsection 1-1.8 states that  laboratories mee t ing  the  
requi rements  of  NFPA 45, S tandard  on Fire Protection for Laborato- 
ries Using Chemicals,  are d e e m e d  as mee t ing  the  requi rements  of  
NFPA 30. NFPA 45 properly governs the  quanti t ies of  liquids s tored 
in the  laboratory work area. Further,  NFPA 45 requires that  
laboratory storage rooms in laboratory buildings mee t  the appropri-  
ate requi rements  of  NFPA 30. NFPA 45 does contain exempt ions  for 
laboratory facilities and  operat ions tha t  use only small quanti t ies of 
liquids, e.g., i n s t rumen t  laboratories and  quality control laboratories. 
Finally, the  submit ter  offers no guidance  as to what can be consid- 
ered to be "incidental amounts" .  

(Log #111) 
Committee:  F L ~ C  

30-93 - (4-1.4 (New)): Accept in Principle 
SUBMITTER: J o h n  Davenport ,  Industrial Risk Insurers 
RECOMMENDATION: Add a new Section 4-1.4 to read: 

4-1.4 For t~e ourooses  of  this chanter ,  orotected storaue shall 
mean  storaue tfiat fs nro tec ted  in a~cord~nce with Section 4-8. All 
o ther  storage shall be eolqsidered to be unorotec~ed storage. 
SUBSTANTIATION: This  provision is needed  to direct the  code 
user  to the  proper  storage a r r a n g e m e n t  tables in Chapter  4. 
COMMITI'EE ACTION: Accept  in Principle. 

Add an  exception to new 4-1.4 to read: 
Exception: As provided for in Section 4-5. 
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COMMITTEE STATEMF.aNT: It is not  the intent to apply dais i 
philosophy to occupancies governed by 4-5. I 

(Log #41a) 
Committee: FLC-S3AgC 

30-94-  (4-2.1, 4-2.2, 4-2.3, 6-1.2.10): Accept in Principle 
SUBMITTER: GeraldA. Gordon, Rigid Intermediate Bulk 
Container Assn. 
RECOMMENDATION: Revise text. Additions are underl ined,  
deletions are in [brackets]. 

Chapter  4 Container a~Ld Portable Tank Storage 
4-2.1 Only approved containers~ [and] portable tanks and IBC's ] 

shall be used. 

I (a) Metal containers,_m.metal IBC's and metal portable tanks... 
(e) "RiNd olastic" IBC"; (31H1 and 31H2) and "Comnosite" IBC's 

(31HZ1)~me'eting the remtirements of, and containin~'oroducts 
authorized by, Chanter I." Title 49 of the Code of Fede}al Regulations 
(l J.S. Depar tment  of  Transoortation Hazardous Materials Regula- 
tions) or Chanter 16 of  the United Nations "Recommendatio'{ls on 
the Transport  of  Dangerous Goods" shall be accentable. 

4-2.2 Each portable tank 
4-2.3 The maximum allowable size of a container, IB_IG or portable 

tank sball not  exceed thw: specified in Table 4-2.3. 

Table 4-2.$ Maximum Allowable Size of Containers . IBC's and Portable TanKs 

U q ~  Flammable l . lqm~ Combustible 
Class IA ClaLss IB Class IC Class lI Class Ill  Container Type 

Approved Metal 
Portable Tanks 660 ~,~1 660 gal 660 gal 660 gal 660 gal 

Rigid Plastic I P, C's 
(31H1 or 31H2) 

or C%mDosite IBC's 

Chapter  6 Referenced Publications 
6-1.2.10 UN Publication. Labelmaster. 5724 N. Pulaski Road. 

Chicago. IL 60646, Phone  (800) 621-5808). 
Reco~mmendations on tlle Transport  of Dangerous Goods. 

SUBSTANTIATION: Intermediate Bulk Con~tainers (IBC's) have 
been approved for the sh ipment  of flammable and combustible 
liquids by the US Depar tment  of Transportation (DOT) and by 
regulatory bodies in most of  the other  countries in the world (as 
indicated by provisions for .their use in the UN "Recommendations 
on the Transport  of  Dangerous Goods"). Their use is rapidly 
growing both  in the United States and worldwide. The basic types 
allowed for use in the packaging of  flammable and combustible 
liquids, as def ined in the regulations (and in the proposed amend- 
merit to NFPA 30), are Metal IBC's, Rigid Plastics IBC's, and 
Composite IBC's, but only Metal Portable Tanks (of which Metal 
IBC's compose a subset) ~.re recognized in NFPA 30 for the storage I 
of Liquids. The results of fire tests sponsored by the Rigid IBC I 
Association (RIBCA) on l~Jgid Plastics and Composite IBC's are 
shown in the accompanying videotape and report. These results 
indicate tbat appropriate levels of sprinkler protection can prevent 
loss of lading from such IBC's even when engulfed in an intense 
pool fire. 

IBC's containing flammable and combustible liquids will be 
showing up in warehouses in increasing numbers.  NFPA 30 should 
recognize that fact and be pro-active in setting guidelines for their 
storage. 
COMMITrEE ACTION: Accept in Principle. 

Refer to Committee Action on Proposals 30-151 (Log #CP16) and 
30-152 (Log #CP17). 
COMMITTEE STATEMENT: The Committee Action on Proposals 
30-151 (Log #CP16) and SO-152 (Log #CP17) meet  the intent of the 
submitter. 

(Log #CP1) 
Committee: FLCr"WC 

30- 95 - (4-2.1 and 4-2.1 (a)): Accept 
SUBMITTER: Technical Committee on Storage and Warehousing 
of Containers and Portable Tanks 
RECOMMENDATION: 1. In 4-2.1, add "and intermediate bulk 
containers (IBCs)" after "portable tanks." 

2. Revise 4-2.1 (a) to rea& 
"Metal containers, metal intermediate bulk containers, and metal 

portable tanks meet ing the requirements  of  and containing products 
authorized by Title 49, Transportation, Chapter  1, of  the Code of  
Federal Regulations, Chalzter 9 or Chapter  16 of tile United Nations 
Recommendat ions  for the Transport  of Dangerous Goods, or NFPA 

47 

386, Standard for Portable Shipping Tanks for Flanamable arid 
Combustible Liquids, shall be acceptable." 
SUBSTANTIATION: This change recognizes current  terminology 
for a certain type of  portable tank and correlates with a similar 
change to the definition of "Portable Tank" in Chapter 1 of NFPA 
30. 
COMMITTEE ACTION: Accept. 

(Log #112) 
Committee: FLC~SWC 

30- 96 - (4-2.1 (a)): Accept 
SUBMITTER: John  Davenport, Industrial Risk Insurers 
RECOMMENDATION: Add to the end of the existing paragraph: 
"AIIy metal container larger than 60 gal and meet ing the require- 

ments  of NFPA 386 shall be considered a nortable tank for the 
purooses of dais ChaUnter." 
~;LIBSTANTIATION]. • The Technical Committee Task Group on 
Protection Criteria has de termined that there  is a need to allow for 
the use of metal Intermediate Bulk Containers and other  types of 
metal containers if they meet  the requirements of NFPA 386, 
Portable Shipping Tanks for Flammable and Combustible Liquids. 
COMMITTEE ACTION: Accept- 

(Log #CP2) 
Committee: FLC-SWC 

30- 97-  (4-2.1 (e) (New)): Accept 
S U B ~ T T E ~  Technical Committee on Storage and Warehousing 
of Containers and Portable Tanks 
RECOMMENDATION: In 4-2.1 add a new item (e) to read: 

"Rigid plastic intermediate bulk containers and composite 
intermediate bulk containers meet ing the requirements of  and 
containing products authorized by Title 49, Transportation, Chapter  
1 of the Code of Federal Regulations, or Chapter  16 of the Uni ted 
Nations Recommendat ions  for the Transport  of  Dangerous Goods, 
for class 31H 1, 31H2, mad 31 HZl, shall be acceptable." 
SUBSTANTIATION: This change recognizes two particular classes 
of intermediate bulk containers that are authorized for transporta- 
tion of  certain liquids. 
COMMITTEE ACTION: Accept- 

(Log #CP4) 
Committee: FLC~SWC 

30- 98 - (4-2.2): Accept 
SUBMITTER: Technical Committee on Storage and Warehousing 
of  Containers and Portable Tanks 
RECOMMENDATION: In the first sentence of  4-2.2, add "or 
intermediate bulk container" after the  words "Each portable tank." 
SUBSTANTIATION: This clarifies that the requirements of  4-2.2 
also apply to intermediate bulk containers. 
COMMITTEE ACTION: AccepL 

(Log #CPt)  
Committee: FL C~S"W C 

30- 99 - (4-2.3): Accept 
SUBMITTER: Technical Committee on Storage and Warehousing 
of  Containers and Portable Tanks 
RECOMMENDATION: Revise Table 4-2.3 by the following: 

i.  Change the entry for "approved metal portable tanks" by adding 
"and IBCs'. 

2. Add a new entry to the table for "Rigid Plastic IBCs (UN 31H1 or 
31H2) and Composite IBCs (UN 31HZ1)". In the same row as this 
new entry, add "660" to the columns for Class II and Class lII. Add a 
"dash" to the other  columns. 
SUBSTANTIATION: This proposal establishes the maximum 
allowable quantities and allowable liquids contained for these types 
of  intermediate bulk containers. 
COMMITrEE ACTION: Accept. 
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(Log #35) 
Committee:  FLC-SWC 

30- 100- (4-2.3.3): Accept in Principle 
SUBMITTERz Philip R. Sherman,  P.R. Sberman,  Inc. 
RECOMMENDATION: Revise text as follows: 

Class iA and  IB liquids shall be permi t ted  to be s tored in glass 
containers  of not  more  than  1.1 gal (4 L) capacity, if the  required 
liquid purity (such as ACS analytical reagent  grade or higher)  would 
be affected by storage in metal containers  or  if the  liquid can cause 
excessive corrosion of tile metal container.  
SUBSTANTIATION: Laboratories typically work with 4 liter sized 
containers.  This size container  is slightly larger than  1 gal (4 L = 
1.06 gal), however, the  in tent  of  the  code would be met. 
COMMIIl'EE ACTION: Accept  in Principle. 
COMMITI'EE STATEMENT: See Commit tee  Sta tement  to Proposal 
30-116 (Log #34). 

(Log #CP6) 
Committee:  FLfXSWC 

30- 101 - (4-3): Accept 
SUBMITTERa Technical  Commit tee  on Storage and  Warehous ing  
of Containers  and  Portable Tanks  
RECOMMENDATION: Revise Section 4-3 to read as follows: 

4-3 Design, Construction,  and  Capacity of Storage Cabinets. 
4-3.1 Not  more  than  120 gal (454 L) of  Class I, Class II, and  Class 

IliA liquids shall be stored in a storage cabinet. Of  this 120 gal total, 
no t  more  than  60gal  (227 L) shall be Class I and  Class II liquids. 

4-3.2 Not more  than  three  storage cabinets shall be located in any 
one fire area. 

Exception: In an  industrial occupancy, additional storage cabinets 
shall be permi t ted  to be located in the  same fire area, i f a  m i n i m u m  
separat ion of 100 ft (30m) is main ta ined  between each g roup  of  no t  
more  than  three  cabinets. 

4-3.3* Storage cabinets tha t  mee t  at least one  of  the  following sets 
of  requirements ,  as specified in 4-3.3.1, 4-3.3.2, or 4-3.3.3, sha l /be  
acceptable for storage of liquids. 

(a) Storage cabinets that  are des igned and  const ructed to limit the  
internal t empera ture  at the  center  of the  cabinet  and  1 in. (2.5 cm) 
from d~e top of  the  cabinet  to not  more  than 325°F (162.8°C), when 
subjected to a 10-rain fire test that  s imulates the  fire exposure of the 
s tandard t ime- tempera ture  curve specified in NFPA 251, S tandard  
Methods of Fire Tests  of  Building Construct ion and  Materials, shall 
be acceptable. All jo in ts  and  seams shall remain  t ight  and  the  door  
shall remain  securely closed du r ing  the test. 

(b) Metal stm,'age cabinets tbat  are const ructed in the following 
m a n n e r  shall be acceptable. The  bottom, top, door,  and  sides of  the  
cabinet  shall be at least No. 18 gage shee t  steel and  shall be double-  
walled, with 1 1 /2  (3.8 cm) air space. Joints  shall be riveted, welded, 
or made  fight by some equally effective means.  The  door  shall be 
provided with a three-point  latch a r r a n g e m e n t  and  the door  sill shall 
be raised at least 2 in. (5 cm) above the  bo t tom of the  cabinet  to 
retain spilled liquid within the  cabinet. 

(c) W o o d e n  cabinets const ructed in the  following m a n n e r  shall be 
acceptable. The  bottom, sides, and  top shall be const ructed of  
exterior grade plywood that  is at least 1 in. (2.5 cm) thick and  of a 
type that  will no t  break down or delaminate  u n d e r  fire conditions.  
All joints  shall be rabbetted and  shall be fas tened in two directions 
with wood screws. Where  more  than  one  door  is used, there  shall be 
a rabbetted overlap of  not  less than  1 in. (2.5 cm).  Doors shall be 
equipped with a means  of latching and  binges shall be constructed 
and  m o u n t e d  in such a m a n n e r  as to not  lose their  ho ld ing  capacity 
when subjected to fire exposure.  A raised sill or  pan  capable of  
containing a 2 in. (5 cm) dep th  of liquid shall be provided at the 
bot tom of the  cabinet  to retain spilled liquid within the  cabinet. 

(d) Listed storage cabinets that  have been const ructed and  tested 
in accordance  with 4-3.3(a) shall be acceptable. 

4-3.4 The  storage cabinet  shall no t  be required by this Code to be 
vented for fire protect ion purposes  and  vent  openings  shall be 
sealed with the bungs  suppl ied  with the  cabinet  or with bungs  
specified by the  manufac tu re r  of  the cabinet. However, if the  
storage cabinet  is vented  for any reason, the  cabinet  shall be vented 
directly to outdoors  in such a m a n n e r  that  will no t  compromise  the 
specified per formance  of the  cabinet  and  in a m a n n e r  that  is 
acceptable to the authori ty  having jurisdiction.  

4-3.5 Storage cabinets sball be marked  in conspicuous  lettering: 
"FLAMMABLE - -  KEEP FIRE AWAY." 
SUBSTANTIATION: Editorial improvement .  
COMMITTEE ACTION: Accept. 

(Log #59) 
Committee:  FLCXSWVC 

30- 102 - (4-3.1 Exception): Accept  in Principle 
SUBMITTER: Gerald] .  Rosicky, General Motors Corp 
RECOMMENDATION: In rite last sen tence  add an a~tditional 
exception to state: 

"in an  industrial occupancy with spr inklerpro tec t ion  in accordance 
with Chapters  5 or 6 o f  NFPA 13, S tandard  for the  Installation of 
Sprinkler Systems, the  n u m b e r  of  cabinets shall no t  limited." 
SUBSTANTIATION: W h e n  flanmaable and  combustible liquids are 
located inside cabinets des igned according to 4-3 and  sprinkler  
protect ion is provided according to NFPA 13, a limit o f  three  
cabinets widl 100 ft separat ion is no t  necessary. Conversely, in an 
unpro tec ted  facility, the  limitation and  space separation is justified. 
COMMITrEE ACTION: Accept  in Principle. 
Add  an exception to 4-3.1 to read: 
"In an industrial occupancy tha t  is protected by an automatic  

sprinkler system des igned and  installed in accordance with Chapters 
5 or 6 of  NFPA 13, the  n u m b e r  of  cabinets in any one  group shall be 

ermit ted to be increased to six." 
OMMITrEE STATEMENT: A doubl ing  of the  allowable n u m b e r  

is reasonable. 

(Log #58) 
Committee:  FL C~V'¢¢C 

30- 103- (4-4.2.5): Accep t  
SUBMITTER: David C.-Kirby, Un ion  Carbide Corp 
RECOMMENDATION: Revise 4-4.2.5 to read as follows: 

New text is unde r l ined  and  deleted text  is at, ;kctL, ,,u~',,. 
4-4.2.5 Where  Class IA or IB liquids or unstable liquids are 

dispensed,  or where Class IA liquids or unstable  liquids are s tored in 
con-tainers larger than  1 ga l  (4L), the  exterior wall or roof  construc- 
tion sball incorporate  deflagration venting. (NFPA 68, Guide for 
Vent ing of Defl-agrations, provides informat ion on this subject). 

Exception N o . l :  This does no t  apply to inside storage rooms. 
Excention No. 2: This  does not  aanlv  to Class IB liouids d isnensed 

f rom ~ontainers smaller  than  60 ~ ' o n a c i t v .  
SUBSTANTIATION: Dispensin~ IB liquids f rom containers  smaller 
tban  60 gal (e.g., 55 gal d rums)  is no t  a significant r o o m / b u i l d i n 8  
explosion hazard to require  deflagrat ion vent ing in accordance wtth 
NFPA 68. This is substant iated by a long history of favorable loss 
exper ience repor ted  by industry and  insurance  companies.  
Ventilation requi rements  to mee t  heal th  s tandards  fur ther  reduces  
the  change  of  vapor a c c u m u l a t i o n / n e e d  for explosion venting. 
COMMITTEE ACTION: Accept, 

(Log #64) 
Committee:  FLC~SWC 

30- 104 - (4-4.2.5 Exception, 44.2.9):  Accept  
SUBMITTER: Anthony  Ordile, Loss Control Associates, Inc. 
RECOMMENDATION:  Remove the word "storage" from t h e p h r a s e  
"inside storage rooms" whicb appears  in the  Exception of 4-4.'2.5 and  
twice in 4-4.'2.9. 
SUBSTANTIATION: For clarification and  editorial purposes;  tile 
1993 edition defines inside liquid storage area and  inside room, but  
does no t  define inside storage room. 

It is believed tha t  the  in tent  of  inside storage room as used  in 
4-4.2.5 and  4-4.2.9 is mean t  to apply to an inside room. Use of the 
te rm inside room would be consistent  with section 44.2 .4  an d  
4-4.4.2. 
COMMITrEE ACTION: Accept. 

I Change  "inside storage room(s)"  to "inside room(s)"  th rougbou t  
text, 

(Log #103) 
Committee:  FLC~SWC 

30-105 - (4-4.2.6): Accept in Principle 
SLIBMITTERx Will iamJ.  Tomes,  Tomes,  Van Rickley & Associates 
RECOMMENDATION: Revise text to read as follows: 

"When renui red  bv Figure 4-4.2.6. floors and  drains shall be 
construe;ted[ to orov~de~deuuate  conta inment ,  and  the storage area 
shall be liquidffght where  tile walls jo in  the  floor." 
SUBSTANTIATION: To the knowledge of the  Task Group,  a 
"liquidtight" impermeable  floor can no t  b e g u a r a n t e e d  with 
conventional  construct ion methods .  Only fire seams where file walls 
and  floors are required to be const ructed as liquidtight. This  is 
where fire s p r e a d  (to ne ighbor ing  bui lding areas or o ther  expo- 
sures) mus t  be prevented.  Therefore,  the  cont inued  use of this te rm 
"liquidtight", as applied to all floor construction,  is a misnomer .  
COMMITTEE ACTION: Accept in Principle. 

Revise 44.2.6 to read: 
"Effective January,  1, 1997, when requi red  by Figure 4-4.2.6, 

con ta inmen t  or dra inage shall be provided. The  storage area shall 
be l iquidtight  where the walls jo in  the  floor." 
COMMITTEE STATEMENT: This revision is clearer. 
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(Log #102) 
Committee: F L ~ C  

30- 106 - (Figure 4-4.2.6 (New)): Accept in Principle 
SUBMITTER: William J. Tomes, Tomes, Van Rickley &Associates 
RECOMMENDATION: Add a new Figure 44.2.6 as follows: 

Containment/Drainage Requirements for Inside Liquid Storage Areas 
E~ective for NeW Con~tPuction Beginning 1/1/96 

/ \ V V 
ur, ml tot ~t~'a~e =( liquids / I fro 

~,6~",I~7 (See Se~. 1-2," I 

No ¢=nt:dnmerd 
or d~n~ge 

requJred. 

Uquld H ~  

W "  

NO 

,/~=¢upancy an Indcl¢ ~, 
,/Roan, er Other Occupancy,, 

/( i ,e.. ,  General Purpc~¢W=rd~ou~ 

\ (See Se¢. ,4,,4A.,2 

Ii No cor~aJnmer~ 
.~- ~ dra~nzge 

re~lred. 

~ V ' ~ c ~  7 - I -  ' ~ ~ 

| 2. Conl~flmml ~ a prop~ty deslgr~l low e~m~lol  dosgd-hmd 
N.O I foa~-~r rq=ri'~der syctem =r an aurora=u= ~rJdr ,s  ¢h~k:~ 

A / prot~-'tlo~ s3ete'n to luppk=nmt the r, prL, dd~ system. 

~l'ables 4-8.1 t h ~ ¢ h  7 - ~ doorw=~9 md ~ ¢~enlnt=, =r ~r=ugh use of sloped 1 ~ = .  

~ 8 . ~ , i  2. W=er't]o~ =t~l~l"l~Ql'~ 0~" ¢ll'~nl~e ,~l@te~l .=lzod ,o fEit1'tO~l~ the 
~ ' (  sl~mld=" design ,~at~'fla~r. 

~ Y E  NOTE: For IIq~d ~.orafle lteas > 20.CC0 r,q. ft.. use m;nlmum 20 mitt. 
e~pr~Eler G~.-'tErtl @jr~lor~ to C,'IIcu~O c o r ~ t ~ ' c n ~ a ~ t . / d ~ n ~ g e  cap~t;~. 

Option "¢"  

. ~ , ~  I~=re.a:e contalnmenUdr"a;nafle c,¢=~city in Option "B" 
- ~'1 by 1..6. 

I 

NO 

t 
I ~ d e  con~nmen[ =" l 

d,'~na~= =it, tern u~e~ to } 
handle ~e m .~murrt 

w/ume of d~-ed k l U k l ~  

Figure 4-4.2.6 

49 



N F P A  30 - -  A 9 6  R O P  

SUBSTANTIATION: This figure provides decision tree clarification 
involving special constructiori features for "containment" or 
"drainage", which improves upon the existing text of Section 44.2.7 
and 4-4.2.8. The decision tree also clarifies how (1) the adequacy of 
the protection features, (2) the volume of the individual container, 
andS3) die type of liquid affects the necessary construction features. 
The figure provides this information in a clear, user-friendly format. 
It should be noted that the primary responsibility of dais NFPA 30 
Chapter is to provide documents  on criteria for safeguarding against 
the fire and ekplosion hazards associated with die storage, ware-hous- 
ing, mercbandising and display of  flammable and combustible 
liquids in containers and portable tanks. Therefore,  the concern of  
this code is fire prevention, fire protection arid control. While some 
environmental concerns may be addressed by these conta inment  or 
drainage requirements,  this Code section is not  in tending to provide 
environmental design criteria. As an example, standard expansion 
and control joints in concrete floors are suftable for purposes of 
"safeguarding against fire and explosion hazards" for most liquids in 
storage. The decision tree does not  require impermeable concrete 
floors, as dais would represent  an environmental design. 

New 20 minute waterflow duration requirements are based upon 
anticipated Fire Depar tment  response times, and the time necessary 
to bring a fire under  control. The requirement  for dais duration are 
proposed to be increased by 1.5 times for "inadequately protected" 
liquid storage occupancies due to die additional iime necessary to 
bnng  a fire under  control witb less-than-adequate f i reprotect ion.  
Due to thepotent ia l  impact on existing facilities (the Code 
previously did not  establish duration times), the new provisions are 
p roposed to  be effective January 1, 1996. 

Class III-A liquids are no longer exempted from containment  
requirements]n  order  to maintain consistency with other  fire 
protection requirements,  and due to lack of evidence for cont inued 
exemption, l lae other  exemptions listed in this figure are existing 
in Section 4-1.2 and are inclu-ded in this figure for clarity and user- 
friendliness. 
COMMITTEE ACTION: Accept in Principle. 

Revise diagram as shown. (See on the following palge.) 
COMMITTEE STATEMENT: The revised diagram is more  accurate 
with regards to intent of Committee. 

(Log #104) 
Committee: F L ~ C  

30- 107- (4-4.2.7 (New)): Accept 
SUBMITTER: WilliamJ. Tomes, Tomes, Van Rickley & Associates 
RECOMMENDATION: Add new text as follows: 

"When conta inment  or drainage is reauired bv Figure 4-2.6. means 
shall be provided to prevent the~flow of'burnin@ liffuids under  
emer~ericv conditiofis into adioinin~ buildin~ ffre~, property, or 
critical natural resources." ~ " 

Delete existing Section 44.2.7 and replace with the above. 
SUBSTANTIATION: The existing text is clarified and replaced by 
the new Figure 4-4.2.6. 
COMMITTEE ACTION: Accept. 

(Log #105) 
Committee: FLC~SWC 

30-108- (44.2.8): Accept in Principle 
SUBMITTEI~ WilliamJ. Tomes, Tomes, Van Rickley & Associates 
RECOMMENDATION: Delete existing Section 4-4.2.8 in its entirety. 
SUBSTANTIATION: The existing text is clarified and rep lacedby 
the new Figure 4-4.2.6 and new text in Section 4-4.2.7. 
COMMITTEE ACTION: Accept in Principle. 

Instead of dele t ingthis  text, make the following changes to die 
revised diagram inProposal  30-106 (Log#102). 

1. In the box that states combined  drainage requirements,  add a 
third item to read "Containment  with a properly designed low 
expansion closed-head foam-water sprinkler system or an automatic 
gaseous or dry chemical suppression system." 

2. In tbe d iamond leading to dais box revise to read "Is protection 
in accordance with Section 4-8?" 
COMMITTEE STATEMENT: This amendmen t  to Table 44.2.6 
better accomplishes the submitter 's  goal. 

(Log #113) 
Committee: FLC-SNVC 

30- 109- (4-4.4): Accept 
SUBMITTER: Jo lm Davenport, Industrial Risk Insurers 

[ RECOMMENDATION: Delete existing Tables 4-4.4(b) and 44.4(c). 
SUBSTANTIATION: Storage height  limitations for protected 
palletized and rack storage of liquids in containers arid portable 
tanks is specified in Tables 4-8.1 through 4-8.6. The Protection 
Criteria Task Group believes that quantities need  not be limited for 

S - -  " " - -  protected torage of hqulds. 
COMMITTEE ACTION: Accept. 

(Log #94) 
Committee: FLGNWC 

30- 110- (4-4.4.1): Accept 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Revise the section to read: 

44.4.1 Except as provided for in 44.4.2 through 44.4.4, indoor 
unprotected hauid storage shall comply with Table 4-4.4(a). Where 
storage ofliqui~ts is protgcted, the protection shall meet the 
requirements of Section 4-8. 

Delete Tables 44.4(b) and 4-4.4(c). 
SUBSTANTIATION: Based on the inclusion of I?rotecdou criteria 
in Section 4-8, storage arrangements  must meet  tlae criteria as tested 
eliminating the need  for tabIes 4-4.4(b) and 44.4(c).  
COMMITTEE ACTION: Accept. 

(Log #106) 
Committee: FLC~SWC 

30- 111 - (Table 4-4.4.2 Note 3 (New)): Accept in Principle 
SUBMITTER: WilliamJ. Tomes, Tomes, Van Rickley & Associates 
RECOMMENDATION: Add the following text: 
Ngte 3: Shill control shall be provided bv ramps, curbs or sills, or 

bv drainage to a safe location it] anticioation of'the largest possible 
credible s~ill. Rooms shall be liuuidti~bt where the flo~or rfieets 
walls. 
SUBSTANTIATION: Due to the limited size and small concentra- 
tion of liquids allowed within Inside Storage Rooms, no special 
requirements for conta inment  and drainage are necessary. The 
p r t posed  "spill control" requirements for Inside Rooms are not 
included in (new) Figure 44.2.6. 
COMMITTEE ACTION: Accept in Principle. 

Refer to Committee Action on Proposal 30-106 (Log #102). 
COMMITI'EE STATEMENT: The action on Proposal 30-I 06 (Log 
#102) addresses this issue. 

(Log #96) 
Committee: FLC~SWC 

30- 112- (4-4.4.3): Accept 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Delete the second sentence as shown: 

44.4.3 Unprotec ted  storage of liquids in racks shall not  exceed the 
maximum total quantifies aIlowedby Table 44.4(a).  

Exception: Liquid warehouses need  not  comply with dais require- 
ment. 
SUBSTANTIATION: Based on the inclusion of protection criteria 
in section 4-8, storage arrangements must meet  the criteria as tested 
eliminating the need  for Table 4-4.4(c). 
COMMITTEE ACTION: Accept. 

(Log #97) 
Committee: FLC~SWC 

30- 113- (4-4.4.4): Accept 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Add "for unprotec ted  storage" and delete 
reference to Tables 4-4.4(b) and 4-4.4(c). 

4-4.4.4 The total quantity of  liquids stored in a liquid warehouse 
shall not  be restricted. However, the storage heights and maximum 
quantity per pile for unprotected storage shall comply with Tables 4-4.4(a). 
SUBSTANTIATION:" Based on th~ inclusion of protection criteria 
in section 4-8, storage arrangements must meet  the criteria as tested 
eliminating the need  for Tables 44.4(b) and 4-4.4(c). 
COMMI'I'I'EE ACTION: Accept. 

Existing Exception remains. 

(Log #93) 
Committee: FLC~SWC 

30- 114- (Table 4-4.4(a)): Accept in Principle 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Revise table heading to read: 

"Table 4-4.4(a) Indoor Unprotected Storage of  Liquids in 
Containers and Portable Tank and IBC's". 

Revise column headings to read: 
"Container Storage" to "Container/Non-Metallic IBC Storage" 
"Portable Tank Storage" to "Portable Tank/Metall ic IBC Storage". 

SUBSTANTIATION: The  DOT allows the transport  of liquid in 
IBCs. The addition of IBCs to tiffs table acknowledges dais and 
provides guidance on safe storage of  liquid in unprotec ted  liquid 
storage areas. 
COMMITrEE ACTION: Accept in Principle. 

Refer to  Committee Action on Proposal 30-115 (Log #95). 
COMMITI'EE STATEMENT: The Action on Proposal 30-115 (Log 
#95) affects these changes. 
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1 I N==o, I 

No containment 
or draina e 

require~. 

NO 

;° 
I ,,%°%:mf'm~=':,r I 

Provide: 
I.  Watertlow containment using tamps curbs, or sills at fire separation 
wall doorways and wall opanings, orthrough use of sloped floors. 

2 Waterflow containment or drainage system sized to remove the 
sprinkler design watarflow 

NOTE: For liquid storage areas • 20,000 {t 2, use m~imom 20 rain 
sprinkler systerrl duratiorl ~ ¢alculata containmeot/drainage capacities 

I 
Increase containment/drainage capacity required | 
~bove by I 5. I 

Figure 4-4.2.6 
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(Log #95) 
Committee:  FLC-SV(C 

30- 115 - (Table 4-4.4(a)): Accept  in Principle 
SUBMITTER: Douglas Rivers, 3M Company  
RECOMMENDATION: Add "**" and  footnote  to Table 4-4.4(a). 

Unde r  new conta iner /non-meta l l i c  IBC storage c o l u m m  for IA 
Liquids Footnote to read: "** Non-Metallic IBCs no t  Permitted".  See 
the  following table. 

Table 4-4.4(a) Indoor Unprotected Storage of Liquids in Containers, Portable Tanks and IBCs 

Containers/Non-Metallic IBC Storage Portable Tank/Metalfic IBC Storage 

Class 
Max. Pile Height 

(ft) 

IA 
IB 5 
IC 5 

IliA 
IIIB 

10 
15 
15 

SIlJnits: l f t = 0 . 3 m ; l g a l = 3 . 8 L  

Max. Quant. per Max. Total Quant. 
Pile (~1 (~ t*  

660** 660** 
1~375 lt375 
2,750 2,750 
4f125 8fl50 
13,750 27,500 
13~750 55~000 

* Applies only to cutoff rooms and attached buildings. 
**Non-Metalfic IBCs not permitted. 

Max. Pile Height 
(ft) 

Max. Quant. per 
Pile (gal) 

Not Permitted 
2~000 
4,000 

Max. Total Quant. 
/ ~ )  * 

2t000 
4,000 

7 
7 
7 5t500 11,000 
7 22,000 44,000 
7 22t000 88,000 

SUBSTANTIATION: This  footnote  is added  to provide consistency 
because IA liquids are not  allowed for portable t ank /meta l l i c  IBC 
storage. 
C O M M I T r E E A C T I O N :  Accept  in Principle. 

Change  the Table as follows: 
1. Delete "Non-Metallic IBC" f rom above Columns  2 th rough  4. 
2. Add a new set of  co lumns  to table as follows: 

~ p IlU ~ ~T~l ralP,~',[~o] oomo~ ua, i n a l t~  e o ot to;  ~VY*I ~ m  I ~ 0 ~ 1  ~!  m~r~ ~ 

Max. Pile Height, fl 

I 

w 

7 
7 
7 

Max. Quandty per 
Pile t Gal 

4125 
13,750 
13~750 

Max. Total Quantity 
Gal 

J 

8250 
27,500 
55~000 

3. Also delete double-asterisked entry below table. 
COMMITI 'EE STATEMENT: This a r r a n g e m e n t  of  the  table is 
easier to unders tand .  

(Log #34) 
Committee:  FLC~SWC 

30- 116 - (4-5.2.3): Accept in Principle 
SUBMITTER: Philip R. Sherman ,  P.R. Sherman,  Inc. 
RECOMMENDATION: Revise text as follows: 
"Class IB and  IC liquids in containers  of  1.1 gal (4 L) or less 

capacity, Class I1 liquids in containers  of  5 gal (18.9 L) or less 
capacity, and  Class III liquids in contains of  60 gal (227 L) or less 
au~asCity shall be permitted.. ." 

TANTIATION:  Laboratories typically work with 4 liter sized 
containers.  This  size container  is slightly larger than  1 gal (4 L = 
1.06 gal), however, the  in tent  of  the  code would be met_ 
COMMITI'EEACTION: Accept  in Principle. 
COMMITI 'EE STATEMENT: The  Technical  Commit tee  on Storage 
and  Warehous ing  of  Containers  mad Portable Tanks  feels that  the  4 
liter containers  at issue here  can be considered to be equivalent  to a 
1 gal container  for purposes  of  NFPA 30. The  Technical  Commit tee  
in tends  to provide more  consistent  SI equivalents after the  NFPA 
Standards Council provides a policy and  guidance  on conversion to 
SI units. 

(Log#61)  
Committee:  FLC~WC 

30- 117- (4-5.2.5): Accept 
SUBMITTER: Hugh  Patrick Toner,  Society of the  Plastics Industry 
RECOMMENDATION: Revise text to read as follows: 

4-5.2.5 Palletized, Solid Pile, or Rack Storage. Liquids in contain- 
ers shall be permi t ted  to be s tored on pallets, in solid piles, or on 
racks, subject  to the  m a x i m u m  to t~al ~uant i ty  and  m a x i m u m  storage 
he igh t  provis ionsof  .4-5.2..3 L vf+V;~,.,~ ~c ~t,,, age i~ v '  ,,zcczc,l i,l 

SUBSTANTIATION: Section 4-~.2.5 is a permissive provision 
subject to the  limitations in Section 4-5.2.3. Section 4-5.2.3 limits the  
quanti t ies a n d  heights  of  liquids to be s tored in general  purpose  
warehouses  provided the  area is protected with sprinklers in 
accordance with NFPA 231 for 20-ft (6-m) high storage of  Class IV 
commodit ies.  Section 4-8 specifies protect ion requi rements  for 
larger quantifies and  greater  storage heights.  The  reference to 
Section 4-8 is inappropriate  in section 4-5.2.5. 
COMMITTEE ACTION:  Accept. 
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(Log #CP7) 
Committee:  FLC~SWC 

30- 118 - (4-5.6): Accept 
SUBMITTER: Technical  Commit tee  on Storage and  Warehous ing  
of Containers  and  Portable Tanks  
RECOMMENDATION: Revise Section 4-5.6 to read as follows: 

4-5.6 Mercantile Occupancies.  
4-5.6.1 This  section shai[l apply to mercanti le  occupancies  that  

handle,  store, mad display f lammable  and  combust ible  liquids, as 
def ined in this Code. 

4-5.6.2 The  display a r rangement ,  storage a r rangement ,  and  
m a x i m u m  total quanti ty of  liquids allowed shall mee t  the  require- 
ment-s of this subsect ion and  Table 4-5.6. 

4-5.6.3 On  floors above g r o u n d  level, the  storage or display of Class 
I and  Class II liquids shall/be l imited to 60 gal in unpro tec ted  
occupancies and  120 gai in protected occupancies.  

4-5.6.4 Class I and  Class II liquids shall no t  be permi t ted  to be 
stored or displayed in basements .  

4-5.6.5 Liquids in containers  of  capacity greater  than  5 gal shall no t  
be stored or displayed in areas that  are accessible to the  public. 

Exception: Liquids that are exemp t  f rom the requ i rements  of  this 
Cbapter  by 4-1.2. 

4-5.6.6 Shelving sball be of  stable construction.  Floor storage shall 
be stacked securely. 

4-5.6.7 Protection systems for storage and  display of liquids that  are 
des igned and  developed based on full-scale fire tests pe r fo rmed  at 
an  approved test facility shall be considered an acceptable alterna- 
tive to the  protect ion criteria set forth in Section 4-8. Such 
alternative protect ion sys,~ems shall be acceptable to the  authori ty 
having jurisdiction.  

4-5.6.8 Means of  egress f rom mercanti le  occupancies  shall mee t  
applicable requi rements  of NFPA 101, Life Safety Code. 

4-5.6.9 Power-operated industrial trucks that  are used  to move 
Class I liquids shall be selected, maintained,  and  operated in 
accordance with NFPA 505." 

Also, add  a new definit ion to Chapter  1 to read as follows: 
"Mercantile Occupancy.  The  occupancy or use of a bui lding or 

s tructure or any por t ion thereof  for the  wholesale or retail display, 
storage, mad merchand i s ing  of  goods or wares." 

SUBSTANTIATION: This  section has been revised to specify the  
m a x i m u m  allowable storage and  display of  f lammable  and  combus- 
tible liquids in mercanti le  occupancies  and  to encourage: the  use of 
fire protection criteria that  have been verified by full-scale fire tests. 
The  proposed  Table 4-5.6 (1) reduces  the allowable quanti t ies of  
Classes IB, IC, II, and  IlIA liquids in unpro tec ted  mercanti le  
occupancies constructed after 1-1-97; (2) mainta ins  the  ,quantity 
limitations of the 1993 edition of NFPA 30 for mercant i le  occupan- 
cies that  are protected by an Ordinary  Hazard-Group 2 sprinkler 
system (in accordance  with NFPA 13); mad (3) permits  up to 30,000 
gallons of Classes IB th rough  IlIA liquids with no dens i ty /a rea  
limitation for a single mercanti le  occupancy that is protected in 
accordance with criteria developed f rom full-scale fire tests. Areas 
"accessible" and  "not  accessible '  to the  public have been replaced by 
an area  concep t  with a m a x i m u m  of two areas per occupancy, 
separated from each o ther  by a one  hou r  fire separation. The  
storage of  Class I and  Class II liquids in basements  is prohibited. 
COMMITTEE ACTION: Accept. 

Table 4-5.6 Allowable Storage and Display Amounts for Mercantile Occupancies 

Level of Protection IA 

Unprotected 
Max. Qty. Allowed: 1 60 gal 2 

Liquid Classification 
IB. IC. II and IliA (Any Combination) It! 

Max. Storage Density: 

NFPA 13 Ordinary Hazard, 
Group 2 Sprinkler System 

Max. Qty. Allowed: 1 

Max. Storage Densit~ 

NFPA 30, Section 4-8 
Max. Qty. Allowed: 1 

1. Does not include liquids exempted by Section 4-1.2. 

3,750 gal 3 per building area. A maximum of 
two areas permitted per occupancy when 
separation is provided by a minimum 1-hr 
rated fire separation wall. 

2 gal per square foot in storage or display area and adjacent aisles 

120 gal 2 7,500 gal per building area. A maximum of 
two areas permitted per occupancy when 
separation is provided by a minimum 1-hr 
rated fire separation wall. 

4 ~al per square foot ha storage or disl~la}~ area and adjacent aisles. 

120 gal 2 30,000 gal per occupancy. 
(see also Section 4-5.6.9) 

15,000 gal 

Unfimited 

Unlhnited 

2. Ground level floor only. 
3. Existing unprotected mercantile occupancies in operation prior toJanuary 1, 1997 are permitted to store or display up to 7,500 gal of Class IB, IC, 
II and Ilia liquids (any combination) in each area. 
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( Log #101 ) 
Committee: FLC~WC 

30- 119 - (Table 4-7): Accept in Principle 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Add non-metalfic and metallic IBCs to the 
Table 4-7 as shown: 
SUBSTANTIATION: The DOT allows transport  of liquids in IBCs 
and tills revision acknowledges this and provides guidance on the 
storage of IBCs. 

Table 4-7 Outdoor Liquid Storage in Containers, Portable Tanks and IBCs 

Class 
Container & Non-Metallic IBC 

Storage - Max. per Pile 

Gallons 1 ,4 ,3  Height (It) 
IA ltl00 10 
IB 21200 12 
IC 41400 12 
II 8t800 12 
Ill 22~000 18 

SI Units: 1 ft = 0.3 m; 1 gal = 3.8L 

1 See 4-7.1.1 regarding mixed class storage. 
2 See 4-7.1.3 regarding protection for exposur~ 

Portable Tank & Metallic IBC 
Storage Max t per Pile Gallons 1 

Gallons 1,4 Height (It) 
2~200 
4t400 14 
81800 14 
17¢600 14 
44~000 I4 

Distance to 
Property Line Distance to 

Distance that Is or Can Street, Alley, or 
between Piles Be Built U~0on a Public Way 
or Racks (It) /ft) 2 , - ,  tft) 3 

5 50 
5 50 

10 
10 

3 See 4-7.1.4 for smaller pile sizes 
4 For storage ha racks, the quantity limits per pile do not apply, but the rack arrangements shall be limited to a maximum of 50 fi (15 m) in 
length and 2 rows or 9 ft (2.7 m) ~n depth 
5 Storage of Class IA Liquids in Non-Metallic IBC's not permitted 

COMMITTEE ACTION: Acceptin Principle. 
Revise the table as shown. 

Table 4-7 Outdoor Storage of Liquids in Containers and Portable Tanks 

Rigid Plastic & 
Com posi te IBCs 

Containers Max, per Pile 
Class Max. per Pile Gallons 5 

Gallons 1,4,3 I Height fit) Gallons I Height 
1 0 m  ~ - -  __ 

2,200 1. 12 i 
4,400 [ 1 2  

22,000 I 18 22,000 I 18 

SI Units: 1 ft = 0.3 m; 1 gal = 3.8L 
1 See 4-7.1.1 regarding mixed class storage. 
2 See 4-7.1.3 regarding protection for exposures 

Portable Tanks & Metal IBCs 
Max, per Pile Gallons 1 

Gallons 1,4 I Height fit) 

Distance 
between 
Piles or 

Racks fit) 

Distance to 
Property Line 
that Is or Can 
Be Built Upon 

/fQ 2,3 

Ill 

Distance to 
Street, Alley, 
or a Public 
Wa~ {fQ 3 

3 See 4-7.1.4 for smaller pile sizes 
4 For storage in racks, the quantity limits per pile do not apply, but the rack arrangements shall be limited to a maximum of 50 ft (15 m) in length 
and 2 rows or 9 ft (2.7 m) in depth 
5 Storage of Class I Liquids in Rigid Plastic & Composite IBC's not permitted 

COMMITTEE STATEMENT: The Technical Committee's version is 
easier to understand. 

(Log #98) 
Committee: FL(XSWC 

30- 120- (4-7.1): Accept 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Add IBCs as follows: 

4-7.1 Outdoor  storage of liquids in containers, portable tanks and 
IBCs shall be in accordance with Table 4-7 and 4-7.1.1 through 4- 
7.1.4 and 4-7.2 through 4-7.4. 
SUBSTANTIATION: The DOT allows u'ansport of liquids in IBCs 
and this revision acknowledges this and provides guidance on 
storage of IBCs. 
COMMITTEE ACTION: Accept. 

(Log #99) 
Committee: FLC~SWC 

30- 121 - (4-7.1.2): Accept 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Add IBC,s as follows: 

4-7.1.2 No container, portable tank or IBC shall be more than 20 ft 
from a 12 ft wide access way to permit  approach of fire control 
apparatus under  all weather conditions. 
SUBSTANTIATION: The DOT allows transport of liquids in IBCs 
and this revision acknowledges this and provides guidance on 
storage of IBCs. 
COMMITTEE ACTION: Accept. 

(Log #100) 
Committee: FLC~SWC 

30- 122- (4-7.2): Accept 
SUBMITTER: Douglas Rivers, 3M Company 
RECOMMENDATION: Add IBCs as follows: 

"4-7.2 A maximum of 1100 gal of liquids in closed containers, 
portable tanks, and IBCs shall be permitted to be stored adjacent to 
a building when th--flTe-~same management  provided that:..." 
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SUBSTANTIATION: The  DOT  allows t ransport  of  liquids in IBCs 
and  this revision acknowledges this and  provides guidance  on the 
storage of IBCs. 
COMMI'VrEE ACTION: Accept. 

(Log #114) 
Committee:  FLC~SWC 

30- 123 - (4-8) : Accept 
SUBMITTER: J o h n  Davenport ,  Industrial Risk Insurers 
RECOMMENDATION:  Delete existing Section 4-8 and  replace with 
the  following: 

4-8 Fire Protection and  Control. 
4-8.1 Scope. Section 4-8 shall apply to all storage of  liquids in 

containers  and  portable tanks as specified in Sections 4-2 th rough  
4-7. 

4-8.1.1 Where  different liquid classes and  container  types are 
s tored in the  same occupancy, protect ion shall conform to the 
requi rements  for the  mos t  severe hazard class. 

4-8.1.9 Where  storage on racks exists as permi t ted  in dais code, 
racks storing Class I or  Class II liquids shall be ei ther single-row or 
double-row, as described in NFPA 231C, Standard  for Rack Storage 
of  Materials. 

4-8.2 Automat ic  Systems. 
4-8.9.1 Automat ic  Sprinklers. Where  automat ic  sprinklers or low 

expansion foam-water systems are used, except  as otherwise 
permit ted in Sections 4-2 t h rough  4-7, the  protection criteria f ou n d  
in Tables 4-8.1 t h rough  4-8.6 shall be followed for the  applicable 
liquid classifications, container  types and  storage configurations. 
Figure 4-8.2 shall be permi t ted  to be used  to specify protect ion 
criteria for liquid classes, container  types, a n d  storage configurations 
not  covered by Tables 4-8.1 th rough  4-8.6. (For additional informa- 
tion, see Appendix  D). 

Liquid 
Class 

IB, II, IlIA 

IB, II, IIIA 

htt' 

IB, II, I l i a  

IIIB 

ContaJ her Maximum Maximum 
Size and Storage Ceiling 

Arrangement Height Height 

-< 1 gal 16' 
20' 

_<Sg~ 25' 

<_ 5gnl 40' 

> 5 gal < 60 gal 25' 

> 5 ~ _ < 5 0 g ~  40' 

IB, II. IIia -< 5 gad 

IIIB 

IB, II, I I ia  

IIIB 

> 5 gal_< 60gal 

> 5 gal_< 60 gaJ 

Portable Tanks IB, IC, II, I l ia  

IIIB Portable "ranks 

14' 18' 
25' 30' 

40' 50' 

25' 30' 

40' 50' 

25' 30' 

40' 50' 

30' LO or SR 
ELO 

50' STD or SR 
LO 

Table 4-8.1 Water Sprinkler Protection 
Single or Double Row Rack 

Container Construction - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Non-Relievin~ Style Containers 
Ceding 

Sprinkler Type Density 
Orifice* Resp~,nse* gpm/ft  2 

30' ELO ~R  0.60 
30' LO or SR or QR 0.60 

ELO 

30' STD or SR or QR 0.30 
LO 

50' STD or SR or QR 0.30 
LO 

0.40 

0.30 

Relievin Containers 
E L O  QR 

S'rD or SR or QR 
LO 

STD or SR or QR 
LO 

LO or SR 
ELO 

STD or SR 
LO 

LO or SR 
ELO 
LO SR 

Design Area 
Sq Ft*** 

In-Rack 
Sprinkler 
Protection 

2,000 One line 8' above floor. 
2,000 

3,000 

2,000 

3,000 

3,000 

One line 6' above floor. 
One line 12' above 
f loor .  

Every level 

One line every other 
level, beginning above 
first storage level. 
Every level 

One line every other 
level, beginning above 
first storage level. 

0 . ~  2 ,0~  
0.30 3 ,0~  

0.30 2 ,0~ 

0 . ~  3 ,0~  

0.30 3 ,0~  

0 . ~  3 ,0~  

0.30 3 ,0~  

]~ ores 

(2b(5/ 
(2),(5) 

(2) 

(2),(6) 

(4) 

(2),(6) 

None (1),(37 
One llne every other (2),(7) 
level, beginning above 
first storage level. 
One line every other (2),(6) 
level, beginning above 
first storage level. 
One line every other (2) 
level, beginning above 
first storage level. 
One line every other (2),(6) 
level, beginning above 
first storage level 
Every level (4) 

One line every other (4) 
level, beginning above 
first storage level 

*Larger orifice sprinklers are prefer red  when  installed in accordance with NFPA 13, Installation of Spinkler Systems. 
**SR = Standard  Response,  QR = Quick Response (quick-response preferred where optional).  
***Ceiling Sprinklers High Tempera tu re  

NOTES: 
(1) Double  row racks 6 tt  wide max i mum.  
(2) Space in-rack sprinklers on m a x i m u m  9 ft centers s taggered vertically, 30 g p m  per head,  STD or LO, QR, with shields, 165°F, six 

hydraulically mos t  remote  sprinklers each level (upper  3 levels) operating.  Eight sprinklers operating,  if only one  level. 
(3) Use pendent-style ELO ceiling sprinklers. 
(4) Space in-rack sprinklers on m a x i m u m  9 ft centers  s taggered vertically, 30 g p m  per  head,  STD or LO, QR or SR, with shield, 165°F, six 

bydraulically mos t  remote  sprinklers each level (upper  3 levels) operating. Eight sprinklers operating,  if only one  level. 
(5) Protection for unca r toned  or case-cut non-solid shel f  display up to 6-1/2 ft and  storage above in pallets on racking, shelf  material, open  

wire mesh  or 2 in. x 6 in. wooden slats, spaced a m i n i m u m  of 2 in. apart. 
(6) A 0.60 density shall he used  if more  than  one level of  storage exists above file top level of in-rack sprinklers (LO or ELO* orifice for 

ceiling sprinklers).  
(7) A 0.60 densi ty/2,000 ft 2 shall be used  if more  than one  level of  storage exists above the  top level of  in-rack sprinklers (LO or ELO* 

orifice for ceiling sprinklers).  
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Table  4-8.2 Water Sprinkler Protect ion 
Bulk or  Pal let ized Storage 

Container  Construct ion - Metal  
(For Non-Miscible Liquids or Miscible > 50%) 

Containers 
Container Maximum Maximum Ceiling 

Liquid Size and Storage Ceiling Sprinkler T)~[~e Density Design Area 
Class Arrangement  Height Height  Orifice* Response** ~pm/ f t  2 Sq Ft*** 

IB < 5 ~al 4' 18' STD or LO SR or ~)R 0.21 11500 
IC, < 5 ~al 5' 18' STD or LO SR or ~)R 0.30 3t000 
1I, < 5 gal 6-1/2' 30' LO or ELO ~ R  0.45 3fi00 

IliA > 5 gal < 60 gal 5 ' /1-high)  18' LO or ELO SR 0.40 3fi00 
< 5 gal 18' 30' STD or LO SR or (~R 0.25 3,000 

IIIB > 5 gal < 60 gal 10' /3-hi~h) 20' STD or LO SR 0.25 3,000 
18' 30' STD or LO SR 0.35 3,000 

Relieving Style Containers 
IB, IC < 5 ~al 12' 30' ELO ~ R  0.60 3,000 

II, > 5 gal _< 60 ~al 5' ~l-hi~h / 30' LO or ELO SR 0.40 3,000 
IIIA > 5 igal < 60 gal 6-1/2' (2-hitgh / 30' LO or ELO SR 0.60 3,000 

< 5 ~al 18' 30' STD or LO SR or (~R 0.25 3,000 
IIIB > 5 gal < 60 gal 10' (3-high / 20' STD or LO SR 0.25 3,000 

18' 30' STD or LO SR 0.35 3,000 
IB, IC Portable Tanks 1-hi[gh 30' STD or LO SR 0.30 3,000 

II, IIIA 2-high 30' LO or ELO SR 0.60 5,000 
IIIB Portable Tanks 1-high 30' STD or LO SR 0.25 3,000 

2-high 30' LO or ELO SR 0.50 3,000 

*Larger orifice sprinklers are prefer red  when installed in accordance with NFPA 13, Installation of Sprinkler Systems. 
**SR = Standard  Response,  QR = Quick Response (quick-response preferred where optional).  
***Ceiling Sprinklers High Tempera tu re  

Notes 

/1tit  2) 

NOTES: 
(1) Using 5 gal cylindrical metal containers  with plastic spouts  or solid plastic caps and  1 gal F-style (oblong) metal  containers.  
(2) Min imum hose s t ream d e m a n d  250 g p m  for 2-hr. 
(3) Sprinklers shall also be hydraulically calculated to provide a density of  0.80 g p m / f t  2 over 1000 ft 2. 
(4) Use pendent-style ELO ceiling sprinklers. 
(5) Drums  placed on open slotted pallet, no t  nested,  to allow pressure relief f rom d r u m s  on lower levels. 

Liquid 
Class 

IB, II, IIIA 

Container 
Size and 

Arrangement 

Maximum 
Storage 
Height 

25' 

25' IB, IC, II, > 5 gal < 60 gal 30' 
IIIA 
IIIB < 60 gal 40' 50' 

IB, II, IliA < 5 gal 25' 30' 

IB, IC, II, > 5 gal < 60 gal 25' 30' 
IIIA and Portable 

Tanks 
IIIB < 60 gal 40' 50' 

Table 4-8.3 Foam-Water Sprinkler Protection 
Single or Double Row Racks 

Container Construction - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Non-Relievin~ Style Containers 
Maximum Ceilin~ 

Ceiling Sprinkler Type Density Design Area 
Height Orifice* Response gpm/f t  2 Sq Ft*** 

30' STD or SR or QR 0.30 
LO 

STD or SR 0.30 
LO 

STD or SR 0.30 
LO 

Relievin ,le Containers 
STD or" 'SR or QR 

LO 

STD or SR 
LO 

2,000 Every level 

3,000 Everylevel 

2,000 

In-Rack 
Sprinkler 

Protection 

One line every other level, 
beginning above first 
storage level 

0.30 2,000 One line every other level, 
beginning above first 
storage level. 

0.30 3,000 One line every other level, 
beginning above first 
storage level 

0.30 2,000 One line every other level, 
LO beginning above first 

storage level 

*Larger orifice sprinklers are Jreferred when  installed in accordance with NFPA 13, Installation of Sprinkler Systems. 
**SR = Standard  Response,  QR = Quick Response (quick-response preferred where optional).  
***Ceiling Sprinklers High Tempera tu re  

Notes 

(1),(2) 

(1),(3) 

(1) 

(1),(~) 

(1),(3) 

(1) 

NOTES: (1) Space in-rack sprinklers on m a x i m u m  9 ft centers  s taggered vertically, 30 g p m  per head,  Standard (STD) or Large Orifice (LO), 
QR or SR, with shields, 165°F, six heads  per  level - 3 levels operat ing simultaneiously.  Hydraulic design can he reduced  tO three  heads  operat ing 
per level - 3 levels opera t ing  s imultaneously when  us ing a pre-pr imed foam-water system installed in accordance  with NFPA 16A, Closed-Head 
Foam-Water Sprinkler Systems, and  main ta ined  according to NFPA 25, Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems. 

(2) Design area can be reduced  to 1,500 ft 2 when  us ing  a pre-pr imed foam-water system installed in accordance  with NFPA 16A an d  main- 
ta ined according to NFPA 25. 

(3) Design area can be reduced  to 2,000 ft  2 when  us ing  a pre-pr imed foam-water system installed in accordance  with NFPA 16A and  main- 
mined  according to NFPA 25. 

56 



N F P A  30 ~ A 9 6  R O P  

Liquid 
Class 

IB, 
IC, 

II, I l i a  

Container 
Size and  

naxangement  

Table 4-8.4 Foam-Water Sprinkler Protection 
Bulk or Palletized Storage 

Container Construction - Metal 
(For Non-Miscible Liquids or  Miscible > 50%) 

Non-Relievintg St]tie Containers 
Maximum Maximum Ceiling 

Storage Ceiling Sprinkler Type Density. 
Height  Height  Orifice* Response** h:,pm/ft2 

11' 30' LO or ELO SR or ~ R  0.40 
30' STD or LO SR o r Q R  0.30 
30' STD or LO S R "  0.30 

< 5 gal Cartoned 
< 5 ~ Uncar toned 12' 
> 5 gal < 60 gad 5' (1-high) 

Relieving Style Containers 

Design Area 
Sq Ft*** 

3~000 
3,000 
3,000 

i lB, ic, ii,,i  ' I S orLOI s" I 030 
IB, IC, II, I l i a  Porlable Tanks 2-high max imum 30' STD or LO SR 0.30 

*Larger orifice sprinklers are preferred when  installed in accordance with NFPA 13, Installation of Sprinkler Systems. 
**SR = Standard  Response,  QR = Quick Response (quick-response preferred where optional).  
***Ceiling Sprinklers High Tempera tu re  

Notes 

(2) 
/2/ 

NOTES: 
(1) Drums  placed on open  slotted pallet, no t  nested, to allow pressure relief f rom d rums  on lower levels. 
(2) Design area can be :reduced to 9,000 ft 2 wen us ing a pre-pr imed foam-water system installed in accordance with NFPA 16A, Closed-Head 

Foam-Water Spr/nk/er Systems, and  main ta ined  according to NFPA 25, Inspection, Testing and Maintenance of Water-Based Fire Protection Syst, vns. 

Table 4-8.5 Water Sprinkler Protection 
Single, Double or Multi-Row Open Frame Racks 

Container Construction - Plastic in Corrugated Fibreboard Boxes 
(For Non-Miscible Liquids or  Miscible > 50%) 

Container Maximum Maximum Ceilin~ 
Liquid Size and  Storage Ceiling Sprinkler Dens i~  Design 
Class Ar rangement  Height  Heidat  Tvoe t,0m/'ft ~ Area Sq Ft 

IIIB 0.20 3,000 

In-Rack 
Sprinkler Protection Notes 

< 5 gai Unlimited Unlimited STD, LO, Double Row Racks: Three lines per level (1), 
ELO, with deflectors no more than 9 in. below (2), 
Large each barrier and  no less than 6 in. above the  (3), 

Dropcor top o f  the  storage. One  line of  in-rack (4), (5) 
ESFR sprinklers sha i lbe  located in the longitudinal 

flue and  one line shall be located at each face 
of  the racks. 

Multiple Row Racks: Protect as described for 
double row racks, except that there shall be 
an in-rack sprinkler located at each 
intersection of  transverse and  longitudinal 
flue, as well as the rack faces. 

Single Row Racks (up to 5 ft wide): Protect 
using a barrier above the second tier of  
storage with a single line of  in-rack sprinklers 
down the center  o f  the rack. Sprinklers shall 
be spaced 4 to 5 ft apart, at eacla transverse 
flue. As an alternate method,  for single row 
racks that will be loaded from one  side, in - 
rack sprinklers can be installed beneath the  
barrier at each rack upright  at the face of the 
rack on the side from which the  rack is 
loaded. On  the opposite face, in-rack 
sprinklers shall be installed at the  transverse 
flue centered between the rack uprights. 

NOTES: 
(1) Ceiling sprinkler system design shall be based on d e m a n d  of su r round ing  occupancy or m i n i m u m  design as stated, whichever is grea ter .  If 

Class IIIB liquid storage does no t  ex tend  to full he igh t  of  rack, protect ion for o ther  commodi ty  stored above barrier shall be in accordance with 
appropriate  s tandard  and  based on he igh t  of  storage of o ther  commodity.  

(2) Provide plywood ( m i n i m u m  3 / 8  in.) or shee t  metal  ( m i n i m u m  22 ga.) barriers within rack at approximately 10 ft vertical intervals 
( m a x i m u m  12 ft) including over top level of Class IIIB liquid storage. Barrier shall be solid and  cont inuous  except  at rack upr ights  where a 
m a x i m u m  12 in. gap  is allowed. . , a s suming  m i n i m u m  8 f t spac ing  between rack uprights.  For Class IIIB liquids having a closed cu p flashpoint>_ 
450°F, a horizontal  b a r n e r  is no t  necessary (see Figure 1). 

(3) Longi tudinal  flue sprinklers shall be located at each transverse flue between pallet loads (approximately 4 to 5 ft on  centers).  Face 
sprinklers shall be locate,] in the  transverse flue at rack upr ights  on  m a x i m u m  10 ft centers, ff rack upr ights  are more  than  10 ft on center,  
locate face sprinklers centered between rack upr ights  anct at uprights.  In-rack sprinklers shall be quick-response, large orifice with shields, 
165°F, 57 gpm per  head,  most  remote  six heads  per  level ( three on two lines), if one horizontal  barrier level; or most  remote  eight heads  per  
level (four on two lines), if two or more  horizontal barrier levels (see Figure 2). 

(4) Ceiling sprinkler d e m a n d  shall no t  be included in hydraulic calculations. 
(5) If there  are adjacent  bays of in-rack arrays no t  dedicated to Class IIIB liquid storage, the  barrier and  in-rack sprinkler protect ion shall be 

ex tended  at least one rack bay (approximately 8 It) beyond the Class IIIB liquid storage. Additionally, a vertical plywood barrier or similar 
insulating material, shall be installed at both  ends  of the  Class llIB liquid storage area. The  vertical barrier shall ex tend the  full rack width and  
shall fit f lush against  any horizontal  barriers. Clearance at cut-outs for  both in-rack sprinkler  piping and  horizontal  rack member s  shall no t  
exceed 3 in. 
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Liquid Class 

Table 4-8.6 Water Sprinkler Protection 
S h e l f  S t o r a g e  

C o n t a i n e r  C o n s t r u c t i o n  - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Container Maximum Maximum 
Size and Storage Ceiling 

Arrangement  Height Height 

Ceilinl~ 
Sprinkler Type 

Orifice* Response** 
Density Design Area 
hq~m/ft2 Sq Ft 2.** 

IB~ II, III < 1 gal 6' 18' STD or LO SR or Q R 

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of~Frinkler Systems 
**SR = Standard Response, QR : Quick Response (quick-response preferred where optional). 
***Ceiling Sprinklers High Temperature 

NOTES: 
(1) Protection for "gondola"-type shelving 2 ft or less in depth per side. 
(2) Minimum hose stream demand 250 gpm for 2-hours. 

0.19 lf l00 

Notes 

0),(~) 
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Is Liquid Excluded By 
Section 4-1.2? 

N° l 
Vr-~xxJs Liquid? 

(see Fig. 4-I .4) 

No 

Yes 

Ye~; 

Chapter 4 Does 
Not Apply. 

Protect Using Criteria 
v For A Class IIIB Liquid. 

Is Liquid Water 
Miscible? 

No 

Rack Storage? 

No 

V 
Combination Rack/ 

Dtsp~ay Cut Storage? 

l 
Shelf Storage Per 

NFPA 2317 

N° 1 

Ye; 

I Is Liquid 
Concentration 

v > 50%? 

J Yes 

No 

Ye~; 

Protect Using 
Tables 4-8.1 And 4-8.3 

Palletized Storage? ~-~;  

Protect Using 
Table 4-8.1. 

(see Note (6)) 

I Protect Using 
v Table 4-8.6 

I Protect Using 
v Tables 4-8.2 And 4-8.4 

Is Liquid 
Concentration 
50% - 20%? 

Protect Using 
Criteria For A 

Class 3 Commodity 
Per NFPA 231/231C 

No Is Uquid 
Concentration 
20% Or Less? 

Protect .Using 
Criteria For A 

Class 1 Commodity 
Per NFPA 231/231C 

F ~ a r e  4-8.2(a) F'tre protection criteria decision tree metal containers. 
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is Liquid Excluded By 
Section 4-1.27 

N° l 
Viscous Liquid7 

(see Fig. 4-1.4) 

"° 1 1 I 
Is Liquid Water 

Miscible? l - I  

Chapter 4 Does 
Not Apply 

Protect Using Criteria 
For An Unexpanded 
Group A Plastic Per 

NFPA 2311231C 

Is Uquid 
Concentration 

> 5 0 % ?  

No 

Is Uquid Class IIIB? 

No 

Yes [ 

] Yes 

Protect Using 
Table 4-8.5 

Is Liquid 
Class I, II, O r  IliA 

Yes 

~ _ ~  Is Liquid 
Concentration 
50% - 20%? 

No 

I Acceptable Protection Yes 
Criteria Available Per 

Section 4-8.2.1.3? 

.° l 
U n ~ e c l e d  Storage. 

(see Sed~'l  4-4.4 
And TaNe 4-4.4a) 

Is Liquid 
Concentration 
20% Or Less? 

Is Container 
> I gal.? 

Is Container 
</= 1 gal.? 

Is Container >5 gal.? 

N° l 
Is Container <I= 5 gal.? 

Protected Storage 
Per Authority Having 

Jurisdiction 

Protect Using 
Criteria For A 

Group A Plastic 
Commodity Per 
NFPA 231FZ31C 

Protect Using 
Criteria For A 

Class 4 
Commodity Per 

NFPA 231/'231C 

Protect Using 
Criteria For A 

Class 3 
Commodity Per 
NFPA 231/231C 

Classify as a 
noncombustible 

liquid in a 
combustible 
container per 

NFPA 231/'231C. 
Chapter 2. 

protect in 
accordance with 
NFPA 231/231C. 

Figure 4-8.2(b) Fire protection criteria decision tree plas t ic / f iberboard containers. 
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1 
Is Uqutd Excluded By l 

Section 4-1.2 ] 

N° l 
Viscous liquid? 1 

(see Fig. 4-1.4) 

N° l 
Is Uquid Water 

Miscible? 

Yes 

Is Liquid 
Concentration 
50%- 20%? 

No  

Is uqu~ 
Concentration 
20% Or Less? 

Yes 

Yes 

l No 

Yes 

J 
r 

No 

Is Container 
</= 1 gal.? 

l Yes 

_ Chapter 4 Does 
v Not Apply, 

I Protect Using Criteria 
v ForAClass IIIB Liquid. 

Acceptab;e Protection 
Criteria Available Per 

Section 4-8.2.1? 

Yes lr 

I Protected Storage 
Per Authority Having 

Jurisdiction. 

Yes 
v Rack Storage? 

Protect Using Cdteda 
For A Class 3 

Commodity Per 
NFPA 231/231C 

I Protect Using Criteria 
_ For A Class 1 

[ Commodity Per 

I NFPA 231/231C 

No ~1 
-I 

No _I 

Unprotected Storage. 
See Section 4-4.4 
And Table 4-4.4a 

Palletized Storage? 

Protect Using Criteria 
For A Class 4 

Commodity Per 
NFPA 231r231C 

Figure 4-8.2(c) Fire protection criteria decision tree glass containers. 
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Note: Unstable liquids are no t  covered by Protection Tables 4-8.1 
th rough  4-8.6. 

4-8.2.1.1 In-rack sprinklers shall be installed in accordance with the 
provisions of  NFPA 231 C, Standard for Rack Storage of Materials, 
except  as modif ied by 4-8.2. Alternate lines of  in-rack sprinklers 
sball be s taggered vertically in the  longitudinal  flue space. Multiple 
levels of in-rack sprinkler heads shall be provided with water shields 
unless otherwise separated by horizontal  barriers or unless the  
sprinkler heads  are listed for such installations. 

4-8.2.1.2 Ceiling sprinklers shall be installed in accordance  with 
NFPA 13, Stmldard for tire Installation of  Sprinkler Systems, and  
shall be permi t ted  with the following m a x i m u m  head spacings: 

Class I, II, and  IIIA Liquids . 100 ft2 per  sprink]'er 
Class IIIB Liquids 120 ft2 per sprinkler 

4-8.2.1.3 Protection criteria developed f rom full-scale fire testing 
conducted  at a fire testing laboratory(ies) shall be permi t ted  in lieu 
of protect ion Tables 4-8.1 t h rough  4-8.6, if approved by the  authori ty  
having jurisdiction.  (For addit ional information,  see Appendix  E.) 

4-8.2.1.4 Water-based fire protect ion systems sball be inspected,  
tested, and  main ta ined  in accordance with NFPA 25, S tandard  for 
the  Inspection, Testing, and  Maintenance  of Watel~Based Fire 
Protection Systems. 

4-8.2.1.5 Ceiling heights  indicated in Tables 4-8.1 t h rough  4-8.6 
can be increased by a m a x i m u m  of 10 percen t  if an  equivalent  
percentage increase in ceiling sprinkler design density is provided. 

4-8.2.2 Suppression Systems. 
4-8.2.2.1 Suppress ion systems such as automat ic  water-spray 

systems, h igh  expansion foam, dry chemical,  water mist, and  
al ternate sprinkler system configurations,  or o ther  combinat ions  of 
systems shall be permit ted if approved by tire authori ty having 
jurisdiction. Such systems shall be des igned and  installed in 
accorckmce with the appropriate  NFPA Standard (s) and  
manufac tu re r ' s  r ecommenda t ions  for tire system(s) selected. 

4-8.2.2.2 Where  low expansion closed-head foam-water sprinkler 
systems a re  used  they shall be installed in accordance with NFPA 
16A, Installation of Closed-Head Foam-Water Sprinkler Systems. At 
least 15 rain of  foam concentra te  shall be provided as de t e rmined  by 
the design flow required.  

4-8.3 Hoselines and  Portable Extinguishers.  Suitable fire extin- 
guishers  or p reconnec ted  hose lines, either 1-1/2 in. (3.98 cm) lined 
or 1 in. (2.5 cm) hard  rubber,  shall be provided where liquids are 
stored. Where  1-1/2 in. (3.8 cm) fire hose is used,  it shall be 
installed in accordance with NFPA 14, S tandard  for the  Installation 
of  Standpipe and  Hose Systems. 

4-8.3.1 Hoselines. 
4-8.3.1.1 In protected general  purpose  warehouses  and  in 

protected liquid storage areas, h a n d h o s e  lines shall be provided in 
sufficient n u m b e r  to reach all l iquid storage areas. 

4-8.3.1.2 The  water supply shall be sufficient to mee t  the fixed fire 
protect ion demand ,  plus a total of  at least 500 gal (1892 L) per  rain 
for inside and  outside hose lines, except  as otherwise specified in 
Tables 4-8.1 t h rough  4-8.6. 

4-8.3.2 Portable Extinguishers.  
4-8.3.2.1 At least one portable fire ext inguisher  having a rating of 

not  less than  40-B shall be located outside of, bu t  no t  more  than  10 
ft (3 m) from, the  door  open ing  into any inside storage area. 

4-8.3.2.2 At least one  portable fire ext inguisher  having a rating of 
not  less than  40-B shall be located no t  more  than 30 ft (9 m),  or at 
least one  portable fire ext inguisher  having a rating o f  no t  less than  
80-B shall be located not  more  than 50 ft (15 m) f rom any Class I or 
Class II liquid storage area located outside of an  inside storage area 
or liquid warehouse.  

4-8.4 Control of  Ignition Sources. Precaut ions shall be taken to 
prevent  the  ignition of flmranable vapors. Sources of  ignition 
include but  are not  l imited to: open flames; l ighming;  smoking;  
cutting and  welding; hot  surfaces; frictional heat; static, electrical, 
and  mechanical  sparks; spon taneous  ignition, including beat- 
p roduc ing  chemical reactions; and  radiant  heat. 

4-8.4.1 Materials with a water reactivity as out l ined in NFPA 704, 
S tandard  System for the  Identification of the Fire Hazards of  
Materials, shall no t  be s tored in die same area with o ther  liquids. 

4-8.4.2 Power-operated industrial trucks used to move containers  
of  Class I liquids shall be selected, maintained,  and  operated in 
accordance  with NFPA 505, Fire Safety Standard for Powered 
Industrial Trucks Includin.g Type Designations,  Areas of  Use, 
Maintenance,  and  Opera tmns .  
SUBSTANTIATION: The  NFPA 30 Task Group on Protection 
Criteria was fo rmed  to develop protection criteria for storage of 
containers  of  f lammable  and  combust ible  liquids and  to insert  this 
protect ion criteria into the  body of Chapter  4 of  NFPA 30. These  
new protection criteria are based on full-scale fire testing that  has 
been done  to develop protect ion me thods  for f lammable  and  
combust ihle  liquids. The  technical  justification for the  criteria 
found  in proposed  new Tables 4-8.1 t h rough  4-8.6 follows. Criteria 
for portable extinguishers,  as shown in proposed  new 4-8.3.2.1 and  

4-8.3.2.2 is consistent  with the  new ratings used by NFPA 10, 
S tandard  for Portable Extinguishers.  

The  informat ion that  follow, labeled TJ-4-8.1 th rough  TJ-4-8.6, 
provide the  technical  justif ication for each entry in proposed  new 
Tables 4-8.1 t h rough  4-8.6. The  tests referred to (e.g., "Test S-22", 
"Test S-40") are contained in Directory of Fire Tests Involving 
Storage of Flammable and  Combust ible  Liquids in Small Containers,  
au tho red  by David P. Nugen t  and  publ ished by the Society of Fire 
Protection Engineers,  One  Libel-ty Square, Boston, MA 02109-4825. 
To assist the  user  Tables Xq-8.1 th rough  X-4-8.6 have also been 
added  to cross reference the  specific test data with the  proposed  new 
protection criteria tables. These  "X" tables are duplicates of  Tables 
4-8.1 t h rough  4-8.6, bu t  with an additional co lumn labeled "Fire Test 
Ref." The  n u m b e r s  in this co lumn correspond with the  n u m b e r e d  
entries in the  technical  justification. 

The  portable ext inguisher  criteria in Sections 4-8.3.2.1 and  4-8.3.2.2 
has been changed  to be consistent with new ratings in NFPA 10. 

In the  above tables, the  tables in Section 4-8 have been modified to 
include a "Fire Test  Reference" column.  The  following technical 
justification refers to the  line n u m b e r  in that  column.  

TJ-4-8.1 

TABLE 
LINE TECHNICAL JUSTIFICATION FOR TABLE 4-8.1 

1. Based on Test  S-42. Test  data plus extrapolated test ceiling 
height  of 27 ft to 30 ft. 

2. Based on Test  S-40. Test  data  plus extrapolated test ceiling 
he igh t  of  27 ft to 30 ft. 

3. Based on Tests `%22 th rough  S-44 with particular emphasis  
on Test  S-40 in which no ceiling sprinklers opened.  Test  ,% 
26 was used as justification for going f rom 1 gal to 5 gal 
containers.  

4. Extrapolated the previous line with an increase in storage 
height  and  ceiling he igh t  and  decreased protection due  to 
the  reduced  hazard of Class IIIB liquids. Also recognit ion of 
previous protect ion guidel ines which allowed storage to 40 
ft. 

5. Based on line 3 with an increase in ceiling density and  
el iminat ion of  QR sprinklers i n recognit ion o f  larger spill 
size potential. 

6. Based on Tests S-22 th rough  $44.  Based on line 5 with an 
increase in storage he igh t  and  ceiling he igh t  and  decreased 
protect ion due  to the  decreased hazard of Class IIIB liquids. 
Increased area over line 4 due  to increase in container  size. 

7. Based on Test  S-31. 
8. Based on Tests `%22 th rough  $ 4 4  with particular emphasis  

on Test  S-40. Compared  with line 3. Relieving style 
container  may prevent  BLEVE but  contr ibute  to rate of beat  
release. 

9. Based on line 4 in recognit ion that  there  is little advantage 
of  providing relieving style containers  for Class IIIB liquids. 

10. Based on Tests`%22 th rough  S-46. See line 5. Increased 
ceiling density as a trade off to in-rack sprinklers at every 
level in considerat ion of relieving style containers.  

11. Based on line 6 in recognit ion that  there  is little advantage 
of  providing relieving style containers  for Class IIIB liquids. 

12. Based on protect ion of portable tanks now f o u n d  in 
Appendix  D consider ing review of rack storage tests with 
d r u m s  (Tests S-45 and  S-467). 

13. Based on existing Appendix  D-criteria for portable tanks 
with increased density and  in-rack sprinklers at every other  
level in considerat ion of protection specified for d r u m  
storage of  Class IIIB liquids in line 11. 

TJ+8.2 

TABLE 
LINE TECHNICAL IUSTIFICATION FOR TABLE 4-8.2 

1. Based on Test  S-15. 
2. Based on considerat ion of  Test  S-5 mad Tests S-13 th rough  S- 

15 with particular emphas is  on Test  ,%5. 
3. Based on Test  S-5 and  Tests `%13 th rough  `%18 and  applying 

engineer ing  j u d g m e n t  to Test  S-13. 
4. Based on Test  S-5 and  Tests S-19 th rough  S-21. Also based 

on line 2 but  with increased density due to larger container  
size. 

5. Based on Test  S-5 and  Tests .%13 th rough  S-J 8. Also based 
on protect ion now in Appendix  D (Table D-2.2). QR 
sprinklers added  due  to experience in testing of containers  
less daan 5 gal. 

6, Based on Test  S-5 and  Tests `%13 th rough  S-21. Also based 
on protect ion now in Appendix  D (Table D-2.2). 
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7. Based on Test  S-5 and  Tests S-13 th rough  S-21. Also based 
on protect ion now in Appendix  D (Table D-2.2). 

8. Based on Test  S-~[8 and  considerat ion of  Tests S-16 and  S-17. 
9. Based on line 4 and  increased ceiling he igh t  due  to relieving 

style container.  
10. Based on  lines 4 ~nd 9 with increase in density to allow 

storage 2 levels h igh  with relieving style container.  
11. Same as line 5 recognizing tha t  relieving style container  is of  

little advantage for Class IIIB liquids. 
12. Same as line 6 re=ognizing tha t  relieving style container  is of  

little advantage fi)r Class HIB liquids. 
13. Same as line 7 re,zognizing tha t  relieving style container  is of 

little advantage fi)r Class IIIB liquids. 
14. Based on  protect ion criteria now f o u n d  in Appendix  D 

(Table D-2.2) consider ing Tests S-19 th rough  S-21 for drums.  
15. Based on  protect ion criteria now f o u n d  in Appendix  D 

(Table D-2.2) consider ing Tests S-19 th rough  S-21 for drums.  
16. Based on  protect ion criteria now f o u n d  in Appendix  D 

(Table D-2.2) consider ing Tests S-19 th rough  S-21 for drums.  
17. Based on  protect ion criteria now f o u n d  in Appendix  D 

(Table D-2.2) consider ing Tests S-19 th rough  S-21 for drums.  

TJ-4-8.3 

TABLE 
LINE TECHNICAL IUSTIFICATION FOR TABLE 4-8.3 

1. Based on  Test  S-33. Also considerat ion of Tests S-32 and  
S-34. 

2. Based on Tests  S~t5 and  S-46. 
3. Based on line 2 with less in-rack sprinklers because of 

reduced  hazard of  Class IIIB liquids. 
4. Based on line I with fewer in-rack sprinklers due  to relieving 

style containers.  
5. Based on line 2 wi:th fewer in-rack sprinklers due  to relieving 

style containers.  
ft. Based on line 3 with recognit ion that  relieving style 

containers  offer little advantage for Class IIIB liquids. 

TJ-4-8.4 

TABLE 
LINE TECHNICAL |USFIFIGATION FOR TABLE 4-8.4 

1. Based on Test  S-12 extrapolat ing ceiling he igh t  f rom 25 ft to 
30 ft. 

2. Based on Test  S-6 extrapolat ing ceiling he igh t  f rom 27 ft to 
30 ft. 

3. Based on Tests S-6 and  S-19 th rough  S-21 (ceiling he igh t  
extrapolated for 9"est S-6). 

4. Based on line 3 with increase to 2 in. h igh  with relieving style 
containers.  

5. Based on line 4. 

TJ-4-8.5 
J 

TABLE 
TECHNICAL JUSTIFICATION FOR TABLE 4-8.5 

1. Based on Tests  P-21 th rough  P-31. 

TJ-*S.6 

TABLE 
LINE TECHNICAL [USTIFICATION FOR TABLE 4-8.6 

1. Based on Test  S-47. 

COMMITTEE ACTION: Accept. 
Incorporate  the  following changes:  
1. In 4-8.1.1, change "occupancy" to "protection area." 
2. Add a new 4-8.1.3 to read: 
"For the  purposes  of this Section, a relieving-style container  shall 

mean  a metal container  or  portable tank tha t  is equ ipped  with at 
least one  pressure-relieving mechan i sm  at its top that  is des igned 
and  sized to relieve the  internal  pressure genera ted  due  to exposure  
to fire so as to prevent  rupture  of  the container  or portable tank." 

3. Add a new 4-8.1.4 to read: "For new fire protect ion systems 
installed after January  1, 1997, fire protection systems sball mee t  the 
requi rements  of  this Section." 

4. In Table 4-8.1, add "IC" after "IB" in each entry ofdae  co lumn 
headed  "Liquid Class." 

5. In Table 4-8.2, change the entry for "Class IIIA" in the  co lumn 
labeled "Maximum Ceiling Height" f rom 18 ft to 30 ft. 

6. In Table 4-8.3, add  "IC" to the  first entry of  the  co lumn labeled 
"Liquid Class" in both tables. 

7. In Table 4-8.5, delete the parenthet ical  references in Notes 2 
and  3 and  delete the  words "per level" in Note 3. 

8. In Table 4-8.6, add "IC" to the  first entry of  the  co lumn labeled 
"Liquid Class." 

9. Revise Figure 4-8.2(b) as shown in the  new diagram. 
10. In 4-8.2.1.3, change "nationally-recognized.. . laboratory" to "a 

fire test facility acceptable to the  authori ty having jurisdiction." 
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Container 
Liquid Size and 
CJass  Arrangement 

IB, II, IliA _< 1 g'al 

IB; II, IIIA <_ 5 ~al 
IIIB _< 5 gal 

IB, II, IIIA > 5 WA-< 60 h, al 
II/B > 5 gal _<60 gal 

IB, II, IliA < 5 gal 

IIIB -< 5 gal 

IB, II, IliA > 5 gal <_ 60 gal 

IIIB > 5 gal_< 60 gal 

IB, IC, II, Portable 
IIIA Tanks 
IIIB Portable 

Tanks 

Maximum 
Storage 
Height 

16' 
20' 

25' 
40' 

25' 
40' 

Table X-4-8.1 Water Sprinkler Protection 
Sing le  or  D o u b l e  R o w  R a c k  

Conta iner  Cons truc t ion  - Meta l  
(For Non-Miscible Liquids or Miscible > 50%)  

Non-Relievln;g St~le Containers 
Ceiling 

Maximum 
Ceiling 
Height 

30' 
30' 

30' 
50' 

30' 
50' 

14' 18' 
25' 30' 

4O' 50' 

25' 30' 

40' 50' 

25' 30' 

40' 50' 

Sprinkler Type 
Orifice* I Response** 

ELO qR 
LO or ELO SR or QR 

STD or LO SR or (~R 
STD or LO SR or QR 

LO or ELO SR 
STD or LO SR 

Density 
gpm/ft 2 

0.60 
0.60 

0.30 
0.30 

Design 
Area 

Sq Ft*** 

Relievin 
ELO ' q R  

STD or LO SR or QR 

STD or LO SR or QR 

LO or ELO SR 

STD or LO SR 

] L O  or  ELO SR 

L O  SR 

2,000 
2,000 

3,O00 
2,000 

0.40 3,000 
0.30 3,000 

de Containers 
0.65 2,000 
0.30 3,000 

0.30 2,000 

0.60 3,000 

0.30 3,000 

0.60 3,000 

0.30 3,000 

In-Rack 
Sprinkler 
Protection 

One line 8' above floor. 
One fine 6' above floor. 
One line 12' above floor. 
Ever'/" level 
One line every other 
level, beginning above 
first storage level. 
Every level 
One fine every other 
level, beginning above 
first storage level. 

None 
One line every other 
level, beginning above 
first storage level. 
One line every other 
level, beginning above 
first storage level. 
One line every other 
level, beginning above 
first storage level. 
One line every other 
level, beginning above 
first stora~'e level. 
Every level 

One line every other 
level, beginning above 
first storage level. 

Fire 
Test 

Notes Ref. 

(2),~5) 1 
(2),(5) 2 

m m •  

5 t4/ 
(2),(6) 6 

(1},~3) 7 
(2),(7) 8 

(2),(6) 9 

(2) 10 

(2),(6) I l 

(4) 12 

(4) 13 

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems. 
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional). 
***Ceiling Sprinklers High Temperature 

NOTES: 
(1) Double row racks 6 ft wide maximum. 
(2) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, STD or LO, QR, widt shields, 165°F, six hydrauli- 

cally most remote sprinklers each level (upper  3 levels) operating. Eight sprinklers operating, if only one level. 
(3) Use pendent-style ELO ceiling sprinklers. 
(4) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, STD or LO, QR or SR, with shield, 165°F, six 

hydraulically most remote sprinklers each level (upper  3 levels) operating. Eight sprinklers operating, if only one level. 
(5) Protection for uncartoned or case-cut non-solid shelf display up to 6-1/2 ft and storage above in pallets on racking, shelf material, open 

wire mesh or 2 in. x 6 in. wooden slats, spaced a minimum of 2in.  apart. 
(6) A 0.60 density shall be used if more than one level of storage exists above rite top level of in-rack sprinklers (LO or ELO* orifice for ceiling 

sprinklers). 
(7) A 0.60 density/2,000 ft 2 shall be used if more titan one level of storage exists above the top level of in-rack sprinklers (LO or EL()* orifice 

for ceiling sprinklers). 
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~ q u i d  
~ass  

IB 
IC, 
If, 

IlIA 

IIIB 

IB, IC 
II, 

I l i a  

IIIB 

1B, IC 
If, IIIA --m-g 

Container 
Size and 

Arrangement  

Maximum 
Storage 
Height 

Table  X-4-8.2 Water  Spr inkler  Protec t ion  
Bulk  or Pa l l e t l zed  Storage  

C o n t a i n e r  Cons truc t ion  - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Non-Relieving Style Containers 
Maximum Ceilinl~ 

Ceiling Sprinkl ~r Type [ Density 
Height Orifice* Response** ] Iq"P m/f t2  

Design Area 
Sq Ft*** 

-<5 m 

_ < 5 ~  u 

4' 
5' 

6-1/2' 

18' 

18' 

I ~ n m i l ~ t i ~  n m ~ m  E 
/ mlmemrmr¢m l ~ i i ~  ~ I 
I m ~ n n m r ~ m  ~ n r z ~ m  R 

/ m ~ m m m r c I  ~ ~ ! 

> 5 ffal < 60 ~[M 

_< 
> 5 gal < 60 gal 

Portable Tanks 

Portable Tanks 

12' 
5' (1-high) 

6-1/2' (2-hi~h) 
18' 

10' (3-hi~h) 
18' 

1-high 
2-high 

30' 
30' 
30' 
30' 
20' 

Relieving Style Containers 
ELO qR 

LO or ELO 
LO or ELO 
STD or  LO 
STD or LO 

SR 
SR 

SR or  (~R 
SR 

0.60 
0.40 
0.60 
0.25 
0.25 

3,000 
3,000 
3,000 
3,000 
3,000 
E 

SR 
SR 

STD or LO 
LO or ELO 0.50 

30' 
30' 

3,000 
3,000 

*Larger orifice sprinklers are prefer red  when installed in accordance with NFPA 13, Installation of Sprinkler Systems. 
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional). 
***Ceiling Sprinklers High Temperature  

NOTES: 
(1) Using 5 gal cylindrical metal containers with plastic spouts or solid plastic caps and 1 gal Fstyle (oblong) metal containers. 
(2) Minimum hose stream demand  250 gpm for 2-hr. 
(3) Sprinklers shall also be hydraulically calculated to provide a density of 0.80 g p m / f t  2 over 1000 ft 2. 
(4) Use pendent-style ELO ceiling sprinklers. 
(5) Drums placed on open slotted pallet, not  nested, to allow pressure relief from drums on lower levels. 

Notes 

(3L(4) 

Fire 
Test 
Ref. 

m 

1 

___L_ z 
4 - - - r - -  

6 
- " w -  

8 
9 
10 
11 
12 
13 
14 

16 
17 

Containe f 
Liquid Size and 
Class Arrangement 

IB t II~ IliA -< 5 gal 
IB, IC, II, > 5 gal < 60 gal 

IliA 
IIIB _< 60 gal 

IB, II, IlIA <_ 5 gal 

IB, IC, II, > 5 gal < 60 ,gal 
IlIA and Portab[~; 

Tanks 
IIIB -< 60 gal 

Table X-4-8.$ Foam-Water Sprinkler Protection 
Single or Double  Row Racks 

Container Construction - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Non-Relieving Style Containers 
Ceiling 

Maximum i Maximum 
Storage Ceiling 
Height Height 

25' 30' 
25' 30' 

/ I  

Sprinkler Type 
Orifice* Response** 

ffl'D or LO SR or QR 
STD or LO SR 

STD or LO SR 

Design In-Rack Fire 
Density Area Sprinkler Test 
b, pm/ft2 Sq Ft*** Protection Notes Ref. 

1 0.30 .2t000 Every level /1)~(2) 
0.2,0 3,000 Every level (1),(3) 2 

0.30 2,000 One line every other (1) 3 
level, beginning above 
first storage level 

Refievin le Containers 
25' 30' STD or LO "'SR or QR 0,30 2,000 One line every other (1),(2) 4 

level, beginning above 
first storage level. 

25' 30" STD or LO SR 0.30 3,000 One line every other (1),(3) 5 
level, beginning above 
first storage level 

40' 50' STD or LO SR 0.30 2,000 One line every other (1) 6 
level, beginning above 
first storage level 

*Larger orifice spri nklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems. 
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional). 
***Ceiling Sprinklers High Temperature  

NOTES: 
(1) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per  head, Standard (STD) or Large Orifice (LO), QR or SR, 

with shields, 165°F, six h~tds per  level - 3 levels operating simultaneiously. Hydraulic design can be reduced to three heads operating per  level - 
3 levels operating simultaneously when using a pre-primed foam-water system installed in accordance with NFPA 16A, Closed-HeadFoam-Water 
Sprinkler Systems, and maintained according t o NFPA 25, Inspection, Testing. and Maintenance of Water-Based Fire Protection Systems. 

(2) Design area can be reduced to 1,500 f tZwben using a pre-primed foam-water system installed in accordance with NFPA 16A and main- 
mined according to NFPA 25. 

(3) Design area can be reduced to 2,000 ft 2 when using a pre-primed foam-water system installed in accordance with NFPA 16A and main- 
tained according to NFPA 25, 
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Container 
Liquid Size and 
Class Arrangement  

IB, < 5 ~al Cartoned 
IC, -< 5 gal Uncar toned 

II, IIIA > 5 gal_< 60 gal 

ID, 11o, 11, > D gal ~ OU gaL 
IIIA 

IB, IC, II, Portable Tanks 
IlIA 

Table X-4-8.4 Foam-Water Sprinkler Protection 
Bulk or Palletlzed Storage 

Container Construction - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Maximum 
Storage 
Height  

11' 
12' 

O - I / Z  
(2-hi~h) 

2-high 
maximum 

Non-Relieving Style Containers 
Maximum Ceiling 

Ceiling Sprinkler Type Density 
Height  Orifice* Response** g p m / f t  2 

30' LO or ELO SR or QR 0.40 
30' STD or LO SR or ~ R  0.30 
30' STD or LO SR 0.30 

Relieving Style Containers 
kl I ~ 1 1  I | l )  I I  I L I J  _]~ 

1 L31l km]mau -3~ 

Design Area 
Sq Ft*** 

3,000 
3,000 

Notes 

/2) 
/2/ 

U. .~U  . ~ , U U U  [1) 

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems. 
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional). 
***Ceiling Sprinklers High Temperature  

NOTES: 
(1) Drums placed on open slotted pallet, r@t nested, to allow pressure relief from drums on lower levels. 
(2) Design area can be reduced to 2,000 ft" wen using a pre-primed foam-water system installed in accordance with NFPA 16A, Cgosed-Head 

Foam-Water Sprinkler Systems, and maintained according to NFPA 25, Inspection, Testing and Maintenance of Water-Based Fire Protection ~stems. 

Fire 
Test 
Ref. 

66 



N F P A  3 0  - -  A 9 6  R O P  

Container Maximum Maximum 
Liquid Size and Storage Ceiling Sprinkler 
Class Arrangement Height Height Type 

<5 gal 

Table X-4-8~5 Water Sprinkler Protection 
Single, Double or Multi-Row Opea Frame Racks 

Container Construction - Plastic in Corrugated Fibreboard Boxes 
(For Non-Miscible Liquids or Miscible > 50%) 

In-Rack 
Sprinkler Protection 

Ceiling 
Density ° Design 

gpm/ft,~ Area Sq Ft 

0.20 

Fire 
Notes Test 

Re£ 

(1), (2), 1 
(3), (4), 

(5) 

IIIB Unlimited Unlimited STD, 3,000 Double Row Racks: Three lines per 
LO, level with deflectors no more than 9 

ELO, in. below each barrier and no less 
Large than 6 in. above the top of the 

Drop or storage. One line o f  in-rack 
ESFR sprinklers shall be located in the 

longitudinal flue and one line shall 
be located at each face of the racks. 

Multiple Row Racks: Protect as 
described for double row racks, 
except that there shall be an in-rack 
sprinkler located at each intersection 
of transverse and longitudinal flue, as 
well as the rack faces. 

Single Row Racks (up to 5 ft wide): 
Protect using a barrier above the 
second tier of  storage with a single 
line of in-rack sprinklers down the 
center of  the rack. Sprinklers shall be 
spaced 4 to 5 ft apart, at each 
transverse flue. As an alternate 
method, for single row racks that will 
be loaded from one side, in-rack 
sprinklers can be installed beneath 
the barrier at each rack upright at the 
face of the rack on the side from 
which the rack is loaded. On the 
opposite face, in-rack sprinklers shall 
be installed at the transverse flue 
centered between the rack uprights. 

NOTES: 
(1) Ceiling sprinkler system design shall be based on d e m a n d  of su r round ing  occupancy or m i n i m u m  design as stated, whichever is greater. If 

Class IIIB liquid storage does no t  ex tend  to full he ight  of  rack, protect ion for o ther  commodi ty  stored above barrier shall be in accordance  with 
appropriate  s tandard  and  based on he igh t  of  storage of o ther  commodity.  

(2) Provide plywood ( m i n i m u m  3 / 8  in.) or shee t  metal ( m i n i m u m  22 ga~) barriers within rack at approximately  10 ft vertical intervals 
(max imum 12 ft) i n d u d i n g  over top level of Class 1lIB liquid storage. Barrier shall be solid and  cont inuous  except at rack upr ights  where a 
m a x i m u m  12 in. gap is allowed, assuming  m i n i m u m  8 ft spacing between rack uprights.  For Class IIIB liquids having a closed cup f lashpoint  >_ 
450°F, a horizontal  barrier is no t  necessary (see Figure 1). 

(3) Longitudinal  flue sprinklers shall be located at each transverse flue between pallet loads (approximately 4 to 5 ft on  centers).  Face 
sprinklers shall be located in the  transverse flue at rack upr ights  on m a x i m u m  10 ft centers. If rack upr ights  are more  than  10 ft on center, 
locate face sprinklers centered between rack upr ights  a n d a t  uprights.  In-rack sprinklers shall be quick-response, large orifice with shields, 
165~F, 57 g p m  per  head,  most  remote  six heads  per  level ( three on two lines), if one  horizontal  barrier level; or most  remote  eight heads  per 
level (four on two lines), if two or more  horizontal barrier levels (see Figure 2). 

(4) Ceiling sprinkler d e m a n d  shall no t  be included in hydraulic calculations. 
(5) ff there  are adjacent  bays of in-rack arrays no t  dedicated to Class IIIB liquid storage, the barrier and  in-rack sprinkler protect ion shall be 

ex tended  at least one  rack bay (approximately 8 ft) beyond the Class IIIB liquid storage. Additionally, a vertical plywood barrier or  similar 
insulat ing material, shall be installed at both ends  of the Class IIIB liquid storage area. The  vertical barrier shall ex tend the  full rack width and  
shall fit f lush against any horizontal  barriers. Clearance at cut-outs for both  in-rack sprinkler  piping and  horizontal  rack member s  shall no t  
exceed 3 in. 

Table X-4-8.6 Water Sprinkler Protection 
Shel f Storage 

Container Construction - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Container 
Size and 

Arrangement  

Maximum 
Storage 
Height 

Maximum 
Ceiling 
Height 

Ceiling 
Liquid Class Sprinkler Type 

Orifice* Response** 

IB, II, III -< 1 gal 6' 18' STD or LO SR or q R  0.19 

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems 
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional). 
***Ceiling Sprinklers High Temperature 

NOTES: 
(1) Protection for "gondola"-type shelving 2 ft or less in depth per side. 
(2) Minimum hose stre:un demand 250 gpm for 2~ours.  

Density Design Area 
gpm/ f t  2 Sq Ft 2.** 

1,500 

No tes 

(1),(2) 

Fire 
Test 
Ref. 
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(Log #6) 
C o m m i t t e e :  F L ~ C  

30- 124- (4-10 (New)): Accept  in Principle 
SUBMITTER: Dennis  Kirson, US Dept  of  Energy 
RECOMMENDATION: Add new text  as follows: 

4-10 Hazardous Materials Storage Located Outside Unde r  a 
Canopy. Canopies provided for weather  protect ion of outside. . 
storage of  hazardous  waste confine the  hea t  f rom a fire, result ing m 
increksed tempera ture  and  rate of  fire spread within the  storage 
area. They  may also shield the  fire f rom the  effective use of hose  
streams directed by fire f ight ing forces. 

Regarding envi ronmenta l  concerns ,  the  most  effective way to limit 
the  ~imoun-t o f  l~azardous waste released into the env i ronmen t  as a 
result of  fire is to ext inguish the  fire as prompt ly  as possible, before 
the  n u m b e r  of  heat-ru[Stured hazardous  waste containers  escalates. 
Tiffs, of  course, requires  sprinkler  protection. Over 90 percent  o f  all 
fires in fully sprinkler protected facilities are control led by four  or 
less sprinklers. A typical sprinkler nominal ly  flows 25 g p m .  By 
contrast, a single 2 [ / '2  in. fire hose nominal ly  flows 250 gpm,  and  
rarely is only one hose used• Thus ,  sprinkler protect ion results in 
less runo f f sp read ing  escaping hazardous wastes to the  su r round ing  
environmen-t  than  the  absence of  sprinkler protection, w h e r e u p o f f  
fire hose s t reams would be required.  

4-] 0. l Canopies provided for the  protect ion of  outside storage of  
hazardo.us waste shou ld  be subject  to the  approval of  the authori ty  
having jurisdiction.  The  canopies should  be a r ranged  toprov ide  at 
least the  m i n i m u m  separat ion distance between individual  canopies, 
distance f rom canopy to property line that  is or  can be built upon,  
and  distarace f rom canopy to neares t  side of  public ways or to 
impor tan t  buildings on t h e  same property, as given in Table B-3.3.1 
and  explanatory notes  1, 2, and  3 as applicable. 

1 
Table 4-10.1 CmtopyProtectlon 

Distance f rom 
Distance f rom C~mopy to Nearest 

Distance Camopy to Side o f  Pubfic Ways 
between Property Line or  to Importmat 

Area Beneath Individual that Is  or  Can Be Btfildings on Same 
Canopy Canopies B,Jilt Upon  (I)  petty (!)(2) 

(sq ft) (ft) (ft) P r °  (ft) 

~100 5 10 5 
>100:g500 5 20 10 
>500~1500 (3) 5 30 20 

NOTES: 
(1) Distances apply to properties that have protection for exposures, ms 

defined. I f  there are exposures and such protection for exposures does not 
exist, the distances should be doubled. 

(2) When the exposed building has an exterior wall, facing the canopy, that 
has a fire resistance rating of at least 2 hr and has no openings to above grade 
areas within 10 ft horizontally and no openings to below grade areas within 
50 ft horizontally of the canopy, the distances can be reduced to half of those 
shown in the table, except they should never be less than B ft. 

(3) When a single canopy has a gross floor area greater than 1500 sq ft or 
when multiple canopies exceed the area limit of 1500 sq ft, the authority 
having jurisdiction should be consulted for approval of distances. 

4-10.1.1 Once  the  canopy site is approved,  it should  no t  be 
changed  without  the  approval of  die authori ty  having jurisdiction. 

4.10.1.2 W h e n  more  than  one  canopy is located on a des ignated  
site, a separat ion distance shou ld  be provided between individual 
canopies in accordance with Table Bz3.3.1. 

4-10.1.3 Canopies  located with less separat ion distance f rom 
canopy to property line that  is or  can be built upon ,  or  less separa- 
t ion distance f rom canopy to neares t  side of  public ways or to 
impor tan t  buildings on the  same property, as given in Table 11-3.3.1 
a n d  explanatory notes  1, 2, and  3 as applicable, shou ld  be sprinkler 

~ rotected. 
UBSTANTIATION: NFPA 30, Clmpter  4 covers open outdoor  

storage (4-8) and  storage lockers (4-9), bu t  does  no t  address  outdoor  
storage benea th  open  canopies. This  proposal  addresses that  
overslgh t. 
COMMITTEE ACTION: Accep t  in Principle. 

Add a new Subsection 4-7.5 to read: 
"Outdoor  container  storage that  has  a canopy or roof  that  does not  

limit the  dissipation of hea{. or dispersion of  f lammable  vapors and  
does no t  restrict fire f ight ing access and  control shall be tr'eated as 
an  outside storage in accordance  with Section 4.7 and  shall no t  be 
considered an  inside storage area  subject  to the  requ i rements  of  
Section ~4." 

COMMITrEE STATEMENT: The  language proposed  by the  
Technical  on Storage and  Warehous ing  o f  Containers  an d  Portable 
Tanks meets  the  in tent  of  the  submit ter  in an  easier-to-understand 
fashion. 

(Log #CP8) 
Committee:  FLC-SWC 

30-125 - (A-4-8.9 (New)): Accept  
SUBMITTER: Technical  Commit tee  on Storage and  Warehous ing  
of Containers  and  Portable Tanks,  
RECOMMENDATION: Add an Appendix  i tem to 4.8.9 to read: 

"Subsection 1-5.3.2 of NFPA 505, Fire Safety Standard for Powered 
Industrial Trucks, Including Type Designations,  Areas of  Use, 
Maintenance,  and  Operat ion,  states "In location used for the storage 
of liquids in sealed containers  or  liquefied or compressed  f lammable  
gases in containers,  approved power-operated industrial trucks 
designated as Types DS, ES, GS, LPS, or  GS-LPS may be used if 
permi t ted  for such locations by the  authori ty  having jurisdiction. 
Uompared  to the  above Types, industrial  trucks that  are designated 
DY or EE have significarltly-less potential  for ignit ing f lammable  
vapors (such as migh t  result  f rom a spill of  Class I liquid) and  should  
be used in inside liquid storage areas where condit ions warrant." 
SUBSTANTIATION: This  provides useful guidance on the  types of 
lift trucks that  can be used  in storage areas. 
COMMITrEE ACTION: Accept. 

• (Log #115) 
Committee:  FLC~SWC 

30-126 - (Appendix D): Accept 
SUBMITTER: J o h n  Davenport ,  Industrial Risk Insurers 
RECOMMENDATION: Delete existing Appendix  D and  replace it 
with the  following: 

Appendix  D Development  of  Protection Criteria shown in Section 
4-8 and  Suggested Fire Protection for Some Containers  o f  Flam- 
mable  and  Combust ible  Liquids not  covered in Section 4-8. 

This  Appendix  is no t  par t  of  the  requ i rements  of  this NFPA 
docume-n-t but  is inc luded for informational  purposes  only. 

The  deve lopment  of  suppress ion-or iented protbction criteria for 
liquids in containers  r e l i~  a lmost  exclusivel~t on the  evaluation of 
large-scale fire test  data. Characterization of fire development ,  fire 
s p.read, to ad ' acen t  Lj containers/materials .  ,. su pp ression system 
actavanon, a n d  suppress ion system effecuveness based on first 
principles is no t  well established. Reliance on actual test  data for all 
si tuatlons and  scenarios is not, however, practical f rom a cost 
s tandpoint .  Deve lopment  o f  NFPA 30 protect ion criteria, therefore,  
relies on  data  f rom representative test scenarios. Alternative 
materials and  scenarios are t hen  evaluated in terms of  the  specific 
test data, historical test data, and  engineer ing  exper ience with the  
hazards. Pending  the  complete  d e v t l o p m e n t  of  eng inee r ing  tools to 
evaluate hazards,-this appro- ach represe-nts the  best haethod t-o mee t  
the  NFPA policy that  codes and  s tandards  be scientifically based. 

In developing the  protect ion criteria f ound  in Section 4-8, the  Task 
Group evaluaVed m i m e r o u s  tests which have been summar ized  in 
Direr-tory of Fire Involving Storage of Flammable  and  Combustible 
Liouids in Small Containe'rs by D-avid P. Nugent ,  Schi rmer  Engineer-  
ing Corporation.  This s u m m a r y  of  85 full scale tests is available f rom 
Society of Fire Prbtection Engineers,  O n e  Liberty Square, Boston, 
MA 091094825.  

There  are a n u m b e r  o f  commodi t ies  for  which there  was no or 
insufficient test data  to develop definitive protect ion tables. O n e  
example  is Class IA liquids. T~tbles D-1 t h rough  D-3 contain the  
protect ion tha t  was conta ined  in Appendix  D of  NFPA 30-1993 for 
Class IA liquids. (See Tables D-1 th rough  D-3 on the following 
O ~ a  e. 
SI.~BSTANTIATION: A discussion of  the  methodology  used  to 
develop the  protect ion criteria in Section 4-8 is discussed in this 
appendix.  . . . . .  Th i s  discussion is valuable in unde r s t and ing  the  
p ro tecuon  tables. Protection crtterm for most  con tmner  storage 
configurat ions are  proposed  to be covered in Secdon 4-8. Where  
the  Task Group was unable  to develop protect ion criteria, sucb as 
for Class IA liquids, protect ion criteria based on the  tables in NFPA 
30-1993 a r e p r o p o s e d  to be placed in this appendix.  
COMMr['rEE ACTION: Accept. 

68 



N F P A  30 ~ A 9 6  R O P  

Liquid 
Class 

IA 

Container Size 
m~d 

Arran.. ~ement 

> 5 gal :_-" 6o gal 

Storage 
Height 

25' 

Table D-I Foam-Water Sprinkler Protection 
Single  or Doub le  Row Racks 

Container Construction - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Ceiling 
Height 

30' 

Ceiling 
Sprinkler Type 

Orifice* Response** 

STD or LO SR 

Density 

0.30 

*ELO sprinklers are [,referred when installed according to the requirements of NFPA 13, 
~.si end head pressure). 

SR = Standard Response, LO = Large Orifice 
***Ceiling Sprinklers High Temperature 

NOTES: (1) Space in-rack sprinklers on maximum 9 ft centers st~ogered vertically, 30 gpm per head, Standard (STD) or Large 
Orifice (LO), QR or S1L with shields, 165°F, six heads per level - 3 levels operating simultaneously. Hydraulic design can be reduced 
to three heads operating per level - 3 levels operating simultaneously when using a pre-primed foam-water system installed in 
accordance with NFPA 16A, Closed-Head Foam-Water Spn'nkler Systems , and maintained according to NFPA 25, Inspection, Testing and 
Maintenance of Water Pased Fire Protection Systems 

In-Rack 
Design Sprinkler 

Area*** Protection Notes 

1500 Every level ( 1 ) 

Installation of Sprinkler Systems (minimum 10 

Liquid 
Class 

IA 

Table  D-2 Water Sprinkler  Protect ion 
Single or  Double  Row Racks 

Container Construction - Metal  
(For Non-Miscible Liquids or Miscible > 50%) 

Container Size 
and Storage Ceiling 

Arrangement Height Height 

_<5 ~ 25' 3o' 
> 5 g~ _< ~o g~ 25' so' 

Ceiling 
Sprinkler Type 

Orifice* Response** 

LO or ELO SR 
LO or ELO SR 

*ELO sprinklers are preferred when installed according to the requirements of NFPA 13, 
psi end head pressure). 
**SR = Standard Response 
***Ceiling Sprinklers High Temperature 

Density 

0.40 
0.60 

In-Rack 
Design Sprinkler 
Area*** Protection Notes 

3t000 Every Ievel ( 1 ) 
3,000 Every level (1) 

Installation of Sprinkler Systems (minimum 10 

NOTES: (1) Space in.rack sprinklers on maximum 0 ft centers staggered vertically, 30 gpm per head, Standard (STD) or Large 
Orifice (LO), QR, wi6t shields, 165°F, six hydraulically most remote sprinklers each level (upper 3 levels) operating. Eight sprinklers 
operating, if only 1 lewl.'v, 

Liquid 
Class 

IA 

Container Size 
m~d 

Arran[~ement 

> S g ~ _ < 6 o g ~  

Storage 
Height 

5' 
5' (1-high) 

Table D-3 Water Sprinkler Protection 
Bulk or  Palletizeci Storage 

Container Construction - Metal 
(For Non-Miscible Liquids or Miscible > 50%) 

Ceilin~ 
Ceiling Sprinkler Type 
Height Orifice* Response** Density 

N/A STD or LO SR 0.30 
N/A LO or ELO SR 0.60 

Design 
Area*** Notes 

3,000 ~1) 
5,000 (1) 

*ELO sprinklers are [)referred when installed according to the requirements of NFPA 13, 
10psi endhead pressure). 
**SR = Standard Response 
***Ceiling Sprinklers High Temperature 

NOTES: (1) Minimum hose stream demand 750 gpm for 2-hr. 

Installation of Sprinkla Systans (minimum 
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(Log #116) 
Committee:  FLC~S'~A/C 

30- 127 - (Appendix E): Accept 
SUBMITTEI~ J o h n  Davenport ,  Industrial Risk Insurers 
RECOMMENDATION: Delete existing Appendix  E and  replace it 
with the  following: 

"Appendix E Suggested Fire Protection for Containers  of  
Harhmable and  C6mbust ible  Liquids" 

With the  int roduct ion and  widespread use of  larger containers,  
such as Intermediate  Bulk Conta iner  (IBCs), and  the  in t roduct ion of 
alternative conta iner  materials, there  is a need  to evaluate these 
mater ia l s  f rom a fire per formance  s tandpoint ,  There  is a need  to 
provide manufacturers ,  warehouses,  a n d e n f o r c e m e n t  officials with 
guidance on developing and  evaluating protect ion criteria where 
data  are not  currently available. The  f t l lowing example test 
protocol is in tended  to outline guidance for c o n d u c u n g  representa-  
tive fire tests to establish protect ion criteria for liquids in containers.  
Specifically, this outline is developed for liquids in large containers,  
e.g., greater  than  18.9 L (5 gal). While  there  is a substantial a m o u n t  
of  data for smaller  containers,  there  is a lack of  data for large 
containers.  (See References and  Bibliography). Most of  these data 
are for 208 L (55 gal) drums.  

Example Fire Test  Protocol for Evaluating Liquids in Large 
Containers.  

Impor tan t  variables in evalua t inghazards  for liquids in small 
containers  have been identified [Reference 1 ]. These  include liquid 
properties, container  design and  size, packaging material, ignition 
scen-ario, stonage a r rangement ,  and  sprinkler system design 
parameters.  

Of  particular impor tance  for large containers  is control of  pressure 
in the container  to prevent  a BLEVE and  the prevent ion o f t  large 
discharge of  liquid. While these are a problem with smaller  
containers,  the  hazard to personnel  and  facilities increases dramati-  
cally tot  larger containers.  A fundamen ta l  measure  of per formance  
is the limitation of pressure buildup in the conta iner  and  mainte-  
nance of container  integrity to prevent  a large spill. Prevention o f t  
BLEVE must  be t empered  by the  discharge of  liquid and  associated 
beat  release t h rough  pressure relieving mechanisms.  The  pressure 
relieving mechan i sms  may be a designed-in feature or m a y b e  
inhe ren t  in the  conta iner  nlaterial. Container  integ(ity, a long wida 
pile or rack stability, is impor tan t  to prevent  a large discharge of 
Iiquid. Suppress ion systems may no t  be adequate  to con t ro Ia  large 
release of liquid. Engineer ing  tools are availRble to evaluate specific 
consequences  of uncont ro l led  pool fires on facility integrity 
[Reference 2]. 
The  following example  test protocol is provided to aid in the  

deve lopment  of protection criteria similar to that  developed in 
Tables 4-8.1 d l rough  4-8.4 for steel drums.  The  intent  is to provide 
guidance for the  acceptance of  alternative mater ia ls /des igns  u n d e r  
tile "protected" classification of s tored liquids. The  primary basis of  
this outline is previous testing of d r u m  storage ]e.g., Reference 3]. 

1. Storage Configuration. 
(a) FacUlty. If containers  are to be protected indoors,  tests should  

be conducted  in an enclosed facility with minimal  impact  f rom the 
outside environment .  In particular, the building he igh t  should  be 
representative for the  pro-posed indoor  storage height .  Building 
he igh t  affects response time of the suppress ion system, penetra t ion 
of suppress ion agen t  t h rough  tile fire plume,  and  response of 
building structural  e lements  to die flireat` 

(b) Storage Array. A representative array should  be selected, e.g., 
solid pile storage or rack storage. Arrays should  consider the  widtlr 
of  aisles to adjacent  s tored materials and  whether  these materials 
have h igher  or lower ignition and  fire growth characteristics. 

(c) C~ontainer. The  container  storing the  liquid sbould  be 
representative of  a production-type unit, unless the evaluation is a 
sc6ping series to de te rmine  container  effects. Potential vent ing 
capabilities of  a conta iner  should  be identified, i.e., die thermally 
"weak link" of the  const ructed assembly, f f t he  container  will have 
an outer  wrapping, packaging or pallet, dfis should  be considered in 
tile overall "container" system. 

(d) Liquid in Container .  The  most  hazardous liquid to be s tored 
should  be evaluated. The  hazard of a liquid shoulc[ be assessed 
based on its volatility (vapor pressure),  hea t  of  combust ion,  specific 
gravity, miscibility (watersolubility), igrfition temperature ,  flash 
point, fire point, boi l ingj)oint ,  and  vapor density. The  NFPA 30 
rating system, based on flash point, vapor pressure, and  boiling 
point, can be used as a guide to assess the hazard.  The  other  - 
properties should  be considered as they  may ,affect both the  hazard 
and  the  suppression system effectiveness. 

Cl~s  IA liquids should  be considered independen t ly  f rom o ther  
liquids because of  their  i nhe ren t  hazards. Protection criteria can be 
developed for different  classes of  liquids, for example  motor  oils 
which have different  protect ion criteria than  Class IB liquids. For a 
m a x i m u m  reasonable hazard, n-heptane  has been used for general  
evaluation for liquids up  to and  including Class IB. W h e n  tests are 
per formed on large containers,  water may be subst i tuted in place of 
die actual f lammable  liquid to improve the overall safe conduc t  of  
the  test. It is impor tan t  to include liquid in file container.  Internal 
pressure  should-be recorded. The  liquid also serves as a hea t  sink 
for the  container.  Structural failure of  the  container  can occur 
where there is no liquid interfacing with the  conta iner  [Reference 

3]. The  container  ullage (vapor space) should  be representative of 
actual conditions.  

2. Protection System. 
(a) The  protec t ion system proposed  for adopt ion should  be 

represented in the  actual test, e.g., deluge sprinkler system, wet or 
dr~y pipe closed head system, foam system, or gaseous agent  system. 
Wllere system actuation is d e p e n d e n t  on auxiIiary eq u ip m en t  (e.g., 
detectors),  these  devices should  be inc luded in the test with 
representat ive spacing and  response  characteristics. 

(b) For sprinkler suppress ion systems, representative application 
rates and  sprinkler  sp5c]ng which would be-proposed for adoption 
should  be used. 

(c) For tests involving closed head  sprinklers, appropriate 
sprinkler orifice sizes (standard, large orifice, extra large orifice), 
t empera ture  rating, and  response t ime index (RTI) should be 
identified and  utilized. 

(d) For deluge and  gaseous agent  system tests, appropriate  
detection equ ipmen t  proposed  for protect ion shourd be used in 
testing. 

(e) F o r  foam system tests, p repr iming  or the actual foam 
discharge t ime f rom sprinklers should  be addressed. The  foam 
concent ra te  should  be listed or approved for the specific hazard. 

3. Fire Scenario. 
(a) The  fire scenario is crucial in d e t e r m i n i n g t h e  hazard of the 

stored product.  It is recognized that  an installed suppression system 
may not  be able to protect  ago_lust ,an absolute worst case scenario. 
e.g., the total release of mulnp le  storage containers.  For large 
containers,  the  rapid release of contents  may pose a significant 
challenge to an  installed suppress ion system~ "1"Iris is particularly true 
if it is a h i g h l y  volatile liquid, e.g., Class I liotuid. The  ph i losophyfor  
de te rmin ing  protect ion effectiveness is predicated on a reasonable 
anticipated threat` Even with an installed suppress ion system, there 
is some risk o f t  significant loss. Part of  this risk is associated with 
suppress ion system reliability, which should  be addressed in the  
ac~tial design/specif icat ion of protection systems. 

(b) A representative scenario for large containers  was developed 
du r ing  drum storage tests [Reference 3]. The  scenario was a liquid 
gravity leak of 7.6 Lpm (2.0 gpm)  to 56.7 Lpm (15 gpm) f rom a hole 
at or nea r  the  bot tom o f t  container.  This leak can be s imulated by 
flow from a pipe. If containers  are stacked o rp l aced  more  than  one 
high, then  tile s imulated container  leak shou ld  be placed high in tile 
total array. The  leak should  be allowed to flow prior to ignition, 
s imulat ing fuel spread after the mishap  and  a delay in ignition. In 
the  Reference 3 tests, 38 L (10 gal) of liquid was allowed to spill 
before ignition. Reference 4 provides addit ional details on the  
effects of  spill rate and  initial spill size for tests involving an AFFF 
suppress ion system. 

An alternative worst-case scenario may be the  total release of liquid 
f rom a large container,  with ignition delayed until  tile con ten t sg re  
totally discharged. Ignition of  dfis large pool fire may severely 
challenge an installed suppress ion system. 

(c) If-the scenario involves a flowing fuel fire, the  r e c o m m e n d e d  
length of the test should  be equal to the  total t ime of  the  flow f rom 
one container. Alternately, the  evaluation can be te rmina ted  shortly 
after total ext inguishment`  Time should  be allowed to de te rmine  
any pos t -ext inguishment  pressure  bui ldup in containers  or subse- 
quen t  container  failure due  to inadequate  cooling. For water and  
foam systems, fire control will likely be the  measu?e o fp e r fo rm an ce  
instead of ex t ingu i shment  since it is unlikely that  tile three- 
d imensional  run-ning fuel fire will be ext inguished with these agents. 
I fa  larger spill rate is used, a reduced  test t ime equal to tile t ime to 
discharge the  contents  of one container  may be appropriate.  The  
length of a pool fire test would be based on tile success or failure of  
the  suppress-ion system to con t ro l /ex t inguish  the  fire. 

4. Measures of  Performance.  
(a) Criteria for acceptable per formance  should  include (bnt  not  

be l imited to) the following: 
1. Prevent pressure bui ldup in containers  or actual BLEVEs; 
2. Prevention of substantial loss of liquid from a container;  
3. Limit the  n u m b e r  of  sprinklers operating; 
4. Prevent ignition of adjacent  target arrays or failure to control a 

fire in an  adjacent  target array; 
5. Limit t empera tu re  of  structural or rack steel; 
6. Control su-stained ceiling gas temperatures;  and  
7. Prevent collapse of the stored containers  or arrays. 
(b) The  type of  container  material will affect the  es tabl ishment  o f  

die  per formance  criteria. The  prevention o f a  BLEVE is an  
impor tan t  characteristic. The  loss of  some liquid f rom a container  
(particularly by controlled venting) may be d e e m e d  acceptable or 
even preferable. Catastrophic failure of  a conta iner  (e.g.-, total 
con teh t  release) may be d e e m e d  unacceptable.  Tile resfilting large 
spill may not  be controlled (particularly if water sprinklers orb use-d) 
mad lead to cascading container  failures. 

(c) Scoping tests may be required to de te rmine  failure med~a- 
nisms a n d w o r s t  case situations for specific container  materials. 
Reference 5 is an example  of  scoping tests pe r fo rmed  to de termine  
failure mechan i sms  of small metal  andplas t i c  containers.  Steel 
d r u m  failure mechan i sms  are desc r ibed in  Reference 3. There  is a 
lack of publ ished informat ion on large container  failure mecha-  
nisms, particularly for IBCs and  nonmetal l ic  or composite d ru m s  
(e.g., fiber drums) .  
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(d) Pressure Buildup. 104 kPa (15psi) is an example of a critical 
~essure in steel drums, above which BLEVE may occur [Reference 

(e) Loss of Liquid. Loss of any substantial amount of liquid from 
a container is generally considered as a criteria for failure. For the 
original!y involved container, dais may be loss of contents at a rate 
~eater  man the design scenario spill rate. Fire spread to the outer 
limits of the test array is generally considered a failure. For adjacent 
or target arrays, the level-of fire involvement should be considered. 
Loss ctue to vapor venting may be considered acceptable. For 
metallic contamers, loss of liquid to a rupture/BLEVE may be 
considered unacceptahle. 

(f) Number of Sprinklers Operating and Operating Time. This 
may be used as ajudgulent of overall suppression system effective- 
ness. As the number of sprinklers operau'ng increases, the probabil- 
ity of overall success decreases. The philosophy in combustible/ 
flammable liquid protection has shifted from traditional warebouse 
success criterm, where a "success" migi~t be judged for a test 
involving the operation of 30 or more sprin~ders. The trend in 
liquid i~rotection is for more rapid actuation and cooling/control 
throu~no the use of lower RTI, intermediate, leve . arger orifice" . and 
ESFR s pri nklers. 

(g) ignition of Target Arrays. Prevention of the ignition of 
adjacent targets (e.g., across aisles) is a fundamental measure of 
perforu~ance. If target arrays ignite, adequate protection should be 
provided (e.g., throfigh the usd of in-rack" sprir;klers or increased 
sup, pressrun agent rate). 

(h) Integrity of Structural Steel. Structural steel, in the form of 
building columns, beanls or rack elements, potentially fail at 649- 
704°C 0200-1300°F). Scenarios where elements reach this 
temperature for any prolonged time may be judged unsuccessful for 
"protected" situations. 

(i) Collapse of stored containers inherenfly increase the risk of 
container liquid discharge. It also increases the potential for 
shielding of a flowing fuel or pool fire with a resulting increase in 
BLEVE potential or catastroplfic liquicl discbarge. 
S p ills of. any magn ituder may not be su pp ressec'[ b.y water-onl y 

suppressmn systems. V~,-,ter may act to cool containers, but it" also 
spreads the ~ool fire. For situations where there is the potential for 
large spills, noor drainage systems may be used to mitigate the 
~pread of burning liquids. The area contained within i]ae drains can 
)e considered for establislting sprinkler design operating areas. 

Alternatively, foam-water sprinkler systems may be used to control/ 
suppress floor pool fires to prevent burning liquid spread. Where 
there is rack storage, in-racksprinklers at everylevef bare demon- 
strated good cooling for drum storage [Reference 3]. 
Test documentation should include test setup, results, and damage 

assessment. Photograpbic and video documentation is desirable. 
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IRe[)orts by Factory Mutual Research Corporation (FMRC) cited in 
the tfibliography may not be available to the general public. FMRC 
reports cited in the References are on file at NFPA Headquarters in 
the NFPA 30 Committee files. 
SUBSTANTIATION: There is a need to give guidance for criteria 
for.future fire tests to develop data for inclusion of storage configu- 
raUons not covered in theproposed revisions to Section 4-8. - 
COMMITFEE ACTION: Accept. 
Make the following editorial changes: 
1. Bold print all section headings. 
2. In sentence 5, paragraph 3, cbange "BLEVE must" to "BLEVE 

shbuld." 
3: In sentence 3, paragrapb 3 cilange to read: 
the hazard to test facilities and personnel" 

(Log #3) 
Committee: FLC~SWC 

30- 128- (E-4-6(b)): Reject 
Note: This proposal appeared as comment 30-55 which was held for 

further study from the Annual 93 TCD, which was on proposal 30-90. 
SUBMITTER: David P. Nugent, The Sherwin-Williams Co. 
RECOMMENDATION: Add a new entry to "Section E-4-6(b) Fire 
Tests - Small Containers" that would be numbered "(6) 1992 Fire 
Tests". See "Appendix E" for remainder of proposal. 
Appendix E 
Add a new entry to "Section E-4-6(b) Fire Tests - Small Containers" 

that would be numbered "(7) 1992 Fire Tests". See "Appendix E" 
for remainder of proposal. 
Appendix E 
E-4-6(b) Fire Tests - Small Containers. 
(7) 1992 Fire Tests. 
A series of three rack array fire tests involvin~g the storage of 

flammable liquids was conducted at Underwriters' Laboratories, Inc. 
in Northbruo'k, Illinois. 
The flammable liquid was packaged in 5 gal (18.9 L) metal 

tighthead containers equipped with plastic pull-up pour spouts and 
cartoned 1 gal (3.8 L) metal F-style containers wit'h metal nozzles 
and caps. 

2 gal ~7.5 L) heptane spill was used as the ignition scenario in all of 
these tests. 
A summary of these tests is contained in Table 7. 
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SUBSTANTIATIONi A series of fire tests were conducted during 
1992 at Underwriters Laboratories' fires test facilities in Northbrook, 
IL. The testing was sponsored by the Sherwin-Williams Company. 
This project sought further technical data on the protection of 
flamfnahle/combusdble liquids. The flammable/combustible 
liquids werepackaged in cartoned and uncartoned metal containers. 
Tile flarnmable/co-mbnstible liquid tests were arranged in a rack 
storage arrangement. The tests were intended to determine the 
effectiveness 6f a standard sprinkler system against a fire involving 
this commodity using a pool fire ignition scenario. The Code, as 
written, is currently lacking in fire test data pertaining to these 
scenarios. 

COMMITrEE ACTION: Reject. 
COMMITrEE STATEMENT: The Technical Committee on Storage 
and Warehousing of Containers and Portable Tanks feels that to 
include more raw data in the Appendix to NFPA 30 will add to the 
confusion of the user. However, the Technical Committee does feel 
that the information should be evaluated and could possibly be 
included as a supplement to the Flammable and Combustible 
Liquids Code Handbook. 

Table 7 
Fire tests involving flammable and combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18ft (5.5 m) 

3. Storage Arrangement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack 
with 6-in. (150 ram) longitudinal flue space 
and overall width of 5 ft 4 in. (1.63 m). 
Aisle width 7-1/2 ft (2.3 m) 

RACK STORAGE - TEST 1 

Horizontal 
Rack Member Height Shelving Material 

5 ft (1.52 m) None 
and 

10 ft (3.04 m) 

Flammable liquid in center bay of double 
row rack. 

Corrugated cardboard target commodity in 
both single row target racks opposite aisle 
and N. and S. bays of the double. (1) 

2 gal (7.58 L) heptane spill in aisle adjacent 
to rack centeredbelow two sprinklers. 

Tiered Storage Arrangement and Total 
Flammable Liquid Fuel L~ad in Center Bay 

1st Tier 
5 gal (18.9 L) metal tighhead containers 
stacked three high on a wood pallet totalling 
47 in. (1.2 m). Twenty-four containers per 
pallet with 120 gal (454 L) on each pallet and 
240 gal (908 L) on tw~ pallets. 

Cartoned 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked four high 
on awood pallet totalling 49 in. (1.24 m). 
Forty cartons containing 4 gal (15.1 L) each 
with 160 gal (605 L) on each pallet and 320 gal 
(1211 L) total on two pallets. 

2nd Tier 
Cartoned 1 gal (3.79 L ) metal F-style 
containers with metal spouts and caps 
containers with metal spouts and caps stacked 
four high on a wood pallet totalling 49 in. (1.24 
m). Forty cartons containing 4gal (15.1 L) 
each with 160 gad (605 L) on each pallet and 
640 gal (2423 L) on four pallets. 

fir_d_Ta~ 
Cartoned 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked four high 
on a wood pallet totalling 49 in. (1.24 m). 
Forty cartons containing 4 gal (15.1 L) each 
with 160 gal (605 L) on each pallet and 640 gal 
(2423 L) on four pallets, 

Total: 1,840 gal (6965 L) of heptane 

In-rack Sprinkler Type and No. of Levels 

None 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: Allpallet loads were stretch-wrapped 
Note 3: N/A - Not Applicable 

4. Ignition: 2 gal (7.58 L) heptane spill in aisle adjacent to rack centered below two sprinklers. 

5. Sprinkers: 
Ceiling Sprinkler System Details 

Discharge Densi~ 
0.55 gpm per sq ft (22.4 ram/rain) 

Orifice Size 
17/32 in. (13.5 mm) 

8.0 (115) 

286°F (141°C) 

Response Time Index 
400 (ft-sec) 1/2 (228(m-sec) 1/2 

(2) 
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Sprinkler Spa¢iog 
100 ~t2 (9.3 m 2) 

Arrangement  
Pendent  

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L): 1,840 gal (6965 L) o fhep tane  

8. Storage Height, In. (m): 14ft  1 in. (4.3 m) 

9. Sprinkler Actuation: 

10. Fire Controlled: No 

No. of  Operating Ceiling 
Sprinklers, Sprinkler No. 

& Operating Times 

4 Sprinklers 

#10 @ 1:11 
#11 @ 4:50 
#6 @ 5:17 
#7 @ 5:17 

Damage Assessment 

5 gal (18.9 L) - Plastic pour spout vented 
on several containers. Top and bottom 
of  several containers bulged, resulting in 
a number  of  containers falling over into 
the aisle. 1 gai (3.79 L) - Pour spout 
vented on numerous containers. Several 
containers fell into the flue spaces and 
the aisle. Cardboard packaging material 
completely consumed on face of  rack 
and m the transverse and logitudinal flue 
spaces near ignition point. 

No damage to commodity on face of  rack 
opposite ignition point. Also, stretch - 
wrap and cardboard packaging material 
was intact. 

Corrugated cardboard target corn modity 
burned  through in N. & S. bay at 
transverse flue space. 

No aisle jump. 

No. of  Operating In-rack 
Sprinklers, Operating 

Times & Flow 

N/A (3) 

Comments 

Heptane ignitor fire out at approximately 3 
min. 36 sec. 

After cardboard packaging material consumed 
on rack face adjacent to ignition point, 
combustion throughoutTemainder  of  test 
consisted of  burning corrugated cardboard 
commodity and heptane fi'om 1 gal (3.79 L) 
and 5 gal (18.9 L) containers at pour spouts or  
caps. Fire most intense near  ignition po in ta t  
face of  rack and within transverse flue space. 
Intermittent  floor fires due to toppling 
containers. Fire manually extinguished via a 
hand held CO 2 extinguisher at 41 min. 15 sec. 
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1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18ft (5.5 m) 

3. Storage Arrangement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack 
with 6-in. (150 mm) longitudinal flue space 
and overall width of 5 ft 4 in. (1.63 m). 
Aisle width 7-1/2 ft (2.3 m) 

Table 7 

RACK STORAGE - TEST 2 

Horizontal 
Rack Member Height Shelving Material 

5 ft (1.52 m) None 
and 

10 ft (3.04 m) 

Flammable liquid in center bay of double 
row rack. 

Corrugated cardboard target commodity in 
both single row target racks opposite aisle 
and N. and S. bays of the double.row rack 
(1) 

2 gal (7.58 L) heptane spill in aisle adjacent 
to rack centered below two sprinklers. 

Tiered Storage Arrangement and Total 
Flammable Liquid Fuel Load in Center Bay 

J st Tier 
5 gal (18.9 L) metal tighhead containers 
stacked three high on a wood pallet totalling 47 
in. (1.2 m). Twenty-four containers perpallet 
with 120 gal (454 L) on each pallet and 240 gal 
(908 L) on two pallets. 

Cartoned 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked four high 
on a wood pallet totalling 49 in. (1.24 m). 
Forty cartons containing 4gal (15.1 L) each 
with 160 gal (605 L) on each pallet and 320 gal 
(1211 L) total on two pallets. 

n_2_o_d Tier 
Cartoned 1 gal (3.79 L ) metal F-style 
containers with metal spouts and caps stacked 
four high on a wood pallet totalling 49 in. ( 1.24 
m). Forty cartons containing 4 gal (15.1 L) 
each with 160 gal (605 L) on each pallet and 
640 gal (2423 L) on four pallets. 

Cartoned 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked four high 
on a wood pallet totalling 49 in. (1.24 m). 
Forty cartons containing 4 gal (15.1 L) each 
with 160 gal (605 L) on each pallet and 640 gal 
(2423 L) on four pallets. 

Total: 1,840 gal (6965 L) of heptane 

Note 1: Corrugated cardboard target commodity consists of empty Ixi-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 
Note 3: N/A-  Not Applicable 

5. Sprinklers: Ceiling Sprinkler System Details In-rack Sprinkler Type and No. of Levels 

Discharge Density None 
0.55 gpm per sq ft (22.4 mm/min.)  

Orifice Size 
.64 in. (16.3 mm) 

K=Factor 
11.1 (160) 

Temoerature Ratin~ 
2860[ 7 (141°C) 

Response Time Index 
260 (ft-sec) 1/2 [146(m-sec) 1/2] 

Snrinkler Snacin~ 
. u 

100 ft 2 (9.3 m 2) 

Arrangement 
v 

Pendent 

6. Sprinkler System Type: Wet Pipe -Water only 

7. Fuel Quality, Gal. (L): 1,840 gal (6965 L) ofheptane 

8. Storage Height, In. (m): 14ft 1 in. (4.3 m) 

(2) 

9. Sprinkler Actuation: 
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10. Fire Controlled: Yes 

11. Significant Observations: 

"No. of  Operating Ceiling Sprinklers, 
Sprinlder No. & Operating Times 

3 Sprinklers 

#11 @ 1:19 
#10 @ 1:40 
#7 @ 2:01 

Damage Assessment 

5 gal (18.9 L) - Plastic pour spout vented 
on several containers. 1 gal (3.79 L) - 
Pour nozzle vented on several containers. 

Cardboard packaging material partially 
consumed on face of  rack and 
completely consumed within transverse 
and logitudinal flue spaces near ignition 
point. 

No damage to commodity on face of  rack 
opposite ignition point. Also, stretch - 
wrap and cardboard packaging material 
was intact  

Corrugated cardboard target commodity 
partially charred in south bay at 
transverse flue space, 1st tier. 

No aisle jump. 

Table 7 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.5 m) 

3. Storage Arrangement:  

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack 
with 6-in. (150 mm) longitudinal flue space 
and overall width of  5 i t  4 in. (1.63 m). 
Aisle width 7-1/2 ft (2.3 m) 

RACK STORAGE - TEST 3 

Horizontal 
Rack Member Height 

5 ft (1.52 m) 
and 

10 ft (3.04 m) 

Shelving Material 

None 

Flammable liquid in center  bay of  double 
row rack. 

Corrugated cardboard target commodity in 
both single row target racks opposite aisle 
and N. and S. bays of  the double row rack 
(1) 

2 gal (7.58 L) heptane .,;pill in aisle adjacent 
to rack centered below two sprinklers. 

No. of  Operating In-rack Sprinklers, Operating 
Times & Flow 

N/A (3) 

Comments 

Heptane ignitor fire out at approximately 3 
rain. 36 sec. 

After cardboard packaging material partially 
consumed on rack face adjacent to ignition 
point, combution throughout  remainder of test 
consisted of  burning heptane from 1 gal (3.79 
L) and 5 gal (18.9 L) containers at pour spouts 
or caps. Fire less intense than test No. 1 and 
confined to the lower pallet of 1 gal (3.79 L) F - 
style containers with metal nozzles and caps 
facing the ignition point. 

Fire serf-extinguished at 29 min. 

Tiered Storage Arrangement  and Total 
Flammable Liquid Fuel Load in Center Bay 

5 gal (18.9 L) metal t ighhead containers 
stacked three high on a wood pallet totalling 47 
in. (1.2 m).Twenty-four containers per  pallet 
with 120 gal (454 L) on each pallet and 240 gal 
(908 L) on two pallets. 

Cartoned 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked four high 
on a wood pallet totalling 49 in. (1.24 m). 
Forty cartons containing 4 gal (15.1 L) each 
with 160 gal (605 L) on each pallet and 320 gal 
(1211 L) total on two pallets. 

2nd Tier 
5 gal (18.9 L) metal t ighthead containers 
stacked three high on a wood pallet totalling 47 
in. (1.2 m). Twenty-four containers per  pallet 
with 120 gal (454 L) on each pallet and 240 gal 
(908 L) on two pallets. 

Cartoned 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked four high 
on a wood pallet totalling 49 in. (1.24 m). Forty 
cartons containing 4 gal (15.1 L) each with 160 
gal (605 L) on each pallet and 320 gal (1211 L) 
on two pallets. 
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3~d Tier 
Cartoned 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked four high 
on a wood pallet totalling 49 in. (1.24 m). 
Forty cartons containing 4 gal (15.1 L) each 
with 160 gal (605 L) on each pallet and 640 gal 
(2423 L) on four pallets. 

Total: 1,760 gal (6662 L) of  heptane 

Note 1: Corrugated cardboard target commodity consists of  empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 
Note 3: N / A  - Not Applicable 

4. Ignition: 2 gal (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: Ceiling Sprinkler 
System Details 

Discharge Density 
0.55 gpm per sq ft (22.4 ram/rain.)  

Orifice Size 
.64in. (16.3 ram) 

K-Vactor 
11.1 (160) 

Tern t)erature Ratin~ 
v 

286°F (141°C) 

Resoonse Time |odex  
55 (ft-sec) 1/2 (31 (m-sec) 1/2 

Sorinkler Snacin~ 
100 ft 2 (9.3 m 2) v 

Arranffement 
Pendent  

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L): 1,760 gal (6662 L) of  heptane 

8. Storage Height, In. (m): 14 ft 1 in. (4.3 m) 

9. Sprinkler Actuation: 

10. Fire ControUed: Yes 

11. Significant Observations: 

No. of  Operating Ceiling 
Sprinklers, Sprinkler No. 

& Operating Times 

3 Sprinklers 

#6 @ 0:49 
#10 @ 0:49 
#7 @ 1:11 

Damage Assessment 

5 gal (18.9 L) - Plastic pour  spout  vented 
on 6 to 8 containers. Additionally, 2 to 3 
containers fell over. 

Cardboard packaging material consumed 
within Iogitudinal flue space and a 
portion of  the transverse flue space. 

No damage to commodity on both rack 
faces. The cardboard packaging material 
was intact. 

Corrugated cardboard target commodity 
partially charred in south bay at 
transverse flue spaces, 1st tier. 

No aisle jump.  

In-rack Sprinkler Type and 
No. of  Levels 

None 

No. of  Operating In-rack 
Sprinklers, Operating 

Times & Flow 

N / A  (3) 

Comments 

After heptmm ignitor fire burned  out, limited 
fire involvement of  flarnmable liquid 
commodity adjacent to flue spaces in center  
bay of  double row rack. 

Fire less intense than Test No. 2. 

Fire serf-extinguished at approximately 5 min. 
34 sec. 

(2) 
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(Log #4) 
Committee: F L ~ C  

30-129- (E-4-6(b)): Reject 
Note: This proposal appeared  as comment  30-56 which was held for 

fur ther  study f~om the/~aanual 93 TCD, which was on proposal 30-90. 
SUBMITTER: David P. Nugent, The Sherwin-WiUiams Co. 
RECOMMENDATION: Add a new entry to "Section E-4-6(b) Fire 
Tests - Small Containers" that would be numbered  "(6) 1992 Fire 
Tests". See "Appendix E" for remainder  of  proposal. 

Appendix E 
E-4-6(b) Fire Tests - Small Containers. 
(6) 1992 Fire Tests. 
A series of five rack, nine mixed rack storage and display, and two 

display fire tests involving the storage of flammable and combustible 
liquids were conducted :at Underwriters Laboratories, Inc. in 
Northbrook, Illinois. 

The flammable liquid was packaged in uncar toned 5 gal (18.9 L) 
metal t ighthead containers equipped with plastic pull-up pour 
spouts; uncar toned,  cartoned and display-cut 1 gal (3.8 L) metal F- 
style (oblong) containers with metal nozzles and caps; and display 
cut 1 qt  (.95 L) metal F-style containers with. metal spouts and. caps. 
The combustible liquids were packaged m cartoned and display-cut 
1 gal (3.8 L) metal friction lid containers and display cut 1 gal 
(3.8 L) polyethylene containers. 
The flammable and combustible liquid was arranged in a fire test 

facilities rack storage array, a display array, and a combination array 
of rack storage mad disp'Aay. A 2 gal (7.5 L) heptane spill was used as 
the ignition scenario in :all of these tests. 
A summary of these tests is contained in Table 6. 

SUBSTANTIATION: A series of fire tests were conducted during 
1992 at Underwriters Laboratories' fires test facilities in Northbrook, 
IL. The testing was sponsored by the National Fire Protection 
Research Foundation, a~; part of the National Wholesale/Retail 
Occupancy Fire Research Project. This project sought fur ther  
technical data on the protection of f lammable/combust ible  liquids 
in mercantile occupancies. The f lammable/combust ible  liquids 
were packaged in cartoned and uncar toned metal and plastic 
containers. The f larnmable/combustible liquid tests were arranged 
in a rack storage array, a hand-pick (sheff storage) array, and a 
combination array of rack storage and hand-picking. The tests were 
in tended to determine the effectiveness of a standard sprinkler 
system against a fire involving the commodity using a pool fire 
ignition scenario. The (;ode, as written, is currently lacking in fire 
test data pertaining to these scenarios. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: The Technical Committee on Storage 
and Warehousing of Containers and Portable Tanks feels that to 
include more  raw data in the Appendix  to NFPA 30 will add to the 
confusion of the user. However, the Technical Committee does feel 
that the information should be evaluated and could possibly be 
included as a supplement  to the Flammable and Combustible 
Liquids Code Handbook. 

(Log #CP9) 
Committee: FLC-OPS 

30-130 - (Chapter  5): Accept 
SUBMITTER: Technical Committee on Operations, 
RECOMMENDATION: Reorganize Chapter  5 using the following 
outline: 

5-1 Scope. 
5-2 General. 
5-3 Operations 
5-4 RESERVED 
5-5 Incidental Operations 
5-6 Tank Vehicle Loading & 

Unloading Operations 
5-7 Wharves and Piers 
5-8 Transportation 
5-9 Control of Ignition Sources 
5-10 Vapor Recovery Systems 
5-11 Fire Safety Management  
5-12 Fire Protection & 

Current 5-1 
Current 5=2 
Current  5-3, 5-4.1, 5-4.2 
Future Expansion 
Current 5-4.3 
Current 5-4.4.1 

Current 5-4.4.2 
Future Expansion 
Current  5-6.2 
Current  5-5 
NEW 
5-6.1, 5-6.3 through 5-6.7 

Suppression 
SUBSTANTIATION: This is the first phase of a complete reorgani- 
zation of NFPA 30 to make it more  easily used. 
COMMITI'EE ACTION: Accept. 

(Log #CP10) 
Committee: FLC-OPS 

30- 131 - (5-1.1 Exception (New)): Accept 
SUBMITTER: Technical Committee on Operations, 
RECOMMENDATION: Add an exception to read: 

"Exception: Operations at farms and isolated sites, as covered in 
Chapter 6." 
SUBSTANTIATION: This exception will eliminate potential 
conflict between the requirements  of  Chapter  5 and new Chapter  6. 
COMMITTEE ACTION: Accept. 

(Log #CP11) 
Committee: FLC-OPS 

30-132 - (5-2.1): Accept 
SUBMITTER: Technical Committee on Operations, 
RECOMMENDATION: Add a new 5-2.1 to read: 

"Requirements for specific operations are covered in Sections 5-3 
through 5-8. Requirements for procedures and practices for fire 
prevention, fire protection, and fire control in these operations are 
covered in Sections 5-9 through 5-12 and shall be applied as 
appropriate." 
SUBSTANTIATION: This s tatement  provides guidance for file user 
in properly applying the various provisions of Chapter 5. 
COMMITTEE ACTION: Accept. 
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Fire Tests involving flammable and combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Rack Storage Arrangement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack 
with 6-in. (150 mm) flue space and over- 
all width of 7-1/2 ft (2.3 m). Aisle width 
7-1/2 ft (2.3 m) 

Flammable liquid in center bay of double 
row rack. 

Corrugated cardboard target commodity 
in both target racks, opposite aisle and N. 
and S. bays of the double row rack. (1) 

Table 6 

2 gal (7.58L) heptane spill in longitudinal 
flue centered below four sprinklers. 

TEST No. 1 

Horizontal Rack 
Member Height Shelving Mamrial 

3 f t6  in. (1.07 m) 2 in  x 6in. (50mm x 
and 150 mm) wood slats 

7 ft 6 in. (2.3 m) spaced 2 in. (50 mm) 
apart. 

Tiered Arrangement and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
5 gal (18.9 L) metal dghthead containers with plastic pull- 
up pour spouts stacked two high on a wood pallet totaling 
33 in. (.84 m). 

Twenty-four containers per pallet with 120 gal (45.4 L) on 
each pallet and 480 gal (1817 L) on four pallets. 

2ndTier 
Cartoned 1 gal (3.79 L ) metal F-style containers with metal 
spouts and caps stacked three high on a wood pallet 
totaling 38 in. (.965 m). 

Thirty-nine cartons containing 4 gal (15.1 L) each with 156 
gal pallet and 694 gal (59.1 L) on each (9369 L) on four 
pallets. 

3rd Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and caps stacked three high on a wood pallet 
totaling 88 in. (.965 m)._ 
Thirty-nine cartons containing 4 gal (15.1 L) each with 156 
gal (59.1 L) on each pallet and 694 gal (2362 L) on four 
pallets. 

Total: 1,728 gal (6541 L) of heptane(9 ) 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.50 gpm per sq ft (20.4 mm/min.)  

17/32 in. (13.5 mm) 

K-Factor 
8.0 (115) 

Temnerature Ratine 
286°F (141°C) 

Resoonse Time Index 
400"(ft-sec) 1/2 (224(m_sec)l/2) 

Sprinkler Spacing 
190 ft 2 (9.3 m 2) 

Arran~'ement 
Pendent 

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L): 1,798 gal (6541 L) of heptane 

8. Storage Height, In. (m): 10 ft8 in. (3.25 m) 

9. Sprinkler Actuation: 
No. of Operating Ceiling Sprinklers, 

Sprinkler No. & Operating Times 

6 Sprinklers 

#10 @ 1:26 
#7 @ 2:11 
#3 @ 4:44 
#6 @ 4:53 

#16 @ 11:17 
#15 @ 11:56 

10. Fire Controlled: No 

11. Significant Observations: 
Damage Assessment 

5 gal (18.9 L) - Plastic pour spout vented 
on 10-12 containers 

In-rack Sprinkler Type and No. of Levels 

None 

No. of Operating In-rack Sprinklers, Operating Times & 
Flow 

None 

Comments 

Test terminated at 7 min. 50 sec. Finally extinguished 
manually 1 hr. after ignition. 

78 



N F P A  30  - -  A 9 6  R O P  

Fire Tests involving flammable and combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Rack Storage Arrangement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 ram) flue space and over-all width 
of 7-1/2 ft (2.3 m). Aisle width %1/2 ft (2.3 
in). 

Horizontal Rack 
Member Height 

3 ft 6 in. (1.07 m) 

Flammable liquid in center bay of double 
row rack. 

Corrugated cardboard target commodity in 
both target racks, opposite aisle and N. and 
S. bays of die double row rack. (1) 

2 gal (7.58 L) heptane spill in longitudinal 
flue centered below four sprinklers. 

T a b l e  6 

TEST No. 2 

Shelving Material 

Open wire mesh. 

Tiered Arrangement and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
5 gal (18.9 L) metal tighhead containers with plastic pull- 
up pour spouts stacked two high on a wood pallet totaling 
33 in. (.84 m). Twenty-four containers per pallet with 120 
gal (45.4 L) on each pallet and 480 gal (1817 L) on four 
pallets. 

2nd Tier . 
Cartoned 1 gal (3.79 L ) metal F-style containers with metal 
spouts and caps stacked three high on a wood pallet 
totaling 38 in. (.965 m). 

Thirty-nine cartons containing 4 gal (15.1 L) each with 156 
gal (591 L) on each pallet and 624 gal (2362 L) on four 
pallets 

.Total: 1,104 gal (4179 L) of heptane(2 ) 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.50 gpm per sq ft 20.4 ram/rain.) 

In-rack Sprinkler Type and No. of Levels 

None 

Orifice Size 
17/32 in. (13.5 mm) 

~-Factor 
8.0 (115) 

Temperature Rating 
286°i7 (141°C) 

Resoonse Time Index 
400"(ft-sec) 1/2 (224(m_sec)l/2) 

Sprinkler Spacila~ 
100 r 2  (9.3 m 2) 

Arrangement 
Pendent 

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L): 1,104 gal (4179 L) ofheptane 

8. Storage Height, In. (m): 6 ft 8 in. (2.03 in) 

9. Sprinkler Actuation: 
No. of Operating Ceiling Sprinklers, 

Sprinkler No. & Operating Times 

2 Sprinklers 

#6 @ 1:57 
#10 @ 2:03 

10. Fire Controlled: No 

11. Significant Observations: 

Damage Assessment 

5 gal (18.9 L) - Plastic pour spout vented 
on 10-12 containers 
1 gal (3.79 L) - Several containers 
ruptured. 

No. of Operating In-rack Sprinklers, Operating Times & 
P lOW 

None 

Comments 

Test terminated at 4 min. 50 sec. Manual AFFF system on. 
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Fire Tests involving flamnmble and combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Rack Storage Arrangement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 mm) flue space and over-all width 
of 7-1/2 fi (2.5 m). Aisle width 7-1/2 ft (2.3 
m) 

Flammable liquid in center bay of double 
row rack. 

Corrugated cardboard target commodity in 
both target racks, opposite aisle and N. and 
S. bays of the double row rack. (1) 

2 gal (7.58 L) heptane spill ha longitudinal 
flue centered below four sprinklers. 

Horizontal Rack 
Member Height 

3 fi 61n. (1.07 m) 

Table 6 

TEST No. 3 

Shelving Material 

2 in. x 6 in. (50 
mm x 150 mm) 
wood slats spaced 
2 in. (50 mm) 
apart. 

Tiered Arrangement and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
5 gai (18.9 L) metal fighhead containers with plastic pull- 
up pour spouts stacked two high on a wood pallet totaling 
33 in. (.84 m). 

Twenty-four containers per pallet with 120 gal (45.4 L) on 
each pallet and 480 gal (1817 L) on four pallets. 

2 n d ~ e r  
Cartoned 1 gal (3.79 L ) metal F-style containers with metal 
spouts and caps stacked three high on a wood pallet 
totaling 58 in. (.965 m). 

Thirty-nine cartons containing 4 gal (15.1 L) each with 156 
gal (591 L) on each pallet and 624 gal (2362 L) on four 
pallets. 

Total: 1,104 gal (4179 L) ofheptane(2 ) 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details In-rack Sprinkler Type and No. of Levels 

Discharge Density 
0.50 gpm per sq ft (20.4 mm/min.) 

Orifice Size 
17/32 in. (13.5 mm) 

8.0 (115) 

Temoerature Rating 
286°iz (141°C) - 

Resaonse Tune Index 
400"(lt-sec) 1/2 (224(m-sec) 1/2) 

Snrinkler Snacing 
100 ft 2 (9.3 m 2) 

Arrangement 
Pendent 

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L): 1,104 gal (4179 L) ofheptane 

8. Storage Height, In. (m): 6 ft 8 in. (2.03 m) 

9. Sprinkler Actuation: 

10. Fire Controlled: No 

11. Significant Observations: 

No. of Operating Ceiling Sprinklers, 
Sprinkler No. & Operating Times 

4 Sprinklers 

#6 @ 4:24 
#10 @ 4:24 

#7 @ 5:15 
#11 @ 5:15 

Damage Assessment 

5 gal (18.9 L) -Plastic pour spout vented 
on 10-12 containers. 

155°F (68°C) standard response, large orifice 17/32 in. 
(13.5 re_in), RTI 400 (ft-sec) 1/2 (224(m-sec) 1/2) at 38 in. 
(.97 m) deflector to floor. 

Frame parallel to piping. One level of sprinklers. 

No. of Operating In-rack Sprinklers, Operating Times & 
Flow 

1 sprinkler at 1:01 at 30 gpm (114 Lpm) 

ColTRnen ts 

Floor fire out at 5 re.in. 5 gal (18.9 L) containers began to 
burn intensely at 5 mln. Test terminated at 5 rain. 40 see. 
Manual AFFF system on. 
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Fire Tests involving flammable and combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Rack Storage Arrarlgement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rackwith 
6-in. (152 mm) flue sF,ace and over-all width 
of 7-1/2 ft (2.3 m) .As lewid th  7-1/2 ft 
(2.3-m) 

Flammable liquid in center bay of double 
row rack. 

Corrugated cardboarci target commodity in 
both target racks, opposite aisle and N. and 
S. bays of the double row rack. (1) 

2 gal (7.58 L) heptane spill in longitudinal 
flue centered below four sprinklers. 

Horizontal Rack 
Member Height 

3 ft 6in.  (1.07 m) 

Table 6 

TEST No. 4 

Shelving Material 

2 in. x 6 in. (50 
mm x 150 mm) 
wood slats spaced 
2 in. (50 ram) 

. apart. 

Tiered Arrangement and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
5 gal (18.9 L) metal dghhead containers with plastic pull- 
up pour spouts stacked two high on a wood pallet totaling 
33 in. (.84 m). 

Twenty-four containers per pallet with 120 gal (45.4 L) on 
each pallet and 480 gal (1817 L) on four pallets. 

2ndTier 
Cartoned 1 gal (3.79 L ) metal F-style containers with metal 
spouts and caps stacked three high on awood pallet 
totaling 38 in. (.965 m). 

Thirty-nine cartons containing 4 gal (15.1 L) each with 156 
gal (591 L) on each pallet and 624 gal (2362 L) on four 
pallets. 

Total: 1,104 gal (4179 L) of heptane(2 ) 

Note 1: Corrugated c:lrdboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharee Density 
0.50 gpm persq l~t (20.4 ram/rain.) 

17/32 in. (13.5 ram) 

K-Factor 
8.0 (1.15) 

Temoerature Ratin ~r 
155°F (68°C) - 

Resoonse Time Index 
400" (ft-sec) 1/2 (224(m..sec)l/2) 

Sorinkler Soacin e 
100 ft 2 (9.3"m 2) - 

Arrangement 
Pendent 

6, Sprinkler System "P~'pe: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L): 1,104 gal (4179 L) of heptane 

8. Storage Height, In. (m): 6 ft 8 in. (2.03 m) 

9. Sprinkler Actuation: 
No. of Operating Ceiling Sprinklers, 

Sprinkler No. & Operating Times 

4 Sprinklers 

#6 @ 1:36 
#10 @ 1:46 

#7 @ 1:59 
#I 1 @ 2:02 

10. Fire Controlled: No 

11. Significant Observations: 

Damage Asses~men t 

5 gal (18.9 L) - Plastic pour spout vented 
on 6-8 containers. 

1 gal (3.79 L) - Several caps separated from 
containers. Limited damage to shrink 
wrap and cardboard on either end rack. 
Flue temperature greater than 1300°F 
between IRAS heads. 

In-rack Sprinkler Type and No. of Levels 

155°F (68°C) standard response, large orifice 17/32 in. 
(13.5 min), RTI 400 (ft-sec)1/2 (224(m_sec)l/2) at 38 in. 
(.97 m) deflector to floor. 

Frame parallel to piping. One level of sprinklers. 

No. of Operating In-rack Sprinklers, Operating Times & 
Flow 

1 at l :55at  30 gpm, (114 lpm) 

Comments 

No rupture of  any containers. Test terminated at 7 rain. 

Manual Water system on. AFFF added at 7 min. 50 sec. 
AFFF added to ceiling at 10 min. 12 sec., offat  11 min. 20 
sec. and on again at 12 min. Hand hose fines at 13 rain. 20 
s e C .  
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Fire Tests involving flammable and combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18ft (5.49m) 

3. Rack Storage Arrangement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack 
with 6-in. (152 mm) flue space and over-all 
width of 7-1/2 ft (2.3 m). Aisle width 7-1/2 
ft (2.3 m). 

Flammable liquid in center bay of double 
row rack. 

Table 6 

TEST No. 5 

Horizontal Rack 
Member Height 

3 ft 6 in. (1.07 m) 

Shelving Material 

2 in. x 6 in. (50 
m m x  150 ram) 
wood slats spaced 
2 in. (50 ram) 
aparL 

Co rrugated cardboard target commodity in 
both target racks, opposite aisle and N. and 
S. bays of the double row rack. (1) 

2 gal (7.58 L) heptane spill in longitudinal 
flue centered below four sprinklers. 

Tiered Arrangement and Flammable Liquid 
Fuel Load in Center Bay 

1st Tier on Floor 
5 gal (18.9 L) metal fighhead containers with 
plastic pull-up pour spouts stacked two high on 
a wood pallet totaling 33 in. (.84 m). 

Twenty-four containers per pallet with 120 gal 
(45.4 L) on each pallet and 480 gal (1817 L) on 
four pallets. 

Cartoned 1 gal (3.79 L ) metal F-style 
containers with metal spouts and caps stacked 
three high on a wood pallet totaling 38 in. (.965 
m). 

Thirty-nine cartons containing 4 gal (15.1 L) 
each with 156 gal (591 L) on each pallet and 
624 gal (2362 L) on four pallets. 

Total: 1,104gal (4179 L) ofheptane (2) 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharue Density 
0.50 gpm per sq ft (20.4 mm/min.)  

Orifice Size 
17/32 in. (13.5 ram) 

K-Factor 
8.0 (115) 
Tern oerature Ratine 
155°F ' (68°C) 

Response Time Index 
400(ft-sec) 1/2 224 (m-see) 1/2 

Sprinkler SDacin~ 
100 ft 2 (9.,3 m 2) v 

Arrangement 
Pendent 

6. Sprinkler System Type: Wet Pipe -Water only 

7. Fuel Quality, Gal. (L): 1,104gal (4179L) ofheptane 

8. Storage Height, In. (m): 6 ft 8 in. (2.03 m) 

9. Sprinkler Actuation: 
No. of Operating Ceiling Sprinklers, 

Sprinkler No & Operating Times 

In-rack Sprinkler Type and No. of Levels 

155°F (68°C) quick response, large orifice 
17/32 in. (13.5 min), RTI 50 (ft-sec) 1/2 
(28(m-see) 1/2 at 38 in. (.97 m) deflector to 

t ']oo r. 

Frame perpendicular to piping. One level of 
sprinklers. 

No. of Operating In-rack Sprinklers, Operating 
Times & Flow 
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Fire Tests involving f~ammable and combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Mixed Rack Storage and Display Arrangement:  

Horizontal Rack 
Rack Configtu ation and  Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 ram) longitudinal flue space and 
over-all width of 7-1/2 ft (2.3 m). Aisle 
width 7-1/2 ft (2.3 m) 

Flammable liquid in center bay west half of 
double row rack. 

Table 6 

Corrugated cardboard target commodity in 
both single row target racks, opposite aisle, 
the center  bay, east half and  N. & S. bays of 
the double row rack. (1) 

2 gal (7,58 L) heptane spill in longitudinal 
flue centered below four sprinklers. 

TEST No. 5 

Member Height Shelving Material 

7 in (.175 m), Open wire mesh 
36 in. (.91 m), 
54 in. (1.37 m), 

77 in. (1.96 m), and 
95 in. (2.4 m) 

Tiered Arrangement  and  Flammable Liquid Fuel Load in 
Ce0ter Bay 

1st Tier on Floor 
One  hundred  and ninety-two display cut 1 gal (3.79 L) 
metal F-style containers with metal nozzles and caps stacked 
two high on the shelf. Storage height  on the shelf was 20.5 
in. (.52 m). 

2nd Tier 
Ninety-six display cut 1 gal (3.79 L) metal F-style containers 
with metal spouts and  caps stacked one high on the shelf. 
Storage height on the shelf was 10.25 in. (.184 m). 

3rd Tie£ 
Three hundred  and  sixty display cut 1 qt (.95 L) metal F- 
style containers with metal spouts and caps stacked two 
high on the shelf. Storage height on the shelf was 15 in. 
(.38 m). 

4th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and caps stacked one high on the shelf. Storage 
height on the shelf was 11 in. (.28 m). Twenty-four cartons 
with four containers per carton. 

5th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and caps stacked four high on a wood pallet totaling 
49 in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L) 
each with 208 gal (787 L) on each pallet and  416 gal (1574 
L) on two pallets. 

Total: 890 gal (3369 L) of heptane 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.60 gpm per sq ft (24.5 mm/min. )  

O ~ c e  Size 
.64 in. (16.26 mm) 

/g-Factor 
11.1 (160) 

Temnerature  Ratine 
285°F (141°C) - 

Resoonse Time Index 
260" (ft-sec) 1 /2  (146 (m--see) 1/2) 

Sorinkler Snacin~ 
100 ft 2 (9.3 m 2) - 

Arrangement  
Pendent  

6. Sprinkler System "Type: Wet Pipe -Water  only 

7. Fuel Quality. Gal. (L): 890 gal (3369 L) o fhep tane  

8. Storage Height, In. (m): 12 ft 8 in. (3.66 m) 

9. Sprinkler Actuadc,n: 
No. of Operat ing Ceiling Sprinklers, 

Sprinkler No. & Operat ing Times 

3 Sprinklers 

#6 @ 0:52 
#10 @ 1:08 
#11 @ 1:12 

In-rack Sprinkler Typ~ and No. of Levels 

None. 

No. of Operat ing In-rack Sprinklers, Operat ing Times & 
Flow 

None 
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Fire Tests involving flammable and  combustible liquids: 

1. Test Location: Llnderwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Mixed Rack Storage and  Display Arrangement:  

Rack Configuration and  Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 mm) flue space and  overall width 
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 
m) 

Flammable liquid in center bay west half of 
double row rack. 

T a b l e  6 

Corrugated cardboard ta.rget commodity in 
both single row target racks, opposite aisle, 
the center bay, east half  and  N.& S. bays of 
the double row rack. (t) 

2 gal (7.58 L) heptane spill in longitudinal 
flue centered below four sprinklers. 

TEST No. 7 

Horizontal Rack 
Member Height Shelving Material 

7 in (.175 m),  Open wire mesh 
36 in. (.91 m), 

54 in. (1.37 m),  
79 in. (2.0 m), and  97 

in. (2.46 m) 

Tiered Arrangement  and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
One  hundred  and  ninety-two display cut 1 gal (3.79 L) 
metal F-style containers with metal spouts and  caps stacked 
two high on the shelf. Storage height  on the shelf was 20.5 
in. (.52 m) 

2nd Tier  . 
Ninety-six display cut 1 gal (3.79 L) metal F-style containers 
with metal spouts and  caps stacked one high on the shelf. 
Storage height on the shelf was 10.25 in. (.184 m). 

3rd Tier 
Three hundred  and  sixty display cut 1 qt (.95 L) metal F- 
style containers with metal spouts and caps stacked two 
high on the shelf. Storage height on the shelf was 15 in. 
(.38 m) 

4th ~ e r  
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and  caps stacked one high on the shelf. Storage 
height on the shelf was 11 in. (.28 m). Twenty-four cartons 
with four containers per carton. 

5th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and caps stacked four high on a wood pallet totaling 
49 in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L) 
each with 208 gal (787 L) on each pallet and  416 gal (1574 
L) on two pallets. 

Total: 890 gal (3369 L) of heptane 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 

Ceiling Sprinkler System Details 

Discharge Density 
0.60 gpm per sq ft (24.5 mm/min . )  

.64 in. (16.26 mm) 

11.1 (160) 

Temoerature Ratinu 
286o1~ (141°C) v 

Resoonse Time Index 
260" (ft-sec) 1 /2  146(m-sec) 1/2 
Sprinkler Soacinu 
100 ft 2 (9.3m 2) - 

A r r a n g e m e n t  
Pende~nt 

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L) : 890 gal (3369 L) of heptane 

8. Storage Height, In. (m): 12 ft (3.66 m) 

9. Sprinkler Actuation: 

10. Fire Controlled: Yes 

11. Significan t Observations: 

No. of Operat ing Ceiling Sprinklers, 
Sprinkler No. & Operat ing Times 

2 Sprinklers 

#11 @ 1:15 
#10 @ 1:33 

Damage Assessment 

In-rack Sprinkler Type and  No. of Levels 

155°F (fiB°C) quick response, large orifice 17/32 in. (13.5 
rain), RTI 50 fit-see) 1/X (28(m-see) 1/2) at 73 in. (1.85 m) 
deflector to floor. 

Frame perpendicular  to piping. One  level of sprinklers. 

No. of Operatin g In-rack Sprinklers, Operat ing Times & 
Flow 

2 at 1:03 and 1:08 at 30 gpm (114 1pm) 

Conlments  
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Fire Tests involving flammable and  combustible liquids: 

1. Test Location: Underar i ters  Laboratories Inc., Northbrook,  IL 

T a b l e  6 

TEST No. 8 

2. Ceiling Height: 18 ft (5.49 m) 

3. Mixed Rack Storage and Display Arrangement:  

Horizontal Rack 
Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 mm) flue space and overall width 
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 
m) 

Flammable liquid in center bay west half of 
double row rack. 

Member Height Shelving Material 

7 in  (.175 m), Open wire mesh 
36 in. (.91 m), 

54 in. (1.37 m), 
79 in. (2.0 m), and  

97 in. (2.46 m) 

Corrugated cardboard target commodity in 
both single row target racks, opposite aisle, 
the center  bay, east half and  N. & S. bays of 
the double row rack. (1) 

2 gal (7.58 L) heptane in aisle adjacent to 
rack centered below two sprinklers. 

Note 1: Corrugated c ~ d b o a r d  target commodity consists of empty tri-wall cardboard boxes 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) beptane spill in longitudinal flue centered below two sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.60 gpm per sq ft (24.5 mm/min . )  

.64 in. (16.26 ram) 

K:F_a.c.mL 
11.1 (160) 

T¢~pera tu re  Rating 
286°F (141°C) 

l~,¢~.oonse Time Index 
260 (ftosec) 1/2146(m-sec) 1 /2  

Snrinlder Snacin¢ 
100 ft 2 (9.3 m 2) - 

Arrangement  v 
Pendent  

6. Sprinkler System Type: Wet Pipe -Water  only 

7. Fuel Quality, Gal. (L): 890 gal (3369 L) of heptane 

8. Storage Height, In  (m): 12 ft (3.66 m) 

9. Sprinkler Actuation: 

No. of Operat ing Ceiling Sprinklers, 
Sprinkler No. & Operat ing Times 

1 Sprinkler 

#7 @ 1:12 

I0. Fire Controlled: Yes 

11. Significant Observations: 

Damage Assessment 

No rupture of any containers. 

Tiered Arrangement  and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
One hundred  and  ninety-two display cut 1 gal (3.79 L) 
metal F-style containers with metal spouts and  caps stacked 
two high on the shelf. Storage height on the shelf was 20.5 
in.(.b2 m). 

2nd Tier 
Ninety-six display cut 1 gal (3.79 L) metal F-style containers 
with metal spouts and  caps stacked one high on the shelf. 
Storage height  on the shelf was 10.25 in. (.184 m). 

3rd Tier 
Three hundred  and  sixty display cut 1 qt (.95 L) metal F- 
style containers with metal spouts and caps stacked two 
high on the shelf. Storage height  on the shelf was 15 in. 
(.38 m). 

4th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spounts and caps stacked one high on the shelf. Storage 
height on the shelf was 11 in. (.28 m). Twenty-four cartons 
with four containers per carton. 

5th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 

OUts and  caps stacked four high on a wood pallet totalling 
in. (1.24 m). Fifty-two cartons containing 4 gal ( 15.1 L) 

each with 208 gal (787 L) on each pallet and  416 gal (1574 
L) on two pallets. 

Total: 890 gal (3369 L) of heptane. 

containing a metal cross divider. 

In-rack Sprinkler Type and No. of Levels 

None 

No. of Operat ing In-rack S Aorinklers, Operat ing Times & 
PlOW 

None 

Comments 

Fire was suppressed by 7 min. 12 sec. 
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Fire Tests involving flammable and  combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 27 ft (8.23 m) 

3. Mixed Rack Storage and  Display Arrangement:  

Horizontal Rack 
Rack Configuration and  Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 mm) flue space and  overall width 
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 
m) 

Flammable liquid in center bay west half of 
double row rack. 

Member Height  

7 in  (,175 m),  
36 in. (,91 m),  
54 in. (1,37 m), 

79 in. (2.0 m), and 
97 in. (2.46 m) 

Table 6 

TEST No. 9 

Shelving Material 

Open wire mesh 

Corrugated cardboard target commodity in 
both sin" gle row target racks, opposite aisle, 
the center bay, east half  and N. & S. bays of 
the double row rack. (1) 

2 gal (7.58 L) heptmm in aisle adjacent to 
rack centered below four sprinklers. 

Tiered Arrangement  and  Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
One  hundred  and ninety-two display cut 1 ga] (3.79 L) metal F- 
style containers with metal spouts and caps stacked two high on 
the shelf. Storage height on the shelf was 20.5 in.(.52 m). 

Ninety-six display cut 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked one high on the shelf. 
Storage height  on the shelf was 10.25 in. (.184 m). 

3rd Tier 
Three hundred  and  sixty display cut 1 qt (.95 L) metal F-style 
containers with metal spouts and  caps stacked two high on the 
shelf. Storage height on the sheffwas 15 in. (.38 m). 

4th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and caps stacked one high on the shelf. Storage height 
on the shelf was 11 in. (.28 m). Twenty-four cartons with four 
containers per carton. 

5th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and caps stacked four high on a wood pallet totalling 49 
in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L) each 
with 208 gal (787 L) on each pallet and  416 gal (1574 L) on two 
pallets. 

Total: 890 gal (3369 L) of heptane. 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

.5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.60 gpm per sq ft (24.5 mm/min . )  

.64 in. (16.26 mm) 

K-Factor 
11.1 (160) 

Temperature  Ratin~ 
285°i v (141°C) - 

Resoonse Time Index 
260"(ft-sec) 1 /2  14fi(m-see) 1/2 

Snrinkler Soacing 
1O0 ft 2 (9.:~m 2) - 

Arrangement  
Pendent  

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L): 890 gal (3369 L) o fhep tane  

8. Storage Height, In. (m): 12 ft (3.66 m) 

9. Sprinkler Actuation: 
No. of Operat ing Ceiling Sprinklers, 

Sprinkler No. & Operat ing Times 

2 Sprinklers 

#7 @ 2:42 
#11 @ 19:06 

10. Fire Controlled: Inconclusive 

11. Significant Observations: 

Damage Assessment 

In-rack Sprinkler Type and  No. of Levels 

155°F (68°C) quick response, larRe orifice 17/32 in. ( 13,5 
mm), RT150 ('ft--sec) 1/'2 (2.8(m_s-ec)l/2 at 73 in, (1.85 m) 
deflector to floor. Frame perpendicular  to piping. One  level of 
sprinklers. 

No. of Operat ing In-rack Sprinklers, Operat ing Times & Flow 

2 at 36 sec. 

Comments 
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Fire Tests involving flaramable and  combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 27 ft (8.23 m) 

3. Mixed Rack Storage and  Display Arrangement: 

Horizontal Rack 
Rack Configuration and  Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 mm) flue space and overall width 
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 
m) 

Flammable liquid in center  bay west half of 
double row rack. 

Member Height  

7 in (.175 m), 
36 in. (.91 ta),  
.64 in. (1.37 m),  

79 in. (2.0 m), and 
144 in. (3.66 m) 

T a b l e  6 

TEST No. 1O 

Shelving Material 

Open  wire mesh 

Corrugated cardboard larget commodity in 
both single row target racks, opposite aisle, 
the cenlateer bay, east half and  N. & S. bays of 
the double row rack. (1) 

2 gal (7.58 L) heptane .~pill in longitudinal 
flue centered below four sprinklers 

Tiered Arrangement  and Flammable Liquid Fuel Load in 
Center Bay 

1St Tier on Floor 
One  hundred  and ninety-two display cut 1 gal (3.79 L) metal F- 
style containers with metal spouts and  caps stacked two high on 
the shelf. Storage height on the shelf was 20.5 in...62 m). 

2nd Tier 
Ninety-six display cut 1 gal (3.79 L) metal F-style containers 
with metal spouts and  caps stacked one high on the shelf. 
Storage height on the shelf was 10.25 in. (.184 m). 

3_rd Tier 
Three hundred  and sixty display cut 1 qt (.95 L) metal F-style 
containers with metal spouts and caps stacked two high on the 
shelf. Storage height on the shelf was 15 in. (.38 m). 

4th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts nozzles and caps stacked one high on the shelf. Storage 
height on the shelf was 11 in. (.28 m). Twenty-four cartons with 
four containers per  carton. 

5th Y~er 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and caps stacked three high on a wood pallet totalling 38 
in. (.97 m). Thirty-nine cartons containing 4 gal (15.1 L) each 
with 156 gal (590 L) on each pallet and  312 gal (1181 L) on two 
pallets. 

6tm..JL~ 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
spouts and  caps stacked four high on a wood pallet totNling49 
in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L) each 
with 208 gal (787 L) on each pallet and  416 gal (1574 L) on two 
pallets. 

Total: 1,202 gal (4550 L) of heptane. 

Note 1: Corrugated ca ldboard  target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.60 gpm per sq ft (24.5 mm/min . )  

.64 in. (16.26 mm) 

K-Factor 
11.1 (160) 

Temperature  Rating 
286°F (141°C) 

Response Time Index 
260"(ft-sec) 1/2 146(m-sec) 1/2 

Snrinkler Snacing 
100 ft 2 (9.3" m 2) - 

Arranffement v 
Pendent  

6. Sprinkler System Tyre: Wet Pipe - Water only 

7. Fuel Quality, Gal. (L; : 1.202 gal (4550 L) of hepmne. 

8. Storage Height, In. (m): 16ft (4.88m) 

9. Sprinkler Actuation: 
No. of Operat ing Ceiling Sprinklers, 

Sprinkler No. & Operat ing Times 

None 

In-rack Sprinkler Type and No. of Levels 

155°F (68°C) quick response, large orifice 17/32 in. (13.5 
ram), RT150 (ft-sec) 1/'2 (2.8 (m-see) 1 /2  at 73 in. (1.85 m) ,and 
138 in. (3.51 m) deflector to floor. Frame perpendicular  to 
piping. Two levels of sprinklers. 

No. of Operat ing In-rack Sprinklers, Operat ing Times & Flow 

3 
1 top level at 13 sec. 
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Fire Tests involving flammable and combustible liquids: 

I. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 27 ft (8.23 m) 

3. Mixed Rack Storage and Display Arrangement: 

Horizontal Rack 
Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 mm) flue space and overall width 
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 
m) 

Flammable liquid in cen ter bay west half of 
double row rack. 

Member Height  

7 in (.175 m), 
36 in. (.91 m),  
54 in. (1.37 m), 

79 in. (2.0 m), and 
95 in. (2.4 m) 

144 in, (3.66 m) and 
188 in. (4.78 m) 

Corrugated cardboard target commodity in 
both single row target racks, opposite aisle, 
the center bay, east half and N. & S. bays of 
the double row rack. (1) 

2 gal (7.58 L) heptane spill in longitudinal 
flue centered below four sprinklers 

Table 6 

T E , ~  No. t l  

Shelving Material 

Open wire mesh 
on top shelf. 2 in. 
x 6 in. (50 mm x 
150 mm) wood 
spaced 2 in. (50 
ram) apart  on 
lower shelves, 

Tiered Arrangement  and Flammable Liquid Fuel Load in 
Center Bay 

One hundred  and ninety-two display cut 1 gal (3.79 L) metal F- 
style containers with metal spouts and caps stacked two high on 
the shelf. Storage height on the shelf was 20.5 in,(.52 m). 

2 n d T i e r  
Ninety-six display cut 1 gal (3.79 L) metal F-style containers 
with metal spouts and caps stacked one high on the shelf. 
Storage height on the shelf was 10.25 in. (.184 m). 

3rd Tier 
Three hundred and sixty display cut 1 qt (.95 L) metal F-style 
containers with metal spouts and caps stacked two high on the 
shelf. Storage height on the shelf was 15 in. (.38 m). 

4th Tier 
Cartoned of 1 gal (3.79 L) metal F-style containers with metal 
nozzles and caps stocked one high on the shelf. Storage height 
on the shelf was 11 in. (.28 m). Twenty-four cartons with four 
containers per carton. 

5th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
nozzles and caps stacked three high on a woodpallet  totalling 
38 in. (.97 m). Thirty-nine cartons containing 4ga /  (15.1 L) 
each with 156 gal (590 L) on each pallet and 312 gal (1181 L) 
on two pallets. 

6th Tier 
Cartoned 1 gal (3.79 L) metal F-style containers with metal 
nozzles and caps stacked four high on a wood pallet totalling38 
in. (.97 m). Thirty-nine cartons containing 4 gad (15.1L) each 
with 156 gal (590 L) on each pallet and 312 gal (1181 L) on two 
pallets. 

7~Tier 
Corrugated cardboard commodity consisting of an  empty 
double tri-wall box containing a metal cross divider on a wood 
pallet totalling 47 in. (1.2 m). 

Total: 1,098 gal (3816 L) ofheptane .  

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2"- All pallet loadswere stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.60 gpm per sq ft (24.5 mm/min . )  

Orifice Size 
.64 in. (16.26 mm) 

K-Factor 
11.1 (160) 

T~:qa perature Rating 
286°F (141°C) 

Rest~onse Time Index 
260"(ft-sec) 1/2 146(m-sec) 1/2 

Snrinkler Soacing 
100 ft 2 (9.3 m 2) - 

Arra/lffement 
Pendent  

6. Sprinkler System Type: Wet Pipe -Water  only 

7. Fuel Qua/ity, Gal. (L): 1.098 gal (3816 L) of  heptane. 

8. Storage Height, In. (m): 19ft  (7.5 m) 

In-rack Sprinkler Type and No. of Levels 

155°F (68°C) quick response, large orifice 17/32 in. (13.5 
mm), RTI 50 (ft-sec) 1 /2  (2.8(m-see)1/2 at 73 in. (1.85 m) and 
138 in. (3.51 m) deflector to floor. Frame perpendicular  to 
piping. Two levels of sprinklers. 

88 



N F P A  30 - -  A 9 6  R O P  

Fire Tests involving fl~a-nmable and combustible liquids: 

1. Test Location: UnderWriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 27 ft (8.23 m) 

3. Mixed Rack Storage and Display Arrangement: 

Horizontal Rack 
Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 ram) flue space and overall width 
of 7-1/2 ft (2.3 m). Aisle width 7-1/9 ft (2.3 
m) 

Member Height 

7 in (.175 m), 
36 in. (.91 m), 
54 in, (1.37 m), 
79 in, (2.0 m) 

95 in. (2.4 m), and 
144 in. (3.66 m). 

Flammable liquid in center bay west half of 
double row rack. 

Corrugated cardboard target commodity in 
both single row target racks, opposite aisle, 
the center bay, east hatf and N. & S. bays of 
the double row rack. (1) 

2 gal (7,58 L) heptane spill in longitudinal 
flue centered below four sprinklers 

Table 8 

TEST No. 12 

Shelving Material 

Open wire mesh 
on top shelf. 2 in. 
x 6 in. (50 mm x 
150 mm) wood 
spaced 2 in. (50 
m m) apart on 
lower shelves. 

Tiered Arrangement and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
One hundred and ninety-two display cut 1 gal (3.79 L) metal F- 
style containers with metal spouts and caps stacked two high on 
the shelf. Storage height on the shetfwas 20.5 in,(.52 m), 

Ninety-six display cut 1 g'M (3.79 L) metal F-style containers 
with metal spouts and caps stocked one high on the shelf. 
Storage height on the shelf was 10.25 in. (.184 m). 

3rd Tier 
Three hundred and sixty display cut 1 qt (.95 L) metal F-style 
containers with metal spouts and caps stacked two high on the 
shelf. Storage height on the shelf was 15 in. (.38 m). 

4 ~  Tier 
Cartoned 1 gal (3,79 L) metal F-style containers with metal 
spouts and caps stacked one high on the shelf. Storage height 
on the shelf was 11 in. (.28 m). Twenty-four cartons with four 
containers per carton. 

Cartoned 1 gai (3,79 L) metal F-style containers with metal 
spouts and caps stacked three high on a wood pallet totalling 38 
in. (.97 m). Thirty-nine cartons containing 4 gal (15.1 L) each 
with 156 gal (590 L) on each pallet and 3!2 gai (1181 L) on two 
pallets. 

6m Tier 
Cartoned 1 gad (3.79 L) metal F-style containers with metal 
spouts and caps stacked four high on a wood pallet totaUing49 
in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L) each 
with 208 gal (787 L) on each pallet and 416 gal (1574 L) on two 
pallets. 

Total: 1,202 gal (4550 L) ofheptane. 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.60 gpm per sq t't (24.5 mm/min.) 

.64 in. (16.25 ram) 

K-Factor 
11.1 (160) 

Temaerature Ratin~ 
286°F (141°C) 

Resnonse Time Index 
260 (ftmec) 1/2 140(m--see) 1/2 

Sprinkler St~tcintr 
1()0 ft 2 (9.3"m 2) - 

Arrantrement v 
Pendent 

6. Sprinkler System Type: Wet Pipe -Water only 

7. Fuel Quality, Gal. (I_,): 1.202 gal (4550L) of heptane. 

8. Storage Height, In. (m): 16 ft (4.88m) 

9. Sprinkler Actuation: 

No. of Operating Ceiling Sprinklers, 
Sprinkler No. & Operating Times 

In-rack Sprinkler Type a n d  No. of Levels 

155°F (68°C) quick response, large orifice 17/32 in. (13.5 
ram), RTI 50 (ft-sec) 1/"2 (Z8(m-sec) 1/2 at 73 in. (1.85 m) and 
138 in. (3.51 m) deflector to floor. Frame perpendicular to 
piping. One level of sprinklers. 

No. of Operating In-rack Sprinklers, Operating Times & Flow 
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Fire Tests involving flammable and combustible liquids: 

1, Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 27 ft (8.23 m) 

3. Mixed Rack Storage and DisplayArrmagement: 

Horizontal Rack 
Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) long double row rack with 
6-in. (150 mm) flue space and overall width 
of  7-1/2 ft (2.8 m). Aisle width 7-1/2 ft (2.3 
m) 

Combustible liquid in center bay, west half of 
double row rack. 

Member  Height 

7 in (.175 m), 
36 in. (.91 m),  
56 in. (1.39 m), 

83 in. (2.1 m), and 
i01 in. (2.57 m) 

Corrugated cardboard target commodity in 
both smgle row target racks, opposite aisle, 
the center  bay, east half and N.& S. bays of  
the double row rack. (1) 

2 gal (7.58 L) heptane spill in longitudinal 
flue centered below four sprinklers 

Table  6 

TEST No. 13 

Shelving Material 

2 in. x 6 in. (50 
m m  x 150 mm)  
wood spaced 2 in. 
(50 ram) apart. 

Tiered Arrangement  and Flammable Liquid Fuel Load in 
Center Bay 

1 st Tier  on Floor 
One hundred  sixty-eight display cut 1 gal (3.79 L) metal 
friction lid containers stacked two high on the shelf. Storage 
height on the shelf was 15 in. (.38 m). 

2nd Tier 
Eighty-four display cut 1 gal (3.79 L) metal friction lid 
containers stacked one high on the shelf. Storage height on 
the shelf was 7.5 in. (.191 m). 

3rd Tier 
One hundred slxty-eight display cut 1 gal (3.79 L) metal 
friction lid containers stacked two high on the shelf. Storage 
helght on the shelf was 15 in. (.38 m). 

4th Tier 
Cartoned 1 ga] (3.79 L) metal F-style containers with metal 
spouts and caps stacked one high on the shelf was 7.75 in. (.197 
m).Eighteen cartons with four containers per  carton. 

5th Tier  
Cartoned 1 gal (3.79 L) metal friction lid containers stacked 
four high on a wood pallet totalling 36 in. (.91 m). 

Total: 780 gal (2953 L) of  mineral spirits. 

Note 1: Corrugated cardboard target commodity consists of  empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: All pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers. 
Ceiling Sprinkler System Details In-rack Sprinkler Type and No. of  Levels 

Discharge Density 
0.60 gpm per sq ft (24.5 m m / m i n . )  

Orifice Size 
.64 in. (16.26 ram) 

K-Fac to r 
11.1 (160) 

Tempera ture  Radng 
286°F (141°C) 

Response Time Index 
260 (ft-sec) 1 /2  (146(m-sec) 1/2) 

Sprinkler Spacing 
100 ft 2 (9.3 m 2) 

arran~'ement  
Pendent  

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quality, GM. (L): 780 gad (5950 L) of mineral spirits. 

8. Storage Height, In. (m): 11 ft 8 in. (3.56 m) 

9. Sprinkler Ac tuafion: 
No. of  Operating Ceiling Sprinklers, 

Sprinkler No. & Operating Times 

2 Sprinklers 

#6 ~ 1:21 
#7 @ 3:36 

10. Fire Controlled: No 

11. Significant Observations: 
Damage Assessment 

1 gal (3.79 L) - Forty to fifty friction lld 
containers were opened resulting in a fire 
that completely engulfed tire test 
commodl ty in  the array. Numerous 
containers spilled on the floor. Containers 
began opemng  at approximately 42 secs. 
Horizontal steel rack supports deflected 
outward due to heat resulting in wood slats 
and test commodity dropping onto storage 
below. 

None 

No. of Operating In-rack Sprinklers, Operating Times & Flow 

None 

Comments 

Test ternfinated 5 min. and extinguished by manual foam water 
deluge system by 5 mln. 20 sec. Used containers intended for 
viscous materials. 
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Fire Tests involving flammable and combustible liquids: 

1. Test Location: Ur,derwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 27 ft (8.23 m) 

3. Mixed Rack Stor~,~e and Display Arrangement: 

Rack Configuration and Ignitor 

24 ft 9 in. (7.5 m) lorg  double row rack with 
6-in. (150 ram) flue s a c e  and o'~erall width 
of 7-1/2 ft (2.3 m). Ais e width 7-1/2 ft (2.3 
m) 

Combustible liquid irt center bay of double 
row rack. 

Horizontal Rack 
Member Height  

7 in (.175 m), 
36 in. (.91 m),  
55 in. (1.39 m), 

83 in. (2.1 m), and 
101 in. (2.57 m) 

Corrugated cardboard target commodity in 
both single row target racks, opposite aisle, 
the center bay, east half and N. & S. bays of 
the double row rack. (1) 

2 gal (7.58 L) heptmae spill in longitudinal 
flue centered below four sprinklers 

Table 6 

TEST No. 14 

Shelving Material 

Open wire mesh. 

Tiered Arrangement  and Flammable Liquid Fuel Load in 
Center Bay 

1st Tier on Floor 
Three  hundred  thirty-six display cut 1 gal (3.79 L) metal 
friction lid containers stacked two high on the shelves. 
Storage height on the shelves was i5 in. (.38 m). 

ra2NXk~ 
One hundred sixty-eight display cut 1 gal (3.79 Ll metal 
friction lid containers stacked two high on the shelf. 
Storage height on the shelf was 7.5 in. (.191 m). 

3rd Tier 
Three hundred thirty-six display cut 1 gal (3.79 L) metal 
friction lid containers stacked two high on the shelves. 
Storage height on the shelves was 15in. (.38 m). 

4th ~ e r  
Cartoned 1 gal (3.79 L) metal friction lid containers one 
high on the shelves was 7.75 in. (.197 m). Thirty-six cartons 
with four containers per carton. 

5th Tier 
Cartoned 1 gal (3.79 L) metal friction lid containers 
stacked four high on a wood pallet totalling 36 in. (.9 l m ) .  
Thirty-six cartons containing 4 gal (15.1 L) each with 144 
gal (545 L) on each pallet and ~76 gal (2180 L) on four 
pallets, 

Total: 1,560 gal (5905 L) of mineral spirits. 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 
Note 2: MI pallet loads were stretch-wrapped 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers. 

5. Sprinklers: 
Ceiling Sprinkler System Details 

Discharge Density 
0.60 g-pm persq ft (24.5 mm/min. )  

.64 in. (16.26 mm) 

K-Factor 
11.1 (160) 

Temperature Rating 
286°F (141°C) 

Resoonse Time Index 
260"(ft-sec) 1 /2  146(m-sec) 1/2 

Sprinkler Spacing 
100 ft 2 (9.3 m 2) 

Arrangement  
Pendent  

6. Sprinkler System "fype: Wet P ipe-Water  only 

7. Fuel Quality, Gal. (L): 1,560 gal (5950 L) of mineral spirits. 

8. Storage Height, Inl (m): 11 ft 8 in. (3.56 m) 

9. Sprinkler Actuatio n: 
No. of Operat ingCeil ing Sprinklers, 

Sprinkler No. & Operat ing Times 

7 Sprinklers 

#6 @ 1:42 
#14 @ 3:06 
#7 @ 3:09 

#15 @ 3:09 
#11 @ 3:15 
#9 @ 3:18 

#10 @ 3:21 

10. Fire Controlled: No 

11, Significant Obser'mtions: 

In-rack Sprinkler Type and No. of Levels 

None 

No. of Operat ing In-rack Sl~rinklers, Operating Times & 
P l O W  

None 

Damage Assessment Comments 

91 



N F P A  30 ~ A 9 6  R O P  

Fire Tests involving flammable liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Display Arrangement: 

Rack Configuration and Ignitor 

7 ft (2.1 m) wide metal sheffunit with 
enclosed top, back and sides. Vertical metal 
divider 3 ft (.91 m) in from one side. Shelf 
mounted on open wire mesh 7 in. (.18 m) 
above floor. 

2 gal (7.58 L) heptane spill in aisle adjacent 
to front of shelf. 

SheffHeight 

11.5 in. (.29 m), 
35 in. (.89 m), 

51.25 in. (1.3 m), 
68 in. (1.73 m), and 
80.25 in. (2.04 m) 

Table 6 

DISPLAY TEST 4 

Shelving Material 

Solid metal. 

Shelf Storage Arrangement and 
Total Flammable Liquid Fuel Load 

1st Tier on Floor 
Fourteen display cut 5 gal (18.9 L) metal tighthead 
containers with plastic pull-up pour spout. 

~rd Tier 
Forty-eight display cut 1 gal (3.79 L) metal F-style 
containers with metal spouts and caps. 

3rd Tier 
Forty-eight display cut 1 gal (3.79 L) metal F-style 
containers with metal spouts and caps. 

4th Tier 
Sixty-eight display cut 1 quart (.95 L) metal containers. 

5th Tier 
Sixty-eight display cut 1 quart (.95 L) metal containers. 

Total: 200 gal (758 L) ofbeptane 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 

4. Ignition: 2 gal. (7.58 L) heptane spill in aisle adjacent to front of shelf. 

5. Sprinklers: Ceiling Sprinkler System Details 

D~charge Densitv 
0.30 gpm per sq. "ft (12.2 mm/min) 

Orifice Size 
17/$2 in. (13.5 mm) 

K-Factor 
8.0 (115) 

Temoerature Ratin~ 
286°i~ (141°C) - 

Resoonse "lime Index 
400"(ft-sec) 1/2 224 (m-sec) 1/2 

Sprinkler Soacing 
100 ft 2 (9.3 m 2) - 

Arrangement 
v 

Pendent 

6. Sprinkler System Type: Wet Pipe - Water only 

7. Fuel Quaff W, Gal. (L): 200 gal (758 L) ofheptane. 

8. Storage Height, In. (m): 88 in. (2.23 m) 

9. Sprinkler Actuation: 
No. of Operating Ceiling Sprinklers, 

Sprinkler No. & Operating Times 

12 
All but #'s 1, 5, 9and 13 

Between 2 min. 47 sec., and 3 min. 5 sec. 
10. Fire Controlled: No 

11. Significant Observations: 

In-rack Sprinkler Type and No. of Levels 

None. 

No. of Operating In-rack Sprinklers, Operating Times & 
P l O W  

None 

Damage Assessment Comments 

Polyethylene pour spouts vented on all 5 
gal (18.9 L) containers. Rupture of several 
quart containers caused top sheff to move 
out of phce. 29 quart containerson floor. 

Several 1 quart (.97 L) metal F-style containers of heptane 
ruptured a few seconds after the first ceifing sprinkler 
operated. This caused a total of 12 ceiling sprinklers, all 
but numbers 1, 5, 9 and 13, to operate over an 18 sec. 
period. 
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Fire Tests involving Combustible liquids: 

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL 

2. Ceiling Height: 18 ft (5.49 m) 

3. Display Arrangement: 

Rack Configural~ on and Ignitor 

Double row with 6-inch (150 mm) flue space 
and overall width of 7-1/2 ft (2.3 m). 
Corrugated cardboard larget commodity on 
back side. (1) 

2 gal (7.58 L) heptane spill in longitudinal 
flue. 

Table 6 

DISPLAY TEST 5 

Shelf Height Shelving Material 

7 in. (.175 m), and 2 in. x 6 in. (50 
42 in. (1.01 m), mm x 150 mm) 

wood slats spaced 
2 in. (50 mm) 
apart  

Shelf Storage Arrangement and 
Total Flammable Liquid Fuel Load 

1st Tier on Floor 
Two hundred and sixteen display cut 1 gal (3.79 
L) plastic containers stacked two high on the 
shelf. Storage height on the sheffwas 2.5 in. (.64 
m). 

2rd Tier 
Two hundred and sixteen display cut 1 gal (3.79 
L) plastic containers 25 in. (.64 m). 

Total: 432 gal (1635 L) of mineral spirits. 

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider. 

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue. 

5. Sprinklers: 
- Ceiling Sprinkler System Details 

Orifice Size 
17/32 in. (13.5 mm) 

K-Factor 
8.0 (115) 

Temper'4ture Rating 
155°F (68°C) 

Resnonse Time Index 
400"(ft-sec) 1/2 228 (m-sec) 1/2 

Sorinkler Soacin~ 
100 ft 2 (9.3 m 2) 

Arrangement 
Pendent 

6. Sprinkler System Tylz,e: Wet Pipe -Water only 

7. Fuel Quality, Gal. (L): 432 gal (1635 L) of mineral spirits. 

8. Storage Height, In. (m): 67 in. (1.7 m) 

9. Sprinkler Actuation: 

10. Fire Controlled: No 

11. Significant Observw.ions: 

No. of Operating Ceiling Sprinklers, 
Sprinkler No. & Operating Times 

15 Sprinklers 
Between 60 sec. and 72 sec. 

Damage Assessment 

Approximately 100 containers partially 
melted and /or  leaked. 

In-rack Sprinkler Type and No. of Levels 

Orifice Size 
17/32 in. (13.5 mm) 

K-Factor 
8.0 (115) 

Temnerature Ratine 
155° ~ (68°c) v 

Response Time Index 
50 (ft-sec)1/2 28 (m-see)1/2 

Sprinkler St)acing 
8 ft 3 in. (2752 m) at 38 in. (.97 m) deflector to 
floor 

Arrangement 
Pendent 

No. of Operating In-rack Sprinklers, Operating 
Times & Flow 

2 at 27 sec. at 30 gpm 

( l l41pm) 

Comments 

Test terminated at 80 sec. AFFF added. 
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(Log #80) 
Committee:  FLC-OPS 

30- 133- (5-3 (New)): Accept 
SUBMITTER: RicbardJ.  Hild, Verlan Fire Insurance  Company  
RECOMMENDATION: Add a new scope s ta tement ,  5-3.1, and  
move paragraphs  54.1.1 t h rough  5-4.2 into this section as shown: 

Chapter  5 Opera t ions  
5-3 Facility Design. 
5-3.1 Scope. This  section shall apply to onerat ions where the  

bandl in~ and  use of liouids is a nrincinal  activity. This  section does 
not  appi"y tO onerat lons where ~ e  har~dlin~ and  use of  liuuids is 
incidental to the  principal activity. (See Se~ction 5-5, Incictental 
t)neratlens.~ 

~-3.2 (5-3.i) Location. 
5-3.2.1 (5-3.1.1) The  m i n i m u m  distance of a processing vessel to 

adjoining proper ty  or to the  neares t  impor tan t  bu i ld ing  on the  same 
property shall be based on tile stability of  the  liquid and  vessel 
capacity and  shall be in accordance with Table 5-3.2.1, except  as 
modif ied in 5-3.2.2. 

5-3.2.2 (5-3.1.2) Wlaere process vessels are located in a bui lding 
and  the  exterior wall facing the exposure (line of adjoining property 
that  can be built  upon  or neares t  impor tan t  bui lding on the  same 
property) is greater  than  25 t71 (7.6 m) f rom the exposure and  is a 
blank wall having a fire resistance rating of  no t  less thma 2 hr, any 
greater  distances required in Table 5-3.1.1 shall be permi t ted  to be 
waived. Where  a blank wall having a fire resistance rating of  no t  less 
than  4 hr  is provided, distance requi rements  shall be permit ted to be 
waived. In addition, when Class IA or unstable  liquids are bandied  
the  wall shall have explosion resistance in accordance with good  
engineer ing  practice. (See 5-3.2.7 relative to explosion relief of  
o ther  walls of dais building.) 

5-3.2.3 (5-3.1.3) Other  liquid processing equipment ,  such as 
pumps ,  heaters, filters, exchangers ,  etc., shall no t  be located closer 
than  25 ft (7.6 m) to property lines where  the  adjoining property  is 
or can be built upon  or to tile neares t  impor tan t  building on the  
same property that  is no t  an integral part  of  the  process. This  
spacing r equ i r emen t  shall be permi t ted  to be waived where 
exposnres are protected as out l ined in 5-3.2.2. 

NOTE: Equ ipment  operated at pressures  over 1000 psig (7000 
kPa) may require  greater  spacing. 

5-3.2.4 (5-3.1.4) Processing e q u i p m e n t  in which unstable liquids 
are hand led  shall be separated f rom unre la ted  plant  facilities that  
use or handle  liquids by eidler 25-ft (7.6-m) clear spacing or awall  
having a fire resistance rat ing of not  less than  2 hr. The  wall shall 
also have explosion resistance in accordance with good  engineer ing  
practice. 

5-3.2.5 (5-3.1.5) Each process uni t  or  bui lding conta in ing  liquid- 
processing equ ipmen t  shall be accessible f rom at least one side for 
fire f ighting a n d f i r e  control. 

5-3.3 (5-3.2) Construction.  

5-3.3.1 (5-3.2.1) Processing buildings or s tructures shall be of fire 
resistive or noncombus t ib le  construction,  except  that  combustible 
construct ion shall be permi t ted  to be used where automat ic  
sprinklers or equivalent protect ion is provided, subject  to approval 
of  the  authori ty having jurisdiction.  (See NFPA 220, Standard on 
Types of Building Construction.)  

5-3.3.2 (5-3.2.2) Where  walls are required for separation of 
processing operations f rom other  occupancies  or  property lines, 
they shall have a fire resistance rating of at least 2 hr. In addition, 
where Class IA or unstable  liquids are stored or processed, the  
separat ing wall shall have explosion resistance in accordance with 
good  engineer ing  practice. (See 5-3.3.7 relative to explosion relief 
of  o ther  walls of this bui lding or area.) 

5-3.3.3 (5-3.2.3) Class I liquids shall no t  be hand led  or used in 
basements .  Where  Class I liquids are handled  or used  above grade 
within buildings with basements  or closed pits into which f lammable  
xrapors can travel, such below grade areas shall be provided with 
mechanical  ventilation des igned to prevent  the  accumulat ion of 
f lammable  vapors. Means  shall be provided to prevent  liquid spills 
f rom r u n n i n g  into basements .  

5-3.3.4 (5-3.2.4) Provision for smoke and  h e a t v e n t i n g  shall be 
permi t ted  to assist access for fire fighting. (NFPA 204M, Guide for 
Smoke and  Heat  Venting, provides informat ion on this subject.) 

5-3.3.5 (5-3.2.5) Areas shall have exit facilities a r ranged to prevent 
occupants  f rom being t rapped in the  event of  fire. (NFPA 101, Life 
Safety Code, provides informat ion on the design of exit facilities.) 
Exits shall no t  be exposed by the  drainage facilities described in 5- 
3.4.*** 

5-3.3.6 (5-3.2.6) Adequate  aisles shall be main ta ined  for unob-  
structed m o v e m e n t  of personnel  and  fire protect ion equ ipment .  

5-3.3.7 (5-3.2.7) Areas where Class IA or unstable liquids are 
processed shall have explosion vent ing t h rough  one or more  of the 
following methods:  

(a) open  air construction; 
(b) l ightweight walls a n d / o r  roof; 
(c) l ightweight wall panels and  roof hatches; 
(d) windows of explosion-venting type. 
(NFPA 68, Guide for Venting of Deflagrations, provides informa- 

tion on this subject.) 
5-3.4 (5-3.3) Ventilation. 
5-3.4.1 (5-3.3.1) Enclosed processing areas hand l ing  or us ing  Class 

I liquids or Class II or Class III liquids at tempera tures  above their 
flash points  shall be ventilated at a rate sufficient to maintain the 
concentra t ion of vapors within the area at or below 25 percent  of die 
lower f lammable  limit. This shall be conf i rmed by one of the  
following: 

(a) Calculations based on the anticipated fugitive emissions (see 
Appendix  F for calculation method) ,  or 

(b) Sampl ing of the actual vapor concentra t ion  u n d e r  normal  
operat ing conditions.  

Table 5-3.2.1 Location of Processing Vessels from Property Lines and Nearest Important Building on the 
Same Property Where Protection for Exposures Is Provided 

Minimum Distance from Nearest 
Minimum Distance from Property Side of Any Public Way or 

Line that Is or Can Be Built from Nearest Important 
Upon, Including Opposite Side Building on Same Property that Is Not an 

of Public Way (ft) Integral Part of the Process (fl) 

Stable Liquid Unstable Liquid Stable Liquid Unstable Liquid 
Vessel Maximum Emergency Relief Emergency Relief Emergency Relief Emergency Relief 
Operating Liquid Not Over Over Not Over Over Not Over Over Not Over Over 
Capacity (gal) 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 

275 o r l e s s  5 10 15 20 5 10 15 20 
276 to 750 10 15 25 40 5 l0 15 20 
751 to 12,000 15 25 40 60 5 10 15 20 
12,001 to 30,000 20 30 50 80 5 10 15 20 
30,001 to 50,000 30 45 75 120 10 15 25 40 
50,001 to 100,000 50 75 125 200 15 25 40 60 
Over  100,000 80 120 200 300 25 40 65 100 

NOTE:  Double  all of  above distances where  protect ion for exposures  is not  provided.  
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The  sampl ing shall be conduc ted  at a 5-ft (1.5-m) radius f rom each 
potential vapor source ex tending  to or  toward rite bot tom and  the 
top of  the  enclosed processing area. The  vapor concentra t ion  used  
to de te rmine  the  requi red  ventilation rate shall be the  h ighes t  
measu red  concentra t ion dur ing  the  sampl ing  procedure .  

(NOTE: Equ ipmen t  in enclosed processing areas can deteriorate 
over t ime, and  periodic sampl ing  should  be conducted  to ensure  
that  leakage rates have no t  increased or that  the  ventilation rate is 
adequate  for any increase in leakage rates.) 

An acceptable al ternate is to provide ventilation at a rate of not  less 
than  1 cu ft per  rain per :;q ft of  solid floor area (0.3 m 3 per  rain per  
m2).  Ventilat ion shall be accompl ished by natural or  mechanical  
ventilation, with discharge or exhaus t  to a safe location outside the  
building, without  recirculation of the  exhaust  air. 

Exception: Recirculation is permi t ted  where it is moni to red  
cont inuously us ing  a fall-safe system that  is des igned to automatically 
sound  ma alarm, stop recirculation, and  provide full exhaus t  to the  
outside in the  event that  vapor-air mixtures  in concentra t ion over 
one-fourth of the  lower f lammable  limit are detected. 

Provision shall be made  for in t roduct ion of  make-up air in such a 
m a n n e r  as to avoid short .circuit ing the ventilation. Ventilation shall 
be a r ranged  to include ,'111 floor areas or  pits where f lammable  vapors 
may collect. Where  natural  ventilation is inadequate,  m e c h a n i c a l  
ventilation shall be provided and  shall be kept  in operat ion while 
f lammable  liquids are being handled.  Local or  spot  ventilation may 
be needed  for the contrcl  of  special fire or hea l th  hazards. Such 
ventilation, if provided, can be utilized for up to 75 percent  of  the  
required ventilation. (N]:I'A 91, S tandard  for Exhaust  Systems for 
Air Conveying of Materials, and  NFPA 90A, Standard  for the  
Installation of Air Condi t ion ing  and  Ventilating Systems, provide 
informat ion on this subject.) 

5-3.4.2 (5-3.3.2) Equ ipmen t  used  in a bui lding and  the ventilation 
of  the  bui lding shall be des igned to limit f lammable  vapor-air 
mixtures  u n d e r  normal  c,perating condit ions to the  interior of  
equ ipmen t  and  to no t  m o r e  than  5 ft (1.5 m) f rom e q u i p m e n t  tha t  
exposes Class I liquids to the  air. Examples of  such equ i pmen t  are 
dispensing stations, open centrifuges, plate and  f rame filters, open 
vacuum filters, and  surfaces of open equipment .  

5-3.5 (5-3.4) Drainage. 
5-3.5.1 (5-3.4.1) Emergency drainage systems shall be provided to 

direct liquid leakage a n d  fire protect ion water to a safe location. 
This might  require curbs, scuppers,  or special drainage systems to 
control the spread of  fire. (Appendix  A of  NFPA 15, Standard for 
Water Spray Fixed Systems for Fire Protection, provides informat ion 
on flais subject.) 

5-3.5.2 (5-3.4.2) Emergency drainage systems, if connec ted  to 
public sewers or d ischarged into public waterways, shall be equipped  
with traps or separators. 

5-3.5.3 (5-3.4.3) A facility shall be des igned and  opera ted  to 
prevent  the  discharge of  liquids to public waterways, public sewers, 
or adjoining property. 

5-3.6 (5-3.5) Electrical Equipment .  
5-3.6.1 (5-3.5.1) This section shall apply to areas where Class I 

liquids are stored or hand led  and  to areas where Class II or Class III 
liquids are stored or handled  at t empera tures  at or above their  flash 
points, (see 1-1.3). 

5-3.6.2 (5-3.5.2) All electrical equ i pmen t  and  wiring shall be of a 
type specified by, and  installed in accordance  with, NFPA 70, 
National Electrical Code. 

5-3.6.3 (5-3.5.3) So far as it applies, Table 5-3.6.3 shall be used  to 
delineate and  classify areas for the  purpose  of  installation of  
electrical equ ipmen t  unde r  normal  conditions.  In the application of 
classified areas, a classified area  shall no t  ex tend  beyond a floor, wall, 
roof, or o ther  solid partition that  has no communica t ing  openings.  
The  designat ion of  classes a nd  divisions is def ined  in Chapter  5, 
Article 500, of  NFPA 70, National Electrical Code. [See NFPA 497A, 
R e c o m m e n d e d  Practice for Hazardous (Classified) Locations for 
Electrical Installations in Chemical  Process Areas, and  NFPA 497M, 
Manual  for Classification of Gases, Vapors, and  Dusts for Electrical 
Equip m e n t  in Hazardou,~ (Classified) Locations,. for guidance.  ] 

5-3.6.4 (5-3.5.4) The  area classifications listed m Table 5-3.6.3 are 
based on the  premise tha.t the  installation meets  the  applicable 
requi rements  of  this code in all respects. Should this not  be the  
case, the  authori ty  having jur isdict ion shall have the  authori ty to 
classify the  ex ten t  of  the  area. 

5-3.6.5 (5-3.5.5) Where  the  provisions of 5-3.6.1, 5-3.6.2, 5-3.6.3, 
and  5-3.6.4 require  the  installation of  electrical e q u i p m e n t  suitable 
for Class I, Division 1 or Division 2 locations, ordinary electrical 
e q u i p m e n t  including switchgear shall be permi t ted  to be used if 
installed in a room or enclosure that  is main ta ined  u n d e r  positive 
pressure  with respect  to the  classified area. Ventilation make-up air 
shall no t  be contaminated .  (NFPA 496, S tandard  for Purged  and  
Pressurized Enclosures for Electrical Equipment ,  provides details for 
these types of installations.) 

5-3.7 (5-4) Liquid Handl ing,  Transfer,  and  Use. 
5-3.7.1 (5-4.1.1) Class I liquids shall be kept  in closed tanks or 

containers  when no t  actually in use. Class II and  Class Ill liquids 
shall be kept  in closed tanks or containers  when  ambien t  or process 
t empera ture  is at or  above their flash point. 

5-3.7.2 (5-4.1.2) Where  liquids are used  or handled ,  provisions 
shall be made  to prompt ly  and  safely dispose of  leakage or spills. 

5-3.7.3 (5-4.1.3) Class I liquids shall no t  be used  outside closed 
systems where there  are open  flames or o ther  ignit ion sources within 
the  classified areas as set forth in Table 5-3.6.3. 

5-3.7.4 (5-4.1.4) Transfer  of  liquids a m o n g  vessels, containers,  
tanks, and  piping systems by means  of air or inert  gas pressure shall 
be permit ted only unde r  all of  the following conditions: 

(a) The  vessels, containers,  tanks, and  piping systems shall be 
des igned for such pressurized transfer and  shall be capable of  
withstanding the anticipated operat ing pressure.  

(b) Safety and  operat ing controls, including pressure relief 
devices, shall be provided to prevent  overpressure of  any part  of the 
system. 

(c) Only inert  gas shall be used  to transfer Class I liquids. Inert  gas 
shall be used  to transfer  Class II and  Class Ill liquids that: are hea ted  
above their flash points. 

5-3.7.5 (5-4.1.5) Positive d i sp lacement  p u m p s  shall be provided 
with pressure relief discharging back to the  tank, p u m p  suction, or  
o ther  suitable location or shall be provided with interlocks to 
prevent  overpressu re. 

5-3.7.6 . (5-4.1.6) Pip ing., valves, flexible connectors  and  fittings 
shall be m accordance v~th Chapter  3, "Piping Systems." 

5-3.7.7 (5-4.1.7) Approved hose  shall be permi t ted  to be used at 
transfer stations. 

5-3.8* (5-4.2*) Equipment .  Equ ipment  shall be des igned an d  
a r ranged  to prevent  the  un in ten t iona l  escape of  liquids and  vapors 
and  to minimize the quanti ty escaping in the  event of  accidental  
release. 
SUBSTANTIATION: This  is being proposed  in conjunct ion with 
the  Technical  Commit tee ' s  efforts to revise Chapter  5. 
COMMITTEE ACTION: Accept. 

Make the  following corrections: 
1. In 5-3.7.6 (former 5-4.1.6), delete the  words "flexibh: connec- 

tors." 
2. In 5-3.7.7 (former 5-4.1.7), revise the  sentence  to read "Listed 

flexible connectors  shall be permi t ted  to be used where vibration 
exists. Approved hose shall be permi t ted  to be used at transfer 
stations. '  

3. Mark Secdon 5-4 "RESERVED." 
COMMITTEE STATEMENT: The  first two i tems are corrections of 
errors. It was not  the submit ter ' s  in tent  to make any changes  to the 
wording. Since part  of  fo rmer  Section 5-4 has  been incorporated 
into new Section 5-3 and  the  rest of  5-4 is incorporated into a new 
Section 5-5, Section 5-4 is being reserved for fu ture  use. 

NOTE: Where  vertical rules are absent,  the  text has been fur ther  
revised by subsequen t  proposals. 

(Log #87) 
Committee:  FLC-OPS 

30- 134- (5-3 (New)): Reject 
SUBMITTER: RichardJ.  Hild, Verlan Fire Insurance Company  
RECOMMENDATION:  Add the following paragraph to the  end  of 
Section 5-3: 

5-3.9 Control of  Static Electricity. Static electricity controls, which 
include bond ing  and  grounding ,  shall be  provided in accordance 
with 5-9.4. 
SUBSTANTIATION: This  paragraph is needed  to highl ight  the  
impor tance  of static electricity controls and  to direct the user  to the 
requi rements  in Section 5-9. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: This is already covered in 5-6.2.4. 
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Table  5-3.6.3 Electrical  Area Classif ications 

Location NEC Class  I Divis ion Extent of  Classified Area 

Indoor  equ ipment  installed in accor- 
dance with 5-3.3.2 where  flamma- 
ble vapor-air  mixtures may exist 
unde r  normal  operat ion 

Area within 5 ft of  any edge of  such equipment ,  extend-  
ing in all directions. 

Area between 5 ft and 8 ft of  any edge of  such equipment ,  
extending in all directions. Also, area up to 3 ft above 
floor or grade level within 5 ft to 25 ft horizontally from 
any edge of  such equipment .* 

Outdoor  equ ipment  of  the type cov- 
ered in 5-3.3.2 where  f lammable 
vapor-air  mixtures may exist under  
normal  operat ion 

Area within 3 ft o f  any edge of  such equipment ,  extend-  
ing in all directions. 

Area between 3 ft and 8 ft o f  any edge of  such equipment ,  
extending in all directions. Also, area up to 3 ft above 
floor or grade level within 3 ft to 10 ft horizontally from 
any edge of  such equipment .  

T a n k - - a b o v e g r o u n d  

Shell, ends,  or roof  and dike area 

Vent  

Floating roof  

Area inside dike where dike height  is greater  than the 
distance from the tank to the dike for more  than 50 per-  
cent of  the tank circumference.  
Within 10 ft from shell, ends,  or  roof  of  tank. Area inside 
dikes to level o f  top of  dike. 
Within 5 ft o f  open end of  vent, extending in all directions. 
Area between 5 ft and 10 fi from open end of  vent, extend- 
ing in all directions. 
Area above the roof  and within the shell. 

Underg round  tank fill opening Any pit, box, or space below grade level, if any part  is within 
a Division 1 or 2 classified area. 
Up to 18 in. above grade level, within a horizontal radius of  
10 ft from a loose fill connection and within a horizontal 
radius of  5 ft from a tight fill connection. 

Vent- -discharging upward 1 Within 3 ft of open end of  vent, extending in all directions. 
2 Area between 3 ft and 5 ft o f  open end of  vent, extending in 

all directions. 

Drum and container filling 1 Within 3 ft o f  vent and fill openings, extending in all direc- 
outdoors, or  indoors tions. 
with adequate ventilation 

Area between 3 ft and 5 ft from vent or fill opening, extend- 
ing in all directions. Also, up to 18 in. above floor or grade 
level within a horizontal radius of  10 ft from vent or fill 
openings. 

Pumps, bleeders, withdrawal fittings, 
meters and similar devices 
Indoors 

Outdoors 

Within 5 ft of any edge of such devices, extending in all 
directions. Also up to 3 ft above floor or grade level within 
25 ft horizontally from any edge of  such devices. 

Within 3 f t  o f  any edge of  such devices, extending in all 
directions. Also up to 18 in. above grade level within 10 ft 
horizontally from any edge of  such devices. 

Pits 
Without mechanical ventilation 

With adequate mechanical 
ventilation 

Containing valves, fittings, or  pip- 
ing, and not  within a Division 1 or 
2 classified area 

Entire area within pit if any part is within a Division 1 or 2 
classified area. 
Endre area within pit if any part is within a Division 1 or 2 
classified area. 
Entire pit. 

Drainage ditches, separators, 
impouding basins 
Outdoor  

Indoor  

Area up to 18 inches above ditch, separator, or  basin. Also 
up to 18 inches above grade within 15 ft horizontally from 
any edge. 
Same as pits. 

*The release of Class I liquids may generate vapors to the extent that the entire building, and possibly a zone surrounding it, should be considered a Class I, 
Division 2 location. 

(continued) 

96 



N F P A  30  - -  A 9 6  R O P  

Table 5-3.6.3, cont.  

Locat ion NEC Class I Division Extent  o f  Classified Area 

Tank vehicle and tank car* loading 1 Within 3 ft o f  edge of" dome,  extending in all directions. 
th rough open do t r e  

2 Area between 3 ft and 15 ft fi-om edge of" dome,  extend-  
ing in all directions. 

Loading th rough  bot tom connect ions 
with a tmospher ic  venting 

Office and rest rooms Ordinary 

Within 3 ft o f  point  of  venting to a tmosphere ,  extending 
in all directions. 
Area between 3 ft and 15 ft from point of  venting to 
a tmosphere ,  ex tending  in all directions. Also up to 18 in. 
above grade within a horizontal radius of  10 ff from point 
of  loading connection.  
If  there  is any open ing  to these rooms within the extent 
of  an indoor  classified area, the room shall be classified 
the same as if the wall, curb, or partition did not exist. 

Loading th rough  closed dome with 
a tmospher ic  vent ing 

Within 3 ft o f  open end of  vent, extending in all directions. 

2 Area between 3 ft and 15 fi of  open end of vent, extending 
in all directions. Also within 3 ft of edge of dome, extending 
in all directions. 

Loading through closed dome with 2 Within 3 ft of  point of connection of both fill and vapor 
vapor control lines, extending in all directions. 

Bottom loading with vapor control any 2 Within 3 ft o f  point  o f  connections, extending in all direc- 
bottom unloading tions. Also up to 18 in. above grade within a horizontal 

radius of  10 ft from point of  connections. 

Storage and repair garage for tank 1 All pits or spaces below floor level. 
vehicles 2 Area up to 18 in. above floor or grade level for entire stor- 

age or repair garage. 

If there is any opening to these rooms within the extent of  an 
outdoor classified area, the entire room shall be classified the 
same as the area classification at the point of  the opening. 

Garages for other  tha~ tank vehicles Ordinary 

Outdoor d rum storage Ordinary 

Indoor warehousing where there is no Ordinary If there is any opening to these rooms within the extent of  an 
flammable liquid transfer indoor classified area, the room shall be classified the same as 

if the wall, curb, or partition did not exist. 

Piers and wharves See Figure 5-3.5.6. 

*When classifying extent of area, consideration shall be given to the fact that tank cars or tank vehicles can be spotted at varying points. Therefc, re, the extrem- 
ities of the loading or unloading positions shall be used. 

(Log #81 ) 
Committee: FLC-OPS 

30- 135 - (5-3.1 (New)): Accept in Part 
SUBMITTER: RichardJ.  HUd, Verlan Fire Insura~,.ce Company 
RECOMMENDATION: Add the under l ined worcung: 

5-3.2 (5-3.1) Location. Liauid orocessin~ vessels and bu i ld in~  
containing liauid oroce,'~imr~vessels shall be so located that a fire 
involving ~he ;¢essdls shall n6t  constitute an exposure hazard to other  
occuoan~cies for a neriod of  time consistent with the resnonse and 
suno~ession caoab~lities of  the fire fighting onerations aTvailable 
the'location. The senaration distanc~es sh~ll be de te rmined  by an 
ent, ineer ing evaluation of  the operation, followed bv the annlication 
of~ound fi?e protection and nrbcess engineerin~ t)finciDl~s~ 
Gomoliance frith 5-3.2.1 or 5:3.2.2 shall ]be deem~e~ as meet ing the  
reGufrements of 5-3~2~ 
SUBSTANTIATION: This will add performance langua.ge to ~.is 
section that  is currently no t  provided. Similar language is usect m 
paragraph 2-5.1 of NFPA 30. 

COMMITrEE ACTION: Accept in Part. d 
Change the first sentence by deleting everything alter the wor 

I "occupancies." . 
COMMITTEE STATEMENT: The Technical Committee on 
Operations does not  think the deleted language can be interpreted 
or enforced. 

NOTE: This is an amendmen t  to Subsection 5-3.2 of Proposal 30- 
133 (Log #80). 

97 



N F P A  30 1 A 9 6  R O P  

(Log #82) 
Committee:  FLC-OPS 

30- 136- (Table 5-3.1.1): Reject 
SUBMITTEl~ RichardJ.  Hild, Verlan Fire Insurance Company  
RECOMMENDATION: Replace the  cur ren t  table with the  
following table: 

Table 5-3.1.1 Location of Processing Vessels from Property Lines and Nearest Important  Building on the Same Property Where Protection 
for Exposures is Not Provided 

Minimum Distance from Property Line that Is or Can Be 
Built Upon 1 Including Opposite Side of  Public Way {ft / 

Minimum Distance from Nearest Side of Public Way or from 
Nearest Important  Building on Same Property that is Not an 

Integral Part of  the  Process/f t t  

Vessel Stable Liquid Emergency Unstable Liquid Emergency Stable Liquid Emergency Unstable Liquid Emergency 
Maximum Relief Relief Re l i e f  Relief 
Operating Liquid Not Over Over Not Over Over Not Over Over Not Over Over 
Capacity (gal) 2.5 psi~ 2.5 psi~g 2.5 psilg 2.5 psi~ 2.5 psilg 2.5 psilg 2.5 psig 2.5 psig 

275 or Less 10 20 30 40 10 20 30 40 
276 to 750 20 30 50 80 10 20 30 40 
751 to 12,000 30 50 80 120 10 20 30 40 
12,001 to 30,000 40 60 100 160 10 20 30 40 
30,001 to 50,000 60 90 150 240 20 30 50 80 
50,001 to 100,000 100 150 250 400 30 50 80 120 
Over 100,000 160 240 400 600 50 80 130 200 

NOTE: Reduce all of  the above distances by 50% where protection for exposures is provided. 

SUBSTANTIATION: Curren t  table assumes tha t  there  is protect ion 
for exposures  and  then  requires  that  die  values be doubled  if 
protect ion for exposures  is no t  provided. Since protect ion for 
exposures is a protect ion feature that  is no t  always provided, we feel 
it would be best to list d ie  h igher  n u m b e r s  in the table and  allow the 
user to reduce the  value 50 percent  if protect ion for exposures is 
provided. 
COMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: Tile submit ter  does  not  provide 
sufficient justification for this a m e n d e d  table. 

(Log #20) 
Committee:  FLG-OPS 

30- 137- (5-3.1.5): Reject 
SUBMITTER: Dennis  P. Nolan, Occidental  Int'l Expl. and  Prod. 
Co. 
RECOMMENDATION: Add new text as follows: 

"Where roads are provided to facilitate access to a process uni t  or 
building conta in ing liquid processing equ i pmen t  they shou ld  be a 
m i n i m u m  of 12 ft wide with 22 ft overhead clearance." 
SUBSTANTIATION: Lack of  guidance  on requi rements  for 
emergency vehicle access to hazardous  areas. 
COMMITrEE ACTION: Reject. 
COMMITTEE STATEMENT:  Depend ing  on the  a r r a n g e m e n t  of 
any one specific process, it migh t  not  be possible to comply with this 
requirement .  Also, the submit ter  does not  provide justification for 
the d imens ions  given. 

(Log #17) 
Committee:  FLC-OPS 

30- 138- (5-3.2.1): Accept in Principle 
SUBMITTER: Dennis  P. Nolan, Occidental  Int'l Expl. and  Prod. 
Co. 
RECOMMENDATION: Include: 

"steel supports  of  exposed piling for vessels storing Class 1, Class 2 
liquids of  quanti t ies greater  than  10,000 gal or 250 psi shall be 
protected by materials having a fire resistance rating of not  less than  
1 hr  measured  by UL 1709 test m e t h o d  except  steel saddles need  not  
be protected if less than 12 in." 
SUBSTANTIATION: Protection for tank supports  is given in 
Section 2-6.3 but  not  for vessels. 
COMMITTEE ACTION: Accept  in Principle. 

Refer to Commit tee  Action on Proposal 30-141 (Log #88). 
COMMn"rEE STATEMENT: The Action taken on Proposal 30-141 
(Log #88) shou ld  satisfy the  submit ter ' s  intent.  

(Log #CP 12) 
Committee:  FLC-OPS 

30- 139- (5-3.2.4): Accept 
SUBMITTER: Technical  Commit tee  on Operat ions,  

i RECOMMENDATION: Delete 5-3.2.4. 
SUBSTANTIATION: This  paragraph contains no mandatory  text. 
COMMITTEE ACTION: Accept. 

(Log #83) 
Committee:  FLC-OPS 

30- 140 - (5-3.3): Accept 
SUBMITTER: RichardJ.  Hild, Verlan Fire Insurance Company  
RECOMMENDATION: Replace the  cur ren t  Section 5-3.3 with the  
following Section 5-3.4: 

5-3.4 Ventilation. 
5-3.4.1 Enclosed processing areas handl ing  or us ing  Class I liquids 

or Class II or  Class III liquids hea ted  to tempera tures  at or  above 
their  flash points  shall be ventilated at a rate sufficient to maintain 
the  concentra t ion  of  vapors within fire area at or below 25 percent  of  
file lower f lammable  limit. Compl iance  with Sections 5-3.4.2 
th rough  5-3.4.4 shall be d e e m e d  as meet ing  the  requ i rements  of  5- 
3.4.1. 

5-3.4.2 Ventilation requi rements  shall be conf i rmed by one  of  the 
following: 

(a) Calculations based on the  ant icipated fugitive emissions (see 
Appendix  F for calculation method) ,  or 

(b) Sampling of the actual vapor concentra t ion  u n d e r  normal  
operat ing conditions. The  sampling shall be conducted  at a 5-ft 
(1.5-m) radius f rom each potential vapor source ex tending  to or 
toward the  bot tom and  the top of  the  enclosed processing area. Tile 
vapor concentra t ion used to de te rmine  the  requi red  ventilation rate 
shall be the  h ighes t  measured  concenlra t ion dur ing  the  sampl ing 
procedure.  

(NOTE: Equ ipment  in enclosed processing areas can deteriorate 
over time, and  periodic sampl ing  should  be conducted  to ensure  
that  leakage rates have not  increased or tllat the ventilation rate is 
adequate  for any increase in leakage rates.) 

Exception: Where  a ventilation rate of  no t  less than  1 cu f t p e r  rain 
per  sq ft of  solid floor area (0.3 m3 per min  per m2) is provided, the 
above ventilation confirmation r equ i r emen t  shall no t  apply. 

5-3.4.3 Ventilation shall be accompl ished  by mechanical  or natural  
exhaust  ventilation. Exhaust  ventilation discharge shall be to a safe 
location outside the  building, without  recirculation of the  exhaus t  
air. 

Exception: Recirculation is permi t ted  where it is moni to red  
cont inuously us ing a fail-safe system that  is des igned to automatically 
sound  an alarm, stop recirculation, and  provide full exhaus t  to the  
outside in the event that  vapor-air mixtures  in concentra t ion  over 
one-fourth of file lower f lammable  limit are detected. 

5-3.4.4 Provision shall be made  for in t roduct ion of make-up air in 
such a m a n n e r  as to avoid short-circuiting the ventilation. Ventila- 
tion shall be ar ranged to include all floor areas or pits where 
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flammable vapors can collect. Local or spot ventilation might be 
needed  for tile control o:fspecial fire or health hazards. Such 
ventilation, if provided, shall be permi t ted  to be utilized for up to 75 
percent  of tile required ventilation. (NFPA 91, Standard for Exhaust 
Systems for Air Conveying of  Materials, and NFPA 90A, Standard for 
the Installation of Air Condit ioning and Ventilating Systems, provide 
information on this subject`) 

5-3.4.5 Equipment  used in a building and the ventilation of tile 
building shall be designed to limit flammable vapor-air mixtures 
under  normal operating conditions to the interior of equipment  and 
to not  more  than 5 ft ( 1.5 m) from equipment  that exposes Class I 
liquids to the air. Examples of  such equipment  are dispensing 
stations, open centrifuges, plate and frame filters, open vacuum 
filters, ann surfaces of open equipment.  
SUBSTANTIATION: The current  Section 5-3.3 is not  in Code 
format. The proposed section uses the format used in Section 2-5.3 
of NFPA 30. 
COMMITTEE ACTION:: Accept` 

NOTE: This replaces 5-3.4 in Proposal 30-133 (Log #80). 

(Log #88) 
Committee: FLC-OPS 

30- 141 - (5-3.3.2 (New)): Accept in Principle 
SUBMITTER: RichardJ. Hild, Verlan Fire Insurance Company 
RECOMMENDATION: Add the following paragraph to Seotion 5- 
3.2: 

5-3.3.2* Where Class 1, Class II or Class IIIA liquids are handled, 
exposed steel support ing the building, vessels, piping,  and equip- 
ment  shall be protected as appropriate and as dictated by a fire 
hazard evaluation. The !protection may consist of automatic 
sprinklers, fire protectiw. • coatings, or other  means to limit fire 
exposure to file steel and to delay structural steel failure. 
Add tile following expl:matory material to Appendix A: 
A-5-3.3.2 Heat from a liquids fire can be extremely intense and 

result in rapid failure of  support ing steel. This is especially true in 
enclosed buildings where roofs and walls help contain the heat  and 
hamper  manual fire fighting. Failure of the supporting steel can in 
turn seriously endanger  the safety of building occupants and 
potentially result in file release of additional liquids, thereby 
intensifying tile fire. Fire protection, such as automatic sprinklers, 
spray-on fireproofing, and other  methods,  can be used to reduce 
heat flux into supporting steel and extend file time to failure. 
However, the need  for such protection, including the type and 
extent provided, depends  on a number  of factors, such as: type and 
adequacy of other  protection (e.g., sprinklers, foam, etc.), number  
of  occupants, exit facilities, drainage facilities, size and geometry of 
building, volume and location of  liquids, processing conditions, 
ptirocess design, other  safeguards, etc. It is therefore r ecommended  

aat experienced fire protection personnel  be consulted to assist in 
defining the protection :appropriate in each case. 
SUBSTANTIATION: Tile task group feels that protection should be 
provided for exposed steel supports which could fail as stated in the 
proposed explanatory material. 
COMMI'rrEE ACTION: Accept in Principle. 
Add a new 5-3.3.2 to Proposal 30-133 (Log #80): 
5-3.3.2* Load bearing building supports and load bearing supports 

of vessels and equipment  capable of rele~..sing appreciable quantities 
of  liquids so as to result in a fire o f  sufficient intensity and duration 
to cause substantial property damage shall be protected by one or 
more  of  the following: 

- drainage to a safe location to prevent liquids from accumulating 
under  vessels or equipment;  

- fire resistive construction; 
- fire resistant protective coatings or systems; 
- water spray systems designed and installed in accordance with 

NFPA 15; 
- oliver alternate means acceptable to the anthority having 

jurisdiction. 
A-5-3.3.2 API 2218 contains guidance on selecting and installing 

fire resistant coatings to protect  exposed steel supports from a high 
challenge fire exposure. It also contains a general discussion on 
determining need for such protection and estimating tile extent of 
the area exposed. 
COMMITTEE STATEMENT: The Tectmical Committee on 
Operations feels that its version is more  specific and correlates with a 
similar requirement  in Chapter 3. 

(Log #84) 
Committee: FLC-OPS 

30-142- (5-3.4): Reject 
SUBMITTER: RichardJ. Hild, Verlan Fire Insurance Company 
RECOMMENDATION: Replace tile current  Section 5-3.4 with the 
following 5-3.5: 

5-3.5 Drainage. 
5-3.5.1 Liquid processing areas, rooms and buildings shall be 

designed to minimize fire exposure, due to an uncontrol led flow of 
liquid, to other  processing areas, other  building areas mad other  
important  buildings, adjoining property, or critical natural re- 
sources. Compliance with 5-3.5.2 through 5-3.5.6 shall be deemed as 
meet ing the requirements of  5-3.5.1. 

5-3.5.2 A facility shall be designed and operated to prevent file 
discharge of  liquids to public waterways, public sewers, or adjoining 
property. 

5-3.5.3* (4-4.2.7) Means shall be provided to prevent the flow of 
liquids under  emergency conditions into adjoining building areas. 
This shall be accomplished by providing one or a combination of  the 
following across tile entire width of each opening: 

(a) Noncombustible,  liquidtight raised sills, curbs, or ramps of 
suitable height. 

(b) Open-grated trenches, across the width of  the opening inside 
of the room, that drain to a safe location. 

(c) Other  means acceptable to the authority having jurisdiction. 
Exception: This requirement  shall not  apply to areas where only 

Class IIIB liquids are processed. 
5-3.5.4 (4-4.2.6) Except for drains, floors shall be liquidtight, and 

the area shall be liquidtight where the walls join the floor and for at 
least 4 in. (10 cm) above the floor. 

5-3.5.5* (4-4.2.8*) Where automatic sprinkler protection is 
provided, in addition to the requirements of 5-3.5.3, means shall also 
be provided to prevent burning liquids from exposing other  process 
areas, other building areas and other  important  buildings, adjoining 
property, or critical natural resources. 

Exception No. 1: This requirement  shall not  apply to areas where 
only tlle following are processed: 

(a) Class IIIB liquids; 
(b) Liquids that are heavier than water; 
(c) Water-miscible liquids; 
(d) Liquids having viscosities greater than 10,000 rentipoise. 
Exception No. 2: This requirement  shall not  apply to areas where 

fire protection (, such as total flooding CO 2, high expansion foam 
or AFFF, is provided to extinguish the fire.) is provided by non-water 
extinguishing systems, such as total f looding CO2, high expansion 
foam, or AFFF. 

5-3.5.6 (5-3.4.9) Emergency drainage systems, if connected to 
public sewers or discharged into public waterways, shall be equipped 
with traps or separators. 
SUBSTANTIATION: The current  Section 5-3.4 is vague and offers 
little guidance to file user. The proposed section uses the format 
used in Section 2-5.4 of NFPA 30 and language from paragraphs 4- 
4.2.6, 4-4.2.7 and 4-4.2.8 of NFPA 30. 
COMMITTEE ACTION: Reject. 
COMMI'[TEE STATEMENT: The current  text is deemed  adequate. 
The proposed revision offers no improvement.  

(Log #56a) 
Committee: FLC-OPS 

30- 143- (5-3.4.2): Reject 
SUBMITTER: Robert  E. Rhead, Kemper National Insurance Cos. 
RECOMMENDATION: Delete this paragraph. 
SUBSTANTIATION: Discharge of flammable or combustible 
liquids into a public sewer or waterway is a highly dangerous practice 
and should not  be permit ted in the code. Vapors can migrate 
through the sewer and find their way into other  drain connections 
and areas that contain ignition sources thus presenting fire and 
explosion potential. Serious health problems and contamination 
can result from discharge into waterways. Prohibiting such 
connections as indicated in 2-5.4.2 is the only reasonable and logical 
approach to avoid injury a n d / o r  property damage. 

If this change is made, also change the reference to 2-5.4.6 as 
indicated in 2-5.4.1. 
COMMITrEE ACTION: Reject. 
COMMITTEE STATEMENT: The current language provides for 
traps and separators and is adequate. 
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(Log #CP13) 
Committee:  FLG-OPS 

30-144-  (5-3.5): Accept 
SUBMITTER: Teclmical Commi t tee  on Operat ions,  
RECOMMENDATION: 1. Replace the  existing text in 5-3.5 [5-3.6 
of  Proposal 30-133 (Log #80) ] with the  following: 

"Electrical wiring and  utilization e q u i p m e n t  shall mee t  the 
requi rements  of  Section 5-9." 

2. Move the  existing text of  5-3.5 to 5-9.2 and  revise to read as 
follows: 

5-9.2 Electrical Installations. 
5-9.2.1 This  section shall apply to areas where  Class I liquids are 

stored or hand led  mad to areas where Class II or  Class Ill liquids are 
stored or handled  at t empera tures  above their  flash points  (see 1- 
1.3). 
5-9.2.2 Electrical wiring and  utilization equ i pmen t  shall be 

des igned and  installed in accordance with NFPA 70, National 
Electrical Code, a nd  this Section. Electrical wiring and  utilization 
equ ipmen t  in hazardous  (classified) locations shall be des igned  and  
installed in accordance  with Chapter  5 of  NFPA 70, National 
Electrical Code. 

5-9.2.3* Table 5-9.2.3 shall be used  to de t e rmin ing  the  extent  of  
hazardous (classified) locations for the  purpose  of installation of 
electrical equipment .  In establishing the  extent  of  a hazardous  
(classified)location, it shall no t  ex tend  beyond a floor, wall, roof, or  
o ther  solid partit ion tha t  has no communica t ing  openings.  (For 
addit ional information,  see NFPA 497A, R e c o m m e n d e d  Practice for  
Classification of  Class I Hazardous (Classified) Locations for 
Electrical Installations in Chemical  Process Areas, and  NFPA 497M, 
Manual for Classification of  Gases, Vapors, and  Dusts for Electrical 
Equ ipmen t  in Hazardous (Classified) Locations.) 

5-9.2.4 Where  the provisions of  5-9.2 require  the  installation of  
Class I, Division 1 or Class I, Division 2 electrical equ ipment ,  
ordinary elecwical equ ipment ,  including switchgear, shall be 
permit ted to be used if iustalled in a r oom or enclosure that  is 
main ta ined  u n d e r  positive pressure  with respect  to the  classified 
area. Ventilation make-up air shall no t  be contaminated .  (NFPA 496, 
Standard for Purged  and  Pressurized Enclosures for Electrical 
Equipment ,  provides details for these  types of  installations.) 

A-5-9.2.3 The  classifications listed in Table 5-9.2.3 are based on the  
premise that  the  installation meets  all applicable requ i rements  of  
dais code and  NFPA 70, National Electrical Code. Shou ld  this no t  be 
the  case, the  authori ty  having jur isdic t ion has the  author i ty  to 
de te rmine  the  ex ten t  of  the hazardous  (classified) locations. 
SUBSTANTIATION: The  requi rements  for electrical e q u i p m e n t  
and  system installation should  be in a section that  is generally 
applicable, as opposed  to being in a section that  applies to only one  
class of  occupancies.  The  text has  been revised to make  it more  
unders tandable .  
COMMITI'EE ACTION: Accept. 

(Log #16) 
Committee:  FLG-OPS 

30- 145 - (Table 5-3.5.3): Reject 
SUBMITTER: Dennis  P. Nolan, Occidental  Int'l Expl. and  Prod. 
Co. 
RECOMMENDATION: 1. Change  '~ent" to "low pressure 
a tmospher ic  vent." 

2. Add new item to address outlets f rom pressurized sources (i.e. 

~ rUBeater than  15 psi). 
STANTIATION: Some vent ing sources may relieve gases at a 

h igh  pressure result ing in a larger vapor cloud release and  larger 
area need ing  hazardous  area recognit ion.  
COMMITTEE ACTION: Reject. 
COMMITrEE STATEMENT: This proposal does  not  provide 
sufficient informat ion either in the  R e c o m m e n d a t i o n  or the  
Substantiat ion for the  Technical  Commit tee  to effect a change.  The  
Technical  Commit tee  is no t  sure  what act ion the  submit ter  desires. 

(Log #85) 
Committee:  FLC-OPS 

30-146 - (5-3.5.6, Figure 5-3.5.6): Accept 
SUBMITTER: RichardJ.  Hild, Verlan Fire Insurance Company  
RECOMMENDATION: Delete the  entire following paragraph and  
Figure 5-3.5.6: 

SUBSTANt iATION:  Tltis informat ion shou ld  be deleted from the 
electrical requi rements  of  Section 5-3 if they are properly covered in 
the  p roposed  new Section 5-7, Wharves and  Piers. 
COMMITrEE ACTION: Accept. 

(Log #8) 
Committee:  FLC-OPS 

30- 147- (5-4.1.4.1 (New)): Reject 
SUBM1TTER: Dennis  P. Nolan, Occidental  Int'l Exploration and  
Product ion Co. 
RECOMMENDATION: Add new text as follows: 

"When 3 in. or larger piping, vessels or  tanks are placed in 
operation,  the  air in systems shall be displaced with steam, water, or 
an  inert  gas prior  to the  in t roduct ion of  volatile hydrocarbon liquids. 
The  system(s) shall be purged  until free of  air (oxygen less than  1 
percent) ."  
SUBSTANTIATION: D o c u m e n t  does no t  address safety precaut ions  
of placing new or modif ied piping tanks, vessels in service when  air is 
normally present  which poses an  internal de tona t ion /exp los ion  
hazard.  Ref. NFPA 54, Sec. 4-3.2. 
COMMITrEE ACTION: Reject. 
COMMITTEE STATEMENT: This proposal m igh t  cause more  
hazard than  it seeks to eliminate, since it does no t  identify all 
necessary safeguards. Also, o ther  equally safe me thods  migh t  be 
available. 

(Log #86) 
Committee:  FLC-OPS 

30-148 - (5-4.1.6, 5-4.1.7): Accept 
SUBMITTER: RichardJ.  Hild, Verlan Fire Insurance  Company  
RECOMMENDATION: Add the  unde r l ined  wording to paragraph 
5-4.1.6 (Separate proposal  to be 5-3.7.6) as shown: 

5-4.1.6 Piping, valves, flexible connectors  and  fittings shall be in 
accordance with Chapter  3, "Piping Systems." 

and  delete the  first sen tence  in paragraph 5-4.1.7 (Separate 
proposal to be 5-3.7.7) as shown: 

5-4.1.7 Ll~;.cd ~cxfiblc cv,,,cc~.,.,i ~ ~I~,~" ' ~  pc~ ,;,i;.;.,.d zo bc u+cd 
• ,I . . . . .  ib, ~d . . . .  ~dob. Approved hose shall be permi t ted  to be used 
at t ransfer  stations. 
SUBSTANTIATION: Currently, Chapter  5 does not  give require- 
ments  for flexible connectors  except  to say that  listed flexible 
connectors  are permi t ted  where  vibration exists. By adding  "flexible 
connectors"  to paragraph 5-4.1.6, the  user  is directed to Chapter  3 
for requirements .  Since Chapter  3 covers flexible connectors  and  
does no t  limit their  use, the  first sen tence  in paragraph 5-4.1.7 is no t  
needed.  
COMMITTEE ACTION: Accept. 
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Table  5-9.2.3 Electrical Area Classifications 

Location NEC Class I Division Extent of Classified Area 

Indoor  equipment installed in accor- 
dance with 5-3.3.2 where flamma- 
ble vapor-air mixtures may exist 
under  normal operation 

Area within 5 ft of any edge of such equipment, extend- 
ing in all directions. 

Area between 5 ft and 8 ft of any edge of such equipment, 
extending in all directions. Also, area up to 3 ft above 
floor or grade level within 5 ft to 25 ft horizontally from 
any edge of such equipment.* 

Outdoor  equipment of the type cov- 
ered in 5-3.3.2 where flammable 
vapor-air mixtures may exist under  
normal operation 

Area within 3 ft of any edge of such equipment, extend- 
ing in all directions. 

Area between 3 ft and 8 ft of any edge of such equipment, 
extending in all directions. Also, area up to 3 ft above 
floor or grade level within 3 ft to 10 ft horizontally from 
any edge of such equipment. 

Tank- -aboveground 

Shell, ends, or roof and dike area 

Vent 

Floating roof 

Area inside dike where dike height is greater than the 
distance from the tank to the dike for more than 50 per- 
cent of the tank circumference. 
Within 10 ft from shell, ends, or roof of tank. Area inside 
dikes to level of top of dike. 
Within 5 ft of open end of vent, extending in all directions. 
Area between 5 ft and 10 ft from open end of vent, extend- 
ing in all directions. 
Area above the roof and within the shell. 

Underground tank fill opening Any pit, box, or space below grade level, if any part is within 
a Division 1 or 2 classified area. 
Up to 18 in. above grade level, within a horizontal radius of 
10 ft from a loose fill connection and within a horizontal 
radius of 5 ft from a tight fill connection. 

Vent--discharging upward Within 3 ft of open end of vent, extending in all directions. 
Area between 3 ft and 5 ft of open end of vent, extending in 
all directions. 

Drum and container filling Within 3 ft of vent and fill openings, extending in all direc- 
outdoors, or indoors tions. 
with adequate ventilation 

Area between 3 ft and 5 ft from vent or fill opening, extend- 
ing in all directions. Also, up to 18 in. above floor or grade 
level within a horizontal radius of 10 ft from vent or fill 
openings. 

Pumps, bleeders, withdrawal fittings, 
meters and similar devices 
Indoors 

Outdoors 

Within 5 ft of any edge of such devices, extending in all 
directions. Also up to 3 ft above floor or grade level within 
25 ft horizontally from any edge of such devices. 

Within 3 ft of any edge of such devices, extending in all 
directions. Also up to 18 in. above grade level within 10 ft 
horizontally from any edge of such devices. 

Pits 
Without mechanical ventilation 

With adequate mechanical 
ventilation 

Containing valves, fittings, or pip- 
ing, and not within a Division 1 or 
2 classified area 

Entire area within pit if any part is within a Division 1 or 2 
classified area. 
Entire area within pit if any part is within a Division 1 or 2 
classified area. 
Entire pit. 

Drainage ditches, sepmators, 
impouding basins 
Outdoor 

Indoor 

Area up to 18 inches above ditch, separator, or basin. Also 
up to 18 inches above grade within 15 ft horizontally from 
any edge. 
Same as pits. 

*The release of Class I liquids may generate vapors to the extent that the entire building, and possibly a zone surrounding it, should be considered a Class I, 
Division 2 location. 

(continued) 
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T a b l e  5-9.2.3,  cont. 

Location NEC Class I Division Extent of  Classified Area 

Tank~vehicle and  tank car* loading  Within  3 ft o f  edge  o f  dome ,  ex t end ing  in all directions. 
t h r o u g h  open  d o m e  

Area be tween 3 ft and  15 ft f rom edge of  dome,  ex tend-  
ing in all directions.  

Load ing  t h r o u g h  bo t tom connect ions  
with a tmosphe r i c  ven t ing  

Office and  rest  rooms  Ord ina ry  

Within  3 ft o f  poin t  o f  ven t ing  to a tmosphe re ,  ex t end ing  
in all directions. 
Area be tween 3 ft and  15 ft f rom point  o f  vent ing  to 
a tmosphe re ,  ex t end ing  in all directions.  Also u p  to 18 in. 
above g rade  within a hor izontal  rad ius  of  10 ft f rom point  
o f  loading connect ion.  
I f  there  is any  open ing  to these  rooms  within the ex ten t  
o f  an  indoor  classified area,  the  room shall be classified 
the  same as if the  wall, curb,  or  part i t ion did not  exist. 

Load ing  t h r o u g h  closed d o m e  with 
a tmosphe r i c  ven t ing  

Within 3 ft of  open  end  of  vent, ex tending  in all directions. 

Area between 3 ft and  15 ft of  open end  of  vent, ex tending  
in all directions. Also within 3 ft of  edge o f  dome,  extending 
in all directions. 

Loading  th rough  closed d o m e  with Within 3 ft of  point  of  connection of  both fill and  vapor  
vapor  control lines, ex tending  in all directions. 

Bottom loading with vapor  control any Within 3 ft o f  point  of  connections,  ex tending  in all direc- 
bot tom unloading  tions. Also up  to 18 in. above grade within a horizontal 

radius of  10 ft from point  of  cunnections. 

Storage and  repair  garage for tank 1 All pits or  spaces below floor level. 
vehicles 2 Area up  to 18 in. above floor or  grade level for entire stor- 

age or repair  garage. 

If  there is any opening to these rooms within the extent  of  an 
outdoor classified area, the entire room shall be classified the 
same as the area classification at the point of  the opening. 

Garages for o ther  than  tank vehicles Ordinary  

Outdoor  d r u m  storage Ordinary 

Indoor  warehousing where there is no Ordinary If there is any opening to these rooms within the extent  of  an 
flammable liquid transfer indoor classified area, the room shall be classified the same as 

if the wall, curb, or partition did not exist. 

Piers and  wharves See Figure 5-3.5.6. 

*When classifying extent of area, consideration shall be given to the fact that tank cars or tank vehicles can be spotted at varying points. Therefi;re, the extrem- 
ities of the loading or unloading positions shall be used. 

(Log #CP14) 
Committee:  FLC-OPS 

30- 149 - (5-4.3): Accept 
SUBMITTER: Technical  Commit tee  on Operat ions,  
RECOMMENDATION:  Replace Existing 5~t.3 with the following 
new Section 5-5. 

5-5 Incidental  Operations.  
5-5.1" This section shall apply to areas where the use, handl ing,  

and  storage of liquids is only a l imited activity to the  established 
occupancy classification. Examples include automobi le  assembly, 
assembly of electronic equipment ,  furni ture  manufac tur ing ,  mad 
areas within refineries, distilleries and  chemical  plants where the  use 
of liquids is incidental,  such as in ma in t enance  shops,  office 
equipment ,  or vehicle repair shops.  

5-5.2 Class I liquids or Class II or Class Ill liquids that  are heated  
up to or above their  f lashpoints  shall be drawn f rom or t ransferred 
into vessels, containers,  or portable tanks us ing  one  of the  following 
methods:  

(a) From original slt ipping containers  with a capacity of  5 gal (19 
L) or less; 

(b) From safety cans; 
(c) T h r o u g h  a closed piping system; 
(d) From portable tanks or containers  by means  of a device that  

has ant i -s iphoning protect ion and  that  draws t h rough  an open ing  in 
the  top of the  tank or container;  

(e) By gravity th rough  a listed self-closing valve or self-closing 
faucet. 

5-5.2.1 If hose is used  in die transfer operation,  it shall be 
equipped  with a serf-closing valve without  a hold-open latch in 
addit ion to the  outlet  valve. Only listed or approved hose shall be 
used. 

5-5.2.2 Means shall be provided to minimize genera t ion of  static 
electricity. Such means  shall mee t  the  requi rements  of  5-9.4. 

5-5.2.3 Where  pumps  are used  for liquid transfer,  means  shall be 
provided to deactivate liquid transfer in the  event  of  a liquid spill or 
fire. 

5-5.3 All storage of  liquids shall comply with Chapter  4. 
Exception: As provide in 5-5.4 and  5-5.5. 
5-5.4 The  quanti ty of  liquid located outside of  identified storage 

areas (storage cabinets, o ther  inside liquid storage areas, general  
purpose warehouses,  or other  specific processing areas that  are cut 
off f rom the general  plant  area by at least a 2-hr fire separation) shall 
mee t  5-5.4.1. 

5-5.4.1 The  aggregate of the sum of all incidental operat ions in 
each single fire area shall no t  exceed the  sum of: 

25 gal (95 L) of  Class IA liquids in containers; 
120 gal (454 L) of  Classes IB, IC, II, or 111 liquids in containers; 
Two portable tanks each not  exceeding 660 gal (2498 L) of  Class 

IB, IC, Class II, or Class I l i a  liquids; and  
20 portable tanks each not  exceeding 660 gal (2498 L) of  Class 

IIIB liquids. 
Exception: Where  quanti t ies of  liquid in excess of the above limits 

are needed  to supply an incidental operat ion for one cont inuous  24 
hour  period, that  greater  quanti ty shall be allowed. 

5-5.4.2 Where  quantit ies of  liquids in excess of the limits in 5-5.4.1 
are necessary, storage shall be in tanks that  mee t  all applicable 
requi rements  of  Chapter  2 and  Section 5-3. 

5-5.5 Areas in whicb liquids are t ransferred f rom one  tank or 
container  to ano the r  container  shall be provided with: 

(a) Separation f rom other  operat ions that  migh t  represent  an 
ignition source by distance o r b y  fire resistant construction. 

(b) Drainage or o ther  means  shall be provided to control spills. 
(c) Natural or mechanical  ventilation that  meets  the requi rements  

of  5-3.3. (NFPA 91, Standard for the Installation of Blower mad 
Exhaust  Systems for Dust, Stock, and  Vapor Removal or Conveying, 
provides informat ion on the design and  installation of mechanical  
ventilation.) 
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A-5-5.1 Incidental  operat ions are operat ions that  utilize liquids 
only as a l imited activity to that  which establishes die occupancy 
classification. Listed below are four  examples  where liquid use  is 
incidental to the occup;mcy classification. 

Vehicle Assembly - Vehicle assembly operat ions usually involve both 
process and  incidental  use of liquids. An example  of  a process 
operat ion would be paint  s torage and  mixing utilized for application 
of  the  vehicle pr imer,  color coats, and  clear coats. For these 
operations,  the  requ i rements  of  Section 5-3 apply. Examples of 
incidental use would be sealer deck wipe down operations,  wind- 
shield washer solvent  dispensing,  brake fluid filling, and  final line 
paint  repair  operations.  These  operat ions migh t  be cont inuous .  
However, the  quantities of liquids used  and  the vapor exposures  are 
significantly reduced  f rom larger vo lume usage found  within vehicle 
body c o m p o n e n t  pa in t  mixing a n d  storage operations.  

Assembly of  Electrical Equ ipmen t  - Examples of  incidental  use of 
liquids in diese types of occupancies  migh t  include wet e tching 
operat ions in clean rooms, "photoresist" coating operations,  
"softbaking" operations,  wave solder operations and  wipe down 
operations.  

Chemic~d Plant  Maintenance  Shop - Incidental  use of liquids is 
commonplace  in ma in t enance  shops  located within a chemical 
plant. Examples are cutt ing oils used in a machine  shop,  Class II 
solvents for degreas ing and Class I and  II paint  solvents and  fuels 
associated with a n t o m o t v e  and  industrial t ruck repair. 

Cleaning arid Sanitation - U n d e r  provisions established by die U. S. 
Food and  Drug  Adminis t ra t ion (FDA) in die Code of  Federal 
Regulations, Title 21, "GMP for Medical Devices", Class I and  Class II 
liquids can be used for ,=leaning mad sanitation purposes.  Limited 
quanti t ies are used  to remove manufac tur ing  materials, mold  release 
compounds ,  and  o ther  con taminants  not  in tended  to be on die final 
product.  An example  would be die use of isopropyl alcohol (IPA), 
t ransferred to a cleaning wipe via a plunger-type liquid dispensing 
container.  The  cleaning wipe is t hen  used to remove manufac tu r ing  
materials not  in tended  to be on final product.  The  key point  here  is 
no t  that  the  liquid is no t  part  of  the  final product ,  bu t  that  l imited 
quanti t ies of  liquid are ased  and  the  use is incidental to the  
manufac tu r ing  operat ion which produces  the  product .  
SUBSTANTIATION: This  entire section has been rewritten to 
improve clarity and  to make it more  easily interpreted.  It is being 
relocated according to a reorganization of Chapter  5. 
COMMITI['EE ACTION: Accept. 

(Log#CP15)  
Committee:  FLC-OPS 

30- 150- (5-4.4.1): Accept 
SUBMITTER: Technical  Commit tee  on Operat ions,  
RECOMMENDATION: Relocate existing 5-4.4.1 to new Section 5-6 
and  revise. 

5-6 Loading and  Unl¢ad ing  Operations.  
5-6.1 This  section shall apply to operations involving the loading or 

un load ing  of  tmik cars a n d t a n k  vehicles and  the areas in facilities 
where these operat ions are conducted.  

5-6.2 Bond ing  requirements ,  as specified in this subsection shall 
no t  be required: 

(a) Where  vehicles are loaded exclusively with products  that  do 
not  have static accumula t ing  properties,  such as asphalts ( including 
cutback asphalts),  most  crude oils, residual oils, and  water-soluble 
liquids. 

(b) Where  no Class I liquids are hand led  at the  loading facility and  
where the  tank vehicles loaded are used  exclusively for Class II and  
Class III liquids. 

(c) Where  vehicles are loaded or un loaded  th rough  closed 
connections.  

5-6.3 Loading and  Unloading  Facilities. 
5-6.3.1" Tank  vehicle and tank car loading and  un loading  facilities 

sball be separated f rom aboveground  tanks, warehouses,  o ther  plant  
buildings, or the nearest  line of adjoining property that  can be buil t  
upon  by a distance of  at least 25 ft (7.6 m) for Class I liquids and  at 
least 15 ft (4.6 m) for (?;lass II and  Class III liquids, measu red  from 
the nearest  fill spou t  or transfer connect ion.  These  distances shall be 
permit ted to be reduced  if dlere is suitable protect ion for exposures.  
Buildings for p u m p s  or sbelters for personnel  shall be permit ted to 
be a part  of  die facility. 

5-6.3.2* Loading and  unloading facilities shall be provided with 
drainage systems or t r i e r  means  to contain spills. 

5-6.3.3 A loading or u aloading facility dlat has a canopy or roof 
that  does  no t  limit die dissipation of heat  or dispersion of  f lammable  
vapors and  does no t  restrict fire f ighting access mid control shall be 
treated as an  ou tdoor  f2.cility. 

5-6.3.4 Loading and  un load ing  facilities that  are used  to load 
liquids into tank vehicles th rough  open  domes  shall be provided 
with bond ing  means  for protect ion against  static electricity hazards. 
Such protect ion shall consist of  a metallic bond  wire permanent ly ,  
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electrically connec ted  to the  fill s tem or to some part  of  the facility 
s tructure that  is in electrical contact  with the  fill stem. The  free end  
of  such wire shall be provided with a clamp or equivalent  device for 
convenient  a t t achmen t  to some  metallic part  that  is in electrical 
contact  with die cargo tank of  the  tank vehicle. 

Exception: Except as modif ied by 5-6.2. 
5-6.3.5 Tank  car facilities where f lammable  and  combust ible  

liquids are loaded or un loaded  th rough  open domes  shall be 
protected against  stray currents  by permanent ly  bond ing  the  fill pipe 
to at least one rail and  to the  facility structure,  if of  metal.  Multiple 
pipelines d i r t  enter  the area shall be pe rmanent ly  honded  togemer .  
In addition, in areas where excessive stray currents  are known to 
exist, all pipelines enter ing  die area shall be provided with insulat ing 
sections to electrically isolate t hem f rom the facility" piping. 

Exception: These  precaut ions  shall no t  be required where  only 
Class II or Class Ill liquids are handled  and  where  there  is no 
probability that  tank cars will contain vapors f rom previous cargoes 
of  Class I liquids. 

5-6.3.6 Equ ipmen t  such as piping, pumps ,  and  meters  used  for the  
transfer of  Class I liquids between storage tanks and  the  fill s tem of  
the  loading facility shall no t  be used for die transfer of  Class II or 
Class III liquids. 

Exception No. 1: This provision shall no t  apply to water-miscible 
liquid mixtures  where the class of  the  mixture  is de t e rmined  by the 
concentra t ion  of  liquid in water. 

Exception No. 2: T h i s  provision shall no t  apply where the 
e q u i p m e n t  is c leaned between transfers. 

5-6.3.7 Remote  p u m p s  located in u n d e r g r o u n d  tanks-shall have a 
listed leak-detection device installed on the  p u m p  discharge side 
that  will indicate if the  piping system is no t  essentially liquidtight. 
Tiffs device shall be checked and  tested at least annual ly  according 
to the  manufac ture r ' s  specifications to ensure  proper  installation 
and  operation.  

5-6.4 Loading and  Unloading  of Tank  Vehicles. 
5-6.4.1 Liquids shall be loaded only into cargo tanks whose 

material of  construct ion is compatible with the  chemical characteris- 
tics of  the  liquid. The  liquid being loaded shall also be chemically 
compatible with the  liquid hau led  on the  previous load unless  the  
cargo tank has been cleaned. 

5-6.4.2 To prevent  a hazard due  to a change in flash poin t  of  
liquids, no c-argo tank or cargo tank c o m p a r t m e n t  that  has been 
used for Class I [ iqu id  shall be loaded with Class II or Class III liquid 
until the  tank or compa r tmen t  has been clemaed and  made  free of 
ignitible vapors. 

5-6.4.3 Before loading tank vehicles th rough  opera domes,  a 
bond ing  connect ion shall be made  to the  vehicle or tank before 
dome  covers are raised and  shall remain  in place until filling is 
comple ted  and  all dome  covers have been closed mad secured. 

Exception: As modif ied by 5-6.1.2. 
5-6.4.4 W h e n  transferr ing class 1 liquids, engines  of  tank vehicles or 

motors  of auxiliary or portable p u m p s  shall be shut  down dur ing  
making and  breaking hose connections,  ff loading or un loading  is 
done  without  requir ing the  use of die motor  of  the  tank vehicle, die 
motor  shall be shut  down d i rougbou t  any transfer operat ions 
involving Class I liquids. 

5-6.4.5 Filling th rough  open domes  into the  tanks of  rank vehicles 
that  contain vapor-air mixtures  within the f lammable  r~mge, or 
where the liquid being filled can form such a mixture,  shall be by 
means  of a downspout  dlat extends to within 6 inches  of  the  bot tom 
of the  tank. If the  downspout  does not  contact  the  tank bottom, a 
reduced  fill rate shall be used  until  die outlet  becomes  submerged .  
This precant ion shall not  be required when  loadingl iquids  that  are 
not  accumulators  of static electric charges. (NFPA 77, Recom- 
m e n d e d  Practice on Static Electricity, provides additional informa- 
tion on protection against  static electricity.) 

5-6.4.6 When  top loading a tank vehicle with Class I or Class II 
liquids without a vapor control system, valves used  for the  final 
control of flow sha l /be  of the  self-closing type and  shall be manual ly  
held open except  where automatic  means  are provided for shut t ing 
off the flow when the vehicle is full. Automat ic  shutoff  systems shall 
be provided with a manual  shutoffvalve located at a safe distance 
f rom the loading nozzle to stop the  flow if the automatic  system fails. 
W h e n  top loading a tank vehicle with vapor control, flow control 
shall b e l n  accordance  with 5-6.4.7 and  5-4.4.8. 

5-6.4.7 W h e n  bot tom loading a tank vehicle, a positive means  shall 
bep rov ided  for loading a p rede te rmined  quanti ty of  liquid, together  
with a secondary automatic  shutoff  control to prew:nt overfill. Tile 
connect ing  componen t s  between the loading rack and  the  tank 
vehicle that  are required to operate the  secondary control shall be 
functionally compatible.  The  connect ion  between the liqttid loading 
hose or pipe and  the  t ruck piping shall be by means  of a dry 
d isconnect  coupling.  

5-6.4.8 W h e n  bot tom loading a tank vehicle that  is equ ipped  for 
vapor control, bu t  when  vapor control is no t  used, the ~'mk shall be 
vented  to the  a tmosphere ,  at a he igh t  not  lower than  the  top of die 
cargo tank of the  vehicle, to prevent  pressurization of the  tank. 
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Connect ions  to the  facility's vapor control system shall be des igned 
to prevent  the  escape of  vapor to the  a tmosphere  when  no t  
connected  to a tank vehicle. 

5-6.4.9 W h e n  bot tom loading is used, reduced  flow rates, splash 
deflectors, or  o ther  devices shall be used  to prevent  splashing and  to 
minimize turbulence.  

5-6.4.10 Metal or conductive objects, such  as gauge  tapes, sample  
containers,  and  the rmomete r s ,  shall no t  be lowered into or 
suspended  in a c o m p a r t m e n t  while the  c o m p a r t m e n t  is being filled 
or immediately after cessation of  p u m p i n g  to permi t  the  relaxation 
o f  charge.  

5-6.5 Loading and  Unload ing  of  Tank  Cars. 
5-6.5.1 Liquids shall be loaded only into tank cars whose material  

of  construct ion is compatible with the  chemical  characteristics of  the  
liquid. The  liquid being loaded shall also be chemically compatible  
with the  l iquid hau led  on the previous load unless the  tank car has 
been cleaned. 

5-6.5.2 To prevent  a hazard f rom a change in flash point  of  liquids, 
no tank car or  tank car c o m p a r t m e n t  t h a t h a s  been utilized for Class 
I liquid shall be loaded with Class II or  Class Ill liquid until  such 
tank or c o m p a r t m e n t  has been cleaned. 

5-6.5.3 Filling th rough  open domes  into the  tanks cars that  contain 
vapor-air mixtures  within the  f lammable  range or where  the  liquid 
being filled can form such a mixture  shall be by means  of a 
downspout  that  extends  to within 6 inches of the bot tom of  the  tank. 
ff the  downspout  does no t  contact  the  tank bottom, a reduced  fill 
rate shall be used  until the  out let  becomes  submerged .  This  
precaut ion shall no t  be required when  loading liquids tha t  are no t  
accumulators  of  static electric charges. (NFPA 77, R e c o m m e n d e d  
Practice on Static Electricity, provides addit ional  informat ion on 
static electricity protection.) 

5-6.5.4 W h e n  bot tom loading is used, reduced  flow rates, splash 
deflectors, or  o ther  devices shall be used  to prevent  splashing and  to 
minimize turbulence.  

5-6.5.5 Metal or  conductive objects, such  as gauge tapes, sample  
containers,  and  thermometers ,  shall no t  be lowered into or 
suspended  in a c o m p a r t m e n t  while the  c o m p a r t m e n t  is being filled 
or immediately after cessation o f  p u m p i n g  to permi t  the  relaxation 
of charge. 

A-5-6.3.1 Use of f ixed fire protect ion systems, dikes, fire-rated 
barriers, or  combinat ion  of  any  o f  these can provide suitable 
protect ion f rom exposures.  

A-5-6.3.2 The  intent  of  this r equ i r emen t  is to prevent  die spread of  
uncontrol led,  spilled liquid f rom traveling beyond die loading or 
un load ing  area and  exposing surrounding,  equ i pmen t  and. buildings. 
SUBSTANTIATION: This  entire section has been rewnt ten  to 
improve c lar i tyand to make  it m o r e  easily interpreted.  It is being 
relocated according to a reorganizat ion of Chapter  5. 
COMMITTEE ACTION: Accept. 

(Log #CP16) 
Committee:  FLC-OPS 

30- 151 - (5-4.4.2): Accept 
SUBM1TTER: Technical  Commit tee  on Operat ions,  
RECOMMENDATION: Relocate existing 5-4.4.2 to new Section 5-7 
and  revise. 

5-7 Wharves 
5-7.1 This  section shall apply to all wharves as def ined in Section 

1-6 whose pr imary purpose  is the bulk transfer  of  liquids. General 
purpose  wharves tha t  hand le  bulk transfer  of  liquids a n d  o ther  
commodi t ies  shall mee t  the  requi rements  of NFPA 307, Construc- 
t ion and  Fire Protection of Marine Terminals ,  Piers and  Wharves. 

5-7.2 This  section shall no t  apply to the  following: 
(a) Marine service stations, as covered in NFPA 30A, Automotive 

and  Marine Service Station Code; 
(b) Marinas and  boatyards, as covered in NFPA 303, Fire Protec- 

tion Standard  for Marinas a n d  Boatyards; 
(c) Wharves tha t  hand le  liquified pe t ro leum gases, as covered in 

NFPA 59A, Standard  for the  Production,  Storage and  Hand l ing  of 
Liquified Natural  Gases (LNG) and  NFPA 58, S tandard  for die 
Storage and  Handl ing  of  Liquified Pet ro leum Gases. 

5-7.3 Incidental  hand l ing  of packaged cargo of liquids and  
l oad ing /un load ing  of  genera l  cargo, such  as ships stores, du r ing  
transfer of  liquids sha l lbe  conduc ted  only when  approved by the  
wharf  superafsor  a nd  the  senior  officer of  the vessel. 

5-7.4 Wharves at which liquid cargoes are to be t ransferred in bulk 
to or  f rom tank vessels shall be at least 100 ft (30 m) f rom any bridge 
over a navigable waterway or f rom any ent rance  to or supers t ruc ture  
of  a vehicular  or railroad tunne l  u n d e r  a waterway. T he  terminat ion  
of the  loading or un load ing  f ixed p ip ing shall be at least 200 ft 
(60 m) f rom any bridge or f rom any ent rance  to or supers t ruc ture  of  
a tunnel .  
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5-7.5 The  substructure  and  deck of  tile wharf  shall be substantially 
des igned for the  use in tended.  The  deck shall be permi t ted  to be of 
any material tha t  will afford the desired combinat ion  of flexibility, 
resistance to shock, durability, s t rength,  and  fire resistance. Heavy 
t imber  construct ion shall be permit ted.  

5-7.6 Tanks  used exclusively for ballast water or Class II or Class III 
liquids shall be permi t ted  to be installed on a suitably des igned 
wharf. 

5-7.7 Loading p u m p s  capable of bui lding up pressures that  exceed 
the  safe working pressure of  cargo hose or loading arms shall be 
provided with bypasses, relief valves, or o ther  a r rangements  to 
protect  the  loading facilities against  excessive pressure. Relief 
devices shall be tested at least annual ly  to de te rmine  that  they 
funct ion  satisfactorily at their  set pressure. 

5-7.8 All pressure  hoses and  coupl ings shall be inspected at 
intervals appropriate  to their  service. With the  hose extended,  the  
hose and  couplings shall be tested us ing  the  in-service m a x i m u m  
operat ing pressure. Any hose showing material deterioration, signs 
of leakage, or weakness in its carcass or  at die couplings shall be 
withdrawn f rom service and  repaired or d iscarded.  

5-7.9 Piping, valves, and  fittings shall mee t  applicable requi rements  
of  Chapter  3 and  shall also mee t  the  following requirements:  

5-7.9.1 Flexibility o f p i p i n g s h a l l  be assured by appropria te  layout 
and  a r r a n g e m e n t  of  p iping supports  so tha t  mot ion  of the  wharf  
s tructure result ing f rom wave action, currents,  tides, or the  moor ing  
of  vessels will no t  subject  the  piping to excessive strain. 

5-7.9.2 Pipe jo ints  that  d e p e n d  on the  friction characteristics of  
combust ible  materials or on the  grooving of pipe ends for mechani -  
cal cont inui ty  of  p ip ing shall no t  be permit ted.  

5-7.9.3 Swivel jo ints  shall be permi t ted  to be used in piping to 
which hoses are connec ted  and  for art iculated swiveljoint transfer 
systems, provided the  design is such  that  the  mechanical  s t rength  of 
the  jo in t  will no t  be impaired if the  packing materials shou ld  fail, for 
example,  by exposure to fire. 

5-7.9.4 Each line conveying Class I or  Class II liquids leading to a 
wharf  shall be provided with a readily accessible block valve located 
on shore  near  die approach  to. the  wharf, and  outside of any diked 
area. Where  more  than  one hne  is revolved, the  valves shall be 
~5ouped in one  location. 

-7.9.5 Means shall be provided for easy access to any cargo line 
valves that  are located below the whaffdeck .  

5-7.10 Pipelines on wharves that  handle  Class I or Class II liquids 
shall be adequately bonded  and  g rounded .  If excessive stray 
currents  are encountered ,  insulat ing flanges or jo in ts  shall be 
installed. Bonding  and  g r o u n d i n g  connect ions  on all pipelines shall 
be located on the  wharf  side o f  insulat ing flanges, if used,  and  shall 
be accessible for inspection. Bonding  between the wharf  and  the 
vessel shall no t  be required. 

5-7.11 Hose or articulated swivelzjoint pipe connect ions  used  for 
cargo transfer  shall be capable of  accommoda t ing  the  combined  
effects of  change  in draft  and  change  in tide. Mooring lines shall be 
kept adjusted to prevent  surge of  the  vessel f rom placing stress on 
the  cargo transfer  system. Hose shall be suppor ted  to avoid kinking 
and  damage  from chafing. 

5-7.12 Material shall no t  be placed on wharves in such a m a n n e r  as 
to obstruct  access to fire f ight ing e q u i p m e n t  or impor tan t  pipeline 
control valves. Where  the  wharf  is accessible to vehicle traffic, an  
unobs t ruc ted  roadway to the  shore  end  of the  wharf  shall be 
main ta ined  for access o f  fire f ight ing apparatus.  

5-7.13 Loading or un loading  shall no t  c o m m e n c e  until  the  wharf  
supervisor and. the  person in char'l~e of the  tank vessel agree that  the  
tank vessel is properly moored  a n d  all connect ions  are properly 
made.  

5-7.14 Mechanical  work shall no t  be pe r fo rmed  on the  wharf  
dur ing  cargo transfer, except  u n d e r  special authorizat ion based on a 
review of  the  area involved, m e t h o d s  to be employed,  an d  precau- 
t ions necessary. 

5-7.15 Sources of  ignit ion shall be control led dur ing  transfer of  
liquids. Mechanical  work, including but  not  l imited to vehicular  
traffic, welding, grinding,  and  o ther  ho t  work, shall no t  be per- 
fo rmed  dur ing  cargo transfer  except  as author ized by the  wharf  
supervisor a n d t h e  senior  officer on the  vessel. Smoking shall be 
prohibi ted  at all t imes on the  wharf  dur ing  cargo transfer  opera- 
tions. 

5-7.16 For mar ine  terminals  hand l ing  f lammable  liquids, Figure 5- 
7.16 shall be used  to de te rmin ing  the  extent  of  hazardons  (classi- 
fied) areas for the  purpose  of installation of electrical equ ipment .  

5-7.17 Where  a f lammable  a tmosphe re  migh t  exist in the  vessel 
cargo compar tment ,  cargo transfer systems shall be des igned  to limit 
the  velocity of  the  incoming  liquid s t remn to 3 feet per  second  until 
the  compa r tmen t  inlet open ing  is sufficiently submerg ed  to prevent  
splashing. 

5-7.18 ~ilters, pumps ,  wire screens and,  o ther  devices that  migh t  
produce  static electric charges t h rough  tu rbu lence  shall be so 
located to allow a m i n i m u m  of  30 seconds relaxation t ime prior to 
discharging cargo into the  compar tment .  
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5-7.19" Spill collection shall be provided a round  manifold  areas to 
prevent  spread of liquiCs to o ther  areas of  the  wharf  or  u n d e r  the  
wharf. Vapor seals shall be provided on all drain lines leaving the  
wharf. 

5-7.20 Where  required,  wharves shall have a system to isolate and  
shutdown the  loading operat ion in the  event  of failure of  a hose, 
loading arm, or  manifold valve. This  system shall mee t  all of  the  
following requirements :  

(a) ff the  protective system closes a valve on a gravity fed or 
pipeline f e d l o a d i n g  system, care shall be taken to ensure  the  line is 
protected f rom any result ing pressure  surges. 

(b) Emergency  shutdown systems shall be permit ted to be 
automatically or manual ly  activated. Manually activated device(s) 
shall be well marked  and  accessible dur ing  an emergency.  

5-7.21" Fire protect ion for wharves shall be related to the  products  
being  hand led ,  emergelacy response capability, size, location, 
f requency of  use and  adjacent  exposures.  

A-5-7.19 Where  practzal ,  the  collection basin should  be d ra ined  to 
a remote  location. 

A-5-7.21 Because of the many  variables involved, exact require- 
ments  canno t  be provided. However, Table 5-7.21 provides 
guidance  on the  level of  fire protect ion typically provided at wharves 
and  marine  terminals  hand l ing  f lammable  liquids. (See table 
below.) 

5-7.21.1 Where  a fire water main  is provided, the  main  shall be 
permit ted to be wet or dry. In all cases, isolation valves and  fire 
d e p a r t m e n t  connect ions  shall be provided at the wharf-to-shore 
connect ion.  

5-7.21.2 Where  a fire water main  is provided, hydrants  a n d  
monitors  shall be provided so tha t  effective fire water s t reams can be 
applied to any berth or loading manifold f rom two directions. 

~-7.21.3 Fire water pumps ,  fire hoses, fire water mains,  foam 
systems and  other  fire suppress ion equ i pmen t  shall be main ta ined  
and  tested in accordance with NFPA 25, Standard for the  Inspection,  
Testing, and  Maintenance  of  Water-Based fire Protection Systems. 

5-7.21.5 Where  no fire water main  is provided, at  least two 150 
p o u n d  dry chemical ext inguishers  shall be provided. The  extin- 
guishers  shall be located within 50 feet  of  p u m p  or manifold areas 
and  shall be easily reached  a long emergency  access paths. 
SUBSTANTIATION: This  entire section has been rewritten to 
improve clarity and  to make  it more  easily interpreted.  It is being 
relocated accordinlg to ~: reor ganization of Chap ter 5. 
COMMITTEE ACTION : Accept. 

(Log #CP17) 
Commit tee:  I:LC-OPS 

30- 152 - (5-5): Accept 
SUBMITTER= Technical  Commit tee  on Operat ions,  
RECOMMENDATION:  Relocate existing 5-5 to new section 5-10 
and  re~'se. 

5-10 Vapor Recovery and  Vapor  Processing Systems. 
5-10.1 Scope. 
5-10.1.1 This section shall apply to vapor recovery and  vapor 

processing systems where: 
(a) The  vapor source operates  at pressures f rom vacuum up  to a n d  

including 1 psig (6.9 kPa), or 
(b) The re  is a potential for vapor mixtures  in the  f lanlmable range. 
5-10.1.2 This section shall no t  apply to: 

( a )  Marine systems that  complywith  U.S. DOT Regulations 33CFR 
Parts 154, 155, 156, and  U.S. Coast Guard  Regulat ions 46CFR Parts 
30, 32, 35, 39. 

(b) Marine service station systems that  comply with NFPA 30A. 
5 - 1 0 . 2 0 v e r p r e s s u r e / V a c u u m  Protection. Tanks  and  equ ipm en t  

shall have i n d e p e n d e n t  vent ing for overpressure or vacuum 
condit ions that  migh t  occur f rom malfunct ion  of the  vapor recovery 
or vapor proces.sing system. 

Exception: For tanks, vent ing shall complywi th  2-3.5 or 2-3.6. 
5-10.3 Vent  Location. 
5-10.3.1 Vents on vapor  processing systems shall be no t  less than  12 

ft (3.6 m) from adjacent  g r o u n d  level, with outlets located and  
directed so that  ignitible vapors will disperse to a concentra t ion 
below the  lower f lammable  limit Off) before reaching any location 
that  migh t  contain  an ignition source.  

5-10.3.2 Vapor processing equ ipmen t  and  vents shall be located in 
accordance with 5-3.2. 

5-10.4 Vapor Collection Systems. 
5-10.4.1 Vapor collection piping shall be des igned to prevent  

t rapping liquid. 
5-10.4.2 Vapor recovery and  vapor processing systems that  are not  

des igned to hand le  liquid shall be provided with a means  to 
el iminate any liquid that  carries over to or  condenses  in the  vapor 
collection system. 

5-10.5" Liquid Level Monitoring.  
5-10.5.1 A liquid knock-out  vessel used  in the  vapor collection 

system shall have m e a n s  to verify the  liquid level and  a h igh  liquid 
level sensor  tha t  activates an  alarm. 

5-10.5.2 For u n m a n n e d  facilities, the  h igh  liquid level sensor  shall 
initiate shu t  down of  liquid t ransfer  into the  vessel and  shu tdown of  
vapor recovery or vapor processing systems. 

Table A-5-7.21 Typical Fh'e Protection for Wharves and Marine Terminals 

Water 
Demand 

glml 

H ~ n t  
Monitors 

h=,p m a 

2-500 

Hose Reels 

Barge Terminals 500-1000 Two 1 1/4 

Tanks 1000-2000 2-500 Two 1 1/4 
20,000 DWT and under 

20-70,000 D w r  2000 2-1000 Four I 1/4 c 

70,000 DWT and over 2000 f 2-1000 Four 1 1/4 c 

Sea Islands 2000.4000 f 3-1000 Four 1 1/4 c 

F,r~ ~ t h g ~ h e r  Dry 
Chemical 

150 ib 
$0 lh Wheeled 

2 NR 

2 1 

2 2 d 

2 d 

4 2 

International 
Shore 

Connection 

Emerg, enq, E  £nt 
Monitors & 
Hose Foam 
Concentrate 

Fire Boat 
Connection 

NR 1 100 b NR 

1 1 3OO b 2 

2 1 2000 2 

2 1 2OOO e 2 

~, 2 $,000 2 

NR = Not Required. 
(a) A minimum of two 1 1/2 in. hydrant outlets should be provided at each monitor riser. 
(b) Can be provided by onshore mobile equipmenL 
(c) One hose reel at each berth should have foam capability. 
(d) The proximity of adjacent berths may reduce total required. 
(e)* Add foam for under-dock system (0.16 x 0.3 x 30 x area), 
(0"  Add water for undel~lock system (0.16 x area) 

* O Under-dock systems are pfional. 
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5-10.6 Overfill Protection. 
5-10.6.1 Storage tanks served by vapor processing or vapor recovery 

systems shall be equipped  with overfill protect ion in accordance with 
Section 2-10. 

5-10.6.2 Overfill protect ion of tank vehicles shall be in accordance 
with 5-6.4.6 t h rough  5-6.4.8. 

5-10.6 Sources of  Ignition. 
5-10.6.1 Vapor Release. Tank  or e q u i p m e n t  openings  provided for 

purposes  of  vapor recovery shall be protected against  possible vapor 
release in accordance  with 2~t.6.6, 2-5.4.9, 5-6.4.7, and  5-6.4.8. 

5-10.6.2" Electric. Electrical area classification shall be in 
accordance with 5-3.6. 

5-10.6.3" Static Electricity. Vapor collection and  vapor processing 
equ ipmen t  shall be protected against  static electricity in accordance 
with 5-9.4. 

5-10.6.4" Spontaneous  Ignition. Where  there  is the  potential  for 
spon taneous  ignition, precaut ions  shall be taken either by design or 
written procedures  to prevent  ignition. 

5.10.6.5" Friction Heat  or Sparks f rom Mechanical  Equipment .  
Mechanical e q u i p m e n t  used  to move vapors that  are in the  
f lammable  range shall be des igned to prevent  sparks or o ther  
ignition sources u n d e r  both normal  and  e q u i p m e n t  malfunct ion 
conditions.  

5-10.6.6" Flame Propagation. Where  there is reasonable potential 
for ignition of a vapor mix in the  f lammable  range, means  shall be 
provided to stop the  propagat ion  of f lame t h rough  the vapor 
collection system. The  means  chosen shall be appropr ia te  for the  
condit ions unde r  which they will be used. 

5-10.6.7 Explosion Protection. Where  used, explosion protect ion 
systems shall comply with NFPA 69, S tandard  on Explosion 
Prevention Systems. 

5-10.7 Emergency System Shutdown. Emergency shutdown systems 
shall be des igned  to fail to a safe position in the  event of loss of  
normal  system power (i.e., air or electric) or e q u i p m e n t  malfunc-  
tion. 

5-10.8 Fire Protection. Fire protect ion shall be provided for vapor 
recovery systems tha t  have f lammable  vapor enr iching systems and  
shall be capable o f  reaching  the  vapor collecting and  enr ich ing  
systems. Small vapor recovery systems shall be permi t ted  to be 
protected with 150 lb dry chemical extinguishers.  

NOTE: All Appendix  i tems are r e n u m b e r e d  accordingly. 
SUBSTANTIATION: This entire section has been rewritten to 
improve clarity and  to make it more  easily interpreted.  It is being 
relocated according to a reorganization of Chapter  5. 
COMMITTEE ACTION: Accept. 

(Log #CP18) 
Committee:  FLC-OPS 

30- 153 - (5-6.1, 5-6.3 t h rough  5-6.7): Accept  
SUBMITTER: Technical  Commi t tee  on Operat ions,  
RECOMMENDATION: Combine  these  sections into a new Section 
5-12 and  revise as follows: 

5-12 Fire Protection and  Fire Suppress ion 
5-12.1 General 
5-12.1.1 This  Section covers the  commonly  recognized manage-  

men t  control systems and  me thods  used  to prevent  or minimize the  
loss f rom fire or explosion in liquid processing facilities. Other  
recognized fire prevent ion and  control factors, involving construc- 
tion, location, separation,  etc., are addressed elsewhere in this 
Chapter .  

5-12.2 The  wide range in size, design and  location of liquid 
processing facilities precludes the  inclusion of  detai led fire 
prevent ion and  control systems and  me t hods  applicable to all such 
facilities. The  authori ty  having jur isdict ion shall be consul ted on 
specific cases or qualified eng ineer ing  j u d g m e n t  shall be exercised 

5-12.2 Portable Fire-Control Equipment .  
5-12.2.1 Listed portable fire ext inguishers  shall be provided for 

facilities in such  quantities, sizes, and  types as migh t  be  needed  for 
the special hazards of  operat ion and  storage. (NFPA 10, S tandard  
for Portable Fire Extinguishers,  provides informat ion  on the 
suitability of  various types o f  extinguishers.)  

5-12.2.2 When the need  is indicated, s tandpipe and  hose systems, 
installed in accordance  with NFPA 14, Standard for the  Installation 
of Standpipe and  Hose Systems, or hose connect ions  f rom sprinkler 
systems using combinat ion  spray and  straight s t ream nozzles, 
installed in accordance  with NFPA 13, S tandard  for the  h/stallation 
of Sprinkler Systems, shall be used. 

5-12.2.3 When  the need,  mobile foam apparatus  shall be provided. 
(NEPA 11 C, Standard for Mobile Foam Apparatus,  provides 
information on the subject.) 

5-12.2.4 Automotive and  t ra i ler-mounted fire apparatus,  where 
de t e rmined  necessary, shall no t  be used for any purpose  other  than  
fire fighting. 

5-12.2.7 Fixed Fire Control Equipment .  
5-12.2.1 A reliable water supply or o ther  suitable fire control agent  

shall be available in pressure and  quanti ty to meet  the  fire demands  
indicated by the  special hazards of  operation,  storage, or exposure. 

5-12.2.2 Hydrants, with or without  fixed moni tor  nozzles, shall be 
provided in accordance with accepted practice. The  n u m b e r  and  
p lacement  will d e p e n d  on the hazard of  the  liquid-processing 
facility, storage. (See NFPA 24, S tandard  for the  Installation of 
Private Fire Service Mains and  Thei r  Appur tenances ,  for information 
on this subject.) 

5-12.2.3 Where  the need  is indicated by the  hazards of liquid 

~ rocessing, storage, or  exposure,  fixed protect ion shall be provided 
y means  of  approved sprinkler systems, water spray systems, deluge 

systems, fire resistive materials, or a combina t ion  of these. (See 
NFPA 13, S tandard  for the  Installation of Sprinkler Systems, and  
NFPA 15, Standard for Water  Spray Fixed Systems for Fire Protec- 
tion, for informat ion  on these subjects.) 

5-12.2.4 Where  provided fire control systems shall be designed, 
installed, and  main ta ined  in accordance with the  following NFPA 
standards:  

(a) NFPA 11, Standard for Low Expansion Foam and  Combined  
Agent  Systems; 

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

(c) NFPA 12, Standard on Carbon Dioxide Ext inguishing Systems; 
(d) NFPA IZA, Standard on Halon 1301 Fire Ext inguishing 

Systems; 
(e) NFPA 12B, Standard  on Halon 1211 Fire Ext inguishing 

Systems; 
(f) NFPA 16, Standard on the  Installation of Deluge Foam-Water 

Sprinkler and  Foam-Water Spray Systems; 
(g) NFPA 17, Standard for Dry Chemical  Extinguishing Systems. 
5-12.5 Detection and  Alarm. 
5-12.5.1 An approved means  for p rompt  notification of fire or 

emergency  to those within the  plant  a n d t o  the  available public or 
mutual  aid fire depa r tmen t  shall be provided. 

5-12.5.2 Those  areas, including buildings, where a potential  exists 
for a f lammable  liquid spill shall be moni to red  as appropriate.  Some 
methods  may include: 

(a) Personnel  observation or patrol; 
(b) Process moni to r ing  equ ipmen t  that  would indicate a spill or 

leak might  have occurred; 
(c) Provision of gas detectors to cont inuously moni tor  the  area 

where facilities are una t tended .  
5-12.6 Emergency Planning  arid Tra in ing  
5-12.6.1 Personnel  responsible for the  use and  operat ion of fire 

protection e q u i p m e n t  shall be t ra ined in the use of  that  equipment .  
Refresher  t ra ining shall be conducted  at least annually.  

5-12.6.2 Planning  of effective fire control measures  shall be 
coordinated with local emergency  response agencies. 

5-12.6.3 Procedures  shall be established to provide for safe 
shutdown of operat ions u n d e r  emergency  conditions.  Provisions 
shall be made  for periodic training, inspection,  and  testing of  
associated alarms, interlocks, and  controls. 

5-12.6.4 The  emergency  procedure  shall be kept  readily available 
in an  operat ing area and  upda ted  regularly. 

5-12.6.5 Where  premises are likely to be una t t ended  for consider- 
able periods of time, a summary  of the  emergency plan shall be 
posted or located in a strategic and  accessible location. 

5-12.7 Inspection and  Maintenance.  
5-12.7.1 All fire protection equ ipmen t  shall be properly main- 

rained, and  periodic inspect ions and  tests shall be done  in accor- 
dance with both s tandard practice and  equ ipmen t  manufac ture r ' s  
r ecommenda t ions .  

5-12.7.2 Maintenance  and  operat ing practices shall control leakage 
and  preven t  spillage of  f lammable  liquids. 

5-12.7.3 Combust ible  waste material  and  residues in operat ing 
areas shall be kept  to a min imum,  stored in covered metal  contain- 
ers, and  disposed of daily. 

5-12.7.4 Ground  areas a round  facilities where liquids are stored, 
handled,  or used shall be kept  free of  weeds, trash, or  o ther  
unnecessary combustible materials. 

5-12.7.5 Aisles established for m o v e m e n t  of  personnel  shall be 
main ta ined  clear of  obstruct ions to permi t  orderly evacuation and  
ready access for manua l  fire f ighting activities. 
SUBSTANTIATION: This entire section has been rewritten to 
improve clarity and  to make it more  easily interpreted.  It is being 
relocated according to a reorganization of Chapter  5. 
COMMITI'EE ACTION: Accept. 
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(Log #CP19) 
Committee: FLC-OPS 

30- 154- (5-6.2): Accept 
SUBMITTER: Technical Committee on Operations, 
RECOMMENDATION: Relocate current  5-6~2 to new section 5-9. 
and renumber  as follo~;: 

5-9 Control of  Ignition Sources. 
5-9.1 Precautions shall be taken to prevent the ignition of 

flammable vapors. Sources of ignition include, but are not  limited 
to: 

(a) Open fimnes 
(b) Lightning 
(c) Hot  surfaces 
(d) Radiant heat  
(e) Smoking 
(f) Cutting mad weldirtg 
(g) Spontaneous ignition 
(h) Frictional heat  or sparks 
(i) Static electricity 
(j) Electrical sparks 
(k) Stray currents 
(I) Ovens, furnaces, and heating equipment.  
5-9.2 Smoking shall be permitted only in designated and properly 

identified areas. 
5-9.3 Welding, cutting. . and similar spark-producin, g operations. . 

shall not  be perrmtted 111 areas containing flammable hqmds until a 
written permit  authorizing such work has been issued. The permit  
shall be issued by a person in authority following h i s /he r  inspection 
of  the area to assure that proper  precautions have been taken and 
will be followed until the j ob  is completed. (See NFPA 51B, Standard 
for Fire Prevention in Use of Cutting and Welding Processes.) 

5-9.4 Static Electricity. All equipment,  such as tanks, machinery, 
and piping, where an igl~itable mixture may be present  shall be 
bonded  or connected  t c a  ground. The bond or ground or both 
shall be physically applied or shall be inherently present  by the 
nature of the installation. Electrically isolated sections of  metallic 
piping or equipment  shall be bonded  to the other  portions of  the 
system or individually grounded  to prevent hazardous accumulations 
of static electricity. (NFPA 77, Recommended  Practice on Static 
Electricity, provides  information on this subject.) 
SUBSTANTIATION: This entire section has been rewritten to 
improve clarity and to make it more  easily interpreted. It is being 
relocated according to a reorganization of Chapter 5. 
COMMrrrEE ACTION: Accept. 

(Log #CP20) 
Committee: FLC-OPS 

30-155 - (5-6.3.1): Accept 
SUBMITTER: Technical Committee on Operations, 
RECOMMENDATION: Add the following to 5-6.3.1: 

"Water-based fire protection systems shall he inspected, tested, and 
maintained in accordance with NFPA 25, Standard for the Inspec- 
tion, Testing, and Maintenance of Water-Based fire Protection 
Systems." 
SUBSTANTIATION: This addition provides the user with guidance 
on proper  maintenance of fire protection systems. 
COMMITrEE ACTION: Accept. 

(Log #CP21) 
Committee: FLC-OPS 

30-156 - (5-11): Accept 
SUBMITTER: Technical Committee on Operations, 
RECOMMENDATION: Add a new Section 5-11 to read as follows: 

5-11 Management  of Fire Hazards 
5-11.1 This section shall apply to the management  methodology 

used to identify, evaluate, and control the hazards involved in 
processing and handling of flammable and combustible liquids. 
Theses hazards include, but  are not  limited, to, preparation, 
separation, purification, and change of  state, energy content,  or 
composition. 
5-11.2 Operations involving flanlmable and combustible liquids 

shall be reviewed to ensure that fire and explosion hazards resulting 
from loss of conta inment  of liquids are provided with corresponding 
fire prevention and emergency action plans. 

Exception No. 1 : Operations where liquids are used solely for on- 
site consumption as fileh;. 

Exception No. 2: Operations where Class II or Class III liquids are 
stored in atmospheric tanks or transferred at temperatures  below 
their flash points. 

Exception No. 3: Retail occupancies, crude petroleum exploration 
and product ion operations, and normally unoccupied facilities in 
remote locations. 

5-11.3 The extent of fire prevention and control that  is provided 
shall be de te rmined  by means of  an engineering evaluation of the 
operation and application of  sound fire protection and process 
engineering principles. This evaluation shall include, but not  be 
limited to: 

(a) Analysis of the fire and explosion hazards of  the operation. 
(b) Analysis of  hazardous materials and chemicals andhazardous  

reactions used in the operation and the Safeguards taken to control 
them. 

(c) Analysis of  applicable facility design requirements in Sections 5- 
3 through 5-8. 

(d) Analysis of applicable requirements for liquid handling, 
transfer, and use, as covered in Sections 5-3 through 5-8. 

(e) Analysis of local conditions, such as exposure to and from 
adjacent properties and exposure to floods, earthquakes, and 
windstorms. 

(f) analysis of  the emergency response capabilities of the local 
emergency services. 
5-11.4 A written emergency action plan that is consistent with 

available equipment  andpe r sonne l  shall be established to respond 
to fires and related emergencies. This plan shall include the 
following: 

(a) Procedures to be followed in case of fire, such as sounding the 
alarm, notifying the fire deparunent ,  evacuating personnel,  and 
controlling a n d  extinguishing the fire. 

(b) Procedures and schedules for conducting drills of these 
procedures. 

(c) Appoin tment  and training of  personnel  to carry out assigned 
duties. These duties shall be reviewed at the time of  initial assign- 
ment,  as responsibilities or response actions change, and whenever 
anticipated duties change. 

(d) Maintenance of fire protection equipment.  
(e) Procedures for shutting down or isolating equipment  to reduce 

the release of liquid. This shall include assigning personnel  
responsible for maintaining critical plant fimctions or shutdown of  
plant processes. 

(f) Alternate measures for the safety of occupants. 
5-11.5 Personnel responsible for the use and operation of  fire 

protection equipment  shall be trained in the use of that equipment.  
Refresher training shall be conducted at least annually. 

5-11.6 Planning of effective fire control measures shall be 
coordinated with local emergency response agencies. 

5-11.7 Procedures shall be established to provide for st_re shutdown 
of operations under  emergency conditions. Provisions shall be made 
for periodic training, inspection, and testing of associated alarms, 
interlocks, and controls. 

5-11.8 The emergency procedure  shall be kept readily available in 
an operating area and updated regularly. 

5-11.9 Where premises are likely to be unat tended for considerable 
periods of  time, a summary of  the emergency plan shall be posted or 
located in a strategic and accessible location. 

5-11.10 The fire hazards management  review conducted in 
accordance with 5-11.2 shall be repeated whenever the hazards 
leading to a fire or explosion change significantly. Conditions that 
might require repeating a review include, but nit be limited to: 

(a) When changes occur in the materials in process. 
(b) When  changes occur in process equipment.  
(c) When changes occur in process control. 
(d) When changes occur in operating procedures or assignments. 

SUBSTANTIATION: This new section presents a holistic approach 
to the management  of  fire hazards and is considered a key step in 
the prevention of  fires and explosions in the process industries. This 
material summarizes tbe previous material used by NFPA 30 to cover 
management  issues and provides new material in light of major 
regulatory developments. 
COMMITI'EE ACTION: Accept. 

(Log #92) 
Committee: FLC-OPS 

30- 157 - (5-11 (New)): Accept in Principle 
SUBMITTER: Byron L Briese, HSB Professional Loss Control 
RECOMMENDATION: Combine certain sections of existing text, 
notably from section 5-6.1.3 and 5-6.4.1 with new material. This 
newly numbered  section would provide a comprehensive approach 
to Process Hazards Management  issues. 

5-11.1 This section shall apply to the management  methodology 
used to identify, evaluate andcon t ro l  flammable or combustible 
liquids processing, handl ing and storage hazards. Liquid hazards 
can involve, but are not  limited to, preparation; separation; 
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purification; change of state, energy content, or composition. 
5-1t.2 Flammable and combustible liquid operations in one 

location involving 10,000 lb (1200 gal water equivalent) or more 
shall be reviewed to assure that fire and explosion hazards from a 
potential loss of containment incident are provided with correspond- 
ing fire prevention and emergency action plans. (See Appendix A 
for assistance in converting pounds of liquid to gallons of liquid). 

Exception No. 1 : Operations where liquids are used solely for on- 
site consumption as a fuel, if such fuels are not part of an operation 
containing another liquid. 

Exception No. 2: Operations wiaere Class II or III liquids are stored 
in atmospheric tanks or transferred at temperatures below their flash 
points. 
Exception No. 3: This provision shall not apply to retail facilities, 

crude petloleum drilling or servicing operations or normally 
unoccupied remote facilities. 
5-11.3 The process hazards management review should segment 

the operations into contiguous, homogeneous, process units. 
5-11.4 The extent of fire prevention and control provided for the 

liquid processing facility shall be determined by an engineering 
evaluation of die operation, followed by the application of sound 
fire protection and process engineering principles. The evaluation 
shallinclude, but not be limited: 

(a) Analysis of fire and explosion hazards of the liquid operation. 
(b) Analysis of hazardous materials, hazardous chemicals, or 

hazardous reactions in the operations and the safeguards taken to 
control such materials, chemicals or reactions. 

(c) Analysis of facility design requirements in Section 5-XX. 
(d) Analysis of the liquid handling, transfer, and use requirements 

in Section 5-XX. 
(e) Analysis of local conditions, such as exposure to and from 

adjacent properties, flood potential, or earthquake potential. 
(f) Analysis of the capability of the fire department or mutual air 

response. 
5-11.5 A written emergency action plan, consistent with the 

available equipment and personnel, shall be established to respond 
to fires andemergencies. This plan shall include the following: 

(a) Procedures to be used in case of fire, such as sounding the 
alarm, notifying the fire department, evacuating personnel, and 
controlling arid extinguishing the fire. 
(b)  Procedure and schedule for conducting drills of these 

procedures oudined in 5-11.5 (a). 
(c) Appointment and training ofpersons to carry out fire safety 

duties. The duties shall be reviewedat the time of initial assignment, 
as responsibilities or actions change, or whenever anticipated duties 
change. 

(d) Maintenance of fire protection equipment. 
(e) Shutdown or isolation of equipment to reduce the escape of 

liquid. This shall incorporate personnel assignments for the 
maintenance of critical plant functions or shutdown of plant 
processes. 

(f) Alternate measures for the safety of occupants while an fire 
protection equipment is shut down. 
5-11.6 The process hazards management review conducted in 

accordance with 5-11.2 shall be repeated whenever the hazards 
leading to fire/explosion are significandy altered. This can occur 
under, but not be limited to, the circumstances below: 

(a) when changes occur in the materials-in-process. 
(b) when changes occur in process equipment. 
(c) when changes occur in process control. 
(d) when changes occur in operating procedures or assignments. 

Appendix Material 
A-5-11.2 The quantity of 10,000 lb converts'to approximately 1,200 

bgal of water at 50°F (10°C). To compute the gallons of the liquid 
eing considered, divide the 1,200 gal of water by the density of the 

liquid. 
For example, the density of Ethyl Alcohol is 0.8. The 10,000 lb 

exempt quantity of Ethyl Alcohol would be 1,200 gal/0.8 or 1,500 
g~. 
A-5-11.4 Fire prevention and control analysis and emergency 

action plans should be written documents prepared by personnel 
familiar with the hazards of the subject site. Each site should be 
examined by specific operations such as: process/manufacturing 
areas, storage buildings, tank farms, etc. 
Appropriate fire prevention measures should be delineated for 

each site operation. These measures can include: process controls, 
vessel integrity, ventilation systems, static electricity controls, 
classified electrical equipment, and control of material handling 
equipment. Maintenance procedures needed to assure the 
reliability of these preventative measures should also be included in 
e document. 
The Occupational Health and Safety Administration (OSHA) of 

the United States Department of Labor has promulgated a standard 
regarding Process Safety Management (PSM), that requires certain 
facilities handling designated hazardous materials to implement a 
Process Safety Management program. The essential elements of the 
plan are as follows: 

1. Employee Participation 
2. Process Safety Information 
3. Process Hazard Analyses 
4. Operating Procedures 
5. Training 
6. Contractor's Safety 
7. Pre-Startup Safety Review 
8. Mechanical Integrity 
9. HotWork Permits 
10 Management of Change 
11. Incident Investigation 
12. Emergency Planning and Response 
13. Compliance Audits 
14. Trade Secrets. 

SUBSTANTIATION: The holistic management of process related 
issues has been identified as a key step in the prevention of fires and 
explosions within the process industn'es. This proposal summarizes 
the previous material used by NFPA 30 to cover management issues 
and provides new material in the light of major regulatory develop- 
ments. 
C o - - T r E E  ACTION: Accept in Principle. 

Refer to Proposal 30-156 (Log #CP21). 
COMMITrEESTATEMENT: The Technical Committee's version 
meets the intent of this proposal. 
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P ~ T H  

(Log #CP 1 ) 
321- 1 - (Entire Document ) :  Accept  
SUBMITTER: TechniczJ Commi t tee  on Fundamenta l s  
RECOMMENDATION: Withdraw the 1991 edit ion of NFPA 321. 
SUBSTANTIATION: The  entire text of  NFPA 321 has been 
incorporated into the  proposed  1996 edition of NFPA 30, Flam- 
mable  and  Combust ible  Liquids Code. 
COMMI'I'q'EE ACTION: Accept. 

PART HI 

(Log #1) 
395- 1 - (1-1.1 (b),  1-1.2 (a) and  1-2): Reiect 
SUBMITTER: Rick Thornberry ,  ConV-ault 
RECOMMENDATION: Revise text  to read as follows: 

1-1.1 (b) At isolated construct ion sites and  isolated ear th-moving 
projects, inc luding gravel pi ts ,  quarries, and  borrow pits, where, in 
the  opinion of  the  anthor~ty having jurisdiction,  it is no t  necessary to 
comply with the  more  restrictive requ i rements  of  NFPA 30, 
Flarrimable a n d  Combustible Liquids Code, and  NFpA 30A. 
Automotive and  Marine ServiceStat ion Code: and  

1-1.2(a) The  storage, handl ing,  and  use of  f .n~ tanks and  contain- 
ers that a~e installed-or used  in accordance  with NFPA 31, S tandard  
for the  Installation of  Oil-Burning Equipment ;  NFPA 37, S tandard  
for the  Installation and  Use of  Stationary Combus t ion  Engines and  
Gas Turbines;  and  NFPA 30A, Automotive and  Marine Service 
Station Code, and  

1-2 Purpose.  The  purpose  of this s tandard  shall be to provide 
reasonable requi rements  for the  storage of Class I f lammable  and  
Class II and  Class IIIA combustible liquids that  are less restrictive 
than  the  requ i rements  o f  NFPA 30, FIammable and  Combust ible  
Liquids Code, and  NFPA 30A. Automotive and  Marine Service 
Station Code. for use in the  specific si tuations set forth in 1-1.1. 
SUBSTANTIATION: T h e p u r p o s e  o f  this proposal is to correlate 
the  scopes of NFPA 395 a n d N F P A  30A regarding fuel ing of  moto r  
vehicles. Compan ion  proposals have been  subrmtted to NFPA 30A 
to provide an appropriate-reference to NFPA 395 with the  intent  of  
exempt ing  farms and  isolated sites f rom the requ i rements  of  NFPA 
30A w-hen permi t ted  by the authori ty  havingjurqsdict ion provided  
compliance is ach ieved in  accordance  with NFPA 395. These  
revmlons will el iminate potential  conflicts between the application of 
the  two s tandards  and  allow the  authori ty  having jurisdict ion to 
make the  appropria te  j u d g m e n t  as to when NFPA 395 may be used 
in lieu of NFt'A 30A. 
COMMITTEE ACTION: Reiect. 
COMMITTEE STATEMENT: NFPA 395 has been withdrawn an d  its 
text incorpora ted  as a separate chapter  in NFPA 30. NFPA 30 
includes the  necessary e~clusions to prevent  conflict with NFPA 30A. 

(Log #2) 
395- 2 - (2-3.1 (New)): Reject 
SUBMITTER: Rick Thornberry ,  ConVanlt  
RECOMMENDATION: Add a new Section 2-3.1 to read as 
indicated in the following a n d  r e n u m b e r  the  remain ing  sections 
accordingly. . . . . .  

2-3.1 The  aggregate capacity of  abovegrounct t a n ~  storing tAass l 
or  II liquids shall no t  exceed 1,100 gal (-4,165 L). For locataons 
o ther  than  farms, the  aggregate capacity of  aboveground  tanks used 
for the  temporary  stora~geof Class II liquids for n t t  more  than 90 
days shall no t  exceed 10,000 gal (437,875). 
SUBSTANTIATION: Presently, there  are no aggregate capacity 
limits for regulat ing the  aboveground  storage of  Class I a n d  II 
liquids in tahks of 60 to 1,100 ~ capacity. For  fire safety reasons, a 
m a x i m u m  limit should  be placed on the  storage of  such liquids 
when stored in accordance with this s tandard  instead o f  NFPA 30 or 
NFPA 30A. The  m a x i m u m  quanti t ies p roposed  for p e r m a n e n t  tanks 
is 1,100 gal total for Class I and  II liquids s tored aboveground.  This 
is a reasonable a m o u n t  to allow for the  day to day operat ions of a 
typical relatively small farm. Larger farms s h o u l d c d m p l y  with NFPA 
30 and  30A due  to the inc reasedhaza rd  of  the  larger quanti t ies of  
such liquids being stored and  dispensed.  

For locations o ther  than  farms such as construct ion sites and  
excavations, temporary  storage of  Class II liquids is allowed for up  to 
1O,000 gal aggregate capaci tyfor  a period no t  to exceed 90 days. 
Again, dais frill allow for the  normal  operat ions tha t  occur  at such 
locations. The  authori ty having jur isdict ion will have the ability to 
re-permit  such operat ions every90 days to ensure  that  they are being 
conducted  safely. 

These  limits are based upon  similar criteria in dae 1994 Uni form 
Fire Code Section 7904.2.5.1 for private use on farms and  rural areas 
and  construct ion sites, ear th-moving projects, gravel pits or borrow 

its. 
~OMMITTEE ACTION: Reject. 
COMMITTEE STATEMENT: This proposal would establish limits 
on storage at such sites heretofore not  mandated .  The  Technical  
Commit tee  is no t  sure  what  constitutes a reasonable upper  limit. 

(Log #CP1 ) 
395- 3 - (Entire Document ) :  Accept  
SUBMIT'I]~: Technical Committee on Tank Storage and Piping Systems 
RECOMMENDATION: Withdraw the 1993 Edition of  NFPA 395, 
S tandard  for the  Storage of Flammable  and  Combust ible  Liquids at 
Farms and  Isolated Sites. 
SUBSTANTIATION: The  entire text  of  NFPA 395 has been 
incorporated as a Chapter  in NFPA 30. 
COMMITTEE ACTION: Accept. 
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