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Chapter Iud 8 

FLAMMABLE LIQUIDS 
Scope 
Defini tions 
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Approval of proposed 
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Inspection before cover­
ing installations 
Storage tanks; design 
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Installation of outside 
aboveground tanks 
Installation of under­
ground tanks 
Installation of tanks in­
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Provisions for under­
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Storage in closed con­
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Loading and unloading 
facilities 
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Sources of ignition 
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Care and. attendance of 
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Storage and handling 
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Drainage and waste dis­
posal 
Sources of ignition 
Fire control 
Storage 
Handling and Use 
Dispensing 
Ventilation 
Electrical equipmen t 
Sources of ignition 
Houselceeping 
Fire control 
Storage 
Blending and mixing 
Dispensing fro m con­
tainers within bnildings 
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Electrical equipment 
Sources of ignition 
Housekeeping 
Fire control 
Storage 
Location of process unils 
Fire con trol 
Scope 
Cargo tanks, piping and 
connections 
Vents 
Emergency-discharge 
control 
Cargo tank mounting, 
appurtenances and 1'1'0-
tectiDll 
Electrical circuits 
Fuel system 
Exhaust system 
Fire extinguishers 
Auxiliary combustion 
engines 
Auxiliary electric gen­
erators and motors 
Filling and discharging 
cargo tanks 
No smoking 
Protection against in­
termixing 
Application and scope 
Use of approved equip­
ment 
Design and construction 
of tanl,s 
InstaIlation of under­
ground tanles 
InstaIla tion of unen­
closed supply tanks in­
side buildings 
Installation of enclosed 
supply tanks inside 
buildings 
InstaIlation of ou tside 
aboveground tanles not 
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Installation of outside 
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Tests of tanks and 
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History: Chapter Ind 8 as it existed on May 31, 1959 
a new chapter Ind 8 was created effective June 1, 1959. 

PAR1' I 

GENERAL PROVISIONS 

Iud 8.01 Scope. (1) This code covers flammable liquids as herein­
after defined. Other liquids of a flash point above 200°F. may, when 
heated to temperatures equal to or higher than their flash points, 
assume the characteristics of flammable liquids, and where these con­
ditions obtain, the commission may apply thereto appropriate provi­
sions of this code. 
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(a) 'I'he provisions of this code that cause a hardship on experi­
mental and research laboratories may be modified by the industrial 
commission on request. 

HistOl'Y: Cr. Register, May, 1959, No . .n, eff. 6-1-59. 

Iud 8.02 Definitions. (1) AIRCRAFT SERVICE STATION shall mean that 
portion of an airport where flammable liquids used as aircraft fuel 
are stored 01' dispensed from fixed equipment and shall include all 
facilities essential thereto. 

(2) APARTMENT HOUSE shall mean a building occupied as a resi­
dence for 3 01' more families living independently or occupied by 2 
such families and used also for business purposes 01' occupied for 
sleeping or lodging purposes by 3 01' more persons not members of 
the same family. 

(3) ApPROVED is defined as being acceptable to the commission. 

(4) ASSEMBLY OCCUPANCY shall mean the occupancy 01' use of a 
building 01' structure or any portion thereof by a gathering of 100 
persons 01' more for civic, political, travel, religious or recreational 
purposes. (For computing capacity of places of assembly, see Wiscon­
sin state building code.) 

(5) AUTOMOTIVE SERVICE STA1'ION shall mean that portion of a prop­
erty where flammable liquids used as motor fuels are stored and dis­
pensed from fixed equipment into the fuel tanks of motor vehicles. 

(6) BAFFLE. A non-liquid tight transverse partition in a cargo tank. 

(7) BARREL shall mean a volume of 42 U. S. gallons. 

(8) BASEMENT is a story whose floor line is below grade at any 
entrance 01' exit and whose ceiling is not more than 5 feet above grade 
at any such entrance or exit. 

(9) BULK PLANT shall mean that portion of a property where flam­
mable liquids are received by tank vessel, pipe lines, tank car, 01' tank 
vehicle, and are stored 01' blended in bulk for the purpose of distrib­
uting such liquids by tank vessel, pipe line, tank cal', tank vehicle, 01' 

container. 

(10) CARGO TANK. Any container having a liquid capacity in excess 
of 100 gallons, used for the cal'l'ying of flammable liquids and mounted 
permanently or otherwise upon a tank vehicle. The term "cargo tank" 
does not apply to any container used solely for the purpose of supply­
ing fuel for the propulsion of the tank vehicle upon which it is 
mounted. 

(11) CLOSED CONTAINER shall mean a container as herein defined, 
so sealed by means of a lid 01' other device that neither liquid nor 
vapor will escape from it at ordinary temperatures. 

(12) COMMERCIAL OR INDUSTRIAL ESTABLISHMENT shall mean a place 
wherein the storage, handling, or use of flammable liquids is incidental 
to but not the principal business or process. 

(13) COMMISSION means the Industrial Commission of Wisconsin. 

(14) COMPARTMEN1'. A liquid-tight division in a cargo tank. 
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(15) CONTAINER shall mean any can, bucket, barrel, drum or port­
able tank, except stationary tanks, tank vehicles, and tank cars. 

(16) CRUDE PETROLEUM shall mean hydrocarbon mixtUl'es that have 
a flash point below 150°F. and which have not been processed in a 
l'efiner~T. 

(17) DWELLING shall mean a building occupied exclusively for resi­
dence purposes and having not more than 2 dwelling units or as a 
boarding or rooming house serving not more than 2 persons with 
meals or sleeping accommodations, or both. 

(18) DWELLING UNIT shall mean one 01' more rooms arranged for 
the use of one or more individuals living together as a single house­
keeping unit, with cooking, living, sanitary and sleeping facilities. 

(19) EDUCATIONAL OCCUPANCY shall mean the occupancy or use of 
a building or structure or any portion thereof by persons assembled 
for the purpose of learning or of receiving educational instruction. 

(20) FLAMMABLE LIQUIDS shall mean any liquid having a flash point 
below 200°F. and having a vapor pressure not exceeding 40 pounds 
pel' square inch (absolute) at 100°F. Flammable liquids shall be 
divided into 3 classes as follows: 

(a) Class I shall include those having flash points at or below 20°F. 
(b) Class II shall include those having flash points above 20° F. but 

at 01' below 70°F. 
(c) Class III shall include those having flash points above 70°F. 

(21) FLASH POINT shall mean the minimum temperature in degrees 
Fahrenheit at which a flammable liquid will give off flammable vapor 
as determined by appropriate test procedure and apparatus. 

(a) The flash point of flammable liquids having a flash point below 
175°F. (79°C.) shall be determined in accordance with the Standard 
Method of Test for Flash Point by Means of the Tag Closed Tester. 

(b) The flash point of flammable liquids having a flash point of 
175°F. or higher shall be determined in accordance with the Standard 
Method of Test for Flash Point by Means of the Pensky-Martens 
Closed Tester. 

(c) Any compound liquid 01' fluid commodity, such as paint, varnish, 
drier, cleaning solution, and polishing liquids which contains flam­
mable liquids shall be classed by section Ind 8.02 according to the flash 
point of the mixture. 

(22) HEAD AND BULKHEAD. A liquid-tight transverse closure at the 
end of a cargo tank or between compartments of a cargo tank. 

(23) HOTEL shall mean buildings or groups of buildings, not dwell­
ings, under the same management in which there are sleeping accom­
modations for hire, primarily used by transients who are lodged with 
or without meals, including but not limited to inns, clubs, motels and 
apartment hotels. 

(24) INSTITUTIONAL OCCUPANCY shall mean the occupancy or use of 
a building 01' structure or any portion thereof by 3 or more persons 
harbored or detained to receive medical, charitable or other care 01' 

treatment, or by any number of persons involuntarily detained. 
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(25) MARINE SERVICE STATION. That portion of a property where 
flammable liquids used as motor fuels are stored and dispensed from 
fixed equipment on shores, piers, wharves, 01' barges into the fuel tanks 
of floating craft, and shall include all facilities used in connection 
therewith. 

(26) MERCANTILE OCCUPANCY shall mean the occupancy 01' use of a 
building or structure 01' any portion thereof for the displaying, selling 
01' buying of goods, wares, 01' merchandise. 

(27) NFPA means the National Fire Protection Association. 

(28) OFFICE OCCUPANCY shall mean the occupancy 01' use of a 
building 01' structure or any portion thereof for the transaction of 
business, 01' the rendering 01' receiving of professional services. 

(29) PROCESSING PLANT shall mean that portion of a property in 
which flammable liquids are mixed, heated, separated or otherwise 
processed as principal business, but shall not include plants defined 
hel'ein as refineries. 

(30) REFINERY shall mean a plant in which flammable liquids are 
produced on a commercial scale from crude petroleum, natural gaso­
line, 01' other hydrocarbon sources. 

(31) SAFETY CAN shall mean an approved container, of not over 6 
gallons capacity, having a spring-closing lid and spout covel'. 

(32) TANK FULL TRAILER. Any vehicle with 01' without auxiliary 
motive power, equipped with a cargo tank mounted thereon 01' built 
as an integral part thereof and used for the transportation of flam­
mable liquids and so constructed that practically all of its weight and 
load rests on its own wheels. 

(33) TANK TRUCK. Any single self-propelled motor vehicle equipped 
with a cargo tank mounted thereon and used for the transportation 
of flammable liquids. 

(34) TANK SEMI-TRAILER. Any vehicle with 01' without auxiliary 
motive power, equipped with a cargo tank mounted thereon 01' built 
as an integral part thereof, and used for the transportation of flam­
mable liquids and so constructed that when drawn by a tractor by 
means of a fifth wheel connection, some part of its load and weight 
rests upon the towing vehicle. 

(35) TANK VEHICLE. Any tank truck, tank full trailer, 01' tractor 
and tank semi-trailer combination. 

(36 ) VAPOR PRESSURE shall mean the pressure, measured in pounds 
per square inch (absolute) exerted by a volatile liquid as determined 
by the Standard Method of Test for Vapor Pressure of Petroleum 
Product (Reid Method). 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.03 Enforcement. The regulations in this code shall be enforced 
by the commission and its authorized agents under the procedure pre­
scribed in chapter 101, Wis. Stats., and by all local officials or bodies 
having jurisdiction to approve plans or specifications 01' issue permits 
for construction, alterations or installations within the purview of this 
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code or having authority to investigate and eliminate related fire 
hazards. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.04 Modification. (1) Modification of any rule in this chapter 
may be requested of the commission in writing. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

PART II 

STORAGE, HANDLING AND USE 

SUBDIVISION A 

GENERAL PROVISIONS 

Ind 8.10 Application. (1) All persons, firms, corporations, co-part­
nerships, voluntary associations and governmental agencies except 
federal, storing, handling or using flammable liquids are subject to the 
provisions of Wisconsin Administrative Code, Ch Ind 8. 

(2) (a) Sections Ind 8.10 through Ind 8.93 do not apply to trans­
portation of flammable liquids in bulk, nor to transportation in con­
formity with regulations of or on file with the Interstate Commerce 
Commission. (See Part III for Tank Vehicle Regulations.) 

(b) Except to the extent specifically provided for, Part II does not 
apply to oil bU1'l1ing equipment. (See Part IV for Oil BU1'l1ing Equip­
ment Regulations.) 

(3) Insofar as sections Ind 8.10 to Ind 8.93 cover operational prac­
tice or use of containers, they shall apply and be enforced as to all 
plants, stations, establishments and facilities, wherein or whereon 
flammable liquids are stored, handled or used, whether existing and in 
service as of the effective date of this code or subsequently established 
or placed in service. Rules covering physical installations shall apply 
to all plants, stations, establishments and facilities erected or installed 
or first devoted to flammable liquid storage, handling, 01' use on or 
after the effective date of these rules and, to the extent specifically 
provided for or to the extent necessary to eliminate any distinct 
hazard to life or adjoining property, shall apply to establishments and 
facilities existing and devoted to storage, handling or use of flammable 
liquid prior to the effective date of these rules. For purposes of section 
Ind 8.10, nonconformity with the rules existing as of the effective date 
thereof, 

(a) With respect to the location or arrangement of buildings, tanks, 
platforms or docks, or to spacing or clearances between these installa­
tions or between these installations and adjoining property lines, shall 
not be deemed to be distinctly hazardous and may be allowed to con­
tinue; 

(b) With respect to vents or pressure relief devices on tanks, con­
trol valves on tanks or in piping systems, ventilation or sources of 
ignition shall be deemed distinctly hazardous and shall be corrected 
or eliminated. 

(4) At any plant, station or establishment existing and devoted to 
flammable liqutd use as of the effective date of these rules, existing 
nonconformity the continuance of which is allowed under section Ind 
8.10 (1) (2) and (3) shall not prevent the installation of additional 
or replacement facilities which in and of themselves are in confol'mity 
with these rules. 
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(5) Where, under sections Ind 8.10 to Ind 8.93, the application of a 
requirement to an establishment or facility is conditioned upon a deter­
mination of need 01' upon a determination of whether the continuance 
of a nonconformity existing as of the effective date of these rules will 
or will not constitute a distinct hazard, then before any determination 
is made 01' order issued in the premises, the proprietor of the estab­
lishment or facility to be affected shall be given an opportunity to be 
heard with at least 10 days written notice of time and place. In the 
evaluation, due consideration shall be given to all existing protection 
and fire safety devices and the extent to which they eliminate 01' 

modify the need or hazard. 
(6) Where required correction 01' elimination of existing nonconform­

ity necessitates the obtaining and installation of additional devices 01' 

structural protection or the emptying or temporary non-use of one 01' 

more facilities a reasonable time, considering the amount of work to 
be done, the availability of materials, and the need for continued oper­
ation of the facility, shall be allowed therefor. Provided that when 
work involving reconstruction or modernization of storage facilities is 
undertaken at a location then any required elimination or correction 
of nonconformity thereat shall be made in the course of such work. 
Provided, further, however, that where practical difficulties are encoun­
tered in accomplishing required elimination of nonconformity at any 
location, an extension or further extension beyond the time specified 
in any order therefor may be obtained upon written application to the 
industrial commission setting forth supporting facts. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.12 Approval of proposed construction 01' installation. (1) Ex­
cept as otherwise provided in section Ind 8.12 (1) (c), before any con­
struction or new or additional installation for the storage, handling 01' 

use of flammable liquid is undertaken, approval in writing of the 
authority hereinafter designated shall be obtained. 

(a) If the installation to be undertaken is one in which one or more 
tanks for storage, handling, or use of flammable liquid will have indi­
vidual capacity of 8000 gallons or larger, full information in writing 
and plans, either drawings or blueprints made to scale shall be sub­
mitted at least in triplicate to and the approval of the industrial com­
mission obtained. 

(b) If the installation to be undertaken is one in which all tanks for 
storage, handling, 01' use of flammable liquid will have an individual 
capacity of less than 8000 gallons, the approval in writing of the chief 
of the local fire department shall be obtained except that if by local 
ordinance another official is empowered to issue permits 01' approve 
plans for the proposed flammable liquid installations, his appl'oval 
shall be obtained. If the installation is not within a governmental sub­
division having an organized fire department 01' an official designated 
by local ordinance as aforesaid, the approval of the commission shall 
be obtained. 

(c) The local official having approval jurisdiction under section Ind 
8.12 shall require an application form SB-9 and that the proposed 
installation comply with the applicable requirements of these regula­
tions as written or as modified by the commission, and if the informa­
tion submitted with the application shows compliance, he shall issue 
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approval in writing. In the event of a dispute as to whether the infor­
mation submitted shows compliance as aforesaid, it shall be submitted 
to the commission and the decision of the commission shall control. 

(d) Form SB-9-Application for Installation Bulk Storage Flam­
mable Liquid Tanks is furnished by the Industrial Commission, 1 West 
Wilson Street, Madison (2), Wisconsin. 

(2) The submitted information or plans shall show the following: 
(a) The name of the person, firm or corporation proposing the con­

struction or installation, the location thereof and the adjacent streets 
and highways. 

(b) For bulk plants, the plans shall show, in addition to any appli­
cable features required under section Ind 8.12 (2) (d) and (e), the 
plot of ground to be utilized and its immediate surroundings and prop­
erty lines on all sides, layout of buildings, tanks, loading and unload­
ing docks, type of construction of each building and the type and 
location of ventilation in pump houses. 

(c) For service stations, the plans, in addition to any applicable 
features required under section Ind 8.12 (2) (e) shall show the plot 
of ground to be utilized and the layout of buildings, drives and dis­
pensing equipment. 

(d) For aboveground storage, the information 01' plans shall show 
the location, size and capacity of each tank, the class of liquid to be 
stored in each tank, the type of tank supports, the clearances as cov­
ered in section Ind 8.21 (1) (2), the type of venting and pressure relief 
relied upon and the combined capacity of all venting and pressure 
relief valves on each tank, as covered in section Ind 8.21 (3) (8), and 
the location of any stream 01' body of water within 150 feet of the 
tanks. 

(e) For underground storage, the information 01' plans shall show 
the location and capacity of each tank, class of liquid to be stored 
therein, together with the clearances, location of fill, gauge and vent 
pipes, and openings, as covered in section Ind 8.22. 

(f) For installation of storage, handling' 01' use of flammable liquids 
within buildings or enclosures at an establishment 01' occupancy cov­
ered in sections Ind 8.10 through Ind 8.985, the information and plans 
shall be in such detail as will show whether applicable requirements 
are to be met. 

(g) For oil burning equipment and incidental storage, covered in 
sections Ind 8.971 through Ind 8.985, the information and plans shall 
show the relative location of burners, tanks, pumps, piping, and con­
trol valves as well as the elevations of buildings and their lowest floors 
01' pits in relation to the proposed installation. 

(3) Exceptions. Approval of plans shall not be required for installa­
tion of the following: 

(a) Replacement with approved equipment of existing facilities 
other than storage tanks. 

(b) Class III flammable liquid tanks of a capacity not exceeding 275 
gallons, each appurtenant to the heating of any building. 

(c) Container of a capacity not in excess of 60 gallons each. 
(d) Fuel supply tanks of a motor vehicle, aircraft, watercraft, 

mobile power plant 01' mobile heating plant. 
Note: Section Ind R.12 (3) does not appl~' to required 1'00ms, enclosures 

OJ' buildings fol' inside tanks 01' container storage. 
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(4) Approval of plans as to compliance with the requirements of 
this section covers only the uniform state-wide fire safety and tech­
nical controls for storage, handling and use of flammable liquids and 
is subject to compliance by applicant with other requirements in appli­
cable building codes, local zoning, and similar ordinances. 

History, Cr. Register, May, 1959, No. <11, eff. 6-1-59. 

Ind 8.13 Inspection before covering installations. Before an installa­
tion, for which approval of plans is required, is covered from sight, 
the installer shall notify in writing the official having authority under 
this code or local ordinance to approve plans or issue permits for 
flammable liquid installations. 'fhe local official shall within 48 hours 
after receipt of the notice inspect the installation and give his written 
approval or disapproval. If he fails to make this inspection within the 
time specified, the installation may be covered. 

Hi"tory, Cr. Register, May, 1959, No. 41, eft 6-1-59. 

SUBDIYISION n 

TANI\: STOHAGEl 

Iud 8.20 Storage taul{s; design and construction. (1) GENERAL. The 
tanks shall be built of steel 01' concrete unless character of liquid 
stored requires other materials. Tanks built of materials other than 
steel shall be designed to specifications embodying safety factors 
equivalent to those herein specified for steel tanks. Steel tanks shall 
be built in accordance with the provisions of this section, Ind 8.20. 

(2) ABOVEGROUND VERTICAL TANKS, FIELD ERECTED. Vertical tanks 
erected in the field shall be built in accordance with American Petro­
leum Institute Standard No. 12A, 7th Edition, reissued September 
1951, "Specifications for Oil Storage Tanks With Riveted Shells", or, 
American Petroleum Institute Standard No. 12C, 13th Edition, Sep­
tember, 1955, "Specifications for Welded Oil Storage Tanks", and 
supplemental, October, 1956, or, American Petroleum Institute Stand­
ard No. 620, 1st Edition, February 1956, "Recommended Rules for 
the Design and Construction of Large Welded Low Pressure Storage 
Tanks." 

(These references are available in the offices of the industrial com­
mission, the secretary of state, and the revisor of statutes.) 

(3) ABOVEGROUND TANKS, SHOP BUILT. (a) S1IlCLll Ve1'ticCLZ tcmks. 
Vertical tanks not over 1100 gallons capacity shall meet the following: 

Capacity 
Galions 

1- 60 ___ _ 
61- 350 ___ _ 

351- 560 __ _ 
561-1100 __ _ 

~ifinimum Thickness 
of Steel 

Mfr •. Std. 
Gauge No. 

18 
16 
14 
12 

(b) Lcwge ve1·ticCLZ tCLnks. Vertical tanks over 1100 gallons capacity 
shall meet the following: 

1. For tanks up to 25 feet in height, the shell shall not be less than 
i\ inch thick. For tanks from 25 to 30 feet high, the bottom ring shall 
be not less than 14 inch thick and the remainder of the shell not less 
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than i'iJ inch thick. For tanks between 30 and 35 feet high, the first 
two rings shall be not less than "4 inch thick and the remainder of 
the shell not less than T1r inch thick. All "4 inch thick rings shall be 
not less than 5 feet wide. 

2. The tops of tanks shall be either dished or cone-shaped and of 
not less than No. 10 Manufacturers Standard Gauge Steel. 

3. Tanks shall be welded, 01' riveted and caulked, or otherwise made 
tight in a workmanlike manner. The roof of the tank shall be securely 
fastened to the top ring of the shell with a joint having the same 
tightness as the joints between rings. The joint between roof and shell 
shall be weaker than any other joints in the shell of the tank. Joints 
in the roof shall be welded or riveted or made tight by other process 
satisfactory to the commission. Roofs of tanks shall have no unpro­
tected openings. 

(c) Horizontal tanks. Horizontal tanks shall be constructed in 
accordance with accepted engineering practice and shall meet the fol­
lowing minimum requirements: Joints shall be riveted and caulked, 
riveted and welded, or welded. Tank heads over 6 feet in diameter 
shall be dished, stayed, braced or reinforced. 

(d) Small hM'izontal tanks. Horizontal tanks not over 1100 gallons 
capacity shall meet the following: 

Minimum Thickness 
of Steel 

Capacit.y 
Gallons 
1- 60 _______________________________________________________ _ 

61- 275 ________________________________________________________ _ 
276- 550 ________________________________________________________ _ 
551-1100 ________________________________________________________ _ 

Mfrs. Std. 
Gange No. 

18 
14 
12 
10 

(e) La1'ge hM'izontal tanks. Horizontal tanks over 1100 gallons 
capacity having a diameter of not over 6 feet shall be itr inch or 
greater nominal thickness. Tanks having a diameter of over 6 feet and 
not more than 12 feet shall be 1,4 inch or greater nominal thickness. 

(4) UNDERGIWUND TANKS OR ENCLOSED TANKS INSIDE OF BUILDINGS. 

(a) Tanks shall be designed and constructed to withstand safely the 
service to which subjected. Tanks shall be of a minimum gauge in 
accordance with the following: 

Capacity 
Gallons 

1- 285_ __ _ ________________________________ _ 
286- 560 ______________________________________ _ 
561- 1,100 _______________________________________ _ 

1,101- 4,000 _______________________________________ _ 
4,001-12,000 _______________________________________ _ 

12,001-20,000 _______________________________________ _ 
20,001-30,000 _______________________________________ _ 

Minimum Nominal Thickness 

Mfr •. Std. 
Gauge No. 

14 
12 
10 

7 
y.( in. 
j16 in. 
%in. 

Pounds Per 
Square Foot 

3.125 
4.375 
5.625 
7.50 

10.00 
12.50 
15.00 
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(b) If adequate internal bracing is provided, tanks of 12,001 to 
30,000 gallons capacity may be built of 14, inch plate. 

Note: Underground tanks smaller than 2,500 gallons capacity, above­
ground tanks and inside storage tanks (labeled for oil burners by 
Underwriters' Laboratories, Inc., or Underwriters' Laboratories of Can­
ada) may be considered as meeting the requirements of this section. 

Note: Tanks labeled "Underground Storage Tanks" by Underwriters' 
Laboratories, Inc., or Underwriters' Laboratories of Canada may be con­
sidered as meeting the requirements of section Ind 8.20 (4). 

(5) UNENCLOSED TANKS INSIDE OF BUILDINGS. Tanks of this category 
used for Class III flammable liquids shall not exceed 275 gallons indi­
vidual capacity. They may be cylindrical 01' of a special form which 
has been demonstrated by appropriate test to possess strength and 
tightness of an acceptable degree. Tanks shall be of a minimum gauge 
in accordance with the following: 

Capacity 
Gallons 

1-180. _____ ... _ ................. _ 
181-275 ... _. _. _ ..... _. _. ___ .. __ ... _ 

Minimum N aminal Thickness 
of Material 

Mfrs. Std. 
Gauge No. 

16 
14 

Pounds Per 
Square Foot 

2.50 
3.125 

Note: Tanks in this categ-ory labeled "Inside Storage Tanks for Oil 
Burners" by Underwriters' Laboratories, Inc., or Underwriters' Labora­
tories of Canada may be considered as meeting the requirements of 
section Ind 8.20 (5). 

(6) CONCRETE TANKS. Concrete tanks shall be built in accordance 
with sound engineering practice. Unlined concrete tanks shall only be 
used for storage of liquids having a gravity of 40 degrees (American 
Petroleum Institute scale) or heavier, Concrete tanks with special 
linings may be used for other services provided the design is approved 
by the commission. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.21 Installation of outside aboveground tanl{s. (1) LOCATION 
WITH RESPECT TO PROPERTY LINES. 

(a) The minimum distance from any part of an aboveground tank 
for the storage of flammable liquids other than crude petroleum to 
the nearest line of adjoining property which may be built upon shall 
be not less than the distance indicated in Table 1. 

Capacity of Tank (Gallons) 

0- 275 .. 
276- 750. 

0- 750_ 
751-12,000. 
751-12,000 .. 

12,001-24,000. 
24,001-30,000. 
30,001-50,000. 
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Class of ~Hnimum Distance 
Flammable Liquid (Feet) 

III 
III 
I and II 
III 
I and II 
I, II and III 
I, II and III 
I, II and III 

-----

o 
5 

10 
10 
15 
15 
20 
25 
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(b) All gas-tight tanks including conservation type tanks with 
capacities in excess of 50,000 gallons and all tanks for the storage of 
crude petroleum shall be located in accordance with Table 2. 

TABLE .2 

Products Stored Tank Protection 
Distance from Line of Adjoining 
Property Which May Be Built 
Upon Shall Be Not Less Than 

Refined Petroleum (1) An approved attached ex- Greatest dimension of diameter 01' 
Prod ucts or Other tinguishing system, or height of tank, except that such dis-
Flammable Liquids (2) An approved floating roof tance need not exceed 120 feet. 
not Subject to 
Boilover Not equipped with either of 1Y2 times the greatest dimension, 

the above diameter or height of tank, except 
that such distance need not exceed 
175 feet. 

Crude Petroleum (1) An approved attacbed ex- 2 times the ~eatest dimension, diam-
tinguishing system, or eter or heig t of tank, except that 

(2) An approved floating roof such distance shall not be less than 
20 feet and need not exceed 175 feet. 

Not equipped with either of 3 times the greatest dimension, diam-
the above eter or height of tank, except that 

such distance shall not be less than 
20 feet and need not exceed 350 feet. 

Note: The term "approved attached extinguishing system", as used. 
may be interpreted to apply to (1) a fixed foam or other extinguishing 
system emlJodying a supply of the extinguishing medium, or (2) a sys­
tem employing a pipe line for conveying foam from a point outside the 
dil{6 to the tank, or (3) portable ovel'.shot devices for applying foam 
over the rim of the tank, plus, in case (2) or (3), both (a) approved 
foam generating equipment of sufficient capacity available either on the 
property. by response of a municipal or other public fire department or 
otherwise readily available and (b) on hand or otherwise readily avail­
able a sufficient supply of foam-producing materials as specified in 
National Fire Protection Association Standard for Foam Extinguishing 
Systems, Pamphlet No. 11. ,Vhere reliance is placed on a pipe line for 
conveying foam. a condition of approval shall be that the pipe line be 
so installed and attached as to be an integral part of the tank. ,~rl1ere 
reliance is placed on a portable over-shot device, a condition of approval 
shall be a demonstration of the practicability of its use. 

(The above reference is available in the offices of the industrial com­
mission, the secretary of state, and the revisor of statutes.) 

(c) Where 2 tank locations of diverse ownership have a common 
boundary, the commission may, with the written consent of the owners 
of the 2 properties, substitute distances provided in section Ind 8.21 
(2) for the minimum distances set forth in tables 1 and 2 of this 
section. 

(d) In particular installations the provisions under section Ind 8.21 
(1) of this section may be altered at the discretion of the commission 
after consideration of the special features such as topographical con­
ditions, nature of occupancy and proximity to buildings on adjoining 
pI'operty and height and character of construction of such buildings, 
capacity and construction of proposed tanks and character of liquids 
to be stored, degree of private fire protection to be provided, and ade­
quacy of facilities of the fire department to cope with flammable 
liquid fires. 

(2) SPACING BETWEEN TANKS. (a) The location of a tank for the 
storage of any flammable liquid with respect to any such other tank 

Register. May, 1959, No. 41 
Flammable Liquids 



12 INDUSTRIAL COMMISSION 

shall be such that the distance between them shall be not less than 
3 feet. 

(b) For tanks above 50,000 gallons individual capacity storing any 
flammable liquid, except crude petroleum in producing areas, the dis­
tance shall be not less than 1h the diameter of the smaller tank. 

(c) The minimum separation between a liquefied petroleum gas con­
tainer and a flammable liquid tank shall be 20 feet. Suitable means 
shall be taken to prevent the accumulation of flammable liquids under 
adjacent liquefied petroleum gas containers, such as by diking, diver­
sion curbs 01' grading. When flammable liquid tanks are diked, the 
liquefied petroleum gas containcrs shall be outside the diked area and 
at least 10 feet away f1'om the center of the dike. The foregoing pro­
visions shall not apply when liquefied petroleum gas containers of 125 
gallons or less capacity are installed adjacent to Class III flammable 
liquid tanks of 275 gallons or less capacity. 

(3) VENTS. (a) N01'mal br·enthiny. Tanks shall have normal vent­
ing capacity sufficient to permit the filling and emptying of such tanks, 
plus their breathing due to temperature changes, without distortion 
of tank shell or roof. Tanks storing Class I and Class II flammable 
liquids shall be equipped where practical with either venting devices 
which shall be normally closed when not under pressure 01' vacuum, 
or with approved flame arresters, except that tanks under 2,500 gal­
lons capacity for Class I liquids and tanks under 3,000 barrels capacity 
for crude oil in producing areas may have open vents. 

Note: Condensation, corrosiveness and crystallization of certain prod­
ucts and freezing in winter may"make conservation vents and particu­
larly flame arresters impractical for those products and for USe in very 
cold weather. 

"There the liquids stored have flash points in the rang'e of normal 
summer temperatures, the vapor space above the liquid in the tank will 
normally contain vapors in the explosive range. On such tanl<:s flame 
arresters have their most important application. 

(b) Emer'yency r·elief. Every aboveground storage tank shall have 
some form of construction or device that will relieve excessive internal 
pressure, caused by exposure fires, that might cause the rupture of 
the tank shell or bottom. In a vertical tank, this construction may take 
the form of a weakened seam in the roof. The joint between the roof 
and the shell of a tank 36 feet or more in diameter, if designed and 
built as an atmospheric storage tank in accordance with section Ind 
8.20 (2) of this code, shall be deemed to be a weakened seam for this 
purpose. Where entire dependence for such additional relief is placed 
upon some device other than a weak roof seam or joint, the total vent­
ing capacity of both normal and emergency vents shall be enough to 
prevent rupture of the shell or bottom of the tank if vertical, or of 
the shell 01' heads if horizontal. Such device may be a self-closing man­
hole covel', or one using long bolts that permit the covel' to lift under 
internal pressure, or an additional 01' larger relief valve 01' valves. For 
the purpose of computing the number and area of such vents and 
emergency relief devices, refer to table 3. 

(c) Vent outlet and clmins. The outlet of all vents and vent drains 
on tanks designed for 0.5 pounds per square inch or greater pressure 
shall be arranged to discharge in such a way as to prevent localized 
overheating of any part of the tank, in the event vapors from such 
vents are ignited. 
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TABLE 3 

(Venting equipment installed for normal operation may serve as emer­
gency relief provided it has the requisite capacity under the pressure 
limitation fixed by this table.) 

Req uired Total Pressure Relief Capacity of Vents 

Minimum 
Total Pressure Approximate Diameter in Inches of Free 

Capacity of Tank Relief Capacity Circular Opening for Various Pressures 
-----

42-Gallon (Cu. Ft. of Free 3 in. 
Gallons Barrels Air Per Hour) of Water 1 PSI 272 PSI 5 PSI 

1.000 
25,300 4 272 2 172 01' less 23.8 

4,000 95.2 69,500 6;J4 3;J4 3 272 
18,000 428 139,000 972 572 4U 3;J4 
25,000 595 166,000 IOU 6 4;J4 4 
56,000 1,330 253,000 12~ 7U 5;J4 5 

100,000 2,380 363,000 15 ~ 8;J4 7 6 
155,000 3,690 458,000 17U 9;J4 7;J4 672 
222,000 5,290 522,000 18U 1072 8U 7 
475,000 11,300 624,000 20 11U 9 7;J4 
735,000 17,500 648,000 20 1172 9U 7;J4 
Unlimited 648,000 20 1172 9U 7;J4 

Note: See American Petroleum Institute Guide for 'l'anlc Venting­
RP. 2000, October 1952, for additional venting information. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 

(4) DIKES AND WALLS. (a) Cmde pet1'oleU1n. Tanks 01' groups of 
tanks containing crude petroleum shall be diked or other suitable 
means taken to prevent discharge of liquid from endangering adjoin­
ing property or reaching waterways. Where a dike enclosure is re­
quired under this section, it shall have a capacity not less than that 
of the tank or tanks served by the enclosure. 

Note: Certain products, not petroleum products, handled in special 
lJrocess and chemical plants may have boilover characteristics somewhat 
lilee those of crude petroleum. 

(b) Flcu/Mnable liquids other than c'I'llde pet1'oleum. Individual tanks 
or groups of tanks, where deemed necessary by the commission on 
account of proximity to waterways, character of topography, 01' near­
ness to structures of high value, 01' to places of habitation or assembly, 
shall be diked 01' the yard shall be provided with a curb or other suit­
able means taken to prevent the spread of liquid onto other property 
or waterways. Where a diked enclosure is required under this section, 
it shall have a net capacity not less than that of the largest tank 
within the diked area. 

(c) Dike const1'lwtion. Except where protection is provided by natu­
ral topography, dikes or retaining walls required under the foregoing 
sections Ind 8.21 (a) and (b) shall be of earth, steel, concrete or solid 
masonry designed to be liquid tight and to withstand a full hydraulic 
head, and so constructed as to provide the required protection. Earthen 
dikes 3 feet or more in height shall have a fiat section at the top not 
less than 2 feet wide. The slope shall be consistent with the angle of 
repose of the material of which the dikes are constructed. Dikes shall 
be restricted to average height of 6 feet above the exterior grade. 
Unless means are available for extinguishing a fire in any tank con­
taining crude petroleum, dilws and walls enclosing such tanks shall 
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be provided at the top with a flareback section designed to turn back 
a boilover wave, provided however, that a flareback section shall not 
be required for dikes and walls enclosing approved floating roof tanks. 

(d) D?'ainage. Where provision is made for draining rain water 
from diked areas, such drains shall normally be kept closed and shall 
be so designed that when in use they will not permit flammable liquids 
to enter natural water courses, public sewers, or public drains, if their 
presence would constitute a hazard. Where pumps control drainage 
from the diked area, they shall not be self-starting. 

(e) Housekeeping. No loose combustible material, empty 01' full 
drums or barrels, shall be permitted within the diked area. 

(5) FOUNDATIONS AND SUPPORTS. Tanks shall rest directly on the 
ground 01' on the foundations or supports or concrete, masonry, piling' 
or steel. Exposed piling or steel supports shall be protected by fire 
resistive materials to provide a fire resistance rating of not less than 
2 hours. 

(6) ANCHORAGE. Where a tank is located in an area that may be 
subjected to flooding, tanks shall be effectively anchored. 

(7) STAIRS, PLATFORMS, AND WALKWAYS. Stairs, platforms, and 
walkways shall be of steel, concrete, 01' wood. 

(8) TANK VALVES. (a) Exte?'nal valves. Each connection to an 
aboveground tank storing flammable liquids, located below normal 
liquid level, shall be provided with an external control valve located 
as close as practicable to the shell of the tank. Except for flammable 
liquids whose chemical characteristics are incompatible with steel, 
such valves and their tank connections installed after effective date 
of these regulations shall be of steel. 

(b) Eme?'gency inte?'nal valves. In addition to any normal valves, 
there must be an extra valve at each pipe line connection to any tank 
below normal liquid level, which valve is effective inside the tank shell 
and is operated both manually and by an effective heat actuated device 
which, in case of fire, will automatically close the valve to prevent the 
flow of liquid from the tank even though the pipe lines are broken 
from the tank. These extra valves are not required in crude oil tanks 
in oil fields, on tanks at refineries, 01' on tanks at terminals which are 
equipped with a swing line 01' where facilities are provided to transfer 
the contents of the tank to another tank in case of fire. 

(9) TANKS LABELED. Aboveground tanks for Class I and II liquids, 
other than at refineries, or marine 01' pipeline terminals shall have 
painted conspicuously thereon in letters at least 5 inches high, the 
wording "FLAMMABLE-KEEP FIRE A WAY". 

History: Cr. Register. May. 1959. No. 41. eff. 6-1-59. 

Ind 8.22 Installation of underground tanl{s. (1) LOCATION. Under­
ground tanks or tanks under buildings shall be so located with respect 
to existing building foundations and supports that the loads carried 
by the latter cannot be transferred to the tank. The distance from 
any part of a tank storing Class I or II liquids to the nearest wall of 
any basement, pit, or cellar shall be not less than one foot and from 
any property line that may be built upon, not less than 3 feet. The 
distance from any part of a tank storing Class III liquids to the 
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nearest wall of any basement, pit, cellar, or property line shall be not 
less than one foot. 

(2) DEPTH AND COVER. Excavation for underground storage tanks 
shall be made with due care to avoid undermining of foundations of 
existing structures. Underground tanks shall be set on firm foundation 
and surrounded with soft earth or sand well tamped in place. Tanks 
shall be covered with a minimum of 2 feet of earth, or shall be covered 
with not less than one foot of earth, on top of which shall be placed 
a slab of reinforced concrete not less than 4 inches thick. When un del'­
gTound tanks are or are likely to be subjected to traffic, they shall be 
protected against damage from vehicles passing over them by at least 
3 feet of earth covel', or 18 inches of well tamped earth plus 6 inches 
of reinforced concrete or 8 inches of asphaltic concrete. When asphal­
tic or reinforced concrete paving is used as part of the protection it 
shall extend at least one foot horizontally beyond the outline of the 
tank in all directions. Where a tank cannot be entirely buried, it shall 
be covered with earth to a depth of at least 2 feet with a slope on all 
sides not steeper than l:Jh feet horizontal to one foot vertical. 

(3) VENTS. LOCATION AND ARRANGENIENT. 
(a) Class lor II. Vent pipes from tanks storing Class I 01' Class II 

flammable liquids shall be so located that the discharge point is outside 
of buildings, higher than the fill pipe opening, and not less than 12 
feet above the adjacent ground level. Vent pipes shall discharge only 
upward or horizontally (not downward) in order to disperse vapors. 
Vent pipes 2 inches 01' less in nominal inside diameter shall not be 
obstructed by devices that will reduce their capacity and thus cause 
excessive back pressure. Vent pipe outlets shall be so located that 
flammable vapors will not enter building openings, or be trapped 
under eaves or other obstructions. 

(b) Class III. Vent pipes from tanks storing Class III flammable 
liquids shall terminate outside of building and higher than the fill pipe 
opening. Vent outlets shall be above normal snow level. They may be 
fitted with return bends, coarse screens 01' other devices to minimize 
ingTess of foreign material. 

(c) Size of vents. Each tank shall be vented through piping ade­
quate in size to prevent blow-back of vapor 01' liquid at the fill open­
ing while tank is being filled. Vent pipes shall be not less than Bi 
inches nominal inside diameter. 

(d) Vent piping. Vent pipes shall be so laid as to drain toward the 
tank without sags or traps in which liquid can collect. They shall be 
located so that they will not be subjected to physical damage above 
ground, Vent pipes from tanks storing the same class of flammable 
liquids may be connected into one outlet pipe. The outlet pipe shall at 
least be one pipe-size larger than the largest individual vent pipe con­
nected thereto. In no case shall the point of connection between vent 
lines be lower than the top of any fill pipe opening. The lower end of 
a vent pipe shall enter the tank through the top and shall not extend 
into the tank more than one inch. 

(4) FILL AND DISCHARGE PIPING. Filling and discharge lines for 
Class I and Class II liquids, and for Class III liquids where prac­
ticable, shall enter tanks only through the top and shall be graded 
toward the tank. 
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(5) FILL OPENINGS. The fill pipe opening shall be located outside of 
any building. For Class I or II flammable liquid storage the fill pipe 
opening shall be not less than 5 feet from any door or cellar opening. 
For Class III flammable liquid storage, the fill opening shall be not 
less than 2 feet from any building opening at the same or lower level. 
The fill pipe opening shall be closed and liquid tight when not in use. 
Fill pipe for filling' by tank cal' or tank truck shall be not larger than 
4 inches nominal inside diameter and shall not be constricted. Fill pipe 
openings shall be identified by a definite color scheme or other means. 

(6) GAUGE OPENINGS. Gauge openings, if independent of fill pipe, 
shall be provided with liquid-tight cap 01' covel'. Where Class I or 
Class II liquids are stored within a building, such gauge opening shall 
be protected against vapor release 01' liquid overflow by means of a 
springloaded check valve 01' other approved device. 

(7) ANCHORAGE. Where a tank may becomE' buoyant due to a rise 
in the level of the water table or due to location in an area that may 
be subjected to flooding, the tank shall be effectively anchored. 

Histor~y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.23 hlstallation of tanks inside of buildings. (1) CLASS I OR II 
LIQUIDS. (a) Tanks for storage of Class I and II flammable liquids 
shall not be installed inside buildings except as provided under sec­
tions Ind 8.62 to Ind 8.985. Tanks for storage of Class I and II flam­
mable liquids may be installed under a building as an underground 
tank complying with section Ind 8.22. 

(2) CLASS III LIQUIDS. (a) Tanks or barrels shall be located as pro­
vided in the state building code in enclosure or outside. 

(b) Tanks larger than 60 gallons capacity shall not be located in 
buildings above the lowest story, cellar or basement, except in com­
mercial, industrial or processing plants where storage on a higher 
floor is required by the process. 

(c) Tanks exceeding 275 gallons individual capacity or 1,100 gallons 
aggregate capacity in an individual building or in a section of a build­
ing separated by fire walls shall be installed in an enclosure con­
structed as follows: The walls of the enclosure shall be constructerl 
of reinforced concrete at least 6 inches thick or of brick at least 8 
inches thick Such enclosures shall be installed only on concrete or 
other fire resistive floors and shall be bonded to the floors. Enclosures 
shall have tops of reinforced concrete at least 5 inches thick or equiva­
lent fire resistive construction, except that where floor or roof con­
struction above the enclosure is concrete or other fire resistive con­
struction, the walls may be extended to and bonded to the underside 
of the construction above in lieu of the provision of a separate top. 
Any openings to such enclosures shall be provided with fire doors 01' 

other approved closures and 6-inch non-combustible liquid-tight sills 
or ramps. 

(d) In buildings of ordinary construction, the nominal gross capac­
ity of tanks shall not exceed 10,000 gallons. In fire resistive buildings 
the nominal gross capacity of the tanks shall not exceed 15,000 gal­
lons. In any building, if in a fire resistive or detached room cut off 
vertically and horizontally in an approved manner from other floors 
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of the main building, the nominal gross capacity of tanks shall not 
exceed 50,000 gallons, with an individual tank capacity not exceeding 
25,000 gallons. 

(3) VENTS AND OTHER OPENINGS. Vents, fill and discharge piping, 
fill openings and gauge openings shall be provided as required in sec­
tion Ind 8.22 (3) (4) (5) and (6). 

(4) SUPPORT OF TANKS IN BUILDINGS. Inside storage tanks shall have 
supports of incombustible materials to prevent settling, sliding 01' 

lifting. 

(5) DRAINAGE OF TANKS IN BUILDINGS. Inside storage tanks for 
Class III flammable liquids shall be provided with draw-off or drain 
openings. Tanks shall be installed so that the bottom pitches to the 
draw-off or drain openings at a slope of not less than 1,4, inch per 
foot of length. The draw-off or drain opening shall be provided with 
suitable connection to provide a sump from which water or sediment 
can be drained readily. 

History: 01'. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.24 Testing of tani{s and piping. (1) Aboveground tanks, built 
in accordance with the cited standal'ds of the American Petroleum In­
stitute, shall be tested as specified in those standards. American Petro­
leum Institute Standard No. 12A, 7th Edition, reissued Septembel' 
1951, "Specifications for Oil Storage Tanks with Riveted Shells", 01', 

American Petroleum Institute Standard No. 12C, 13th Edition, Sep­
tember, 1955, "Specifications for Welded Oil Storage Tanks", and sup­
plemental, October, 1956, 01', American Petroleum Institute Standard 
No. 620, 1st Edition, February 1956, "Recommended Rules for the 
Design and Construction of Large Welded Low Pressure Storage 
Tanks." 

Note: (,rhese references are ayailable in lhe oni('p of the industrial 
commission, the secretary of state, anel the reYisol' of statutes,) 

(2) Except for tanks covered in section Ind 8.24 (1), all piping con­
nected thereto shall pass a test for tightness before being placed in 
use. Tanks and piping shall be tested hydrostatically 01' with ail' pres­
sure, at not less than 11h times the maximum working pressure but 
not less than 5 pounds per square inch and not more than 10 pounds 
per square inch, measured at highest point in the system except as 
provided in section Ind 8.24 (3). 

(3) When the vertical length of the fill and vent pipes is such that 
when filled with liquid the static head imposed exceeds 10 pounds per 
square inch, the tank and related piping shall be tested hydrostatically 
to a pressure equal to the static head thus imposed. In special cases 
where the height of the vent above the top of the tank is excessive, 
the hydrostatic test pressure shall be specified by the authority having 
jurisdiction. 

History: 01'. Register, ]\fay, 1959, No, 41, eff. 6-1-59, 

Ind 8.25 Provisions for underground tanl{s temporarily out of serY­
ice, abandoned, or removed. (1) Underground tanks taken out of serv­
ice shall be safeguarded by (a) placing in a "temporarily out of 
service" condition, (b) abandoning in place with appropriate other 
safeguarding, or (c) removal. 
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(a) Rendm'ing tanks "tempo1'(wily out of se1"vice". Tanks shall be 
rendered "temporarily out of service" only when it is planned that 
they will be returned to active service at the location or pending their 
removal within 90 days. The following steps shall be carried out suc­
cessively: 

1. Removal of all flammable liquids which can be pumped out with 
a service pump. 

2. Cap or plug the fill line, gauge opening, and pump suction, using 
appropriate sealing compound on pipe fittings. If fill line and gauge 
opening are equipped with caps which can be properly locked, the 
secure locking of these caps is sufficient. 

3. Leave the vent line open. 
(b) Abctndomnent of unde1'g'l,ound tanks in place. The following 

steps shall be carried out successively: 
1. Remove all flammable liquid from the tank and from all connect­

ing lines. 
2. Disconnect the suction, inlet, gauge, and vent lines. 
3. Flood the tank to overflowing with water and close all tank open­

ings with pipe plugs sealed with appropriate sealing compound. As an 
alternative, a tank may be filled with sand or other inert solid mate­
l'ial and sealed in the same manner. 

(c) Removal of wule1'g?'onnd tanks. The following steps shall be 
taken successively: 

1. Remove all flammable liquid from connecting lines. 
2. Disconnect and remove in so far as possible the suction, inlet, 

gauge, and vent lines. 
3. Cap 01' plug open ends of remaining lines. 
4. Close all openings in the tank with pipe plugs before the tank is 

removed from the ground. If prompt removal from the premises is not 
possible, flush the tank to overflowing with water or take necessary 
steps to make it gas-free. 

5. Keep the tank tightly sealed with plugs 01' caps until it is re­
moved from the premises and during transportation upon its removal. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

SUBDIVISION C 

CLOSED CONTAINER STORAGE 

Ind 8.30 Storage in closed containers inside buildings. (1) SCOPE. 
(a) This section shall apply to the storage of flammable liquids in 
drums or other portable closed containers not exceeding 60 gallons 
individual capacity inside buildings. 

(b) This section shall not apply to the storage of closed containers 
in bulk plants, service stations, and refineries. These requirements are 
covered separately in sections Ind 8.50, Ind 8.61 and Ind 8.90. 

(c) This section shall not apply to areas where containers are 
opened for dispensing, mixiIig or handling. Section Ind 8.70, commer­
cial and industrial establishments, and section Ind 8.80, processing 
plants, shall apply to such areas as applicable. 

(2) DESIGN AND CONSTRUCTION OF INSIDE STORAGE ROOMS. (a) Inside 
storage rooms shall comply with the following general construction 
requirements : Walls, floors and ceilings shall be of non-combustible 
construction having a fire resistive rating of not less than 2 hours. 
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Openings to other rooms or buildings shall be provided with non­
combustible liquid-tight sills or ramps at least 6 inches in height and 
with approved fire doors arranged to close automatically in case of 
fire. A permissible alternate to either sills and ramps is open trenches 
covered with steel grating which are drained to a safe location. Where 
other portions of the building or other properties are exposed, windows 
shall comply with the provisions of the Wisconsin state building code. 
Wood at least one inch nominal thickness may be used for shelving, 
racks, dunnage, scuffboards, floor overlay and similar installations. 
Exhaust ventilation shall be provided for all such storage rooms by 
means of gravity vent extending from the floor line, through the roof 
of the building, and capped with an approved type siphon ventilator. 
The vent shall have sufficient capacity to exhaust 10 air changes per 
hour. Heating' shall be restricted to low pressure steam or hot water 
or to electrical units bearing approved Underwriters' Laboratories 
label for Class I hazardous locations. 

(b) Electrical wiring and equipment located in inside storage rooms 
used for Class I or Class II flammable liquids shall bear approved 
Underwriters' Laboratories label for Class I, Division 2, hazardous 
locations; for Class III flammable liquids, shall be approved for gen­
eral use. 

(c) Rooms or portions of buildings, affording a type of building con­
struction and other features equivalent to that required for inside 
storage rooms may be utilized for storage of flammable liquids if not 
used for any other storage or operation which, in combination, create 
a greater fire hazard. 

(d) Storage rooms shall be located and arranged to minimize 
damage in the event of an explosion. 

(3) STORAGE CABINETS. (a) Storage cabinets shall be constructed as 
follows or built to equivalent requirements. The bottom, top, door and 
sides of cabinet shall be at least No. 18 gauge sheet iron and double 
walled with 1 % inch air space. Joints shall be riveted, welded 01' made 
tight by some equally effective means. The door shall be provided with 
a 3-point lock, kept closed when not in use, and the door sill shall be 
raised at least 2 inches above the bottom of the cabinet. When deemed 
necessary by the industrial commission, cabinets shall be vented. The 
cabinet shall be conspicuously labeled in red letters "FLAMMABLE­
KEEP FIRE AWAY." 

(b) Storage cabinets may be used where it is desired to keep more 
than 10 gallons of flammable liquids inside buildings. No individual 
container shall exceed 5 gallons capacity and not over 50 gallons shall 
be stored in anyone cabinet. 

(4) MANNER OF STORAGE AND LIMITATIONS. (a) Flammable liquids 
shall not be stored (including stock for sale) near exits, stairways or 
areas normally used for the safe egress of people. 

(b) The storage of flammable liquids in closed containers shall 
comply with the following occupancy schedule except that the indus­
trial commission may impose a quantity limitation 01' require greater 
protection where, in its opinion, unusual hazard to life or property is 
involved, or it may authorize increase of these amounts where the type 
of construction, fire protection provided or other factors substantially 
reduce the hazard: 
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1. Apartment houses containing not more than 4 dwelling units. 
Storage other than fuel oil shall be prohibited except that which is 
required for maintenance or equipment operation which shall not ex­
ceed 10 gallons. Such flammable liquid shall be stored in metal closed 
containers or safety cans. 

2. Assembly and office occupancies, apartment houses containing 
more than 4 dwelling units, and hotels. Storage shall be prohibited 
except that which is required for maintenance and operation of build­
ing and operation of equipment. Such storage shall be kept in closed 
metal containers stored in a storage cabinet or in safety cans or in an 
inside storage room not having a door that opens into that portion of 
the building used by the public. 

3. Educational and institutional occupancies. Storage shall be lim­
ited to that required for maintenance, demonstration, treatment and 
laboratory work. Flammable liquids in the laboratories and at other 
points of use shall be in containers not larger than one quart or in 
safety cans or in storage cabinets. 

4. Mercantile occupancies. In rooms or areas accessible to the public, 
storage shall be in closed containers and limited to quantities needed 
for display and normal merchandising purposes. Where the aggregate 
quantity of additional stock exceeds 180 gallons of which not more 
than 60 gallons may be Class I, it shall be stored in rooms or portions 
of buildings that comply with the construction requirements of section 
Ind 8.30 (2), except that one story retail stores may have walls, floors 
and ceilings having a fire resistance rating of not less than one hour. 

5. General purposes and public warehouses. Storage shall be in 
accordance with Table 4 in fire resistive buildings or in portions of 
such buildings cut off by standard fire walls. Non-combustible material 
creating no hazard to the flammable liquids may be stored in the same 
area. 

6. Flammable liquid warehouses or storage buildings. Storage shall 
be in accordance with Table 4. Storage buildings shall be of non-com­
bustible construction. If storage building is located 30 to 50 feet from 
a building or line of adjoining property that may be built upon, the 
exposing wall shall be a non-combustible blank wall having a fire 
resistance rating of at least 2 hours. If storage building is located 10 
to 30 feet from a building or line of adjoining property that may be 
built upon, the exposing wall shall be a blank wall having a fire resist­
ance rating of at least 3 hours. If storage building is less than 10 feet 
from the line of adjoining property that can be built upon, the expos­
ing wall shall be a blank wall having a fire resistance rating of at 
least 4 hours. In particular installations, the distance requirements 
between the storage building and other buildings may be altered at 
the discretion of the industrial commission after consideration of the 
height, size and character of construction and occupancy of the 
exposed buildings. 

(5) FIRE CONTROL. (a) One 01' more approved first aid fire control 
devices shall be available at a location where flammable liquids are 
stored. 

(b) When sprinklers are required, they shall be installed in an 
approved manner. 

Note: Approval is granted if the standards of fire underwriters are 
adhered to. National Fire Protection Association, Pamphlet No. 13. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 
Register, May, 1959, No. 41 
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TABLE 4 

ARRANGEMENT OF CONTAINER STORAGE 
-----_ .. _- -_._---- --- -- -

Sprinklered or Equivalent Protection Unprotected 
Maximums per Pile Maximums per Pile 

Class 
of Storage Level Total Width Height Aisle Width Total Width Height Aisle Width 

Flammable 
Main I Side Main I Side Liquid 

Gals. Feet Feet ------ Gals. Feet Feet 
Feet Feet 

---
I Ground and Upper Floors ______________ 2.640 8 6 8 5 660 4 3 8 7 

(48) (4) (2) (12) (2) (1) 

Basement* ______ ______________________ 0 0 0 0 0 0 0 0 0 0 
---

II Ground and Upper Floors ______________ 5,280 8 6 8 4 1,320 4 3 8 5 
(96) (4) (2) (24) (2) (1) 

Basement* _____ ______ ___ __ ___ ______ ___ 0 0 0 0 0 0 0 0 0 0 
------ ---

III Ground and Upper Floors ______________ 11,000 12 3 ft. under 8 4 2,640 8 12 8 4 
(200) (6) sprinkler (48) (4) (4) 

heads 

Basement* ____________________________ 5,500 (8) 9 8 4 0 0 0 0 0 
(100) (4) (3) 

*A basement is a story whose floor line is below grade at any extrance or exit and whose ceiling is not more than 5 feet above grade at any such extrance or exit. 
Note: The figures in the column, Total Gallons, represent the number of gallons that may be stored per pile and the figures in parentheses are the corresponding 

number of 55 gallon drums. The figures in the Width and Height Columns are the width and height of the pile in feet and the figures in parentheses are the cor­
responding number of 55 gallon drums which when stored on end will produce this size pile. 
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(c) Open flames, smoking and other sources of ignition shall not be 
permitted in flammable liquid storage rooms. 

(d) Materials which will react with water to produce a flammable 
vapor or gas shall not be stored in the same room with flammable 
liquids. 

HistOl'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.31 Storage in closed containers outside buildings. (1) SCOPE. 
(a) This section applies to the storage of flammable liquids in drums 
or other portable closed containers not exceeding 60 gallons individual 
capacity in areas used solely for such storage. 

(b) This section shall not apply to the storage of flammable liquids 
in drums or portable closed containers in bulk plants, service stations, 
and refineries. 

(2) BASIC SAFEGUARDS. (a) Drums bearing ICC label 01' containers 
of equivalent construction may be stored out of doors. 

(b) Drums shall not be stored outside on building platforms 01' be­
tween buildings, 01' in locations adjacent thereto, in such a manner 
that would contribute to the spread of fire. 

(c) Storage of over 100 ch'ums of Class I and II flammable liquids 
shall be limited to groups of 100 drums, located at least 60 feet from 
the nearest building 01' line of adjoining property that may be built 
upon and each group shall be separated by at least 40 feet. Storage 
of over 300 drums of Class III flammable liquids shall be limited to 
g'l'OUpS of 300 drums located at least 50 feet from nearest building or 
line of adjoining property that may be built upon and each group shall 
be separated by at least 30 feet. These distances may be reduced 50% 
if sprinklers and drainage away from exposures are provided. In par­
ticular installations the distance requirements to buildings may be 
altered at the discretion of the industrial commission after considera­
tion of the height, size and character of construction and occupancy 
of the exposed buildings. 

(d) The drum storage shall be located to prevent "runoff" or drain­
age toward other storage or buildings. The area shall be kept clear of 
grass, weeds and other foreign combustibles. Signs shall be posted 
prohibiting open flames and smoking. 

HistOl'Y' Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

SUBDIVISION D 

PIPES-VAL VES-FI'l'TINGS 

Ind 8.40 Material and design. (1) MATERIAL AND DESIGN SHALL BE 
OF APPROVED MATERIAL AND CONSTRUCTION. All threaded joints and 
connections shall be made up tight with suitable lubricant 01' piping 
compound. 

Note: References. Section 3 of the American Standard Code for Pres­
sure Piping, American Standard Association B31.1 and American Stand­
ard Association B36.10 in American Standard for ,Vrought-Steel and 
"Trought-Iron Pipe. 

(These references are available in the offices of the industrial com­
mission, the secretary of state, and the revisor of statutes.) 

(2) PIPE JOINTS. Pipe joints dependent upon the friction character­
istics of combustible materials for mechanical continuity of piping 
shall not be used inside buildings. They may be used outside of build­
ings above 01' below ground. If used aboveground, the piping shall 
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either be secured to prevent disengagement at the fitting 01' the piping 
system shall be so designed that any spill resulting from such disen­
gagement could not unduly expose persons, important buildings 0]' 
structures, and could be readily controlled by remote valves. 

(3) PROTECTION AGAINST CORROSION. All piping for flammable liquids 
both aboveground and underg;round where subject to external C01'1'O­
sion, shall be effectively protected. 

(4) SUPPORTS. Pipe systems shall be substantially supported and 
protected against physical damage and excessive stresses arising from 
settlement, vibration, expansion 01' contraction. Supports for above­
ground piping shall be of incombustible material. 

(5 ) VALVES. Pipe systems shall contain a sufficient number of valves 
to operate the system properly and to protect the plant. Pipe systems 
in connection with pumps shall contain a sufficient number of valves 
to control properly the flow of liquid in normal operation alld in the 
event of physical damage. Connections to pipe lines, by which equip­
ment such as tank cars 01' tank trucks discharge flammable liquids by 
means of pumps into aboveground storage tanks, shall be lJro'irided 
with check valves for automatic protection against back flow. 

(6) PUMPS AND PIPING. (a) In intra-plant systems, pump 01' piping 
connected for handling Class I 01' Class II liquids shall not be so con­
nected 01' manifolded as to permit their intermittent or alternate use 
for Class III liquids. 

(b) The piping shall have a definite scheme of identification, such 
as stenciling, tagging 01' coloring of either the lines 01' the control 
valves 01' both to distinguish the class of product which is being 
carried by each line. 

(c) Pumps delivering to or iaking suction from tanks 01' tank cal' 
shall be provided with a valve on both suction and discharge of pump. 

(d) Provisions of section Ind 8.40 (6) do not apply to pipe line 
systems operating between 01' within refineries, boat 01' barge docks, 
marine terminals 01' pipe line terminals 01' tank farm storage adjunc­
tive thereto. 

HistOl'Y' Cr. Register, :May, 1959, No. 41, err. 6-1-5!J. 

SUBDIYISION E 

BULK I'LAN'I'S 

Ind 8.50 Storage. (1) Class I and Class II flammable liquids' shall be 
stored in closed containers, 01' in storage tanks aboveground outside of 
buildings or underground. 

(2) Class III flammable liquids shall be stored in containers, 01' in 
tanks within buildings 01' aboveground outside of buildings, or under­
ground. 

(3) Containers of flammable liquids when piled one upon the other 
shall be separated by dunnage, sufficient to provide stability and to 
prevent excessive stress on container walls. The height of pile shall 
be consistent with stability and strength of containers. 

History: Cr. Register, May, 1959, No. 41, err. 6-1-59. 

Ind 8.51 Buildings. (1) GENERAL CONSTRUCTION. Class I and Class 
II flammable liquids shall not be stored 01' handled within a building 
having' a bae.ement Ol' pit into which flammable vapors may travel, 

HE'gj~tE'l', ,Hay, 1959, No. 41 
Flammable Liquids 



24 INDUSTRIAL COMMISSION 

unless such basement or pit is provided with ventilation designed to 
prevent the accumulation of flammable vapors therein. 

(2) EXITS. Rooms storing flammable liquids or in which flammable 
liquids are handled by pumps shall have exit facilities arranged to 
prevent occupants being trapped in the event of fire. 

(3) HEATING. Rooms in which Class I or Class II flammable liquids 
are stored or handled shall be heated only by means not constituting 
a source of ignition, such as steam 01' hot water. Rooms containing 
heating appliances involving sources of ignition shall be located and 
arranged to prevent entry of flammable vapors. 

(4) VENTILATION. Ventilation shall be provided for all rooms, build­
ings, or enclosures in which Class I or Class II flammable liquids are 
pumped 01' dispensed. Design of ventilation systems shall take into 
account the relatively high specific gravity of the vapors. Ventilation 
may be provided by adequate openings in outside walls at floor level 
unobstructed except by louvers 01' coarse screens. Where natural ven­
tilation is impracticable, mechanical ventilation shall be provided. 

Note: National Fire Protection Association No. 91, Standards for the 
Installation of Blower and Exhaust Systems, provides information on 
the installation of mechanical exhaust systems. 

(This reference is ava.ilable in the oflices of the industria.l commission, 
the secretan' of state, and the revisor of statutes.) 

(5) FILLING AND EMPTYING CONTAINERS. Containers of Class I 01' 

Class II flammable liquids shall not be drawn from or filled within 
bUildings unless provision is made to prevent the accumulation of 
flammable vapors in hazardous concentrations. 

HIstory: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.52 Loading and unloading facilities. (1) TRUCK LOADING RACKS. 
(a) Location. Truck loading racks installed after effective date of 
these regulations dispensing Class I 01' Class II flammable liquids 
shall where practicable be separated from tankS, warehouses, other 
plant buildings, and nearest line of property that may be built upon 
by a clear distance of not less than 25 feet, measured from the nearest 
position of any fill stem. A truck loading rack for Class I or II liquids 
shall not be erected nearer than 10 feet, measured as aforesaid from 
any of the aforementioned objects. Buildings for pumps or for shelter 
of loading personnel may be part of the loading rack. 

(b) Static lJ1·otection. The following types of truck loading racks 
shall be equipped with IJl'otection against static sparks during truck 
filling: Racks dispensing Class I 01' Class II flammable liquids into 
open domes of tank trucks which may contain flammable vapors from 
previous cargoes of Class I 01' Class II flammable liquids. Protection 
shall consist of a flexible metallic bond-wire permanently electrically 
connected to the fill stem 01' some part of the fill stem piping. 'fhe free 
end of such wire shall be provided with a clamp 01' similar device for 
convenient attachment to some metallic part of the cargo tank of the 
tank truck. The bond-wire connection shall be made prior to opening 
the dome covers. It shall be maintained in place during the entire 
filling operation and the dome covers shall be securely closed before 
the bond-wire is disconnected from the cargo tank. 

Note: Drag chains and straps formerly specified for the purpose of 
eliminating static charges have been shown to be ineffective and their 
elimination is recommended. 
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(2) TANK CAR RACKS. Class I and Class II flammable liquids shall 
not be discharged from 01' loaded into tank cars unless protection 
against stray currents has been provided and is used. 

(a) Liquids having a flash point below 150 0 F. shall not be with­
drawn from tank cars from bottom outlets, but shall be unloaded 
through dome (manhole) only. 

1. Elxceptioll. Bottom outlet unloading of fuel oil will be permitted 
subject to the written approval of the industrial commission. 

(b) The use of compressed ail' to discharge the contents of tank 
cars shall be prohibited, but this shall not be construed to prevent the 
use of an approved system employing an inert gas, such as carbon 
dioxide 01' nitrogen, as pressure generating medium for this purpose. 

(c) Unloading from tank cars into tank trucks or any portable con­
tailler is prohibited. 

(3) CONTAINER FILLING FACILITIES. Class I and Class II flammable 
liquids shall not be run into containers unless the nozzle and container 
are electrically interconnected. Where the metallic floorplate on which 
the container stands while filling is electrically connected to the fill 
stem or where the fill stem is bonded to the container during filling 
operations by means of a bond-wire, the provisions of this section 
shall be deemed to have been complied with. 

History: Cr. Register, May, 1959, No. 41, elf. 6-1-59. 

Ind 8.53 Electrical equipment. All wiring and electrical equipment 
including motors and electrical switch gear for pumps handling flam­
mable liquids, having a flash point below 100 0 F. and located within 
the possible path of vapor travel shall be designed and installed so as 
not to create an ignition hazard. 

Note: The ,Visconsin state electrical code provides information on the 
[lesign and installation of electrical eQuipment for hazardous locations. 

History: Cr. Register, May, 1959. No. 41. eff. 6-1-59. 

Ind 8.54 Sources of ignition. Class I or Class II flammable liquids 
shall not be handled, drawn or dispensed where flammable vapors may 
reach a source of ignition. Smoking shall be prohibited except in desig­
nated localities. "NO SMOKING" signs shall be conspicuously posted 
where hazard from flammable liquid vapors is normally present. 

Hi.tory. Cr. Register, May. 1959, No. 41, elf. 6-1-59. 

Ind 8.55 Drainage and waste disposal. Provisions shall be made to 
prevent flammable liquids which may be spilled at loading 01' unload­
ing points from entering public sewers and drainage systems, or 
natural waterways. Connection to such sewers, drains, 01' waterways 
by which flammable liquids might enter shall be provided with sepa­
rator boxes or other approved means whereby such entry is precluded. 
Crankcase drainings and flammable liquids shall not be dumped into 
sewers, but shall be stored in tanks or tight drums outside of any 
building until removed from the premises. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.56 Fire control. (1) One 01' more suitable first aid fire control 
devices, such as a smothering agent 01' a portable extinguisher shall 
be available to locations where fires are likely to occur. Portable 
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extinguishers shall be a minimum size of Class 4B. Sand buckets shall 
have a minimum capacity of 12 quarts. The total number of such de­
vices shall be the ratio of one to each 3 tank truck or tank cal' loading 
and unloading positions, plus one for each 2500 square feet of ware­
house area or greater part thereof. One warehouse unit is an accept­
able substitute for one required unit at a loading 01' unloading position 
and vice versa, providing the separation is not greater than 50 feet. 
Fire resistive blankets 01' covers may be used for smothering at dome 
or other openings in tanks 01' containers. 

(2) Additional fire control equipment may be l'equired where a tank 
of more than 50,000 gallons individual capacity contains Class I 01' 

Class II flammable liquids and where an unusual exposure hazard 
exists because of surrotmding property. Such additional fire control 
equipment shall be sufficient to extinguish a fire in the largest tank. 
The design and amount of such equipment shall be in accordance with 
approved engineering standards. 

Note.' Reference-National Fire Protection Association Pamphlet No. 
10 contains classification of fire extinguishers. 

(This reference is available in the offices of tbe industrial commission, 
the secretary of state, anel the revisor of statutes.) 

Histol'Y: Cr. Registel', May, 1959, No. 41, eff. 6-1-59. 

Ind 8.57 Care and attendance of property. Plant and tank ~rard shall 
be kept free from weeds, high grass, rubbish and litter, and shall be 
kept neat, clean and orderly throughout. 

HistOl'~': Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

SUUUIYISION F 

SERVICE STATIONS 

Iud 8.61 General construction. Class I and Class II flammable liquids 
shall not be stored 01' handled within a building having a basement 01' 

pit into which flammable vapors may travel, unless such area is effec­
tively vented and constructed in accordance with Wis. Adm. Code, sec­
tion Ind 57.51, (Wisconsin state building code). 

History. Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.62 Storage and handling. (1) GENERAL PROVISIONS. (a) Class 
I and Class II flammable liquids shall be stored in closed containers, 
01' in tanks located underground 01' in special enclosures as described 
in section Ind 8.62 (2). 

(b) Class III flammable liquids shall be stored in containers 01' in 
tanks located underground 01' in special enclosures as described in 
section Ind 8.62 (2). 

(c) Aboveground tanks, located in an adjoining bulk plant, may be 
connected by piping' to service station underground tanks if, in addi­
tion to valves at aboveground tanks a valVe is also installed within 
control of service station personnel. 

(2) SPECIAL ENCLOSURES. When installation of tanks in accordance 
with section Ind 8.23 is impractical because of property or building 
limitations, tanks for flammable liquids may be installed in buildings 
if enclosed as follows: Enclosure shall be substantially liquid and 
vapor tight without backfill. Sides, top and bottom of the enclosure 
shall be of reinforced concrete at least 6 inches thick, with olJening's 
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for inspection through the top only. Tank connections shall be so piped 
or closed that neither vapors nor liquid can escape into the enclosed 
space. Means shall be provided whereby portable equipment may be 
employed to discharge to the outside any vapors which might accU­
mulate should leakage occur. 

(3) INSIDE BUILDINGS. (a) Except where stored in tanks as pro­
vided in section Ind 8.62 (2), no Class I flammable liquids shall be 
stored or handled within any service station building except packaged 
items, for example: cleaning fluid received and resold in unbroken 
metallic containers of not over one gallon capacity each, or in 
approved non-metallic containers of not more than one quart capacity 
each. Class II flammable liquids in closed containers may be stored 
inside the station building. A closed container equipped with an 
approved pump shall be considered a closed container for purposes of 
storage only. 

(b ) No Class I 01' Class II flammable liquids shall be dispensed, 01' 

transferred from one container to another, inside of a service station 
building, provided, however, that flammable anti-freeze liquids may be 
dispensed in rooms of a service station building provided such rOOln5 
have approved heating devices and provided also that there is no open 
flame in such room lower than 8 feet above floor level. 

(c) Class III liquids may be stored and dispensed inside service sta­
tion buildings from approved containers of not more than 120 gallons 
capacity each. 

(4) LABELING. (a) Except when sold in the original sealed container 
as put up for package sale or distribution by the manufacturer 01' 

packager with suitable and generally recognized precautionary label­
ing, no ga'loline 01' benzene nor any naphtha having a flash point at 01' 

below 70°F. (closed cup tester) shall be sold or filled into any drum, 
can 01' other portable container unless the container is of metal and 
is colored red and labeled with the common name of the product and 
IVith the word "FLAMMABLE". 

(b ) No kerOf~ene, fuel oil 01' similar liquid shall be filled into any 
portable container colored reel. 

(5) DISPENSING CONTAINERS. No delivery of any Class I or Class II 
flammable liquids shall be made into portable containers of 5 gallons 
capacity or less unless the container is of sound metal construction, 
has a tight closure with screwed or spring covel' and is fitted with a 
spout or so designed that the contents can be poured without spilling. 

History: Cr. Register, May, 1959, No. 41, elf. 6-1-59. 

Ind 8.63 Dispensing systems. (1) LOCATION. Dispensing devices at 
automotive service stations shall be so located that all parts of the 
vehicle being served will be on the premises of the service station. 

(a) Inside location. Approved dispensing units may be located in­
side gal'ag'es upon specific approval of the industrial commission. The 
dispensing area shall be separated from motor vehicle repair areas 
in a manner approved by the industrial commission. The dispensing 
unit shall be protected against physical damage from vehicles by 
mounting on a concrete island 01' by equivalent means and shall be 
located in a position where it cannot be struck by a vehicle descending 
a ramp 01' other slope out of control. The dispensing area shall be pro-
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vided with an approved mechanical 01' gravity ventilation system. A 
clearly identified switch readily accessible in case of fire or physical 
damage to any dispensing unit, shall be provided to shut off the power 
to dispensing units. When dispensing units are located below grade 
only approved mechanical ventilation shall be used and the entire dis­
pensing area shall be protected by an approved automatic sprinkler 
system. 

(2) DISPENSING UNITS. (a) Class I and Class III flammable liquids 
shall be transferred from underground tanks by means of fixed pumps 
so designed and equipped as to allow control of the flow and to pre­
vent leakage or accidental discharge. Class I or Class II flammable 
liquids shall not be transferred from any storage tank by any equip­
ment 01' procedure which subjects the shell of the storage tank to 
pressures above its allowable working pressure. Ail' or gas pressure 
shall not be used for this purpose. 

(b) Supplemental means shall be provided outside of the dispensing 
device whereby the source of power may be readily disconnected in 
the event of fire 01' other accident. 

(c) Dispensing devices for Class I 01' Class II flammable liquids 
shall be of approved type. Devices listed by Underwriters' Labora­
tories shall be deemed to be in compliance with this section. 

(d) Class I or Class II flammable liquids shall not be dispensed by 
pressure or gravity from drums, barrels, and similar containers. Gear 
pumps or similar positive displacement devices taking suction through 
the top of the container shall be used. 

(3) REMOTE PUlI'lPING SYSTEMS. (a) Soope. This section shall apply 
to systems for dispensing Class I flammable liquid to the fuel tanks 
of motor vehicles at automotive service stations where such liquid is 
transferred from underground storage to individual or multiple dis­
pensing units by pumps located elsewhere than at the dispenSing units. 

(b) Pumps. Pumps shall be designed or equipped so that no part of 
the system will be subjected to pressures above its allowable working 
pressure. Pumps installed above grade, outside of buildings, shall be 
located not less than 10 feet from lines of adjoining property which 
may be built upon, and not less than 5 feet from any building opening. 
When an outside pump location is impractical, pumps may be installed 
inside of garages as provided for dispensers in section Ind 8.63 (1) 
(a), 01' in pits as provided in section Ind 8.63 (3) (c). Pumps shall be 
substantially anchored and protected against physical damage by 
vehicles. 

(c) Pits. Pits for subsurface pumps 01' piping manifolds of sub­
mersible pumps shall withstand the external forces to which they may 
be subjected without damage to the pump, tank, 01' piping. The pit 
shall be no larger than necessary for inspection and maintenance and 
shall be provided with a tight fitting covel'. 

(d) Cont1'ols. 1. A control shall be provided that will permit the 
pump to operate only when a dispensing nozzle is removed from its 
bracket on the dispensing unit and the switch on this dispensing unit 
is manually actuated. This control shall also stop the pump when all 
nozzles have been returned to their brackets. 

2. There shall be a means, visible from the operating area, to incli­
cate when the pump motor is running. 
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3. A clearly identified switch, readily accessible in case of fire 01' 

physical damage at any dispensing unit, shall be provided to shut off 
the power to the pump motors. 

4. An approved automatic device shall be provided at each dispens­
ing unit that will stop the flow of fuel at the dispensing unit in case 
of fire or physical damage to the dispensing unit. 

(e) Testing. After the completion of the installation including any 
paving, that section of the pressure piping system between the pump 
discharge and the connection for the dispensing facility shall be tested 
for at least 30 minutes at a pressure 50% above the maximum oper­
ating pressure. 

(4) AUTOMATIC DISPENSING UNITS. The installation and use of coin­
operated dispensing devices for Class I flammable liquids is prohibited. 

(5) DELIVERY. (a) Manual nozzle. The dispensing of Class I flam­
mable liquids into the fuel tank of a vehicle or into a container shall 
at all times be under the control of a competent person. The use of 
any device which permits the dispensing of Class I flammable liquid 
when the hand of the operator of the discharge nozzle is removed from 
the nozzle control level' is hereby forbidden except when using an auto­
matic nozzle as provided in section Ind 8.63 (5) (b). 

(b) A utomatic nozzle with latch-open devices. In lieu of being held 
open by hand, an approved automatic nozzle may be used for dispens­
ing Class I flammable liquid into the fuel tank of a vehicle. Such a 
nozzle shall have the latch-open device as an integral part of the 
assembly and shall shut off the liquid reliably and positively when the 
gasoline tank is filled, when it falls from the filling neck of an auto­
mobile tank, when it is subject to rough usage, such as dropping 01' 

lack of propel' lubrication or when an automobile is driven away while 
the nozzle is still in the tank. A competent attendant shall be in the 
immediate vicinity of the vehicle being filled by such an approved 
nozzle. 

(c) Self service. Only owners, operators, or trained employees shall 
dispense gasoline to the general public, except that the commission 
may approve self-service if construction and supervision standards are 
as outlined below in paragraphs 

(5) (c) 1.-2.-a.-b.-c.-d.-e.-f.-g, 
(d) 1.-2.-3.-4.-5. 

1. Approval of the commission must be obtained for all service sta­
tions to be converted to self-service and all newly constructed self­
service stations. Applicants must submit full information and plans 
in triplicate showing such detail as is required by the commission. 

2. In addition to other requirements for this code for automotive 
service stations, the following provisions must be adhered to: 

a. A driveway of 24 feet shall be provided between pump islands 
and between any pump island and building. Not more than 4 pumps 
shall be placed on one island. 

b. Sufficient clearance shall be allowed as an exit driveway that will 
permit cars to leave the premises without interfering with service or 
incoming cars. 

c. Where oil, windshield and ail' services are available, separate 
areas shall be provided and located so not to interfere with entry 0,' 

exit of cars. 
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d. All pumps shall be equipped with approved self-closing nozzles 
and hold-open devices on such nozzles shall not be permitted. 

e. A master switch shall be installed at a central control point that 
will disconnect the electric power to all gasoline pumps. 

f. If a central control towel' is installed it must be elevated to a 
height that will provide an unobstructed view of all pump islands. 

g. An approved fire extinguisher shall be provided at each pump 
island. 

(d) Supe1·vision. The operator of a self-service station shall comply 
with the following supervisory requirements: 

1. Agree in writing that provisions of section Ind 8.63 of this code 
have been met and will be maintained. 

2. If a central control tower with public address system is provided 
one supervisor must be on duty in this tower at all times station is 
open. In addition, there shall be one instructor and one attendant for 
the first 6 islands, or fraction thereof, on the driveway at the pump 
islands at all times the station is open and cars are being serviced. 
There shall also be one additional instructor or attendant for each 
additional 3 pump islands or fraction thereof. 

3. If a central control towel' is not provided, there shall be one 
supervisor on duty in addition to one attendant for each 2, 01' fraction 
pump islands, all of whom must be on duty at the pump island at all 
times station is open and cars are being serviced. 

4. Personnel required in paragraphs (2) and (3) above shall be in 
addition to any cashiers that are employed. Supervisors, instructors, 
or attendants shall not act as cashier. Personnel shall be 18 years of 
age or over. 

5. A responsible supervisor must be on duty at all times the station 
is open. 

(6) MARINE SERVICE STATIDNS. (a) Tanks and pumps, other than 
those integral with approved dispensing units, supplying Class I or 
Class II flammable liquids at marine service stations shall be located 
only on shore, or upon express permission of the authority having 
jurisdiction on a pier of solid-fill type. Approved dispensing units with 
or without integral pumps may be located on shore, piers of solid-fill 
type, open piers, wharves or floating docks. 

(b) Class I or Class II flammable liquids shall be dispensed into fuel 
tanks of marine craft from safety cans, or by means of a hose, 
equipped with a self-closing nozzle and with a valve which must be 
held open by manual control while making a delivery. 

(c) Tanks and pumps supplying Class III flammable liquids at 
marine service stations may be located on shore, on a pier of solid-fill 
type or on open piers, wharves or floating docks. Class III flammable 
liquid tanks which are located other than on shore or on piers of the 
solid-fill type shall be limited to 550 gallons aggregate capacity. 
Pumps not a part of the dispensing unit shall be located adjacent to 
the tanks. 

(d) Pipe lines attached to piers, wharves or floating docks shall be 
protected against physical damage. A readily accessible valve to shut 
off the supply from shore shall be provided in each pipe line at or neal' 
the approach to the pier, wharf or floating dock. 

(e) Pipe lines to floating docks shall be so designed and installed 
as to make appropriate provision for changes in water level 01' tide. 
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Transition from the fixed portion of the installation to the floating 
unit shall provide product control, flexibility, and protection against 
physical damage. 

(7) RACE TRACK FUELING STATIONS. (a) Tanks of racing vehicles 
shall be filled from safety cans, 01' a pump, as provided by section Ind 
8.63 (2) (a) 01' section Ind 8.63 (2) (d). Signs prohibiting smoking 
in the fueling area shall be posted as provided in section Ind 8.66. An 
approved fire extinguisher of at least 8-B classification shall be pro­
vided at each fueling station. 

History, Cr. Register. May. 1959. No. 41. efr. 6-1-59. 

Ind 8.64 Electrical equipmeut. All electrical equipment and wiring, 
including lighting fixtures, and motors and switch gear for pumps 
handling Class I 01' Class II flammable liquids and located where flam­
mable vapors may accumulate, shall be designed and installed so as 
not to create an ignition hazard. 

Note: The Wisconsin state electrical code provides information on lhe 
design and installation of electrical equipment for hazardous locations. 

History: Cr. Register. May. 1959, No. 41, efr. 6-1-59. 

Ind 8.65 Drainage and waste disposal. Provision shall be made in the 
area where Class I flammable liquids may be spilled to prevent liquids 
from flowing into interior of service station buildings. Such provision 
may be by grading driveway, raising door sills, or other equally effec­
tive means. Crankcase drainings and flammable liquids shall not be 
dumped into sewers but shall be stored in underground tanks, or tight 
drums not exceeding 55 gallons individual capacity outside of any 
building until removed from the premises. Not to exceed 110 gallons 
of crankcase drainage shall be stored above ground. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.66 Sources of ignition. There shall be no smoking on the 
driveway of service stations in the area used for fueling motor 
vehicles, dispensing flammable antifreeze or the receipt of products by 
tank vehicles, or in those portions of the building used for servicing 
automobiles, tractors, or internal combustion engines. Conspicuous 
signs prohibiting smoking shall be posted within sight of the customer 
being served. Letters on such signs shall be not less than 4 inches 
high. The motors of all vehicles being fueled shall be shut off during 
the fueling operation. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.67 Fire control. An approved fire extinguisher of at least 4-B 
classification shall be provided at any service station. 

History: Cr. Register, May, 1959, No. 41, efr. 6-1-59. 

SUBDIVISION G 

OOJUlUEROIAL AND INDUSTRIAL ES'l'ABLISHIUEN'l'S 

Iud 8.70 Stol'age. (1) Flammable liquids shall be stored in tanks, 
closed containers or approved safety cans. 

(2) Flammable liquids stored in tanks shall conform to the appli­
cable requirements of sections Ind 8.20 to Ind 8.24, inclusive. 

(3) Flammable liquids stored in drums and other closed containers 
shall conform to applicable provisions of sections Ind 8.30 and Ind 8.31. 

HistOlOY: Cr. Register, May, 1959, No. 41, efr. 6-1-59. 
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Ind 8.71 Handling and use. (1) LOCATION. Class I or Class II flam­
mable liquids in excess of 6 gallons and Class III flammable liquids in 
excess of 25 gallons shall be used only in buildings, portions of build­
ings or r00111S constructed and designed in accordance with the provi­
sions for inside mixing and handling rooms. 

(2) DESIGN AND CONSTRUCTION OF INSIDE MIXING AND HANDLING 
ROOMS. Rooms shall have at least one exterior wall. Walls, floors and 
ceilings shall be of non-combustible construction having at least a 
2-hour fire resistive rating. Doors shall be provided with non-com­
bustible liquid-tight sills at least 6 inches high and provided with an 
approved Class B 01' equal fire door of the self-closing type. Adequate 
drainage to a safe location shall be provided. Adequate natural or 
mechanical ventilation shall be provided. Heating shall be by low pres­
sure steam or hot water or by electrical units approved for Class I 
hazardous locations. Lighting and electrical devices shall be approved 
for Class I hazardous locations. All equipment such as mixers, filters, 
pumps, motors, shafting shall be permanently and effectively grounded. 

Note: National Fire Protection Association Pamphlet No. 91, Standards 
on Blower and Exhaust Systelns for Dust, Stock and Vapor Removal, 
provides information on the design and installation of mechanical ven­
tilation as does the ,"isconsin state electrical code for the design and 
installation of electrical equipment in hazardous locations. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor or statutes.) 

(3) STORAGE LIMITS FOR INSIDE MIXING AND HANDLING ROOMS. An 
inside mixing and handling room not protected by an approved auto­
matic fire extinguishing system shall contain not more than (a) 1,100 
gallons total of Class I, II and III flammable liquids of which not 
more than (b) 550 gallons may be of Class I and II flammable liquids 
of which not more than (c) 275 gallons may be of Class I flammable 
liquids. An inside mixing and handling room protected by an approved 
automatic fire extinguishing system shall not contain more than (a) 
11,000 gallons total of Class I, II and III flammable liquids, of which 
not more than (b) 2,750 gallons may be of Class I and II flammable 
liquids of which not more than (c) 550 gallons may be of Class I 
flammable liquids. 

(4) DAILY CONSUMPTION. The quantities referred to in section Ind 
8.71 may be increased to not more than one day's supply where daily 
consumption exceeds the above limits. 

Note: Where applicable, installations made in accordance with the 
Wisconsin cleaning and dyeing code, National Fire Protection Associa­
tion Standard for Dip Tanks Containing Flammable or Combustible 
Liquids, No. 34, and Spray Finishing Using Flammable Materials, No. 33, 
may be deemed to be in compliance with this code. 

(These references are available in the offices of the industrial com­
mission, the secretary of state, and the revisor of statutes.) 

HistOl'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.72 Dispensing. (1) Dispensing of Class I or Class II flammable 
liquids inside buildings shall be only in an inside mixing and storage 
room as defined in section Ind 8.71 (2). 

(2) Class I 01' Class II flammable liquids shall not be drawn from 
or dispensed into vessels or containers within a building except by 
means of a device drawing from top of the tank or the container. 
Gravity discharge within a building of Class I or Class II flammable 
liquids from tanks, drums, or containers other than safety cans, is for-
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bidden, except where the nature of the manufacturing process requires 
gravity flow. Upon approval of the commission, such gravity flow shall 
be permitted only from vessels storing flammable liquids sufficient for 
not more than one day's operation. 

(3) Class I or Class II flammable liquids shall not be dispensed 
within a room 01' building which normally contains source of ignition 
within the possible path of vapor travel. Dispensing devices shall be 
provided with iron or steel valves where compatible with the flam­
mable liquid handled. Where practicable, there shall be, in addition to 
the outlet valve, a secondary control device or valve outside of the 
immediate area, by which the flow may be stopped in the event of fire 
or other accident at the outlet. Outlet valves, where practicable, shall 
be of the self-closing type. 

(4) Class I and Class II flammable liquids shall not be run into con­
tainers unless the nozzle and container are electrically interconnected. 
Where the metallic floor plate on which the container stands while 
filling is electrically connected to the fill stem 01' where the fill stem is 
bonded to the container during filling operations by means of a bond­
wire, the provisions of this section shall be deemed to have been 
complied with. 

(5) Exit facilities shall be provided to prevent occupants being 
trapped in the event of fire. 

History. Cr. Register, May, 195!J, No. 41, eff. 6-1-59. 

Ind 8.73 Ventilation. (1) Buildings, 01' rooms 01' other enclosures in 
which Class I or Class II flammable liquids are used or stored in open 
vats or dip tanks shall be provided with ventilation sufficient at all 
times to prevent accumulation of flammable vapors. Where natural 
ventilation is insufficient under all conditions to prevent the accumu­
lation of flammable vapors, mechanical ventilation shall be provided 
and used. The accumulation of flammable vapors within the com­
bustible 01' explosive range under normal operating conditions, as de­
termined by an approved flammable-vapor indicator, shall be evidence 
of the violation of this section. 

(2) Design of ventilating systems shall take into account the rela­
tively high specific gravity of the vapors. Openings to the outside for 
natural ventilation shall be at floor level and shall be unobstructed 
except by louvers or coarse screens. 

Note: National Fire Protection Association Pamphlet No. 91, Standards 
for the Installation of Blower and Exhaust Systems for Dust, Stock and 
Vapor Removal, provides information on the design and installation of 
mechanical ventilation systems. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 

HistOlOY' Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Iud 8.74 Electrical equipment. Artificial lighting shall be by elec­
tricity only. Electrical devices located within the possible path of 
vapor travel shall be of a type approved for such locations. 

HistOl",' Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Iud 8.75 Sources of ignition. Open flames, heating devices and 
processes employing temperatures capable of igniting the vapors of 
the flammable liquids are prohibited in buildings or parts of buildings 
in which ignition could occur by reason of proximity or vapor concen-
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trations. This applies to the use of Class I or Class II flammable 
liquids in the open, and to Class III flammable liquids used for the 
purpose of saturating, coating or otherwise treating goods 01' mate­
rials. Smoking shall be prohibited and suitable signs to that effect 
shall be displayed. 

HistOl'Y: Cr. Register, May, 1959, No. 41, elf. 6-1-59. 

Iud 8.76 Housekeeping. (1) Wherever flammable liquids are stored 
in containers provision shall be made and maintained for the detection 
of leakage. Leaking containers shall be immediately removed 01' made 
tight. 

(2) Access shall be provided by unobstructed aisles whereby first 
aid fire control apparatus may be brought to bear on any part of such 
flammable liquids storage. 

(3) In buildings, rooms 01' other confined spaces in which flammable 
liquids are stored, combustible waste materials shall not be allowed to 
accumulate, except in closed metal containers. 

(4) Crankcase drainings and flammable liquids shall not be dumped 
into sewers but shall be stored in tanks 01' tight drums outside of any 
building until removed from the premises. 

Histm'Y: Cr. Register, iiIay, 1959, No. 41, elf. 6-1-59. 

Ind 8.77 Fire control. Where flammable liquids are used 01' dis­
pensed, approved portable fire extinguishers shall be provided. 

Note: National Fire Protection Association Pamphlet No. 10, Portable 
Fire Extinguishers, provides information as to the suitability of various 
lypes of extinguishers and their number and location. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 

HistOl'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

SUBDIVISION H 

PROCESSING PLANTS 

Ind 8.80 Storage. (1) Flammable liquids shall be stored in tanks, 
closed containers 01' approved safety cans. 

(2) Flammable liquids stored in tanks shall conform to the appli­
cable provisions of sections Ind 8.20, Ind 8.24 or Ind 8.62 (2). 

(3) Flammable liquids stored in drums or other closed containers 
shall conform to the provisions of sections Ind 8.30, Ind 8.31 01' Ind 
8.80 (4). 

(4) Flammable liquids within rooms 01' buildings not complying with 
the provisions of sections Ind 8.30, Ind 8.31 shall be limited as follows: 

(a) Within wood frame buildings, Class I and Class II flammable 
liquids shall be prohibited and Class III flammable liquids shall be 
limited to 60 gallons in any container. 

(b) In other than wood frame buildings, Class I flammable liquids 
may be stored in closed containers 01' safety cans of not more than 
5 gallons individual capacity and not exceeding a total of 25 gallons. 
Class II flammable liquids may be stored in closed containers or safety 
cans of not more than 5 gallons individual capacity, and in barrels 01' 

drums of not more than 60 gallons individual capacity. 'l'he total quan­
tity that may be stored in this manner shall be limited to 220 gallons. 
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Class III flammable liquids may be stored in closed containers of not 
more than 5 gallons individual capacity, or in barrels or drums, not 
exceeding 120 gallons individual capacity. The total quantity stored in 
this manner shall be limited to 220 gallons. 

HistOl'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.81 Blending' and mixing. (1) Mixing and blending rooms or 
buildings shall meet the design standards of section Ind 8.71 (2). Mix­
ing and blending rooms or buildings shall be provided with natural or 
mechanical ventilation that will prevent the accumulation of flam­
mable vapors in hazardous concentrations. Design of ventilating sys­
tems shall take into account the relatively high specific gravity of the 
vapors. Openings in outside walls for natural ventilation shall be at 
floor level and shall be unobstructed except by louvers or coarse 
screens. 

Note: National Fire Protection Association Pamphlet No. 91, Standards 
for the Installation of Blower and Exhaust Systems for Dust, Stoclr and 
Vapor Removal provides information on the design and installation of 
mechanical ventilation systems. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 

(2) Vessels used for mixing or blending of Class I flammable liquids 
shall be provided with self-closing tight-fitting non-combustible lids 
that will control a fire within such vessel when applied thereto. Where 
such devices are impracticable, automatic or manually controlled chem­
ical or other fire extinguishing devices approved by the industrial 
commission shall be provided. 

(3) Open flames and other sources of ignition shall not be used 
within the possible path of vapor travel where flammable liquids are 
mixed or blended in open containers. 

(4) Vessels shall be electrically connected by bond-wiTes, piping, 01' 

similar means, where differences of potential could otherwise be cre­
ated by accumulation of static-electrical charges. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.82 Dispensing from containers within buildings. (1) Class I or 
Class II flammable liquids may be dispensed from approved safety 
cans, provided that there are no open flames or other sources of igni­
tion within the possible path of vapor travel. 

(2) Class III flammable liquids may be dispensed from containers 
not exceeding 60 gallons in individual capacity by means of a pump 
or similar device taking suction through the top of the container. 

History. Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.83 Electrical equipment. Artificial lighting shall be by elec­
tricity only. Electrical devices located within the possible path of vapor 
travel shall be of a type approved for such locations. 

Note: The \'Vlsconsin state electrical code provides information on the 
design and Installation of electrical equipment for hazardous locations. 

HistOloy: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.84 Sources of ignition. Open flames, heating devices and 
processes employing temperatures capable of igniting the vapors of 
the flammable liquid used shall be prohibited in buildings, rooms and 
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other confined spaces in which Class I or Class II flammable liquids 
are used in the open, or in which Class III flammable liquids are 
heated above their flash point in open containers. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.85 Housekeeping. (1) Wherever flammable liquids are stored 
in containers, provision shall be made and maintained for the detection 
of leakage. Leaking containers shall be immediately removed and the 
contents transferred to a tight container. 

(2) Access shall be provided by unobstructed aisles whereby first 
aid fire control apparatus may be brought to bear on any part of such 
flammable liquids storage. 

(3) In buildings, rooms or other confined spaces in which flammable 
liquids are stored, combustible waste materials shall not be allowed to 
accumulate except in closed metal containers. 

(4) Crankcase drainings and flammable liquids shall not be dumped 
into sewers, but shall be stored in tanks or tight drums outside of any 
buildings until removed from the premises. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.86 Fire control. Where flammable liquids are stored, or are 
used in open vessels, 01' are dispensed within buildings or other enclo­
sures, approved portable fire control equipment shall be provided. 

Note: National Fire Protection Association Pamphlet No. 10, Portable 
Fire Extinguishers, provides information as to the suitability of various 
types of extinguishers and their number and location. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

SUBDIVISION I 

REFINERIES AND OTHER PLANTS STORING AND HANDLING 
CRUDE PETROLEUlU 

Ind 8.90 Storage. (1) Crude petroleum shall be stored in tanks above 
ground or underground in accordance with sections Ind 8.20 to Ind 
8.24, inclusive. 

(2) Other flammable liquids shall be stored in tanks above ground 
or underground or iu containers. Tanks shall be installed in accordance 
with sections Ind 8.20 to Ind 8.24, inclusive. 

(3) Tanks for the storage of flammable liquids in tank farms and in 
locations other than process areas shall be located in accordance with 
section Ind 8.21 (1) and (2). 

Note: Unfired pressure vessels shall be constructed in accordance with 
the vVlsconsin boiler and unfired pressure vessel code. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.91 Location of process units. Process units shall be located so 
that they are accessible from at least one side for the purpose of fire 
control. Where topographical conditions are such that flammable 
liquids may flow from a processing area so as to constitute a fire 
hazard to property of others, provisions shall be made to divert or 
impound the flow by curbs, drains, 01' other suitable means. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 
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Ind 8.92 Fire control. Water shall be available in pressure and quan­
tity sufficient to provide cooling streams for any unit or any tank in 
the processing area. Hose and hydrants shall be available in sufficient 
number to provide application of cooling streams as required in this 
section. Fire control chemicals and suitable application devices shall 
be available sufficient to extinguish a fire in any tank in the process­
ing area, other than approved floating roof tanks. 

HistOl'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

PART III 

VEHICLE CARGO TANKS FOR FLAMMABLE LIQUIDS 

Ind 8.951 Scope. (1) This standard applies to tank vehicle cargo 
tanks to be used for the transportation and distribution of flammable 
liquids. It is in the interest of fire safety to provide adequate require­
ments for the design, construction and operation of tank motor 
vehicles, their appurtenances, and certain features of tank motor 
vehicle chassis. 

(2) The provisions of part III shall not apply to tank vehicles 
especially designed and used for servicing aircraft with fuel. 

Note: For recommended criteria, see Appendix B of National Fire Pro­
tection Association Pamphlet No. 407 (1957 Edition), Fueling Aircraft on 
the Ground. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 

Note: Additional safeguards may be necessary for tank vehicles used 
for the transportation of flammable licIUids having characteristics intro­
ducing additional factors such as high rates of expansion, stability, cor­
rosiveness and toxicity. 

Histol'Y: Cr. Reg'ister, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.953 Cargo tanks, piping and connections. (1) CARGO TANKS 
CONSTRUCTED OF MILD STEEL MATERIALS. (a) P1'OlJe1·ties. All sheets for 
such cargo tanks shall be of mild steel to meet the following require­
ments: 

Yield Point, minimum ______________ 25,000 pounds pel' square inch 
Ultimate Strength, minimum _______ 45,000 pounds pel' square inch 
Minimum Elongation, standard 2-inch sample ______ 20% 

(b) Thickness of sheets. The minimum thickness of tank sheets 
shall be limited by the volume capacity of the tank expressed in terms 
of gallons pel' inch of length, and by the distance between bulkheads, 
baffies, or other shell stiffeners, as well as by the radius of shell 
curvature in case of shell sheets, as follows: 

iUINIlIIlTlII THICn:NESS OF HEAD, BULI':HEAD AND 
JJAI~F]-IE SHEETS* 

lIIihl Steel 

Heads, Bulkheads, or Balles 

Volume Capacity of Tank in 

(Dished, Corrugated, Reinforced or Rolled) 

Gallons per Inch of Length __________ _ 

Manufacturers Standard Gauge No. ____ _ 

10 or 
Less 
14 

Over 10 
to 14 

13 

Over 14 
to 18 

12 

Over 
18 
11 
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lUINIIUUlU THICI<:NESS OF SHELL SHEETS 

l\lihl Steel 

Distance Between Attachments of Bulkheads, 
Baffies or Other Shell Stiffeners 

36 inches Over 36 inches 
Volume Capacity of Tank in or less to 54 inches Over 54 inches 
Gallons Per Inch of Length ------------------

Gauge** 
Approx. Approx. Approx. 
Thick. Gauge** Thick. Gauge** Thick. 

No. Decimals No. Decimals No. Decimals 
of in. of in. of in. 

----------------

Maximum Shell Radius of less 
than 70 inches: 
10 gallons or less ________________ 14 0.0747 14 0.0747 14 0.0747 
Over 10 to 14 gals. ______________ 14 0.0747 14 0.0747 13 0.0897 
Over 14 to 18 gals. ______________ 14 0.0747 13 0.0897 12 0.1046 
Over 18 gallons _________________ 13 0.0897 12 0.1046 11 0.1196 

Maximum Shell Radius of 70 inches 
01' more, but less than 90 inches: 
10 gallons or less ________________ 14 0.0747 14 0.0747 13 0.0897 
Over 10 to 14 gals. ______________ 14 0.0747 13 0.0897 12 0.1046 
Over 14 to 18 gals. ______________ 13 0.0897 12 0.1046 11 0.1196 
Over 18 gallons _________________ 12 0.1046 11 0.1196 10 0.1345 

Maximum Shell Radius of 90 inches 
or more but less than 125 inches: 
10 gallons or less ________________ 14 0.0747 13 0.0897 12 0.1046 
Over 10 to 14 gals. ______________ 13 0.0897 12 0.1046 11 0.1196 
Over 14 to 18 gals. ______________ 12 0.1046 11 0.1196 10 0.1345 
Over 18 gallons _________________ 11 0.1196 10 0.1345 9 0.1495 

Maximum Shell Radius of 
125 inches or more: 
10 gallons or less ________________ 13 0.0897 12 0.1046 11 0.119G 
Over 10 to 14 gals. ______________ 12 0.1046 11 0.1196 10 0.1345 
Over 14 to 18 gals. ______________ 11 0.1196 10 0.1345 9 0.1495 
Over 18 gallons _________________ 10 0.1345 9 0.1495 8 0.1685 

*Thickness of exterior head sheets shall never be less than the maximum requirements for 
shell sheets in any specific unit. 

**Manufacturers Standard Gauge and approximate equivalent thickness in decimals of inch. 

(2) CARGO TANKS CONSTRUCTED OF LOW ALLOY LOW CARBON (HIGH 

TENSILE) STEEL. 

(a) Matm'ial. All sheets for such cargo tanks shall be of low alloy, 
low carbon steel, commonly known as high tensile, meeting the follow­
ing requirements: 

Yield Point, minimum ___________________ 50,000 pounds pel' sq.in. 
Ultimate Strength, minimum _____________ 65,000 " "" (t 

Minimum Elongation, standard 2-inch sample 20% 

(b) Thickness of sheets. The minimum thickness of tank sheets 
shall be limited by the volume capacity of the tank, expressed in terms 
of gallons per inch of length; and by the distance between bulkheads, 
baffles, or other shell stiffeners, as well as by the radius of shell 
cUl'vature in the case of shell sheets, as follows: 
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lUINIlUUlU THICRNESS OF HEAD, BULRHEAD AND 
BAFFLE SHEETS· 

Low AlIo,,' Low Cm'bon (High Tensile) Steel 

Heads, Bulkheards, or Baffles (Dished, Corrugated, Reinforced, 

Volume Capacity of 'I'ank in 
Gallons per inch of Length __________ 10 or Over 10 Over 14 

Less to 14 to 18 
Manufacturers Standard Gauge No. ___________ 15 14 13 

39 

or Rolled) 

Over 
18 
12 

*Thickness of exterior head sheets shall never be less than the maximum requirements fot' 
shell sheets in any specific unit. 

UINI1UU~I 'I'HICRNESS OF SHELL SHEETS 

Low Alloy Low CllrJJOn (High Tensile) Steel 

-
Distance Between Attachments of Bulkheads, 

Baffles or Other Shell Stiffeners 

36 inches Over 36 inches 
Volume Capacity of Tank in or less to 54 inches Over 54 inches 
Gallons Pel' Inch of Length ---------------~ 

Approx. Approx. Approx, 
Gauge* Thick. Gauge* Thick. Gauge* Thick. 

No. Decimals No. Decimals No. Decimals 
of in. of in. of in. 

----------------
Maximum Shell Radius of 
less than 70 inches: 
10 gallons or less_c ______________ 16 0.0588 16 0.0588 15 0.0673 
Over 10 to 14 gals. ______________ 16 0.0588 15 0.0673 14 0.0747 
Over 14 to 18 gals. ______________ 15 0.0673 14 0.0747 13 0 .. 0897 
Over 18 gallons ____ - - - - -- ---- ---- 14 o 0747 13 0.0897 12 0.1046 

Maximum Shell Radius of 70 inches 
or more, but less than 90 inches: 
10 gallons or le8"- _______________ 16 0.0588 15 0.0673 14 0.0747 
Over 10 to 14 gals. ______________ 15 0.0673 14 0.0747 13 0.0897 
Over 14 to 18 gals. ______________ 14 0.0747 13 0.0897 12 0.1046 
Over 18 gallons _________________ 13 0.0897 12 0.1046 11 0.1196 

Maximum Shell Radius of 90 inches 
or more, but less than 125 inches: 
10 gallons or less ________________ 15 0.0673 14 0.0747 13 0.0897 
Over 10 to 14 gals. ____________ - 14 0.0747 13 0.0897 12 0.1046 
Over 14 to 18 gals. ____________ - 13 0.0897 12 0.1046 11 0.1196 
Over 18 gallons ______ -- -- -- -- 12 0.1046 11 0.1196 10 0.1345 

Maximum Shell Radius of 
125 inches or more: 
10 gallons 01' less _____________ -- 14 0.0747 13 0.08fJ7 12 0.1046 
Over 10 to 14 gals. ___________ -- 13 0.0897 12 0.1046 11 0.1196 
Over 14 to 18 gals. ___________ -- 12 0.1046 11 0.1196 10 0.1345 
Over 18 gallons ______________ -- 11 0.1196 10 0.1345 9 0.1495 

*Manufacturers Standard Gauge and approximate equivalent thickness in decimals of inch. 

(3) CARGO TANKS CONSTRUCTED OF ALUMINUM ALLOYS FOR HIGH 
STRENG'fH WELDED CONSTRUCTION. 

(a) Mate?'ial. 1. All sheets for shell, heads and bulkheads of such 
carg'o tanks shall be of approved aluminum alloys. 

Note: Aluminum alloys GR20A (5052 commercial designation), GR40A 
(5154 commercial designation), or GM40A (5086 commercial designation), 
conforming to American Society for Testing Materials Specification 
B 209-57T will be acceptable. 

(These references are available in the offices of the industrial com­
mission, the secretary of state, and the revisor of statutes.) 
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2. All heads, bulkheads, baffles and other shell stiffeners may use 0 
temper (annealed) 01' stronger tempers. All shells shall be of H32 
temper or H34 tempel', except that when shell thicknesses of 0.250 
inch 01' thicker are used, the H112 temper is additionally permitted. 

(b) Thickness of sheets. The minimum nominal thicknesses of tank 
sheets shall be limited by the volume capacity of the tank, expressed 
in terms of gallons pel' inch of length; and by the distance between 
bulkheads, baffles, 01' other shell stiffeners, as well as by the radius of 
shell curvature in the case of shell sheets as follows: 

UINIllIUjU 'I'HICRNIJJSS OI~ HIJJAD, nULIUfliJAD AND 
nAFFLIJJ SHIJJIJJTS* 

Al)()l'oYed AlulUiuUlll .1ll1oys 

Heads, Bulkheads 01' Baflles 

Volume Capacity of Tank in 
Gallons per Inch of Length_ 

(Dished, Corrugated, Reinforced 01' Rolled) 

Thickness in decimals of inches __ ____________ _ 

1001' 
less 
.096 

Over 10 
to 14 
.109 

Over 14 
to 18 
.130 

Over 
18 

.151 

*Thickness of exterior head sheets shall never he less than the maximum requirements fOl' 
shell sheets. 

llIINIllIUllI 'l'HICRNIJJSS OF SHIJJI,L SHIJJIJJ'l'S 

.Al)l)l·o,~ed .AIIllUilllllll .A.Ilo}Ys 

Volume Capacity of Tank in 
Gallons Pel' Inch of Length 

Inch Decimal Thickness for Maximum Shell 
Radius of less than 70 inches: 
10 gallons or less ____________________________ _ 
Over 10 to 14 gallons ________________________ _ 
Over 14 to 18 gallons ________________________ _ 
Over 18 gallons _____________________________ _ 

Inch Decimal Thickness for Maximum Shell 
Radius of 70 inches or more, hut less than 
90 inches: 
10 gallons 01' less ____________________________ _ 
Over 10 to 14 gallons ________________________ _ 
Over 14 to 18 gallons ________________________ _ 
Over 18 gallons _____________________________ _ 

Inch Decimal Thickness for Maximum Shell 
Radius of 90 inches or more, hut less than 
125 inches: 
10 gallons or less ____________________________ _ 
Over 10 to 14 gallons ________________________ _ 
Over 14 to 18 gallons ________________________ _ 
Over 18 gallons _____________________________ _ 

Inch Decimal Thickness for Maximum Shell 
Radius of 125 inches or more: 
10 gallons or less _______________________ _ 
Over 10 to 14 gallons ________________________ _ 
Over 14 to 18 gallons ________________________ _ 
Over 18 gallons _____________________________ _ 

Distance Between Attachments of Bulk-
heads, Baffles or Other Shell Stiffeners 

Over 
36 inches 36 inches Over 

01' less to 54 inches 54 inches 

.087 .087 .096 

.087 .096 .109 

.096 .109 .130 

.109 .130 .151 

.087 .096 .109 

.096 .109 .130 

.109 .130 .151 

.130 .151 .173 

.096 .109 .130 

.109 .130 .151 

.130 .151 .173 

.151 .173 .194 

.109 .130 .151 

.130 .151 .173 

.151 .173 .194 

.173 .194 .216 

(4) JOINTS. Joints shall be made in accordance with recognized 
good practice and the efficiency of any joint shall be not less than 85% 
of that of the adjacent metal in the tank. Low alloy low carbon (high 
tensile) steel sheets, however, shall be joined by fusion welding. 
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(5) TANK SECTIONS. Mild steel and low alloy low carbon steel may 
be used in the construction of a single tank, provided each material, 
where used, shall comply with the minimum requirements of its respec­
tive specifications for that section of the tank. 

(6) WELDED ALUMINUM JOINTS. In cargo tanks constructed of alu­
minum alloys, all joints in and to tank shellS, heads and bulkheads 
shall be welded. All welded aluminum joints shall be made in accord­
:mce with recognized good practice, and the efficiency of a joint shall 
not be less than 85% of the annealed properties of the material in 
question. Aluminum alloys for high strength welded construction shall 
be joined by an inert gas arc welding process using approved filler 
metals. 

Note: Filler metals R-GR40A, E-GR40A, (5154 alloy) and R-GM50A, 
E-Gl\f50A (5356 alloy) as conforming to Amel'ican Society of Testing 
Materials Specification No. B285-57T, American vVelding Society Specifi­
cation No. A5, 10-54, will be acceptable. 

(These references are available in the offices of the industrial com­
mission, the secretary of state, and the revisor of statutes.) 

(7) TEST. At the time of manufacture every cargo tank shall be 
tested by a minimum ail' or hydrostatic pressure of 3 pounds pel' 
square inch applied to each compartment, or to the whole tank if it 
be not divided into compartments. Such pressure shall be maintained 
for a period of at least 5 minutes, during which, if the test is by ail' 
pressure, the entire exterior surface of all the joints shall be coated 
with a solution of soap and water, heavy oil, or other material suit­
able for the purpose, foaming 01' bubbling of which will indicate the 
presence of leaks. Hydrostatic pressure, if used, shall be gauged at 
the top of the tank, and the tank shall be inspected at the joints for 
leaks. Any leakage discovered by either of these methods, or by any 
other method shall be deemed to be evidence of failure to meet 
requirements. 

(8) TANK OUTLETS. Tank outlets shall be substantially made and 
substantially attached to the tank. 

(9) BULKHEADS AND BAFFLES. (a) Every cargo tank used for the 
distribution of Class I and Class II flammable liquids to automotive 
or marine service stations to which the public is invited shall be 
divided into compartments, no one of which shall exceed 2500 gallons 
provided that any cargo tank in use in this state as of the effective 
date of this order may be used in aforesaid distribution if no com­
partment thereof has a capacity exceeding 3000 gallons. A construc­
tion tolerance of 10% shall be allowed for capacities of individual 
compartments or tanks. 

(b) Bulkheads or compartments shall not be required in any cargo 
tank used for transportation service, regardless of total capacity, 
which when loaded and transporting its cargo over streets and high­
ways will contain not less than 80% of the total tank capacity, and 
will discharge its entire contents at one unloading point, provided such 
cargo tank is not used for the delivery of flammable liquids to auto­
motive or marine service stations to which the public is invited. 

Note: In areas requiring seasonal reduction in sizes of cargo, the 80% 
recjUirement shall be waived during the period in which such restriction 
is in effect. 
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(c) Every cargo tank, and every compartment over 90 inches in 
length, shall be provided with baffles, the number of which shall be 
such that the lineal' distance between any two adjacent baffles, 01' 

between any tank head or bulkhead and the baffles nearest it, shall in 
no case exceed 60 inches. 

(d) The cross sectional area of each baffle shall be not less than 
80% of the cross sectional area of the tank and the thickness of such 
baffle shall be not less than that required for heads and bulkheads of 
the cargo tank in which installed. 

(e) Cargo tanks with compartments carrying flammable liquids of 
different classes shall be provided with an airspace between compart­
ments and this airspace shall be equipped and maintained with drain­
age facilities operative at all times. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.954 Vents, valves and faucet connections. (1) Each cargo tank 
01' compartment shall be provided with a vacuum and pressure oper­
ated vent with a minimum effective opening of 0.44 square inch, and 
shall also be provided with an emergency venting facility so con­
structed as to provide a minimum free-venting opening having a net 
area in square inches equal to 1.25 plus 0.0025 times the capacity of 
the cargo tank or compartment in gallons. If the emergency venting 
facility operates in response to elevated temperatures, the critical 
temperature for such operation shall not exceed 200°F. 

(2) Draw-off valves and faucets shall have discharge ends threaded, 
01' they shall be designed so as to permit being tightly connected to 
hose extending to fill pipe. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.955 Emergency-discharge control. (1) The outlets of each 
cargo tank 01' compartment used for transportation of Class I and 
Class II flammable liquids, and cargo tanks constructed hereafter for 
transportation of Class III flammable liquids having a viscosity less 
than 45 seconds Saybolt Universal at 100 0 F., shall be equipped with 
a reliable and efficient shut-off valve located inside the shell; 01' in the 
sump when it is an integral part of the shell, and designed so that 
the valve must be kept closed except during loading and unloading 
operations. 

(2) The operating mechanism for the valve shall be provided with 
a secondary control, remote from the fill openings and discharge 
faucets for use in the event of accidents or fire during delivery opera­
tions. 

(3) The control mechanism shall be provided with a fusible section 
which will permit valves to close automatically in case of fire. 

(4) There shall be provided, between the shut-off valve seat and dis­
charge faucet, a shear section which will break under strain unless the 
discharge piping is so arranged as to afford the same protection and 
leave the shut-off valve seat intact. 

(5) The requirements of this order do not apply to a cargo tank no 
compartment of which has a capacity in excess of 400 gallons. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Iud 8.956 Cargo tank mounting, appurtenances and protection. (1) 
STATIC PROTECTION. Cargo tanks, and vehicle chassis, shall be elec­
trically bonded. 
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(2) GROUNDING. Provision shall be made in the tank structure of 
the vehicle for the bonding of vehicle to the fill l)ipe during truck 
loading operations. 

Note: Drag chains and straps, formerly specified for the purpose of 
eliminating static charges, have been shown to be ineffective and their 
elimination is recommended. 

(3) PROTECTION AGAINST COLLISION OR OVERTURN. Draw-off valves 
or faucets projecting beyond the frames at the real' of a tank shall 
be reasonably protected against damage by bumpers or similar means. 

(4) CLOSURE PROTECTION. On cargo tanks constructed hereafter, all 
closures for filling openings shall be protected from damage in the 
event of overturning of the tank vehicle by being enclosed within the 
body of the tank or a dome attached thereto, or by the use of suitable 
metal guards securely attached to the tank 01' the frame of the tank 
vehicle. 

Histol'}': Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.957 Electrical circuits. (1) No lighting device other than elec­
tric lights shall be used on tank vehicles. Lighting circuits shall have 
suitable overcurrent protection (fuses or automatic circuit breakers). 

(2) All wiring shall have sufficient carrying capacity and mechanical 
strength, and shall be secured, insulated, and protected against physi­
cal damage in keeping with recognized good practice. 

History: Cr. Register, May, 1959; No. 41, eff. 6-1-59. 

Ind 8.958 Fuel system. (1) Fuel tanks shall be so designed, con­
structed and installed as to present no unusual hazard and shall be so 
arranged as to vent during filling operations and permit drainage 
without removal from their mountings. The venting requirement does 
not apply to liquefied petroleum gas fuel tanks. 

(2) All portions of the fuel-feed system, including carburetor, 
pumps, and all auxiliary mechanisms and connections shall be S6 con­
structed, installed and located as to minimize the fire hazard with no 
readily combustible materials used therein, and shall, except for Diesel 
fuel connections, be well separated from the engine exhaust system. 
A pressure-release device shall be provided where necessary. The fuel­
feed lines shall be made of materials not adversely affected by the 
fuel to be used or by other materials likely to be encountered, of ade­
quate strength for their purpose, well secured to avoid chafing or 
undue vibration, having a readily accessible and reliable shut-off valve, 
01' valve, or stop-cock. Joints depending upon solder for mechanical 
strength and liquid tightness shall not be used in the fuel system at 
or near the engine, or its accessories, unless the solder has a melting 
point of not less than 340 0 F., or unless a self-closing, thermally con­
trolled valve set to operate at not e.'Cceeding 300°F., or other equiva­
lent automatic device, shall be installed in the fuel line on the fuel­
tank side of such joint. 

Histol'Y: Cr. Register, :ilfa)', 1959, No. 41, eff. 6-1-59. 

Ind 8.959 Exhaust system. (1) The exhaust system, including muffler 
(or silencer) and exhaust line shall have effective clearance from the 
fuel system and combustible materials, and shall not be exposed to 
leakage or spillage of product or accumulations of grease, oil or 
gasoline. 

Histol'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 
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Iud 8.960 Fire extinguishers. Each tank vehicle shall be provided 
with at least one portable fire extinguisher. In each case after the 
effective date of these orders, when a new tank vehicle is placed in 
service or when a tank vehicle chassis or cargo tank is replaced 01' 

cargo tank is reconstructed, or when the existing extinguishing equip­
ment on a tank vehicle is replaced, not less than 12-B, C units of first 
aid fire protection shall be provided. When more than one extinguisher 
is provided to meet this provision, each extinguisher shall have a 
rating of not less than 6-B, C. 

Note: Ratings referred to are contained in Standards for the Installa­
tion, Maintenance and Use of Portable Fire Extinguishers, National Fire 
Protection Association, Pamphlet No. 10. 

(This reference is available in the offices of the industrial commission, 
the secretary of state, and the revisor of statutes.) 

Hist01'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

hul 8.961 Auxiliary combustion engines. (1) Internal combustion 
engines, other than those providing propulsive power, installed 01' car­
ried upon a tank vehicle transporting Class I and Class II flammable 
liquids for the purpose of providing power for the operation of pumps 
or other devices, shall meet the following requirements. 

(2) The engine air intake shall be equipped with an effective flame 
arrester, or an ail' cleaner having effective flame arrester character­
istics, substantially installed and capable of preventing emission of 
flame from the intake side of the engine in event of backfiring. 

(3) The fuel system shall be so located or constructed as to mini­
mize the fire hazard. If the fuel tank is located above or immediately 
adjacent to the engine, suitable shielding shall be provided to prevent 
spillage during the filling operation, 01' leakage from the tank 01' fuel 
system from coming in contact with the engine or any parts of the 
ignition and exhaust systems. All parts of the fuel system shall be 
constructed and installed in a workmanlike manner. 

(4) Pumps and other appurtenances carrying or containing flam­
mable liquids shall be so located in relation to the engine that spillage 
01' leakage from such parts shall be prevented from coming in contact 
with the engine 01' any parts of the ignition and exhaust system, or 
adequate shielding shall be provided to attain the same purpose. The 
engine cooling fan shall be so positioned, rotated 01' shielded as to 
minimize the possibility of drawing flammable vapors toward the 
engine, 

(5) When the engine is located in a position where spillage from 
the cargo tank or its appurtenances 01' from side racks might consti­
tute a hazard, suitable shielding shall be provided to prevent such 
spillage from contacting the engine 01' engine exhaust system and for 
draining such spillage away from the vicinity of the engine. 

(6) Where the engine is carried within an enclosed space adequate 
provision shall be made for air circulation at all times to prevent 
accumulation of explosive vapors and to avoid overheating. 

(7) The exhaust system shall be substantially constructed and in­
stalled and free from leaks. The exhaust line and muffler shall have 
adequate clearance from combustible materials and the exhaust gases 
shall be discharged at a location which will not constitute a hazard. 
When engines are carried as in section Ind 8.961 (6), the exhaust gases 
shall be discharged outside oj' each such closed space. 
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(8) The ignition wiring shall be substantially installed with firm 
connections and spark plug and all other terminals shall be suitably 
insulated to prevent sparking in event of contact with conductive 
materials. The ignition switch shall be of the enclosed type. 

Histol'Y: Cr. Register, May, 1959, No. 41, eft'. 6-1-59. 

Iud 8.962 Auxiliary electdc generators and motors. (1) Electrical 
equipment installed or carried upon a tank vehicle transporting Class 
I and Class II flammable liquids, for the operation of pumps 01' other 
devices used for the handling of product and operating product 
handling accessories shall meet the following requirements: 

(a) Generators which are mounted on the engine providing propul­
sive power for the vehicle 01' an auxiliary engine, or located in the 
immediate vicinity of sucl1 engine 01' its exhaust system, may have 
general purpose enclosure. Generators located elsewhere shall be pro­
vided with explosion-proof enclosure. 

(b) Motors having sparking contacts shall be provided with explo­
sion-proof enclosures. 

(c) Wiring shall be adequate for maximum loads to be carried and 
shall be installed so as to be protected from mechanical damage and 
contact with possible product spill either by location or by being 
enclosed in metal conduit or other oil-resistant protective covering. 
Junction boxes shall be sealed. 

(d) Switches, overload protection devices and other sparking equip­
ment shall be located and enclosed as provided for generators in sec­
tion Ind 8.962 (a). 

(e) Where the generator 01' motor is located within an enclosed 
space adequate provision shall be made for air circulation to prevent 
overheating and possible accumulation of explosive vapor. 

HistOI'Y: Cr. Register, May, 1959, No. 41, eft'. 6-1-59. 

Ind 8.963 Filling and discharging cargo tanks. (1) PROPER REPAIR. 
Tank vehicles shall not be operated unless they are in propel' repair, 
devoid of accumulation of grease, oil or other flammables, and free of 
leaks. 

(2) ATTENDANCE. The driver, operator, 01' attendant of any tank 
vehicle being loaded 01' unloaded shall not leave the valves controlling 
the flow of the product until the operation is completed. 

(3) ENGINE SHUT-DOWN. Motors of tank trucks or tractors shall be 
shut down during making and breaking hose connections. If loading 
or unloading is done without the use of a power pump, the tank truck 
01' tractor motor shall be shut down throughout such operations. 

(4) GROUNDING. The cargo tank shall be bonded to the fill-stem 01' 

some part of fill-stem piping when loading Class I 01' Class II flam­
mable liquids through open domes into a cargo tank, 01' when loading 
Class III flammable liquids through open domes into a cargo tank 
which may contain flammable vapors from previous cargoes of Class I 
01' Class II flammable liquids. 

Note: Neither an external bond-wire connection nor a bond-wire inte­
gral with a hose is required for the unloading of flammable liQuids into 
underground tanks. 
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(5) EXPANSION PROTECTION. No cargo tank or compartment thereof 
used for the transportation of any flammable liquid shall be loaded 
liquid full. The vacant space (outage) in a cargo tank or compart­
ment thereof used in the transportation of flammable liquids shall be 
not less than 1%; sufficient space (outage) shall be left vacant in 
every case to prevent leakage from 01' distortion of such tank or com­
partment by expansion of the contents due to rise in temperature in 
transit. 

(6) MULTIPLE HOSE DELIVERY. Simultaneous delivery to underground 
tanks from 2 or more hoses shall be made by means of tight connec­
tions between the hose and the fill pipe. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.964 No smoking. Smoking by tank vehicle drivers, helpers, 
repairmen, or other personnel is prohibited while they are driving, 
making deliveries, filling, or making any repairs to tank vehicles. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.965 Protection against intermixing. (1) CONVERSION. No cargo 
tank compartment, the last preceding use of which was for Class I or 
Class II flammable liquid, shall be used for Class III flammable liquid 
until all Class I or Class II liquid has been completely drained from 
the compartment and from all piping and any pump, meter 01' hose 
connected thereto. If the compartment 01' any connected piping, pump, 
meter 01' hose will not drain completely, the Class I or Class II liquid 
shall be completely removed by other means. 

(2) SEPARATION. If Class I or Class II flammable liquid and Class 
III flammable liquid are to be delivered by pump, meter 01' hose from 
different compartments of one cargo-tank load, separate withdrawal or 
measuring equipment, whatever it may be, from the point where it is 
attached to the compartment outlet pipe to and including the dispens­
ing nozzle 01' connection, shall be provided for Class I 01' Class II 
flammable liquid; and separate equipment, as aforesaid, shall be pro­
vided for Class III flammable liquid. 

(a) ExCelJtion. Tank vehicles manufactured prior to June 1, 1959 
may be continued in use without being so equipped if (a) lines into 
the common outlets or to common manifolds are provided with valves 
which will permit only one compartment at a time to be emptied; and 
(b) the common outlet, pump, meter or hose, following use for Class I 
01' Class II liquid, shall be cleared as required in section Ind 8.965 (1) 
before being used for Class III flammable liquid. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

PART IV 

OIL BURNING EQUIPMENT 

Ind 8.971 Application and scope. (1) Sections Ind 8.971 through Ind 
8.985 apply to fuel storage, piping and connections to stationary and 
portable oil-burning equipment, except internal combustion engines, 
oil lamps and portable devices such as blow torches, melting pots, and 
weed burners. 
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(2) These sections are intended to prescribe reasonable requirements 
for safety to life and property from fire in the installation of fuel 
storage, piping and connections to oil burners and the equipment used 
in connection with them, including tanks, piping, pumps, control 
devices, and accessories. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.972 Use of approved equipment. (1) Oil burning equipment 
shall be approved. Devices listed for a specific purpose by a nationally 
recognized testing agency may be considered as meeting the require­
ments for oil burning equipment. 

(2) Where required, a diagram of an oil burning system showing 
the main oil lines and controlling valves shall be posted at the oil 
burning equipment, also at some point which will be accessible in case 
of emergency. 

History: Cr. Register, MB.y, 1959, No. 41, eff. 6-1-59. 

Ind 8.973 Design and construction of tanks. Tanks shall meet the 
standards set forth in section Ind 8.20. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.974 Installation of underground tanks. Installations shall 
comply with the provisions of section Ind 8.22. 

History, Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.975 Installation of unenclosed supply tanl{s inside buildings. 
(1) Where provisions of the Wisconsin state building code l'equire a 
fire resistive enclosure for the isolation of hazal'ds, fuel oil storage 
shall be isolated according to the enclosure provisions of that code. 

(2) Installations where unenclosed supply tanks are permitted shall 
comply with the provisions of section Ind 8.23 in addition to the 
following: 

(a) A supply tank not larger than 10 gallons shall be constructed 
of steel; 18 gauge if not galvanized, or 20 gauge if galvanized. 

(b) An approved safety can may be used as a storage tank. 
(c) A supply tank larger than 10 gallons but not larger than 275 

gallons capacity shall comply with the provisions of section Ind 
8.20 (5). 

(3) The size and location of unenclosed tanks inside of any building 
or one portion of a building separated from other portions by a 
standard fire wall shall be in accordance with the following: 

(a) Not more than 6 supply tanks having an individual capacity of 
10 gallons or. less or not more than 6 safety cans may be located in 
one or more stories. 

(b) A supply or storage tank located not higher than the first story, 
cellar or basement shall not exceed 10 gallons capacity. 

(c) A supply tank shall be not larger than 275 gallons. Not more 
than 4 such tanks may be installed in the lowest story, cellar or base­
ment of a building except as permitted by paragraph (d) below. Not 
more than 2 such tanks shall be connected to one oil burning appliance. 

(d) In the case of buildings with multiple units of occupancy, each 
occupancy may contain not more than two 275-gallon tanks provided 
there is separation between each occupancy with a fire resistive rating 
of 2 hours. 
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(4) An unenclosed supply tank not an integral part of an approved 
heater and not larger than 10 gallons shall be placed not less than 2 
feet horizontally from any source of heat either in or external to the 
appliance being served but in any case shall be located so that the 
temperature of the oil in tank will not exceed 25 0 F. above room 
temperature. 

(5) An unenclosed supply tank larger than 10 gallons shall be placed 
not less than 5 feet horizontally from any fire or flame either in or 
external to the appliance being served by the tank. 

(6) An unenclosed supply tank shall be securely supported by rigid 
non-combustible supports to prevent settling, sliding or lifting. 

(7) When a drain opening is provided in a supply tank larger than 
10 gallons, the bottom of the tank shall be pitched toward the drain 
opening with a slope of not less than '\4, inch per foot of length. 

(8) A shut-off valve shall be provided immediately adjacent to the 
burner supply connection at the bottom of a supply tank. 

(9) A supply tank larger than 10 gallons capacity shall be provided 
with an open vent pipe not smaller than 11A inch pipe size and a fill 
pipe, both terminathlg outside the building. 

Note: "Vhere tanks are filled by the use of a pump throug-h tig-ht con­
nections, special consideration should be g-iven to the size of the vent 
pipe to insure that it is adequate to prevent the development of abnor­
mal pressure in the tank during- filling-. 'l'his may be accomplished by 
providing' a vent pipe not less in size than the discharg-e of the pump. 

(10) A supply tank provided with fill and vent pipes shall be 
equipped with a gauging device designed and installed so that no oil 
or vapor will be discharged through the gauging device. 

(11) A glass gauge or sight feed, the breakage of which will allow 
the discharge of fuel and the gauging of a tank by inserting a meas­
uring stick are pronounced hazards and shall not be used. 

(12) Any unused opening in a tank equipped with fill and vent pipes 
shall be closed vapor-tight by a pipe plug 01' cap screwed up tightly. 

(13) Two supply tanks connected to the same burner, as permitted 
by section Ind 8.975 (3) (c) and (d) may be cross-connected and pro­
vided with a single fill and single vent pipe in accordance with 
approved standard practice. 

History: Cr. Reg-ister, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.976 Installation of enclosed supply tanks inside buildings. (1) 
Installations shall comply with the provisions of section Ind 8.23 in 
addition to the following: 

(a) A supply tank larger than 275 gallons capacity shall be enclosed 
when installed inside of a building. 

(b) Tankage inside of a building in excess of that permitted in 
unenclosed tanks by section Ind 8.975 (3) (c) and (d) shall be enclosed. 

(c) Only a tank complying with the provisions of section Ind 8.20 
(4) may be installed enclosed inside of a building. 

(d) A tank shall be supported at least 4 inches above the floor by 
masonry saddles at least 12 inches thick, spaced not more than 8 feet 
on centers and extending the full width of the tank. 

(e) All connections to an enclosed supply tank having a capacity of 
more than 275 gallons shall be made through the top of the tank, and 
the transfer of oil shall be by pump and through continuous piping to 
and from the consuming appliance. 

History: Cr. Reg-ister, May, 1959, No. 41, eff. 6-1-59. 
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Ind 8.977 Installation of outside aboveground tanl{s not larger than 
275 gallons. (1) Tankage not in excess of that permitted by section 
Ind 8.975 (3) may be installed outside aboveground and may be adja­
cent to buildings or the line of adjoining property. Such tanks shall be 
suitably protected from the weather and from physical damage inci­
dent to outside location. The tanks shall not block normal means of 
egress. 

(2) A tank not larger than 60 gallons capacity may be a drum 
identified as ICC-5 and so marked, a listed safety can, or a tank meet­
ing the requirements of section Ind 8.20 (5). A tank not so identified 
and having a capacity of not more than 275 gallons shall comply with 
the provisions of section Ind 8.20 (5). 

(3) Not more than 2 tanks shall be connected to one oil-burning 
appliance. 

(4) Two supply tanks connected to the same burner as permitted by 
(3) above may be cross-connected and provided with a single fill and 
a single vent but when so connected, they shall be on a common slab 
and rigidly secured one to the other. 

(5) Tanks having a capacity of 275 gallons 01' less shall be securely 
supported by rigid non-combustible supports to prevent settling, slid­
ing or lifting. 

(6) A shut-off valve shall be provided in the burner supply line 
immediately adjacent to the gravity feed connection of a supply tank. 

(7) A tank not larger than 275 gallons capacity shall be equipped 
with an open vent not smaller than 11,4 inch pipe size. 

(8) A tank shall be provided with a means to determine the liquid 
level. A test opening shall be closed tight, when not in use, by a metal 
covel' designed to discourage tampering. No glass gauge or any gauge 
Which, when broken, will permit the escape of oil from the tank shall 
be used. 

(9) The fill opening shall be of such size and so located as to permit 
ready filling in a manner which will avoid spillage. 

History: Cr. Register, May, 1959, No. 41, eft. 6-1-59. 

Ind 8.978 Installation of outside aboveground tanks larger than 275 
gallons. Installations shall comply with the provisions of section Inc! 
8.21. 

History: Cr. Register, May, 1959, No. 41, eft. 6-1-59. 

Ind 8.979 Installation of fill and retul'll piping. (1) A fill pipe shall 
terminate outside of a building at a point at least 2 feet from any 
building opening at the same 01' lower level. Fill terminal shall be 
equipped with a tight metal covel' designed to discourage tampering. 

(2) A return line from a burner or pump to a supply tank shall 
enter the top of the tank. If the top of the supply tank is located 
above the level of the burner 01' piping, the return line shall extend 
into the tank not more than 1 inch. 

(3) Cross connections, except between two supply tanks not exceed­
ing 275 gallons individual capacity, permitting gravity flow from one 
tank to another shall be prohibited. This, however, shall not be con­
strued as prohibiting the filling of an outside tank by gravity. 

(4) An auxiliary tank shall be filled by a pump transferring the oil 
through continuous piping from the supply tank. 

(5) An auxiliary tank shall be located at a level above the top of 
the supply tank from which it is filled. 
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(6) An auxiliary tank shall be provided with an overflow pipe drain­
ing to the supply tank and extending into the top of the supply tank 
not more than one inch. This requirement does not apply to an 
approved auxiliary tank designed for use without an overflow pipe. 

(7) An overflow pipe from an auxiliary tank and a return line from 
a burner or pump shall have no valves or obstructions. 

History: Cr. Register, May, 1959, No. 41, ef[. 6-1-59. 

Ind 8.980 Installation of supply piping. (1) Connections to tanks 
shall be as follows: 

(a) All piping, except the burner supply line from a 275 gallon tank 
and the cross connection between 2 such tanks, shall be connected 
into the top of a supply tank. 

(b) The burner supply connection to tankage having a capacity of 
more than 550 gallons shall be connected into the top of the tank, 
except as permitted by paragraph (2) of this section. 

(c) A transfer pump nlay be used to deliver oil from a supply tank 
to a bU1'ller or to an auxiliary tank. Except as permitted by paragraph 
(2) of this section, such a pump shall be connected to tankage having 
a capacity of not more than 550 gallons. 

(2) For commercial and industrial installations, the oil supply from 
tankage of any capacity permitted by sections Ind 8.971 through Ind 
8.985 shall be in accordance with the following: (a) The burner supply 
line may be connected to an outside supply tank for Nos. 5 and 6 oil 
at a point below the liquid level. (b) A transfer pump may be used. 

Note: For such installations. devices should be provided to automat­
ically shut of[ the oil supply in case of breakage of the oil supply 01' 
return piping'. 

(3) For commercial and industrial installations, connections to out­
side aboveground tanks may be located below the normal liquid level, 
but each such connection shall be provided with an internal or external 
shut-off valve located as close as practicable to the shell of the tank. 
The valves and their connections to the tank shall be of steel. 

History: Cr. Register, May, 1959, No. 41, eJI. 6-1-59. 

Ind 8.981 Oil gauging. (1) All tanks in which a constant oil level is 
not maintained by an automatic pump shall be equipped with a method 
of determining the oil level. 

(2) Test wells shall not be installed inside buildings. For outside 
service they shall be equipped with a tight metal cover designed to 
discourage tampering. 

(3) Gauging devices such as liquid level indicators or signals shall 
be designed and installed so that oil or vapor will not be discharged 
into a building from the fuel supply system. 

(4) No tank used in connection with any oil burners shall be 
equipped with a glass gauge 01' any gauge which, when broken, will 
permit the escape of oil from the tank. 

History: Cr. Register, lIfay, 1959, No. 41, ef[. 6-1-59. 

Ind 8.982 Oil pumps. (1) An oil pump not a part of an apIJl'oved 
bU1'ller shall be a positive displacement type which automatically shuts 
off the oil supply when stopped. 

(2) An automatic pump not an integral part of a burner shall be 
an approved type installed in an approved manner. 

HistOl'Y: Cr. Reg'ister, May, 1959, No. 41, ef[. 6-1-59. 
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Ind 8.983 Piping. (1) All piping shall be standard steel or brass pipe 
with standard fittings, or brass or copper tubing with fittings of an 
approved type, except that approved flexible metal hose may be used 
for reducing the effects of jarring and vibration or where rigid con­
nections are impracticable. Cast iron fittings shall not be used. 

(2) Aluminum tubing shall not be used between the fuel oil tank 
and the burner unit. 

(3) Pipe used in the installation of all bU1'l1ers and appliances other 
than conversion range oil burners shall be not smaller than % inch 
iron pipe size or % inch OD tubing. Copper or brass tubing shall have 
0.035 inch nominal and 0.032 inch minimum wall thickness. 

(4) Piping shall be substantially supported and protected against 
physical damage and where necessary protected against corrosion. All 
buried piping shall be protected against corrosion. Drop pipes from 
shop piping mains to bUl'llers are subject to physical damage and it 
may be necessary to enclose them in heavier pipe or the equivalent 
means to safeguard against breakage. 

(5) Pipe joints and connection shall be made tight with suitable 
lubricant 01' pipe compound. Unions requiring gaskets 01' packing, 
right and left couplings, and sweat fittings shall not be used in oil 
lines. 

(6) Proper allowance shall be made for expansion, contraction, jar­
ring and vibration. Piping, other than tubing, connected to under­
ground tanks, except straight fill lines and test wells, shall be provided 
with double swing joints arranged to permit the tanks to settle with­
out impairing the tightness of the pipe connections. 

(7) Where supply tanks are set below the level of the burner, the 
oil piping shall be so laid as to pitch toward the supply tank without 
traps. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 

Ind 8.984 Valves. (1) A readily accessible manual shut-off valve 
shall be installed at each point where required to avoid oil spillage 
during servicing. The valve shall be installed to close against the 
supply. 

Note: An automatically operated device designed to shut off the oil 
supply in case of fire in the immediate vicinity of the burner should be 
provided. 

(2) Where a shut-off is installed in the discharge line of an oil pump 
not an integral part of a burner, a pressure relief valve shall be con­
nected into the discharge line between the pump and the shut-off valve 
and arranged to return surplus oil to the supply tank 01' to bypass it 
around the pump, unless the pump includes an internal bypass. 

(3) Where oil is supplied to a bUl'ller requiring uniform flow by 
gravity feed and a constant level valve is not incorporated in the 
burner assembly 01' the oil is not supplied by an automatic pump, a 
constant level valve shall be installed in the supply line at the gravity 
tank or as close thereto as practicable, to insure uniform delivery of 
oil to the bU1'l1er. The vent opening of such constant level valve shall 
be connected by piping 01' tubing to the outside of the building, unless 
the constant level valve is provided with an anti-flooding device. Vent 
piping or tubing of constant level valves shall not be connect",d to 
tanks 01' tank vents. 

History: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 
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Ind 8.985 'rests of tanl{s and piping. (1) After installation and be­
fore an underground tank is covered, tests shall be made for leaks. 
Piping shall be tested hydrostatically, or with equivalent ail' pressure, 
at not less than 1lf2 times the maximum working pressure but not less 
than 5 pounds pel' square inch at the highest point of the system. The 
test shall be made so as not to impose a pressure on any connected 
tank to exceed the working pressure for which the tank is designed. 
Instead of a pressure test, suction lines may be tested under a vacuum 
of not less than 20 inches of mercury. 

(2) When the vertical length of the fill and vent pipes is such that, 
when filled with liquid, the static head imposed exceeds 10 psig, the 
tank and related piping shall be tested hydrostatically to a pressure 
equal to the static head thus imposed. 

HistOl'Y: Cr. Register, May, 1959, No. 41, eff. 6-1-59. 
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