
STATE OF WISCaiSIN 
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INDUSTRIAL COMMISSIW DEPT. 

I, Helen E.. Gill, Secretary of the Industrl.al Commission, 

and custodian or the o!tieial records of said conmd.ssion, do hereby certify 

that the attached copy of rules relating to Liquitied Petroleum Gases were 

adopted by the Industrial Commission on March 10, 1961. 

I further certify t.hat said copy bu been canpared by me 

with the orig:i.nal on file in this eommiasion and that the same is a true 
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unto aet 'flr:f hand and a:f fixed 

the official seal of the 

depart.meat at the Capitol, in 

the city cf Madison, this 

~ dayor~~, 
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~ a·mect.i~ ms tle. cod•. on Liqd.fied ·Pet.role-. G(Ases.: 
. .~·: . . ' 
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State Office Building, Madison 2, Wisconsin 



Ind 9.001 Seo~. 
1 

Wisconsin Administrative Code 

Chapter Ind 9 

Industrial Commission 

Liquefied Pe_tro 1 eum Gases 

PART i 
GENERAL 

All reference to design, construction, shop inspection and repairs to the 

containers shall be made to the requirements of the Wisconsin Boiler and Unfired 

Pressure Vessel Code. 

(3_) This code sha 11 apply to p 1 ants, stores, equipment and ins ta 11 at i ans 

storing, handling and/or using liquefied petroleum gas; to reconstructions, altera-

tions, and extensions; to existing plants, stores, equipment and installations which 

may constitute a life or fire hazard, except insofar as on special applications, 

the industrial commission shall waive strict compliance when in its opinion the 

requirements of this code cannot be reasonably fulfilled. 

(3) The following standards are intended to apply to the design, construction, 

location, installation, and operation of liquefied petroleum gas systems. These 

standards do not apply to marine terminals, pipe line and similar large volume 

terminals, natural gasoline plants, refineries, tank farms, or to chemical and 

utility gas manufacturing plants, provided specific approval of construction and 

installation plans which are based on substantial equivalent requirements have 

been obtained from the industrial commission of vJisconsin. For all installations 

using tanks over 2000 gallons water capacity, triplicate plans showing location 

and appurtenances shali be submitted to the industrial commission for approval. 

Persons storing, retailing, handling or using tanks of less than 2000 gallons 

water capacity shall obtain approval from the chief of the firrc department,, if 
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there is one, otherwise from the industrial commission. A written statement shall 

be issued by every person, firm, association or corporation making an installation, 

showing that the design, construction and location is in compliance with these 

standards as stated in section 101.105 (4), Wis. Stats. 

Note: City 

This is to certify that the standards of liquefied petroleum gases of the 
Industrial Commission have been adhered to as to design, construction, location, 
and installation, as required under section 101.105, Wisconsin Statutes. 

Signed ~---~---~------~~--~-~-~(Company or Firm) 
Address -------~-~-~-------~------~---~ 
Installed by----------------------------

The above is a sample form that may be used as specified in the scope of 
these standards. 

(4) Basic Rules apply to all sections except section Ind 9.80, and unless 

noted in Basic Rules. 

(SJ Section Ind 9.20 "bottled gas", applies to installations utilizing con-

tainers constructed in accordance with interstate commerce commission specifications. 
+" ~ 

(_§) Section Ind 9.30 applies to installations utilizing containers other than 

those constructed in accordance with interstate commerce commission specifications. 

(1) Section Ind 9.50 applies to containers and pertinent equipment mounted on 

trucks, semi-trailers and trailers used for the transportation of liquefied petro-

leum gases. 

(.8) Section Ind 9.70 applies to fuel containers for the use of liquefied 

petroleum gases as motor fuel; or with easily movable, readily portable or self-

propelled internal combustion engines (i.e., highway vehicles, trucks, buses, 

tractors, automobiles, etc.; farm machinery, construction and miscellaneous 

machinery; industrial plant tractors, locomotives, similar mobile or semi-mobile 

units; etc.) 

{2) Section Ind 9. 80 app 1 i es to the storage of cont e i ners not ins ta 11 ed for 

use at final utilization point. 

(JO) Where liquefied petroleum gas is used with oxygen the General Orders on 

Safety section Ind 1.70 shall apply. 



(.!!.) 
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Section Ind 9.84 applies to liquefied petroleum gas service stations. 

(11) Section Ind 9.80 applies to:the :!Jtofa,ge,!!:Ufs,containers not .in-
ata1ledfor use at fin:J,l utilization point. «· ;:,•;':l'.Jci'l~:'1· ifrd JJ;;:.L: . , 

!:; ~~f ~4'0\¥ihlljr~Jiq\lefied p~tvolem~1 gtJ,i:; is. used vvith itll!!}'glil;n :.the, General 
G>wdl'1'.'fstbrt·•Safety' sectlon ·I.nd l/70'; sh~U apply, ' ... 

-•C~•--,.,. •-•- - ..... - - -·· ~• <" ·, ... ,.. -. -' -~ o 

History• • ~~;:, Re,gls:tfiYH'ltJ!,J;IUIJ,r.1m 1:ll§J1!l'~lil: 
>: 'Ci·"Y{~p~'.!:':'-1'4"/lV '"') . .J::-:f-r- ·:: 

ll1~.!)1• ~0,2 })e_fin~ti~~~; .. , ( 1) .. '.'. ~;\Jpi:~v,'?~'.'., W-~f p%1,.fl:ITTf~O:Y;,~~f lj>x, Jll:dl.l:~~l'.J!ll 
comnnss10n,of Wisconsin.·< ,, .;.u ;,1:s•:,.:1 ··~· .L· , ... ··•. "'' 

Note: The industrial commission wiW•ordiharll~ approve ·items 'afitii6v{!W' 
by a nationally recognized testl~g,Iaboratory~ .·. . , : :: .,.,,, ; 

(2) "API-ASME" me~~i:cth~ 'itJitii;i~~:1fi£~tt~~J:l,;~U~t~f~J>kSf;fre 
Vessel Code of the American Petroleum Institute and the American 
Society of Mechanical Engineers'', and the Wisconsin Boiler and Un
fired Pressure Vessel Code. 

(3) "ASME" means the edition of the "Unfired Pressure Vessel 
Code of the American Society of Mechanical Engineers". 

( 4) "Artificial heat" means heat obtained from any other source 
than solar, atmospheric or ground. 

(5) "Alterations" means changes affecting the strength and/or 
safety of the installations. 

( 6) "Container" means all vessels such as tanks, cylinders, bottles 
or drums used for transporting or storing of liquefied petroleum gas. 

(7) "ICC" means the Interstate Commerce Commission. 
(a) "ICC container" means a container as defined in sub-section (6) 

bearing the ICC stamping. ' i'2•<v:;,,;,.;1'?ln7' 
(8) "Commission" means the industrial commission of Wisconsin. 
69),"Colu:rr\llrctype gauge glass" (See section Ind 9.16 (8).) 
(10) ",Filling density" (See section Ind 9.11.) 
(11) "Gas" means liquefied petroleum gas in either liq~d,i 

ous state. ' iOJ 

(12) "Utility gas manufactw:i 
gas (not liquid gas) to vartouii:,;q 

(13) "Gas mixing device" meap.s .~ ·4~'\'.f,ctEbt 
(14) "Mobile fuel tank'' means. a :tank used"··ifo fsu;}I!pl~ftMeL 

motor of a mobile vehicle. (See section Ind 9.70} ,i,.;r 
(15) "Mobile vehicle" means any vehicle which comes und~i'f!;;ectfotf> 

Ind 9.50 of these orders. 
(16) "Saddle" means that part of supporting structure u 

the tank rests. 
(17) "Skid tank" (See section Ind 9.36 (6) and section 
(18) "Truck tank" means a tank securely fastened to a tr 

and used to transport liquefied petroleum gases. (See s' 
9.50.) ' 

(19) "Vapor pressure" means the pressure of saturate in 
equilibrium over liquefied petroleum gas confined within a ,'! , ner. 

(20) "Systems" means an assembly of equipment consisting, essen
tially of the container or containers, major devices such as vaporizers, 
carburetors, relief valves, excess flow valves, regulators, etc., and 
interconnecting piping. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.01 Basic rules, (1) ODORIZING GASES. (a) All liquefied petro
leum gases shall be effectively odorized by an approved agent of such 
character as to indicate positively, by distinct odor, the presence of 
gas down to concentration in air of not over 1/5 the lower limit of 
flammability. Odorization, however, is not required if harmful in the 
use of further processing of the liquefied petroleum gas, or if odori
zation will serve no useful purpose as a warning agent in such use 
or further processing. 

Note: The lower flammable limits of the more commonly used LP-gases 
are: Propane, 2.15%; Butane, 1.55%. These figures represent volumetric 
percentages of gas in gas-air mixtures. 

(b) The odorization requirements of section Ind 9.01 shall be con
sidered to be met by the use of 1.0 pounds of ethyl mercaptan, 1.0 
pounds of thiophane or 1.4 pounds of amyl mercaptan per 10,000 gal
lons of LP-gas. However, this listing of odorants and quantities shall 
not exclude the use of other odorants that meet the odorization re
quirement of section Ind 9.01. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 



Ind 9.02 Approval of equipment and systems. (.!_) Each system utilizing ICC 

containers shall have their container valves, connectors, manifold valve assemblies 

and regulators (bases, hoods, or cabinets if desired): 

(6 ) Listed by Underwriters' Laboratories, Inc., or, 

(b) Listed' by a nationally recognized testing laboratory, or, 

(&) Inspected and approved by the industrial commission of 1rJisconsin. 

Note: Where necessary to alter,.or to repair such listed systems in the 
field in order to provide for different operating pressures, change from 
vapor to liquid withdrawal, and the like, such changes may be made by use 
of component parts which have been individually listed by one of the above 
for use with LP-gas. 

(2) Each system for domestic and/or commercial use utilizing 
containers of 2,000 gallons or less water capacity, other than those 
bearing the ICC stamping, shall be: 

(a) Test~d···and /listed by Underwriters' Laboratories, Inc., 
(b) T.e~t!lod;;~!!tnd ilisted by a nationally recognized testing labora-

tory, or, .. 
( c) Inspected and approved by the industrial commission of 

Wisconsin. 
(3) In systems utilizing containers of over 2,000 gallons water 

capacity, each regulator, container valve, excess fl.ow valve, gauging 
device and relief valve installed on or at the container, shall have it~ 
correctness as to design, construction, and performance detei·
mined by: 

(a) Testing and listing by Underwriters' Laboratories, Inc., or, 
(b) Testing and listing by a nationally recognized testing labo-

ratory, or, l i. · I 
(c) Inspected and approved by the industrial commission of 

Wisconsin. 
History: Cr. Register, January, 1957, No. 13, eff. 2-1-57 . 

. .. -------·------~ 

Ind 9 .03 Reg1y1i remerrt' 'fot construct ion. inspection and stamping. (_!) Con-

talners used with systems embodied in sections Ind 9.30, 9.50, 9.70, except as 

P~?vided in section Ind 9·?~·~~~4~~~ .section Ind 9.97(1)(a)(b), shall be designed 

constructed, and tested ittl;~~.~~.~~·~nt:e with the Wisconsin Boiler and Unfired 

Pressure Vessels Code. 

(2f The - proviSions~of section-1na-9~0T_[f}_shaff riot -be constilUeat: 
as prohibiting the continued use or reinstallation of containerS"conl'f 
structed and maintained in accordance with the General Orders on 
Liquefied Petroleum Gases for Wisconsin. 

(3) Containers used with systems embodied in section Ind 9.72. (4) 
shall carry the ICC stamping. .·.. , .... , ·.. , 

( 4) Welding to the shell, head, or any other part of the container 
subject to internal pressure, shall be done in compliance with the 
code under which the tank was fabricated. Other welding is per
mitted only on saddle plates, lugs or brackets attached to the con-
tainer by the tank manufacturer. 

(5) Where repair or modification involving welding of ICC con
tainers is required, the container shall be returned to a qualified 
manufacturer making containers of the same type, and who is au
t}i!)rized ~? imprint. the ICC stamping· on such containers. 
'.'¥'1fistory'1> Qr; Regist~r. January, 1957, No. 13, eff. 2-1-57. 

,fu:'5"9 ,, ;,,:Z:,S/i 



Ind 9.04 Markings on Containers. (1) Each container or system, except as 

provided in section Ind 9.72, shall be marked as specified in the following: 

(a) With a marking identifying compliance with, and other markings required 

by the rules of the code under which the container is constructed or with the 
Wisconsin Unfired 

stamp and other markings required by the National·Board 1,~f Boiler/and Pressure 

Vesse 1 I nspe&*'0F5'. Code (sect i on Ind 41 . 09) . 

(b) With notation as to whether container is designed for underground or 

aboveground installation or both. If intended for both and different style hoods 

are provided, the marking shall indicate the proper hood for each style of 

installation. 

(c) With the name and address of the supplier of the ,system, or 
the trade name of the system. 

1. Underground and aboveground: Sy-sM~,wa 
( d) With the water capa'cityi of:rtl4;ei1ifort~~f 

U. S. Standard. , 
- -- -- -

Ind 9.05 Location of containers and regulating equipment. (!_) Containers 

and first stage regulating equipment shall be located outside of buildings other 

than buildings especially provided for this purpose, except containers and regu

lating equipment may be used indoors under the following conditions: 



(~) If temporarily used for demonstration purposes and the container has a 

maximum water capacity of 12 pounds. 

(la.) If used with a completely self-contained gas hand torch or similar equip-

ment, and the container has a maximum water capacity of 2-1/2 pounds. 

(£) As provided in sections Ind 9.80, Ind 9.26, and Ind 9.70. 

(~) Each individual container shall be located with respect to nearest 

important building or group of buildings or line of adjoining property which may 

be built on in accordance with the following table: 

Minimum Distances 
Containers I Bet. Above-

~~~~~~~~~~~~~~~~~ 

Water Capacity 
Per Container 

I I ground con-
Under- 1 Above- I tainers 

Less than 125 gallons 
125 to 500 gallons 
501 to 2000 gallons 
Over 2000 gallons 

ground 

10 
10 
25 
50 

feet 
feet 
feet* 
feet 

I ground I 
I I 
I None I 
I 10 feet I 
I 25 feet * I 
I 50 feet I 
I I 

I 

None 
3 feet 
3 feet 
5 feet 

*The above distance requirements may be reduced to not less than 10 feet 
for a single container of 1200 gallons water capacity or Jess, providing 
such a container is at least 25 feet from any other LP gas container of more 
rh~n 12~ aa11ons water capacity. 

(3) No contail/-ers while installed for use shall be stacked one above 
the· other. · 
,, (4) In cases of Hulk storage in. hea':HY populated or congested 
areas the industrial commission of Wisconsin shall determine restric
tions 'of individual tank capacity, total storage, and distance to line 
Q( adjoining property which may be built on and other reasonable 
protect~ve methods, 
·' (5)Iii.1ndiistria,l,1tnstallations involving containers of 150,000 gal
lons aggregate wlt'~~r· capacity or more, where serious mutual ex~ 
posures between the container and adjacent properties prevail, the 
industrial commission of Wisconsin may require fire walls designetl. 
and constructed in accordance with good engineering practice. z 
5 (6) In t~e case of buildings devoted exclusively to gas manufa~( 
turing and distributing operations the above distances may be reducdJi,' 
provided that in no case shall containers of water capacity exceedinl;~; 
500 gallons be located closer than 10 feet to such gas manufacturi11 ' 
and distributing buildings. · . :; 

(7) Any container used in domestic or commercial service, whe' 
transfer of liquid is made from such containers into portable co · 
tainers such as on tractors, skid tanks, or similar applications s 
be located not less than 50 feet from nearest important buildi 
Special attention shall be given to maintaining the above dista 
on such transferring in trailer camps with respect to any tr 

(8) Readily ignitable material such as weeds and long dry g 
shall be removed within 10 feet of any container. ' 

(9) The minimum separation between liquefied petroleum gas 
tainers and flammable liquid tanks or container shall be 20 feet, 
,the minimum separation between. a container and the center line o, 
the dike shall be 10 feet. The foregoing provision shall not apply 
if LP containers of 125 gallons or less capacity are installed adjacent 
to Class IIL flamprnbleliquid tank,~ of 275 gallons or less . 
. (10) Suitable mea;ns' shall be takeJ?i tq,.11re';~t/,~E},;:tCCUIUUlati.01} 

of. flammable liquids under adjacent liquefied petroleum gas contam
el'S'. such as by diking, diversion curbs or grading . 
. ',(11)., W,lie11 .cli.kes aJ7!%,;u;1ed. w;ith flammable liquid tanks, no liquefied 
p~twl~~m gas contah::iers ·~hall be located w;ithiµ the diked area. 



. "'i~d.':97q6 ;;c~~~taiJ;ler; v:11-I,v;~1frand .. accessori~s. ( 1) All valves, fittings 
ancf accessories connected directly to the container including primary 
shut-off valves, shall have a rated working pressure of at least 250 
psig and shall be of material and design suitable for LP-gas service. 
Cast iron shall not be used for container valves., fittll;lgs, !),pd acces-

sories. This does not prohibit the use of container valves made of 
malleable or nodular iron*. 

• For information as to the suitability of malleable or noduia·f 'iron for 
this use, refer to Standards of the American Society of Testing Materials 
A( 47-52 or A:J39-51 T). 

(2) All connections to containers, except. safety relief connections, 
liquid level gauging devices and plugged openings, shall have shut
off valves located as close to the container as practicable (except as 
provided in section Ind 9.06 ( 5)), 

(3) Excess flow valves where required by these standards shall 
close automatically at the rated flows of vapor or liquid as specified 
by the manufacturer. The connections or line including valves, fittings, 
etc., being protected by an excess flow valve shall have a greater 
capacity than the rated flow of the excess flow valve. 

( 4) Liquid level gauging devices which are so constructed that out
ward flow of container contents shall not exceed that passed by a No. 
54 drill size opening, need not be equipped with excess flow valves. 

(5) Openings from tank or through fittings attached directly on 
tank to which pressure gauge connection is made need not be equipped 
with shut-off or excess flow valves if such openings are restricted 
to not larger than No. 54 drill size opening. 

(6) Excess flow and back pressure check valves where required by 
these standards shall be located inside of the container or at a point 
outside where the line enters the container; in the latter case, installa
tion shall be made in such manner that any undue strain beyond the 
excess flow or back pressure check valve will not cause breakage 
between the container and such valve. (See section Ind 9.50 for tank 
truck requirements.) 

(7) Excess flow valves shall be designed with a by-pass, not to 
exceed a No. 60 drill size opening to allow equalization of pressures. 
Note: Where hoods or covers are provided, they shall not be locked 
unless the service valve is shut off. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Jnd 9.07 Piping, tubing, and fittings. (1) Piping, except as provided 
in section Ind 9.75 (1), shall be wrought iron or steel (black or gal
vanized), brass or copper pipe; or seamless copper, brass, steel or 
aluminum tubing. All piping or tubing shall be suitable for a work
ing pressure of not less than 125 pounds per square inch. Copper 
tubing may be of the standard grade K or L, or equivalent and shall 
have a minimum wall thickness of 0.032 inches. Aluminum tubing 
shall not be used in exterior locations or where it is in contact with 
masonry or plaster walls or insulation. 

(2) In systems where the gas in liquid form without pressure 
reduction enters the building (see section Ind 9.12) only heavy walled 
seamless brass or copper tubing with an internal diameter not greater 
than 3/32 inch, and a wall thickness of not less than 3/64 inch shall 
be used. This requirement shall not apply to research and experi
mental laboratories, buildings or separate fire .divisions of buildings 
used exclusively for housing internal combustion engines, and to com
mercial gas plants or bulk stations where containers are charged, 
nor to industrial vaporizer buildings. 

(3) Pipe joints may be screwed, flanged, welded, soldered or bmzed 
with a material having a melting point exceeding 1000° F. Joints 

on seamless copper b. t 
1 

-- -- - - - - --
made by means of 'a r~~~e~ ee or ~on-ferr.ous gas tubing shall be 
with a material havinpgp lt¥as tu.bmg fittmgs, soldered or brazed 

a me mg pomt exc~eding 1000° F. 

(4) 
!- For ope rat,· ng --pressures of 125 • -psrg or less, fittings shall be 

ilJ section. Ind 9~53(2). 

pressure of at least 125 
psig, except for tank truck requirements 

For operating pressures above 125 psig, fit-
be designed for a minimum of 250 psig. 



The' use 'of 'tllreaded cast fron pipe 'fl.tt:l:ng~·)>~!:l:SP- .as ells, . tees; 
crosses, couplings and unions is prohibited. · ' ' 

(6) Strainers, regulators, meters, compressors, pumps, .etc., are not 
to be considered as pipe fittings. This does not prohibit the use of 
malleable, nodular or higher strength gray iron for such equipment. 

(7) All materials such as valve seats, packing, gaskets, dia
phragms, etc., shall be of such quality as to be resistant to,the action 
of liquefied petroleum gas under the service conditions to/which they 
are subjected. •,; 

(8) Approved flexible hose may be used on the low pressure side 
of the system as follows: 

(a) Only appliances which are necessarily portable or which have 
to be moved from place to place or which require a vibration joint, 
may be connected with flexible hose. On such appliances the shut-off 
shall be in the solid connection or piping only, and not at the appli
ance end of the hose; industrial equipment is exempt from this 
provision. 

(b) Only approved hose of proper design and good quality shall be 
used, and it shall be securely attached to each end. 

(c) The key of the shut-off on an independent connection shall not 
be within 6 inches of the key of any other shut-off. In such an in
stallation the keys shall be in directions perpendicular to each other 
so that the possibility of the accidental turning on of the gas at the 
wrong shut-off will be lessened. 

( d) Where flexible hose is used, a shut-off shall not be placed close 
to the floor or in any other position where it may be turned on by 
accident. 

( e) A wall outlet to which an appliance is to be connected with 
flexible hose shall be so placed as to reduce to a minimum the passing 
to and fro across the hose. Where flexible hose is used, it shall be of 
the minimum practicable length. Extending hose from one room to 
another is prohibited. 

(f) Where an appliance, such as a gas iron for industrial work, 
is always used in the same location, but its operation demands a 
flexible hose, the flexible hose shall be permanently attached at the 
supply end by a threaded or other secure metal connection, and the 
appliance end shall be provided with a secure metal joint, which can 
be conveniently made and separated, in preference to a rubber slip 
end. 

(g) Where the hose is likely to be subjected to excessive tempera
tures, either through accident or because of the special nature of the 
appliance, only hose' properly protected or made up of noncombustible 
material shall be used. 

(9) All piping, tubing, or hose shall be tested after assembly 
and proved free from leaks at not less than normal operating pres
sures. After installation, piping and tubing of all domestic and com
mercial systems shall be teste~ and proved free of leaks using a 

manometer or equivalent device that will indicate a drop in PJ!!'\sS.Ufftt 
Test shall not be made with a flame. . "''"'"' 1n iW ,.,;;m h£'..m 

( 10) Provision sh!j.U '<be . made £p~,.~~~,~~Ilt:t11k4·1i'1'on, jaqjng, 
and\sW:bFation:·and for set~ijn~11Jliilf~;Sfrbe ,a~co.m,pl}~h~d by ,flexiple 
connect10ns. , ::;:· . , .. . · .. , . · ,, . .., . 

(11) Piping outside buffdin,gs may be buried, aboveground, orJwj;Jl, 
but shall be well supported and protected against physical 11;liJi~ge~ 
Where soil conditions warrant, all piping shall be protected 1a~~1hst 
corrosion. Where condensation may occur, the piping shall b~ 'Pltc:R~d 
'!Jack to the container, or suitable means shall be provided fottrevapo
rization of the condensate. "J 

History: Cr. Register, January, 1957, No. 13, eff, 2-1-57. 

Ind 9.08 Hose specifications. (1) Hose shall be fabric&t~'f~fnmatec 
rials that are resistant to the action of liquefied petrol!eu1rl~~fisis in 
the liquid phase. · . .h '·,,.j;du:a ,:1c 

(2) Hose subject to container pressure shall be ·d~signed fot a 
bursting pressure of not less than 5 times the vapo1•>press'ure o1!i~~ 
pt()duct at 100° F. for which the container was destgned.' HbsEi1li:On
'!1ections when made shall be capable of withstanding··a test pres·sure 
(!f twice the vapor pressure of the product at 100°.C'F> for which the 
'C'6ntainer is designed. · 

:~ (3) Hose and hose connections located on the low pressure side 
.of regulators or reducing valves shall be designed for a ::bursting 
'pressure of not less than 125 psig. but not less than 5 times the 
pressure setting of the safety relief devices protecting that portion 
uf the system. All connections shall be so designed that there will be 
no leakage when connected. 

( 4) Where .. hose is · to be .used for transferring liquid from one 
confainer'<t'ir'ariotfier, wet hose is recommended. Such hose shall be 
equipped .with suitable shut-off valves at discharge· end. Provision 
shall be made to prevent; e:x'cessive hydrostatic pressure in the' hose. 

History• Cr. Reg!St'ert' fa'.\.11.iil.ry, 1957, No. 13, eff. 2-'-1-57. 



Iµ<f 9:0:$),:.,:~~f~h'_d~vices. (1) Every container except those bearing 
the ICC stampmg and every vaporizer (except moto1· fuel vaporizers 
and except vaporizers described in section Ind 9.10 (3) and section 
Ind 9.26 (1) (c)) whether heated by artificial means or not shall 
be provided with one or more safety relief valves of spring-ioaded 
or equivalent type. These valves shall be arranged to afford. free 
vent to the outer air with discharge not less than 5 feet horizontally 
away from any opening into the building which is below such dis
charg,e. The rate of the discharge shall be in accordance with the 
provisions o~ appendix A, or appendix B in the case of vapori~ers. 

(2) Contamer and vaporizer safety relief valves shall be set to start 
to discharge as follows, with relation to the design working pressure 
of the container: · 

ContainM·s starnped Minimum 

U-68 or U-69 ------------------------------ 110% 
ASME U-200 or U-201 88 

~~!sivlE-===============================~~ ~~ *Note: A plU:~ toleranc~. of 0

10% is permitted: 

Maximum* 
125% 
100 
100 
100 

spring·s. ~~tl1~~- ~easd~ is th;t il;e gas~s-at:eodm1zed and instanf\vai'hilig rs 
given of any escape of gas. Although general storage of these gases. has 
been on a widespread scale for more than 20 years, industry experience 
has not shown any case of these safety valves not functioning properly. 

(b) It is recognized, however, that like all W"!Cl\ii_l:J,\<;,al d~~ices, these 
valves cannot be expected to remain in reliable ·op~~@\F~"ct>n1;ht10n forever, 
hence it is suggested· that '.'.ini"-~®-~;case. gf co,n,t · ffg ;>.,ooo gallons 
water- capacity, they, _be tes.ted .a~; aptlr9,Xi •. . intervals. When 
valve is of type necessitating removal·-'tor tamer must first be 
emptied. When type of valve permits, testing may be accomplished by an 
external lifting device equipped with an indicator to show the pressure 
equivalent at which it opens. 

(9) Safety relief valve assemblies, including their connections, shall 
be of sufficient size so as to provide the rate of flow required for the 
container on which they are installed. 

(10) A safety relief valve shall be installed between each pair 
of shut-off valves on liquefied petroleum gas liquid piping so as to 
relieve into a safe atmosphere. It is recommended that the start-to
discharge pressure of such relief valves be not in excess of 500 
pounds per square inch gauge. 

(11) The discharge from the safety relief device of a stationa1·y 
container shall not terminate in any building except relief devices 
on containers covered by section Ind 9.05 (1) (a) (b) (c) nor beneath 
any building. 

History: -Cr. Reg·ister, .January, 1957, No. 18, eff. 2-1-57. 

Ind 9.10 Vaporizer and housing. 
Note: Section Incl 9.10 does not apply to rnoto1· fuel vaporizers. See sec

tion Ind 9.76. 

(1) Indirect fired vaporizers utilizing steam, water or other heated 
medium shall be constructed and installed as follows: 

(a) Vaporizers shall be constructed in accordance with the require
ments of the Wisconsin Boiler and Unfired Pressure Vessel Code and 
shall be permanently marked as follows: 

1. With the code marking signifying the specifications to wh1ich 
vaporizer is constructed. . 

2. With the allowable working pressure and temperature fo1· which 
the vaporizer is designed. 

3. With the sum of the outside surface area and the inside h~'at 
exchange surface area expressed in square feet. (See appendix R) 

4. With the name or symbol of the manufacturer. 
(b) Vaporizers having an inside diameter of 6 inches or less which 

are exempted by the Wisconsin Boiler and Unfired Pressure Ve_ssel 
Code shall have a design working pressure of not less than 250; psi 
gauge and need not be permanently marked. · 

(c) Heating or cooling coils shall not be installed inside a storage 
container. 

(d) Vaporizers may be installed in buildings, rooms, sheds, or 
lean-tos used exclusively for gas manufacturing or distribution, or in 
other structures of light, non-combustible constructiqn, O;l\.equivalent, 
well ventilated near the floor line and roof. -.s.. '""'' 

(e) Vap~ri.zers shall ha'.'e at or ne~r ~he di~cn1/,1ftt _ ·~ii~~~ 
valve provrdmg an effective rate of discharge in aecol" :n!!'e:1lW!J;th 
appendix B, except as provided in section Ind 9.33 (4) (a). · ,. :"Lrct 

(f) Vapo:l.'izers shall be provided with suitable automatic 1neans' to 
prevent liquid passing from the vaporizers to the gas discharge piping. 

(g) The device that supplies the necessary ·heat fen; p1:oducing 



, dorized and instant warning is 
springs. Another reasonfis. tha.t.ini' o~t:1~s :~'r{eI?al storage of these gases. has 
g·iven of any escape o gas. f 1 than 20 years industry experience 
been on a widespread scalef t~r morfety valves not 'runctioning properly. 
has not shown any case o ese sa "k all mechanical devices, these 

(b) It is recognized, however, .th~t ~~lfubte operative condition forever, 
valves .ca!lnot be etxpdect~e~ ~o ~~':;'a~~s~n of containers exceedl_ng 2000 gwallhons 
hence It IS sugges e a m t oximately 5-year mtervals. en 
water capacity, they b~t tt~sted e.;ov~f Pf or testir,g container must first be 
valve is of type necess1 a mg r . t• ' be accomplished by an 
emptied. When type. of valye P1er~~tt~' ~~ 'fn~i:t~r to show the pressure 
external lifting device eqmppec \'I I 1 
equivalent at which it opens. 

(9) Safety relief valve assemblies, including .their conne?ti~n;, s~~ll 
be of sufficient size so as to provide the rate of flow reqrure ·or e 
container on which tl_i~~ areJnstaUe_d. · 

'>' .... ' 

. \. 

fl.Q) A safety relief valve shall be installed between each pair of 

shut-off valves on liquefied petroleum gas liquid piping so as to relieve into a 

safe atmosphere. The start-to-discharge pressure setting of such relief valve 

shall not be in excess of 500 psig. The minimum setting on relief valves installed 

in piping connected to other than ICC containers shal I not be lower than Jl~O% of 

the container relief valve setting and in piping connected to containers bearing 

ICC stamping not lower than 400 psig. 

WJ The discharge from any safety relief device shall not terminate 

in or beneath any building, except relief devices as provided in section Ind 9,05 

(l)(a)(b)(c), section Ind 9.22(1) and section Ind 9.26. 

Ind 9.10 Vaeorizer and Housing. 

Note: Section Ind 9.10 does not apply to motor fuel vaporizers, see 
section Ind 9,76, nor to integral vaporizer-burners used for such 
purposes as crop dryers, weed burners or tar kettles. 

(i) i~dl~ect fired ~ap~rizers ut~lizing ~team, w,ate,i:, oth~::.1~~.~~.~~: 
medium shall be C()TI!lt,r;i;l!!~t?d i;i,nd rqstat,~7<L~f! Jt /' 1,J"'"lif~~ 

(a) Vaporize1:~,·shal1;;110:,constructed ;lll'4i\CC01'. ·8: .·. •!•wxf• .. l ec r.~q·;w, d 
ments of the Wisconsiit Boilef'and Unfired P1'esl:ltlre··vesse o e J1 

shall be permanently marked as follows: • . .. ·, . . h 
1. With the code marking signifying the. spec1ficat10ns to wh1c 

vaporizer is constructed. . . . . h" h 
· 2. With the allowable working pressure and temperature for w ic 

the vaporizer is designed. · · 1 h t 
3 W'th the sum of the outside surface area and the ms1c ~ ea 

exchan~e surface area expressed in square feet. (See appendix B.) 
4 W"th the name 01· symbol of the manufactur.er. . 
(b) ~a orizers having an inside diameter of 6 mches or less which 

. pt d b the w1·sconsin Boiler and Unfired Pressure Vessel 
are exemp e Y 1 h 250 · · 
Code shall have a design working pressure of not ess t an psi 

auge and need not be permanently marked. . . . , 
g (c) Heating or cooling coils shall not be mstallecl ms1cle a stoiage 

container. . "ldi heds or 
(d) Vaporizers may be installed m bm . ngs, l'?o~s, ~ ' .. 

lean-tos used exclusively for gas manufacturmg or ~1stribut10i:, 01 111 

other structures of light, non-combustible construct10n or eqruvalent, 
well ventilated near the floor line and roof. . . . 

( e) Vaporizers shall have at or near the discharge, a safety iel~ef 
valve providing an effective rate of discharge in accordance with 
appendix B except as provided in section Ind 9.33 (4) (a). 

(f) Vapo~·izers shall be provided with suitable auto;iiatic mea.n~ to 
prevent liquid passing fr9m th: vapoi,:izers to the gas cl1~ch~rg~ p1pi;ig .. 

(g) The device that· supphes the necessary heat fo1 p1oducmg 



steam, hot water, or other heating medium may be ins~alled in a 
building, compartment, room or lean-to which shall be ventilated near 
the floor line and roof to the outside. This device location shall be 
separated from all compartments or rooms containing liquefied petro
leu~ iga;s vliporizers, .pumps and central gas mixing devices by a wall 
O:flll!Ub:statitially fire-resistant material and vapor tight construction. 
This requirement does not apply to the domestic water heaters which 
may supply heat for a vaporizer in a domestic system. 

(h) Gas-fired heating systems supplying heat exclusively for va
porization purposes shall be equipped with automatic safety devices 
to shut off the flow of gas to main burners, if pilot light should fail. 

(i) Vaporizers may be an integral part of a fuel storage container 
directly connected to the liquid section or gas section or both. 

(j) Vaporizers shall not be equipped with fusible plugs. 
(k) Vaporizer houses shall not have unprotected drains to sewers 

or sump pits. 
(2) Atmospheric vaporizers employing heat from the ground or 

surrounding air shall be installed as follows: 
(a) Buried underground or, 
(b) Located inside building close to a point at which pipe enters 

the building provided capacity of unit does not exceed one quart. 
( c) Vaporizers of less than one quart capacity heated by the 

ground or surrounding air, need not be equipped with safety relief 
valves provided that adequate tests certified by any of the authorities 
listed in section Ind 9.02 demonstrate that the assembly is safe with
out safety relief valves. 

(d) Vaporizers designed primarily for domestic service shall be 
protected against tampering and physical damage. 

( 3) Direct gas-fired vaporizers shall be constructed, marked, and 
installed as follows: 

(a) With the requirements of the Boiler and Unfired Pressure 
Vessel Code that are applicable to the maximum working conditions 
for which the vaporizer is designed. See section Ind 9.03. 

(b) With the name of the manufacturer; rated Btu input to the 
burner; the area of the heat exchange surface in square feet; the 
outside surface of the vaporizer in square feet; and the maximum 
vaporizing capacity in gallons per hour. 

(4) Vaporizers may be connected to the liquid section or the gas 
section of the storage container, or both; but in any case there shall 
be at the container a manually-operated valve in each connection to 
permit completely shutting off when desired, of all flow of gas or 
liquid from container to vaporizer. 

(5) Vaporizers with capacity not exceeding 35 gallons per hour 
shall be located at least 5 feet from container shut-off valves. Va
porizers having capacity of more than 35 gallons but not exceeding 
100 gallons per hour shall be located at least 10 feet from the con
tainer shut-off valves. Vaporizers having a capacity greater than 
100 gallons per hour shall be located at least 15 feet from container 
shut-off valves. 

(6) Vaporizers may be installed in buildings, rooms, housings, 
sheds, or lean-tos used exclusively for gas manufacturing or distri
bution. Such structures shall be of noncombustible construction or 
equivalent, and well ventilated near the floor line and roof. See sec
tion Ind 9.09 for venting .. o.irelief ... v;alves. 

Heg·iate~,.January, l~i'i'LN9· 1:1 



(7) Vaporizers shall have at or near the discharge, a safety relief 
valve providing an effective rate of discharge in accordance with 
Appendix B. Relief valve shall be so located as not to be sJibificte,cl 
to temperatures ,)'ifieat~ess<of:rl:40°· F. t1•1$ir1,t;;11'1'' 

(8) Vaporizer§ S"lf:ltf~,p:ro'vided with suitable automatic me~W!,~lC! 
prevent liquid passing from the vaporizer to the gas discharge pip
ing of the vaporizer. 

(9) Vaporizers shall be provided with means for manually turning 
off the gas to the main burner and pilot. 

(10) Vaporizers shall be equipped with automatic safety devices 
to shut off the flow of gas to main burners if pilot light should fail. 
When flow through pilot exceeds 2000 Btu per hour, the pilot also 
shall be equipped with automatic safety device to shut off the flow 
of gas to the pilot should the pilot flame be extinguished. 

(11) Pressure regulating and pressure reducing equipment if lo
cated within 10 feet of a direct fired vaporizer shall be separated 
from the open flame by a substantially air-tight non-combustible, 
partition or partitions. 

(12) Except as provided in section Ind 9.10 (6) the following mini
mum distances shall be maintained between direct fired vaporizers 
and nearest important building or group of buildings or line of 
adjoining property which may be built upon: 

(a) 10 .feet for vaporizers having a capacity of 15 gallons per 
hour or less vaporizing capacity. 

(b) 25 feet for vaporizers having a vaporizing capacity of 16 to 100 
gallons per hour. 

(c) 50 feet for vaporizers having a vaporizing capacity exceeding 
100 gallons per hour. 

(13) No direct fired vaporizer shall raise the product pressure 
within the storage container over the pressure set out in the second 
column of table in section Ind 9.31. 

(14) No direct fired vaporizer shall be connected to a container 
that has a storage capacity in gallons, less than 10 times the hourly 
capacity of the vaporizer in gallons. 

(15) Vaporizers shall not be provided with fusible plugs. 
(16) Vaporizer shall not have unprotected drains to sewers or 

sump pits. ---~ 

(17) Direct gas-fired tank heaters may be constructed and installed 

only upon authorization of the industrial commission and when authorized shall 

comply with the following requirements. 

(~) Direct gas-fired tank heaters, and tanks to which they are applied shall 

only be installed aboveground. 

(!2,) Tank heaters sha 11 be permane t 1 y marked with the name of the manufac-

turer, the rated B.t.u. input to the burner, and the maximumm vaporizing capacity 

in gallons per hour. 

(c) Tank heaters may be an integral part of a fuel storage container 

directly connected to the container liquid section, or vapor section, or both. 

(g) Tank heaters shal 1 be provided with a means fo·r manually turning off the 

gas to the main burner and pilot. 

(e) Tank heaters shall be equipped with an automatic safety device to shut 

off the flow of gas to main burners, if pilot light should fail. When flow 

through pilot exceeds 2000 Btu per hour, the pilot also shall be equipped with 

automatic safety device to shut off the flow of gas to the pilot should the pilot 

flame be extinguished. 



(£) P:ressure regwhHng and p<l".essure redt1cing equipment if located within 

10 feet of a direct fired tank heater shall be separated from the open flame by 

a substantially airtight noncombustible partition. 

(g) The following minimum distances shall be maintained between a storage 

tank heated by a direct fired tank heater and nearest important building or group 

of buildings or line of adjoining property which may be built upon: 

(b) 10 

(l) 25 

. 1" (l) 50 

feet for storage containers of less than 500 gallons water capacity. 

feet for storage containers of 500 to 1200 gallons water capacity . 

feet for storage containers of over 1200 gallons water 

(18) No dire!Jtf,fill~d.,tJJ:r~il~;; raise. the product pressure 
within the storll.ge t'f .is!lf the pressure set out in the 
second column of the• tabI~tQil,fseC'tlem Ind 9.31 (1). 

(19) No direct fired vaporizer or tank heater shall be connected 
to a container that has a storage capacity in gallons less than 10 
times the hourly vaporizing · capacity of the tank heater in gallons. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

fu.~L~ .. ll Filling densities. (1) The "filling density" is defined as tfile 
per cent ration of the weight of the gas in a container to the weight 
of water the container will hold at 60° F. All containers shall be filled 
according to the following filling densities: 

MAXIMUM PERMITTED FILLING DENSITY 

Specific Gravity 
at 60° 

Aboveground containers Underground 
Containers 

0 to 1200 Gals. Over 1200 Gals. All 
_:.;: _________ , __ T_ot_a_l W_at_m_· C_a_P_· _

1
_T_o_ta_l_W_a_te_r_C_aP __ • __ c_a_pa_ci_tie_s_ 

:~it:!~L::::: . 
.489-.495. -------· ----
.496-. 503. - -- -- -- -- - - - - - - - -- -
. 504-.510. -- -- - - - - ---- --- . - - -
. 511-. 519 _ - - -- - - - - - - - - - -- - - - - -
.. 520-. 527 _____ -- --- -- ----- -- --

.. 528-. 536 ___ - -- ---- .... - - -- ----
. 537-. 544_ -- - - - - -- -- - - - -- - - - - -
• 545-. 552 _ - - - - - -- - - -- - - -- - - - - -
.553-.560 ____ ---------------
.561-.568 _____ ---------------
. 569-. 576 .... --- - -- -- -- --- - -
. 577-. 584 .. -- -- -- -- .. 
. 585-. 592 _______ - - - - - - - -- - -- - -
. 593-. 600. -- ---- - - . --
. 601-. 608 ----------
.609-.617 ... 
.618-.626 __ 
.627--.634 ----------

38% 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

41% 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

42% 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

(2) The maximum liquid volume in per cent of the total container 
capacity may be determined for LP,,,g;.:i,.s~,s,lll~P3:fl'.1 fiqtli'd' temperature 
by using the formula: '!iWq:wn · in• 1.it1>~11n'fil~HC:'> ··.·· 

( 3) The maxihium Ifquid volume'· in per cent of total contain,er 
capacity shown in appendix D may be used in lieu of the prececlit}g 
table section Ind 9.11 (1) to determine the maximum quantity that 
may be placed in a .container. ' · 

capacity. 



) ' 

.(!!:) Except as provided in section Ind 9.11(5), any container includ

ing mobil cargo tanks and portable tank containers regardless of size or construc

tion, shipped under ICC jurisdiction or constructed in accordance with ICC Specif

ications shall be charged according to ICC requirements. 

{i) Portable containers which are not subject to ICC jurisdiction, when 

used as motor fuel tanks on industrial trucks (including lift trucks), or farm 

tractors as provided in sections Ind 9.70 through section Ind 9.79, may be 

filled either by weight or liquid level ga4ging device of the fixed length dip 

tube type. 

. . .Ind 9.12 Liquid inside building. No gas in the liquid phase shall 
be ·prjfe(fl.nto any building for fuel purposes except: 

(1) Buildings devoted exclusively to housing equipment for va
porization, pressure reduction, gas mixing, gas manufacturing or 
distribution. 

(2) Buildings, or separate fire divisions of buildings, used exclu
sively for housing internal combustion engines. 

(3) In domestic installations no liquid or gas shall be piped into a 
building at more than 20 psi gauge pressure. The initial pressure 
reducing devices shall be installed outside the building. 

( 4) Buildings, or in separate fire divisions of buildings, used ex
clusively for research and experimental laboratories. 

History: Cr, Register, January, 1957, No. 13, eff, 2-1-57, 

I1ul. 9.13 Transfer of liquids. (1) At least one attendant shall remain 
close fo-- the transfer connection from the time the connections are 
first made 'until they are finally disconnected, during the transfer of 
product. . , .•. ; y:~ · .. ;,. /, . 

(2) Containers shall be filled or used only upon.authciri~a:tip'n of the 
owner. 

Note, Refer to section 101.105, "'Tis. Stats. 

(a) . Containers manufactured in accordance with specifica-

tions of the ICC and authorized by ICC Regulations as a "single trip" or "non 

refillable container" shall not be refilled or reused in LP gas service. 

(3) Gas or liquid shall not be ven~ed to the atmosphere to assist 
in transferring contents of one contamer to another (except as pro-
vided in section Ind 9.74 (4)). . 

( 4) Fuel supply containers shall .be gauge~ and charged only rn 
the open air or in buildings especially provided for tha: purpo.~e. 

(5) The maximul11, vapor pressure of the pi:oduct at 100 F; wh~ch 
may be transferred rnto a container shall be m accordance with sec~ 
tions Ind 9.31, 9.51, 9.72. : 

( 6) Marketers and users shall exercise. prec~ution to as~ure tlf'~t 
only those gases for which the system is ~esigned, ~xammed, a.~d 
listed, are employed in its operation, particularly with regard ;to, 
pressures. . . / (7) Pumps or compressors shall be designed for use with. LP-g;t~. 
When compressors are used they shall normally ta~e suct10n from 
the vapor space of the container being filled and discharge to the 
vapor space of the container being emptied. When lo:v temperatuf:.e~1 

so reduce the vapor pressure that the compressor will not functi~r.1' .< • 

satisfactorily the compressor may take suction directly from the air 
and discharg~ through a suitable moisture removing medium to th(i\ 
container being emptied. 

(8) Containers at trailer camps shall be charged in accordance 
with one of the following: 

(a) At a properly equipped container charging plant which com
plies with all applicable requirements of these standards. si:ch a 
charging plant and storage containers shall be enclosed by a suitable 
fence (so called "manproof") which shall have the gates locked when 
the plant is unattended. 



(b) At a trailer coach location directly from a tank truck into the 
container or containers installed at any one trailer coach with the 
following limitations. No vapor or liquid shall be vented to the atmos
phere. The container charging operation shall be performed only by 
qualified personnel. When containers are accumulated at the tank 
truck for charging such charging shall not be done within 50 feet 
of the nearest building, trailer, or group of buildings nor within 25 
feet of public streets or highways. Private streets, roads, or rights 
of way shall not be classed as public streets or highways. 

History: Cr. Reg·ister, ;fanuary, 1957, No. 13, eff. 2-l-fi7. 

Ind 9.14 Tank car or transport truck unloading iwints and opera
tions. (1) The track of tank car siding shall be relatively level. 

(2) A "Tank car connected" sign shall be installed at the active end 
or ends of the siding while the tank car is connected for unloading. 

(3) While cars are on sidetrack for unloading, the wheels at both 
ends shall be blocked on the rails. 

( 4) A man shall be in attendance at all times while the tank car, 
cars or trucks are being unloaded. 

(5) The pipe line to which the unloading hoses are connected shall 
be equipped with a back flow check valve to prevent discharge of 
the LP-gas from the receiving container and line in case of line hose 
and fittings rupture. 

( 6) The tank car or transport truck unloading point should be 
located with due consideration to the following: 

(a) Proximity to railroads and highway traffic. 
(b) The distance of such unloading point from adjacent property. 
(c) With respect to buildings on installer's property. 
(d) Nature of occupancy. 
(e) Topography. 
(f) Type of construction of buildings. 
(g) Number of tank cars 01· transport trucks that may be safely 

unloaded at one time. 
(h) Freque~cy of __ unloacl!_ng_-. __ _ 

(Z) Where practical, the distance of the unloading point should 

conform to the distances in section I d 9 05f~) n . \.:: , except that lesser distances 

may be used, keeping in mind tne above items and upon approval of the authority 

having jurisdiction. 

Hlstor~-1 -Cr._ Register, .January, 1957, No. l:J, eff. 2-1-"7; 

I•!rl-_9.15_ ~lectrical connections and open Hames. (1) All I --- t .· 1 eqmp~ent m vaporizer houses, except those housin . _. ,e ec n~a 
vaponzers, pumphouses and cylinder filling rooms o1·g ot~nect. fi:~ed 
locations shall be of the type approved for use in 'c1a I eG .s1m1 ar 
Hazardous Lo~~~bI11s-12il:l5;1ilt~,Wis.cq1;1;sin; State_ Elect'l:ical ~~d~ 1 oup D, 

,(2) ~pen fia'!1~sw·o1• other som•ces>'of 'ignition shall n · . 
m1tted m vapor1zmg houses except hose housing d'. t ti .oJ be p~1-
ers, p~mphouses, container charging rooms or othe~;e: ·11el vapt?r1z
No direct fired vaporizers shall he p .' 'tt d . s1m1 ar oca wns. 

t . e1m1 e in pumphou con amer charging rooms. ses or 

Hi,.tory: Cr. Register, ;fanuary, 1957, No. 1~. ef'. 
L 2-:-1-57, 

th~~: :t!~p~iiul~ci~~!t~~~~~e·-~~i~-~~-(1) Au-c~;;~i1~~~:~, i~~1;ding 
be charged by weight except . pac~~y les.s than- 200 pounds shall 
leum gas as a motor f~el. m connec ion with use of liquefied p_etro-

(2) Each container exce t t . 
he equipped with a liquid l~velcona an;ers ch~rged by weight, shall 
These gauges shall he used . g h ugu:-g device of approved design 
section Ind 9.11. m c argmg containers as required i~ 

. (~) All gauging devices sh~ll be ,. _ 
liqmd level for butane for a 50 50 ai.r~nged so that the maximum 
and for pro ne to which th - t i:ri1x ure of butane and propane 
-determi1f!:e ' Ilona e co~ amer i;iay he charged is readil; 
c_ yl_indri<tit _ _ _ _ _ 1.. ge :apacity (sectwn Ind 9.11) -whether '"' . 
, - - "'contamers d h th ' .1.01 
ground or''iilnlte:tfgtlbuhd 0 t . ' an w e er for use with abovec 
system nameplate or gau~i~ga~er~ sball be marked on either the 
nameplate and part on the gau . ev1dce .or part may be on the system 

gmg ev1ce. 



I I 

_ . bl d' of the product to . the 
(4) ·Gauging _device~ tha\ req~~~e ;;e~nfube and slip tube, sh~l.l 

atmospdhe~e, sudchthaats tth: :1~eaJyvalve 'maximum __ opening_ is n9t1,:l;r~e1' 
be so es1gne - . ·th - -- . I;) e.1 ·· 

1 than _'a No. 54 drill size, unless provid~d ~~4:iv;j: ·~ fl,\ 
( 5) Gauging devices sha~l, ~~V:~ "~ 1~~~?f1..·;~ . : •_ · -- , ·-' 

least 250 pomtds_pex ;;iqi;w.J;1;b~x~a;ug~. 11 be designed to indicate the 
• (6) .Length of fixed,. tube evic~i~e: ma be filled for the product 

maximum level to which the contd thy volume of the product at 
contained. 1:his levef shall be. b~e d ~lin; density for aboveground 
40° F at its maximum peimi e t A endix E 

· · d t 50° F for buried containers. Refer o PP 
contamers an a · h t b h 11 be designed 
for calculating filling point for whic u e s a . ,her than 

(7) (a) When a fixed tube device is used on contamersdo~ . hes 
h f tl d · tube expresse m me those stamped ICC, th.e lengt 0 

ie , ipfi d ',·th the letters "DT" 
carried out to one decimal place and pie x~ v\l 
shall be stamped on the exterior of the device. . d ICC 

(b) When a fixed tube device is udse~ on1' ~~~;ai~:1~:ie~a:~e to on~ 
h ·1 th f the dip tube expresse m n ' th 

t e eng o d 'th 1 tt , "DT" shall be stamped on e decimal place and prefixe wi e e1s . ' 
. f th d · and on the contamer. 

exterior o e evice t h 11 be restricted to 
(8) Gaug·e glasses of the c?lum.~~~ra~~ei; t~e liquid phase only. 

charging plants wh~re t~e f~~ l~a~es having metallic hand-wheels, 
They shall be eqmppe wi ,· tra heav glass adequately pro
with excess-flow valves, .and '' ii~de~y the ga~ge manufacturer. They 
tected with a metal h.ousmg ai{p t . f the sun. Gauge glasses of 
shall be shielded agamst the .. irec rays o rucks and on motor fuel 
the columnar type ~re prohi~i~ed don ta~l~ ~omm~rcial and industrial tanks, and on contamers use m omes • _ 

ins(~)JJ11LJl~::f$_~';&e\r:i~es of the float, or equivalent typ~ whichtdo cl~ot 
s• - . t' d having connect10ns ex en mg 

require _flow fo~ then· ope~a .10n. ~n not have to be equipped with 
to a pomt outlside t~e ·~µd a~~=I pi;ing and fittings are adequately 
excess flow va ves provi e d p operly pTO
clesigned to withstand the container pressure an are r 
tected against physical damage and breakage. 

Reg·ister, January, 1957, No. 13, eff. 2-1-57._ History: Cr. 

lncl-9.17 Use of approved appliances. (15 All new appliances burning 

1 iquefied petroleum gas (iw.ti~ttier- domestic or commercial type) shal 1 be 

approved for such use by a recognized testing laboratory, and, as evidence of 

' such approval shall have a label or seal, or manufacturer~s marking sufficient 

to identify it in the published listings of such a laboratory. Certain exist-

ing appliances, except water heaters not equipped with 100% safety shut-off 

pilots, if of good design and adaptable for the purpose, may be converted to 

the use of liquefied petroleum gases, provided burners, regulators, and other 

appurtenances or equipment employed in the conversion are approved, and 

provided the conversion is made in an approved and workmanlike manner. 

(~) The mounting and arrangement of appliances and their vent pipes with 

respect to clearances to comb~stible material, shall be in accordance with the 
52. l (j 

provisions of section lnd-9'i"'~§. A clearance of 1-1/2 times the diameter of the 

vent pipe shall be maintained from combustible material. 



(1) Vents from the connections to appliances and safety shut-off devices, 

shall be in accordance with the provisions of section Ind 52.18 of the State 

Building Code. 

Ind 9.18 Personnel performing installation, removal operation and maintenance 

work shall be pro~erly trained in s~ch function • 

. PART 11 
CYllNDER·SYSTEMS 

r)rid 9.20 Cylinder systems. "Cylinder systems" sometimes, c~lled 
Ji~~Jj\ed g'.1s, apply specific.ally to systems utilizing containers. c?n
structed m accordance with the interstate commerce comm1ss10n 

s.v.::,~tt~rti<>~~·· .. ,,.,.. ... . . . .. .,, .. ,," .... 
'iuS:tdry: (;f',i Rei;;ister, January, 1957, No. 13, eff. 2-1""il·1'•;'," , .• : 

,I~~.21 Marking of containers and description.· (1) A'nJ!'t~ai,ners 
u~~<(:,!P, cylinder systems shall bear the ICC stamping. ,,::.'.~.,'.;, 
d~) 'Except as provided in section Ind 9.21 (3), each contailter'sliall 

b'e' mai·ked with its water capacity in pounds or other identified unit 
of ~eight. 
' (3')'Jf a containe1· is filled and maintained only by the owner or his 

representative and if the water capacity of each container is identified 
by a code, compliance with section Ind 9.21 (2) is not required. 

(4) Each container shall be marked with its tare weight in pounds 
or' other identified unit of weight including all permanently attached 
fittings but not the cap. 

( 5) A system shall include the container base ·or bracket, ·contain
ers, container valves, connectors, manifold valve assembly, rt~gulators 
and relief valves. · · 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.22 Location of containers and regulating equi'pme'nt. (1) Con
tainers stamped ICC shall not be buried below ground. However, this 
shall not prohibit the installation in a compartment or recess below 
g1:;;_de level, such as a niche in a slope or terrace wall which is used for 
no other purpose, providing that the container and regulating' equip
ment are not in contact with the ground and the compartment or recess 
is drained and ventilated horizontally to the outside air from its lowest 
level, with the outlet at least 3 feet away from any building opening 
which is below the level of such outlet. Except :is provided in section 
Ind 9.26, the discharge from safety reliefs ·shall be located not less 
than 3 feet horizontally away from any building opening which is 
below· the level of such discharge. Discharge from any safety relief 

device shall not Jerminat~ in a b 'ld' 
unless such space is well vent'l nty d ut1 t1hng, no1: beneath any building 

· 1 a e o e outside. 
(2) Containers shall be set u fi. . 

secured; the possible effect onp~~ im foun?a_tron or otherwise firmly 
guarded against by a ftexibl e ot~tlet p1pmg of settling shall be 

. e connec 1011 or special fitting 
Hr,.tory: Cr. Register, .January 1957 No 1" ff' ' 1 . 

' I I • !;)) e • 2- -57, 

.Ind 9.23 Conta' I b - -- mer Va ves and accesso ·· (1) v 1 
Jy of multiple container system . h II t~es. aves in the assem-

inent of containers can be m d s ~tha. e arranged so that replace
in the system. a e WI out shutting off the flow of gas 

Note: This Provision ls not to be con8t. d 
change-over device. . i ue as requiring an automatic 



I c/ 
0 

-~C.-2) Regu1ators and low pressure re1 ief devices sha1 I be rigidly 

attached to the cy1inder valves, cylinders, supporting standards, the building 

walls or otherwise rigidly secured, and shall be so installed that the elements 

will not affect their operation. 

Note: 
eas i 1 y 
to gas 

The use of locks is not desirable. If 1ocks are used, frangible 
breakable shank-type locks are desirable because it provides access 
controls in case of emergency. 

( 3) V' alves and connections to'. EIH~ cont.ainers shall be protected 
while in transit, in storage, and while being' moved into final utiliza~ 
ti on, as follows: 

(a) By setting into. recess of container to prevent possibility of 
th~~~;~~}~~ lltiu9li'. if container is dropped upon a fiat surface, or 

(l:i).'By. ventilated cap or collar, fastened to container capable of 
withstanding blow from any direction equivalent to that of a 30-pound 
weight dropped 4 feet. Construction must be such that a blmv will 
not be transmitted to valve or other connection. 

(c) When containers are not connected to the system, the outlet 
valves shall be kept tightly closed or plugged, even though containers 
are considered empty. 

(.d) Containers which are recharged at the installation shall be pro
vided with excess flow or back flow check valves to prevent the 
discharge of container contents in case of failure of the filling or 
equalizing connections. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.24 Safety devices. (1) Containers shall be provided with 
saf'ety devices as required by approved and recognized standards. 

(2) When the delivery pressure from the final stage regulator is 
not more than 5 psig, the low pressure side shall be equipped with a 
relief valve, set to start to discharge at not less than 2 times, and not 
more than 3 times the delivery pressure, but not more than 5 psi 
in excess of the delivery pressure. When the delivery pressure is 
more than 5 psi the relief valve shall be set to start to discharge at 
not less than 114 times and not more than 2 times the delivery pres
sure. This requirement may be waived on liquid feed systems utilizing 
tubing specified in section Ind 9.07 (2). When a regulator or pressure 
relief yalve is used inside a building for other than purposes outlined 
in section Ind 9.05 (1), the relief valve and the space above the regu-

.-~ . 

lator arlcl i~elief valve diaphrag·ms shall be vel1feO. .fo-theoutside air 
with the discharge outlet located not less than a feet horizontally 
away from any building opening which is below such discharge. 
(These provisions do not apply to individual appliance regulators 
when pi;·oteQ:t~o1~ is otherwise provided; nor to sections Ind. 9.26 and 
9.09 (U);k':lil''llu~ldings devoted exclusively to gas distribution pur
poses, the space above the diaphragm need not be vented to the 
outside.) 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.25 Reinstallation of containers. If due to be retested, con
tainers shall not be reinstalled until they have been retested and 
otherwise maintained. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 



Ind 9.26 Use of gas for industrial applications where oxygen is 
not required and permissible product. (1) Where portability of con
tainers is necessary making their location outside the building or 
structure impracticable, containers may be located for use but not 
for storage inside the building or structure, only: where g·as is to be 
1:1sen for industrial processing or repair work in an industrial building 
.or structure being employed for industrial purposes; or where it is 
:to be used in the construction, repair or improvement of buildings 
\~r, structures and their fixtui·es and equipment. Such installations are 
subject to the following additional rules: 

(a) The regulator employed may be connected directly to the 
;cylinder valve or located on a manifold which is connected to the 
··~ylinder valve. The regulator must be of a type suitable for use with 

liquefied petroleum gas. 
(b) The aggregate capacity of the containers connected to each 

portable manifold shall not exceed 300 pounds of gas by weight, and 
not more than one such manifold with containei's may be located in 
'the same room unless separated by at least 50 feet. 

( c) Manifolds and fittings connecting containers to the pressure 
reducing regulator inlets shall be designed to withstand without rup
ture at least 500 psi gauge. I ' · · ' . .. .. 

( d) Containers, regulating equfpment and manifolds shall be lo
cated where they are not subjected to excessive rise in temperature, 
physical damage or tampering by unauthorized persons. 

(2) A product shall not be placed in a container marked with serv
ice pressure less than four-fifths of the maximum vapor pressure of 
product at 130° F. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

SYSTEMS UTILIZING CONTAf THAN ICC 

I~c;L ... 9~~Q Systems utilizing .containers other thai th t 
ICC. (1) This section applie. . 'fi 11 l : .ose s amped 
containers other than those :t:!~;/;c~ ~1f~"t~.ms. ~tih~ing storage 
otherwise noted in the Basic Rules. · asic 

1 
u es apply unless 

Hi11tory: Cr. Reg·i£te T , r, ,,anuary, 1957, No. 13, eff, 2-1,-57. 

Ind ~-31 Design working pressure and construction of storage containers. 

(JJ Storage containers shall bed · es1gned and constructed ·1n accordance 

with the Wisconsin Boiler and Unfired Pressure Vessel 

as to container type as follows:*** 

Code and classified 



Container Type 

Co I • ( 1) 
80* 

100 
125 
150 
175 
200** 

* 

For Gases with Vapor 
Press. Not to Exceed 
lb. per sq.

0
in. gauge 

at 100 F. 

Col. (2) 
80* 

100 
125 
150 
175 
215 

Minimum Design Working Pressure of 
Container lbs. per square inch gauge 

I 
Containers Stamped I Containers .Stamp~d · 
ASME U-68, U-69 I ASME U-200, U-20lor 

l ASME or APl-ASME 

Col. (3) 
ao~" 

l 00 
125 
150 
175 
200 

Col. (4) 
100* 
125 
156 
187 
219 
2.50 

New storage containers of the 80 type have not been authorized 
s i nee Dec.. 3 J , 194 7. 
Container type may be increased by increments of 25. 

*** New construction under columns 3 and 4 not authorized by the 
Wisconsin Boiler and Unfired Pressure Vessel Code, except as 
contained in this code's reference to ASME. 

Note: Because of low soil temperature usually encountered, and 
the insulating effect of the earth, the average vapor pressure of 
products stored in underground containers wi 11 be ;:iater i ally 1 ower 
than when stored aboveground. This reduction in actual operating 
pressure therefore provides a substantial corrosion allowance for 
these containers when installed underground. 

Note: For inspection, testing and installation of second hand LP-gas vessels see 
sections Ind 42.31 and Ind 42.32 of the Boiler & Unfired Pressure Vessel Code 
of Hi?consin. 

(2JThe shell or head thickness of any container shall not be less than 3/1611
• 

- - - -

11 .ind.9:3'2 Contai~er ~itl~es and accessories, fill~r pipes and dis~harge 
''~iptr~q) 'l:h~ filliµg pipe inlet terminal shall not be located inside a 
builcllf!g};:For' contlliners with a water capacity ~f 125 gallons or 
more ' 5itttal1 als shall be located not .less than 10 feet from any 
buildin . ' ,, Ind 9.05 (1) and preferably not less than 5 feet 
ftom'a . , and shall be located in a protective housing built 
for the purpose. 

(2) The filling connection shall be fitted with one of the following: 
(a) Combination back-pressure check valve and excess flow valve, 
(b) One double or 2 single back-pressure check valves, 
(c) A positive shut-off valve, in conjunction with either: 
1. An internal back-pressure valve, or 
2. An internal excess flow valve. 
(3) All openings in a container shall be equipped with approved 

automatic excess flow valves except in the following: filling connec
tions as provided in section Ind 9.32 (2); safety relief connections, 
liquid level gauging devices as provided in sections Ind 9.32 .(2), 
Ind 9.16 (4) and Ind 9.16 (9); pressure gauge connections as 1pro
vided in section Ind 9.06 (5), as provl.ded in section Ind 9.:;!2,, (11) 
and (12). • 

(4) No excess flow valve is required in the withdrawal:. service 
line providing the following are complied with: , e 

(a) Such systems' total water capacity does not exceed 2,0QQ U. S. 
gallons. . ,,, 

(b) The discharge from the service outlet is controlled by a suit
able manually operated shut-off valve: 

1. threaded directly into the service outlet of the container; 01: 

2. is an integral part of a substantial fitting threaded into or on 
the service outlet of the container; or 

3. threaded directly into a substantial fitting threaded into or on 
the service outlet of the container. 

•·( c) The shut-off valve is equipped with an attached handwheel or 
~~~~~ ' 

(d) The controlling orifice between the contents of the container 
and the outlet of the shut-off valve does not exceed 5/16 inch in 



\ 

i I 
~) l 

tliainetd'.1fb,1' 'vapor witndrawal systems and Vs inch in diameter for 
lfqtli'd, withdraw11 stems. 

i;;~'I:)' ,Afr'· I 
re ulator is >directly attached 

soma s~pported,. or that an 
u a or 1s a 1d'''f"o '!fhe outlet of the 

e by means of a suitable flexible connection, provided the 
regulator is adequately supported and properly protected on or at the 
tank. (See section Ind 9.38) 

( 5) All inlet and outlet connections except safety relief valves, 
liquid level gauging devices and pressure gauges on containers of 
2,000 gallons water capacity, or more, and on any container used to 
supply fuel directly to an internal combustion engine, shall be labeled 
to designate whether they communicate with vapor or liquid space. 
Labels may be on valves. 

'(6) In lieu of an excess fiow valve; openings may be fitted with 
a)quick-closing internal valve which except during operating periods 
sWall remain closed. The internal mechanism for such valves may be 
provided with a secondary control which shall be equipped with a 
ftisible plug (not over 220° F. melting point) which will cause the 
foternal valve to close automatically in case of fire. 

(7) Not more than 2 plugged openings shall be permitted on a con
tainer of 2,000 gallons or less water capacity. 
·J 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

l11cl 9,:33 Safety devices. (1) GENERAL. All safety devices shall com
ply with the following: 
.;-· (a) All container safety relief devices shall be located on the 
Jontainers and shall have direct communication with the vapor space 
3f the container. 
Y· (b) In industrial and gas manufacturing plants, discharge pipe 
~·om safety relief valves on pipe lines within a building shall dis
charge vertically upward and shall be piped to a point outside a 
B'uilding. 

( c) Safety relief device discharge terminals shall be so located as 
fd' provide protection against physical damage and such discharge 
¥1."pes shall be fitted with loose raincaps. Return bends and restrictive 
pl:pe fittings shall not be permitted . 

.. . ( d) If desired, discharge lines from two or more safety relief 
~~ices located on the same unit, or similar lines from two or more 
(jlfferent units, may be run into a common discharge header, provided 
i!Wat the cross-sectional area of such header be at least equal to the 
slim of the cross-sectional area of the individual discharge lines, and 
~tfat the setting of safety relief valves are the same. 
''. (e) Each storage container of over 2,000 gallons water capacity 
stlall be provided with a suitable pressure gauge. 
,, (f) When the delivery pressure from the final stage regulator is 
Mot more than 5 pounds, the low pressure side .shall be e u' eel with 
a relief valve, set to start to discharge at not less i~ 
not more than 3 times the"'delivery pressu:t·e;' but not 
pounds in excess of th~ delivery pressure. 'WHen th~ d'~I'Nf€1fy'''.r"e~~li.~ 
is mo~·e than 5 pOu'rtds, thr 1\f~li~f v:ilve sh!!}l'be. ~~t':~·~~~C . ' 
114, times and not more 't~;~· hmes the dehvet·~r' Pf~i:ii/~{W 
requirement may be waived"''oh liquid feed systems utilizirlg tt1olf!g 

specifie\f in section Ind 9.07 (2). When a regulator or pr~s,siu.i; 
valve is installed inside a building, the relief valve. and",J~ · 
above the regulator and relief valve diaphragms shall be vente 
outside air with the discharge outlet l.ocated. not less th1J,n 
horizon~ally away from ~ny openfog int() 1;Jt~ building which is .··· 
such discharge. (These provisfons do 11ot app~y to individual applla , 
regulafors when protection is. otherwise provided. In buildings . de~· 
voted exclusively to gas distribution purposes, the space above the 
diaphragm need not be ve11ted to the outside.) ' 

(g) Discharge. from any Sll,fety relief devl.ce shall not terminate in 
any building; nor beneath any building .unless such space is well 
ventilatild to the outside. 

(2) .ABOVEGROUND CONTAINERS. Safety devices for aboveground COi~-. 
tainers shall be provided as follows: 



(.§.) Containers: of 1200 gallons water capacity or less which may 

contain liquid fuel when installed aboveground shall have the rate of discharge 

required by Appendix A provided by spring-loaded relief valve or valves, In 

addition to the required spring-loaded relief valve(s), suitable fuse plug(s) may 

be used provided the total discharge area of the fuse plug(s) for each container 

does not exceed 0.25 square inch. 

(b) The fusible metal of the fuse
0

plugs sh'.1-ll have a ?fold tempera
ture of 208° F. minimum and 220 F. maximum. Rehef valves and 
fuse plugs shall have direct communication with the vapor space of 
the container. 

(c) On a container having a water capacity greater than 125 gal
lons but not over 2 000 gallons, the discharge from the safety relief 
valv'es shall be vented away from the container vertically upwards 
and unobstructed to the open air in such a manner as to prevent any 
impingement of escaping gas upon the container; loose fi~t~ng rain 
caps sh&ll be used. Suitable provision shall .be made for ~ram~ng con
densate 'which may accumulate in the rehef valve or its discharge 
pipe. (See section Ind 9.09 (9)) . . 

( d) On containers of 125 gallons water capacity or less, the dis
charge trom safety relief devices shall be located not less than 3 feet 
horizontally away from any opening into the building below the level 
of such discharge. · 

(e) On a container having a water capacity greater than 2,000 
gallons, the discharge from the safety relief valves shall be vented 
away from the container vertically upwards to a point at least 7 feet 
above the container, and unobstructed to the open air in such a man
ner as to prevent any impingement of escaping gas upon the con
tainer; loose fitting rain caps shall be used. Suitable provision shall 
be made so that any liquid or condensate that may accumulate inside 
of the relief valve or its discharge pipe will not render the valve 
i~ope:i;ative. If a drain is used, a means shall be provided to p1·otect 
the container, adjacent containers, piping or equipment against im
pingement of flame resulting from ignition of product escaping from 
the drain. (See section Ind 9.09 (9)) 

(3) UNDERGROUND CONTAINERS. On all containers, which are in
stalled underground and which contain no liquid fuel until buried and 
covered, the rate of discharge of spring-loaded relief valve installed 

thereon may be reduced to a minimum t>f:30%,; of the,sp~~~:fiei:V11ate,of 
discharge in Appendix A. Gontaine:rs:so protected shall not be un
covered after installation until -the liquid fuel has been removed 
therefrom. Containers which may contain liquid fuel before being 
installed underground and before being completely covered with earth 
are to be considered aboveground containers when determining the 
rate of discharge requirement of the relief valves. 

(4) UNDERGROUND CONTAINERS; MORE THAN 2,000 GALLONS WATER 
CAPACITY. On underground containers of more than 2,000 gallons wa
ter capacity, the discharge from safety relief devices shall be piped 
vertically and directly upward to a point at least 7 feet above the 
ground. 

(a) Where there is a probability of the manhole or housing be
coming flooded, the discharge from regulator vent lines shall be above 
the highest probable water level. All manholes or housings shall be. 
provided with ventilated louvers or their equivalent, the area of such 
openings equalling or exceeding the combined discharge areas of the 
sa~ety relief valves and other vent lines which discharge their con
tent into the manhole housing. 

( 5) VAPORIZERS. Safety devices for vaporizers shall be provided 
as follows: .· 

(a) Vaporizers of less than one quart total capacity, heated by the 
ground or the surrounding air, need not be equipped with safety 
relief valves provided that adequate tests certified by any of t{+e 
authorities listed in section Ind 9.02 demonstrate that the assembly 
is safe without safety relief valves. · 

(b) No vaporizer shall be equipped with fusible plugs. 
( c) In industrial and gas manufacturing plants, safety relief valves 

on vaporizers within a building shall be piped to a point outside the 
building and be discharged upward. 

History: Cr. Register, January, 1957, No. 13, eff. 2-.1-57. 



ana ~.3~ Reinsta11ation of containers. Containers installed underground 

may be re· installed underground or aboveground if they do not show evidence of 

harmful external . corrosion or other dama ge. Where containers are re-installed 

underground, the corrosion-resistant coating 

(s 

shall be put in good cond1't"1on. 

ee sections Ind 9 ~6(4) ·) and Ind 9.33 for rel' f I c t . te va ve requirements.) Where 

on a1ners are reinstalled b a oveground, the requirements f 
gauging devices shall ' • or safety devices and 

comp.y with section Ind 9 16 tively fo b • and section Ind 9.33 respec-
r a oveground containers. 

Ind 9.35 Capacity of liquid containers. No liquid stotli:ge container 
shall exceed 30,000 standard U. S. gallons water capacity. 

History: Cr. Register, January, 1957, No. 13, eff. · 2-1-57. 

Ind 9.3§. Installation of stQ£aqe co,rltaineG?.· (.!) Containers installed 

aboveground except as provided in section Ind 9.36(6) shall be provided with 

substantial masonry or noncombustible s;i:ructural supports on firm masonry 

foundation. 
- (2) Ab~vegJ.:7i\l~d-cofrt~iners shall be supported as follows: 

(a) Horizontal containers shall be mounted on saddles in such a 
manner as to permit expansion and contraction. Every container shall 
be so supported as to prevent the concentration of excessive loads on 
the supporting portion of the shell. Structural metal supports may be 
employed when they are protected against fire in an approved man-

-- --- -

:rfer'~<iSuitable means of P, t' . . . tit'ti6~ Jlfiltll~ contain@ I ~:e:o~~:c~01-i:~~10tnh shall be ~rovided on that 
'~b ' '::f ' , .· . . . ' w1 e foundat10ns or saddles 

ft'' 1rs o 1,200 gallons water 't , · 
' r, 'i . non-fireproofed fetrous me capac1 y or l~ss may be in-
c Ht .J~;Jl.~s or footings and if th . tal supports if mounted on 
to of' the container shell to the g1;0 .. udn1 .. ds.tad1,1c~, ~.~.~m.;~~.·.llf! o. utside b.ot-. (3) A • .. . oes: rrmf'eolllide'iYd u · ch'''' 
metaf sGpXp; oi~nt:;.fmer may be instanea , WitTi"'WdR:?fir~tff~B.feJ' f1'~. 1"'~'1~:!1, 
d

. s 1 mounted on concret d erl"'OU'S ... ·. 
istance from the outside botto f e pa s ?r footings, and if ithe 

not exceed. 5 feet, provided th: o ;h~ c~n.tai~er to .the ground does 
awn~ sue~ mstallation is approve~o~ ar~~r l~ dm a~ isolated location 

rsconsm. Y e m ustrrnl commission of 

container is not less than 6 inches below grade. Where an underground container 

(!;) Containers buried underground shall be placed so that the top of 

might be subject to abrasive action or physical damage due to vehicular traffic 

or other causes, then it shall be: 

(2.) Placed not less than 2 feet below grade, or 

(2.) Otherwise protected against physical damage. It will not be necessary 

to cover the portion of the container to which manhole and other connections are 



affixed; however, where necessary, protection shall be provided against vehicular 

damage. When necessary to prevent floating, containers shall be securely anchored 

or weighted. 

W Containers may be partially buried provided the following requirements are met: 

i. The portion of the container below the surface and for a vertical 
distance not less than 3 inches above the surface of the ground is 
protected to resist corrosion, and the container is protected against 
settling and corrosion as required for fully buried containers. (See 
section Ind 9 .36 ( 5) . ) 

2. Spacing requirements shall be as specified for underground tanks 
in section Ind 9.05 (2). 

3. Relief valve capacity shall be as required for aboveground 
containers. 

4. Container is located so as not to be subject to .vehicular damagEi!, 
or is a<!~CI~~ly P!°.tected ~g.1:1'ins:_!~c~ dam~ ,_ · - · 

(.Q)' 1 i:\1,ing densities shal I be as required for aboveground containers.'{Sectlon ~nd 9.11.) 

- (5) UndergroullcfContamers shaTIOe set on a firm foundation (firm 
earth may be used) and surrounded with soft earth or sand well 
tamped in place. As a further means of resisting corrosion, the con
tainer, prior to being placed underground, shall be given a protective 
coating satisfactory to the authority having jurisdic;tio_n, S.:uch :pr6-
tective coating shall be equivalent to hot gip1Jf;:i,!~;:iajri:j~ .j9.~;~J;9,~ pr~7 
liminary coatings of red lead followed by a 1ieavy coating of coal tar 
or asphalt, and the container thus coated shall be so lowered into 
place as to prevent abrasion or other damage to the coating. 

(6) Containers with foundations attached (portable or seini-portai]i);t~ 
containers with suitable steel "runners" or "sldd$'J:;and populai:-flJw 
known in the industry as "skid tanks") shall be deajgned,. in$cilaif1e:d· 
and used in accordance with these rules subject to2'1me followi:hg(pto-
visions: (See section Ind 9.66) ,. 

(a) If they are to be used at a given general location for a tempo
rary period not to exceed 6 months they need not have fire resistive 
foundations or saddles but shall have adequate ferrous metal supports~ 

(b) They .shall not be located with the outside bottom of the 

container shell more than· 5 feet a?ove the surface ofthe ground 
unless fire resistive supports are provided. . e 

(c) The bottom of the skids shall not be less than~ mches or mor 
than 12 inches below the outside bottom of the cont~mer sh~ll.. oni 

(d) Flanges, nozzles, valves, fittings. an.<l.Jl:i~ Iike, having,,c t d 
munication with the interior of the contamer shall be protec e 
against physical damage. 

Note: It is recommend-3d that such containers should have outlets onlI 
in the heads. 

( e) When not permanently located on fire resi~t~ve. found~ti.o~s, 
· · t' s shall be sufficiently flexible to mimmize possibility 

pipmg connec wn . · ttl or 
of breakage or leakage of connections if contamer se es, moves, 

is otherwise displaced. d t 
(f) Skids or lugs for attachment of skids, shall be secure o ~on-

tainer in ac~ordance with the code or rules under which the contai:ier 
is designed and built (with a minimum factor. of safety of ;4) to with
stand loading in any direction equal to 4 times t~e weight ?f .the 
container and attachments when filled to the maximum perimssible 

loaded weight. 1 ddl 
(7) Field welding, where necessary, shall be made on Y on sa e 

plates or brackets which were applied by manufacturer of tank. 
(8) For aboveground containers secure ancho.rage or .adequate 

pier height shall be provided against possible contamer flotat10n wher
ever sufficiently high flood water migh~ occur. . 

(9) When permanently installed contamers are mt~rconnecte.d, ~ro
vision shall be made to compensate for expansion, ~ontra~t~on, 
vibration and settling of containers_ and _in!er.~cp~necting pipmg. 
Where flexible coruteetiortS'~;a,re' used; tlYey sliaf1 ''.fi~'.6:( a:t;t_ appr.oy~,d 
type and shall be. i:le~ign:~d fot: 1:1- bursting pressure·

0
of n;<,>q~ss .tuan 

5 times the vapor pressure of the product at !00 F. 111!1'te u~e of 
non-metallic hose is prohibited for inter-connectmg such contamers. 

History: 'Cr. Register, January, 1957, No. 13, eff. 2-1-57. 



Ind 9.37 Dikes and embankments. Because of the pronounced vola
tillty of liquefied petroleum gases, dikes are not normally necessary, 
hence their general requirement is not justified as in the case of gaso
line or similar flammable liquids. It should·be bo1'ne in mind that the 
heavy construction of the storage containers makes failure unlikely. 

Note: vVhen in the opinion of the authority having jurisdiction, due to 
local conditions, the contents of aboveground containers are liable in case of 
container failure to endanger adjacent property, dikes may be specified of 
such capacity as may be considered necessary to meet the needs of the 
situation under consideration by the aforesaid authprity,,. 

History: Cr. Registe>:, January, 1957, No. 13,, •effl 2.q0.:57, 

Ind 9. 38 Protection of tank access or i es'-q~el:fa:ai;;ng. (l) Valves, regu 1 at

i ng, gauging•and other tank accessory equipment shall be protected against tamper

ing and physical damage. Such accessories shall also be so protected during the 

transit of tanks intended for installation underground. 
Note: The use of locks is not desirable. If locks are used, frangible 
easily breakable shank-type Jocks are desirable because it provides access 
to gas controls in case of emergency. 

History: Q;r. ,Regisfer, Januar<y, 1957, No. 13, eff. 2-1-57. 
"l . " ' ~. \ 

!nd. 9.39 Drips for condensed gas. Where vaporized gas on low
pressiire side of system may condense to a liquid at normal operating 
temperatures and pressures, suitable means shall be provided for 
re-vaporization of the condensate. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.40 Instructions. (1) For installations which require operation 
ofequipm.ent by the user, instructions shall be furnished to the 
personnel responsible for the operation of the system. 

(2) When damage to LP-gas systems from vehicular traffic is a 
possibility, precautions against such damage shall be taken. 

tlistory: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Il\d 9.41 Pits and drains. Every effort should be made to avoid the 
use of pits, except pits fitted with automatic flammable vapor detect
ing devices. No drains or blow-off lines shall be directed into or in 
proximity to sewer systems used for other purposes. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind. 9.42 General provisions ap·plicable to bulk filling plants and 
systems in industrial plants. (1) Where standard watch service is 
provided it shall be extended to the LP-gas installations and person
nel properly trained. 

(2) Adequate lights shall be provided to illuminate storage con
tainers, control valves and other equipment. 

( 3) Roadways or means of access for extinguishing equipment such 
as wheeled extinguishers or fire department apparatus shall be 
provided. 

(2) All connections to und~rground containers .shall .be. located 
within a substantial dome, housing or manhole and with access thereto 
protected by a substantial cover . 

.Qi) If deemed necessary by the industrial commission to minimize 

trespassing or tampering, the area which includes container appurtenances, pumping 

equipment, loading and unloading facilities and cylinder filling facilities shall be 

enclosed with at least a 6 foot high industrial type fence unless otherwise adequate-

ly protected. There shall be at least two means of emergency access. 



Ind 9.43 Container charging plants. (1) The container charging 
rooiitshafi be located not less than: 

(a) 10 feet from bulk storage containers. 
(b) 25 feet from line of adjoining property which may be built upon. 
(2) Tank truck filling station outlets shall be located not less than: 
(a) 25 feet from line of adjoining property which may be built 

upon. 
(b) 10 feet from pumps and compressors if housed in one or more 

separate build!ngs. 
(3) The pumps and compressors may be located in the container 

charging room or building but if they are housed in one or m01·e 
separate buildings they shall be located not less than: 

(a) 10 feet from bulk storage tanks. 
(b) 25 feet from line of adjoining property which may be built 

upon. 

( c) 25 feet from sources of ignitio11. 
(4) .Where a part of the container charging building is to be used 

for a boiler room or where open flames or similar sources of ignition 
exists or are employed, the space to be so occupied shall be separated 
from. (!ontainer charging room by a partition wall or walls of fi~·e
resistive construction continuous :from,floor to roof or ceiling. Such 
§eparation walls shall be Of' 2~hdu'.:r-, fire-resistive construction as 
specified in section Ind 51.05 of State Building Code without openings 
and shall be joined to the floor, other walls and ceiling or roof in a 
manner to effect a permanent gas tight joint. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57 . 

.Ind 9.44 ·Fire protection. (1) In industrial installations involving 
containers' of 150,000 gallons aggregate water capacity or more, 
provision shall be made for an adequate supply of water at the con
tainer site for fire protection in the container area, unless other 
:adequate means for fire control are provided. Water hydrants shall 
be readily accessible and so spaced as to provide water protection 
for all containers. Sufficient lengths of fire hose shall be provided 
at each hydrant location on a hose cart, or other means provided to 
facilitate easy movement of the hose in the container area. It is 
desirable to equip the outlet of each hose line with a combination fog 
nozzle. A shelter shall be provided to protect the hose and its c_on-
veyor from the weather. . __ 

(2) If in the opinion of the authority having jurisdiction, the use 
of fixed water spray nozzles Will better serve to protect the containers 
and area, these may be specified. The method of release of water 
spray and alarm facilities shall be at the discretion of the authority 
having jurisdiction. 

{1) Each bulk plant shall be provided with at least one approved 

portable fire extinguisher having a minimum rating of 12-B, C, or equivalent. 
History: Cr. Register, January, 1957, No. 1S,-- ~ff. 2-1-57. 

!nd _ 9,45 Painting. Aboveground containers shall be kept properly 
pamted. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57 . 

. _Ind ~.46. Lighting. At the discretion of the industrial 
mdustnal mstallations shall be illuminated. commission, 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

PART IV 
TANK TRUCKS, SEMI-TRAILERS AND TRAILERS FOR TRANSPORTATION OF 

LIQUEFIED PETROLEUM GASES 

: ·Ihd·9,50 Tank trucks, semi-trailers and trailers for transportati~n 
of liquefied petroleum gases. (1) Tank trucks, semi-trailer~ and tr~1l
ers for transportation of liquefied. petroleum gases applies spec1~
cialty.fo'.1containers and pertinent equipment _m.ounte~ on trucks, serni
t:ta-ilers a1J.dctrailers used for the transportat10n of hquefied petroleum 
gases. All Basic Rules apply to this section unless otherwise noted in 
Basic Rules. 

(2) Containers 'and pertinent equipment for tank. truck~ ~nd trailers 
for the transportation of liquefied petroleum gas, m add1t10n to com
plying with the requirements of these standards, should al~o. com~ly 
with the requirements of the Interstate Commerce Comm1ss10n ahd 
those of any other regulatory body which may apply. 

Hl11tm:y: Cr. Regl_13t~r, January, 195\, No. 13, eff. 2-1-57. 
- j, . , ',, 
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Ind 9.51 Design working pressure and construction of containers. CI ) 
Contamers shall be designed and constructed in accordance with the 

Boiler and Unfired Pressure Vessel Code and classified as to contai~er 
type as follows:*** 

Minimum Design Working Pressure of 
Container lbs. per square Inch gauge 

Container Type 
For Gases with Vapor 
Press. Not to Exceed Containers Stamped Containers Stamped 

Jb. per sq. in. gauge ASME U-68, U-69 ASME U-200, U-201 or 
at l00°F. ASME or API-ASME 

Col. (1) Col. (2) Col. (3) Col. (4) 
80* 80* 80* 100* 

100 100 100 125 
125 125 125 156 
150 150 150 187 
175 175 175 219 
200** 215 200 250 

. *New c.ontainers of 80 type have not been authorized since Dec. 31, 1947 • 

. /:*Container type may be Increased by incre1nents of 25. 
***New construction under columns 8 and 4 not anthorized by the Wisconsin Boiler and 

Unfired Pressure_ V_e_ssel _9o~e, _e~~ept as contained in this code's reference to ASME. 

(~) The shell or head thickness of any container shall not be less than 

3/16 inch. 
----~~~- ~~- - ·r.c~=.2-IHC.:C,/L--'.u-_-

.,.. ... ~--'------ n ... _ n_..,,._.....,_{a-h..o.._ .. L T~~··~----- 'ifll:',.., '7\.T_ 

Ind 9.5_2 Container valves and accessories. (1) All valves shall be 
safeguarded against physical damage due to collision, overturning 
or other emergency. 

(2) Filling connections shall be provided with approved automatic 
back pressure check valves, excess flow check valves or quick-closing 
internal valves to prevent excessive escape of gas in case the filling 
connection is broken, except that where the filling and discharge con
nect on a common opening in the container shell, and that opening 
is fitted with a quick-closing internal valve as specified in section 
Ind 9.52 ( 3), the automatic valve shall not be required. In addition 
~YEl~}';.,iplet and outlet connection shall be equipped with a manually 
oi• automatically operated shut-o:ff valve. 

(3) All other connections to containers, except safety relief and 
liquid level gauge connections, shall be provided with suitable auto
matic excess flow valves,. or in lieu thereof may be fitted with quick
closing internal valves, which except during delivery operations, shall 
remain closed. The control _mechanism for such valves may be pro
vided with a secondary control remote from the delivery connections 
and such control mechanism shall be provided with a fusible section 
(melting point not over 220° F.) which will cause the internal valve 
to close automatically in case of fire. 

(4) All container inlets and outlets, except safety relief; valv:es, 
liquid level gauging devices, and pressure gauges, shall be labeled to 
designate whether they communicate with vapor or liquid space. 
Labels may be on valves. 

(5) Each container shall be equipped with a suitable pressure 
gauge. 

t2.l. Any gauging device used to determine the maximum allowable 

Of a Cargo tank of a trailer or semi-trailer shall be located as near 
f i 11 i ng 1 i mi t 

the mid-point (front to rear) of the cargo tank as practical. 
If a gauging device, 

tube gauge' is used for the above purpose, a fixed 
such as a rotary gauge or slip 

tube gauge set in the range of BS - 90 per cent of the wate~capacity of the 

tank shall be provided, a means Of Checking the accuracy of the in addition, as 

variable gauge. 
· d' t d by th'rs f'1xed gauge shall be marked on The capacity 1n 1ca e 



or adjacent to this gauge which.sha11 be secured to prevent tampering with the set-

ting. 
... ~~d 9.53 Piping•. anc(fittings. (l) All piping, tubing and fittings 

shall be secm'.ely mounted. a~d prot~cted against dama.ge and breakage. 
(2) All ferrous threaded fittings and threade~ pipe shall be de

signed for a minimum working pressure.of 250 ps1g. 
History: Cr. Regist<"ir, Jantiary,' 1957, No. 13,_ eff. 2-1-57. 

Iu.d_,9.!H. Safety devices. (1) The discharge from safety relief valves 
shall "be vented away from the container upward and unobstructed 
to the open air in such a manner as to prevent any impingement of 
escaping gas upon the container; loose fitting rain caps shall be used. 
Size Of discharge lines from safety relief valves shall not be smaller 
than the nominal 'size of the relief valve outlet connection. Suitable 
provision shall be made for draining condensate which may accumu
late in the discharge pipe. 

(2) Any portion of piping between tank and pump inlet or any 
wet hose which at any time may be closed at each end should be 
provided with relief valve to prnvent excessive pressure developing. 

(3) If tank filling connections are located at a distance of more 
than 20 feet from the truck, the pump discharge shall be provided 
with an excess flow valve to prevent escape of liquid in the event 
of hose or connection failure beyond the pump. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.55 Tank truck fuel systems. In the event liquefied petroleum 
gas .is. used in the truck engine, the fuel system shall be installed 
in accordance with sections Ind 9.70 to Ind 9.79, inclusive. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

. Ind 9.56 Transfer of liquids. (1) Loading truck, trailer, and semi
trailer cargo containers. Truck, trailer, and semi-trailer cargo con

'tainers shall be loaded by weight, by meter, or by suitable liquid 
.level gauging device. 
. (2) Pumps or compressors shall be designed for use with liquefied 
•petroleum gas; they shall be properly protected and may be mounted 
,upon liquefied petroleum gas tank trucks, trailers, or semi-trailers 
and may be driven by the truck motor power take-off or internal 

'.combustion engine, hand, mechanical, hydraulic or electrical means. 
On electrical means of pumping the electrical installation shall be in 
accordance with the requirements for Class I, Group D, Hazardous 
Locations, in the Wisconsin State Electrical Code. The pumps, except 
constant speed centrifugal pumps, shall be equipped with suitable 
pressure actuated by-pass valves permitting flow from pump dis
charge to pump suction or back to container when the pump discharge 
pressure rises above a predetermined point. Pump discharge from 
positive displacement pumps shall also be equipped with a spring
loaded safety valve of non-leaking type, set at a pressure not to 
exceed 35% higher than the predetermined setting of the by-pass 
valve. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57 . 

. Ind 9.57 Mounting containers on truck, semi-trailer or trailer vehi
cle:--{f) A suitable "stop" or "stops" shall be mounted on the truck, 
semi-trailer or trailer or on the container, in such a way that the 
container shall not be dislodged from its mounting due to the vehicle 
coming to a sudden stop. Back slippage shall also be prevented by 
proper methods. 
· (2) A suitable "hold down" device shall be provided which will 

anchor the container at one or more places on each side of the con
tainer to the truck, semi-trailer or trailer frame so as to minimize 
loosening due to vibration. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

(;l<nuM'le.Q.:P,etroleum Gases Register, January, 1957. No. l:J 



, I 
Jnd _9,58 Electrical equipment and lighting. Tank trucks, tank 

traife-i;s,-and tank semi-trailer, shall not be equipped with any artificial 
light other than electricity. Lighting circuits shall have suitable over
current protection (fuses or automatic circuit breakers); the wiring 
s-\iall have sufficient carrying capacity and mechanical strength, and 
shall be suitably secured, insulated and protected against physical 
damage. 

HiHtory: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

In_d ~._59 Trailers and semi-trailers. (1) All trailers shall be firmly 
and securely attached to the vehicle drawing them by means of suit
able drawbars, supplemented by safety chains. 

(2) Every trailer or semi-trailer shall be equipped with a reliable 
system of brakes, and adequa_te provision shall be made for its effi
cient operation from the driver's seat of the vehicle drawing the 
trailer. 

(3) Every trailer or semi-trailer shall be provided with side lights 
and a tail light. 

( 4) Four-wheeled trailers shall be of a type of construction which 
will prevent the towed vehicle from whipping or swerving from side 
to side dangerously and will cause it to follow substantially in the 
path of the towing vehicle. 

(5) Where a fifth wheel is employed, it shall be ruggedly·designed, 
securely fastened to both units, and equipped with a positive locking 
mechanism which will prevent separation of the two units, except by 
manual re_!_ease. 

:fil Any loaded trailer or semi-trailer when parked shall be posi-

tioned so that the relief valve shal I communicate with the vapor space. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9~60 Metallic connections. Tank, chassis, axles and springs shall 
be metallically connected. 

Ind 9.61 Exhaust Systems. (1) The exhaust system, including muffler and 

exhaust line, shall have ample clearance from the fuel system and combustible 

ma~erials. Truck exhaust discharge shall be directed away from any tank and 

appurtenances and to the outside of the frame and any skirting. 

(~) Muffler cut-out shall not be used. 

Ind 9.62 Each cargo truck or tractor shall be provided with at least one 

approved portable fire extinguisher having at le~st a 12-qC rating or when more 

than one is provided, each extingui~her shall have at least a 6-~C rating. Each 
~ 

truck transporting cylinders shall have at least an extinguisher having an 8-BC 

rating. Rating shall be in accordance with standard for installation, maintenance 

and use of portable fire extinguishers. 

NOTE: Fire extinguisher ratings wi 11 be found on the label containing 
the Underwriters' laboratories approval, on the extinguisher. In 
the case of ~nits having bhe old classification system, the conversion 
tables NFPA #10 may be used to determine proper rating. 



Ind 9.63 Smoking prohibited. Tank truck driv~rs and their helpers 
shall be instructed not to smoke or allow smokmg around th.e truck 
on the road, while making deliv~ries, filling the trucks or makmg any 
repairs to tank truck or tank trailer. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.64 Protection against collision. Each tank truck and trail~r 
shall be provided with properly attached steel bumpers or c~a~s1s 
extension which shall be so arranged as to protect the tank, p1pmg, 
valves and fittings in case of collision. 

History: Cr. Reg·ister, January, 19fi7, No. 18, eff. 2-1-57. 

Ind 9.65 Chock Blocks. Each tank truck and trailer shall carry chock blocks 

which shall be used to prevent rolling of the vehicle whenever it is parked, 

including when loading and unloading. 

aboard. 

Ind 9~66 Skid tanks and tank vehicle storage. (1) Skid tanks shall 
not'-oe~used in place of tank trucks, tank trailers or tank semi-trailers 
for regular deliveries. They shall be employed only where there is a 
necessity for their joint use as a transport and storage unit. Where 
skid tanks are used, they shall comply with all requirements of sec
tion Ind 9.36 (6). 

(2) Unl9,js under repair, tank vehicles shall not be stored inside of 
any building unless such building is used for stol'age only and ,if 
heated by hot water from an outside source, well-ventilated, and all 
wiring, lighting, etc. of the explosion-proof type. 

History: Cr. _Re~·ister, .. January,_.1957, No. 13, eff. 2-1-57. 

PART V 
LIQUEFIED PETROLEUM GAS AS A MOTOR FUEL 

li!d 9. 70 Liquefied ·petroleum gas as a motor fuel. ( 1) Liquefied 
petroleum gas as a motor fuel applies to internal combustion engines, 
fuel containers and pertinent equipment for the use of liquefied petro
!eum l?ases as a motor fuel on easily moveable, readily portable units 
mcludmg self-propelled vehicles. All basic rules apply except where 
otherwise noted. (Sections Ind 9.001 to Ind 9.17, inclusive) 
<. (2) Fuel containers and pertinent equipment for internal combus
tion engines using liquefied petroleum gas where installation is of 
the stationary type are covered by section Ind 9.30 and does not 
apply to containers fo:i' transportation of liquefied petroleum gases 
nor to marine fuel use. 

History: Cr. ·Register, January,. 1957, No. 13, eff. 2-1-57 . 

. ,!n!1,~:Z1 General. (1) Fuel may be used from the cargo containers 
of a tr_uck _while in transit but not from cargo containers on trailers 
or s.em1-tra1ler~. T~e use o~ fuel from the cargo containers to operate 
stationary engmes IS perm1tted providing wheels are securely blocked. 

(a) Refer to section 78.52, Wis. Stats. 

(.f) Passenger carrying vehicles shall not be fueled with passengers 

(l) Industrial trucks (including lift trucks) equipped with permanently 

mounted fuel containers shall be charged outdoors. Charging equipment shall 

comply with the provisions of section Ind 9.84-lnd 9.97, inclusive. 

Ind 9.72 Design working pressure and construction of fuel containers. (I) 

Fuel containers for use on other than industrial tractors and lift trucks shall 

be constructed in accordance with the Wisconsin Boiler and Unfired Pressure 

Vessel ~ode andc1assified as to container type as fol lows: ~·<* 



Container Type 

Co 1 • ( 1) 

200* 

For Gases with Vapor 
Press. Not to Exceed 

lb. per sq.in. gauge 
at 100°F. 

Co 1. (2) 

215 

Minimum Design Working Pressure of 
Container lbs. per square inch gauge 

Containers Stampedl 
ASME U-68, U-69 I 

I 

Co 1. (3) 

200** 

Containers Stamped 
ASME U-200,U-201 or 
ASME or AP 1-ASME 

Co 1. (4) 

250** 

Note: *Container type may be increased by increments of 25. The minimum 
design pressure of containers shall be 100% of the container type designation 
when constructed under 1949 or earlier editions of the ASME Code (Par. U-68 
and U-69). The minimum design pressure of containers shall be 125% of the 
container type designation when constructed under: (1) the 1949 ASME Code 
(U-200 and U-201), (2) 1950, 1952, 1956, and 1959 editions of the ASME Code, 
and (3) all editions of the APl-ASME Code. 

(2) Fuel containers for use in industrial tractors and lift trucks 
shall be stamped ICC type 4B240 or have a minimum design working 
pressure of 250 psi. 

(3) All container inlets and outlets except safety relief valves and 
gauging devices shall be labeled to designate whether they com
municate with vapor or liquid space. Labels may be on valves. 

(4) Containers stamped ICC may be used as fuel containers. When 
so used they shall conform to all rules in this section, except con
struction and marking requirements. 

Histo1•y: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

lnd 9.73 Location of fuel supply containers. (1) Containers shall be 
localea ill-· a place and in a manner to minimize the possibility of 
damage to the container. Containers located in the rear of trucks and 
buses, when protected by substantial bumpers, ·will be considered in 
conformance with this requirement. Fuel containern on passenger car
rying vehicles shall be installed as far from the engine as practicable, 
and the passenger space shall be sealed from the container space to 
prevent direct seepage of gas to the passenger space. The container 
compartment shall be vented to the outside. In case the fuel container 
is mounted near the engine or the exhaust system, the container shall 
be shielded against direct heat radiation. 

(2) Containers shall be installed with as much clearance as prac
ticable but never less than the minimum road clearance of the vehi
cle under maximum spring deflection. This minimum clearance shall 
be to the bottom of the container or to the lowest fitting on the con
tainer or housing, whichever is)owe1>,_ ----~----~ 

(1) Removable fuel containers shall be securely mounted to prevent 

jarring loose, slipping, or rotating. Fuel containers on buses shall be permand 

ently installed. 

-. ( 4) Coi1tairnfrs shall be secured in place on the vehicle by fasten
ings designed and constructed .with Il1inhnum fa,.ctox of sa,fety; of 4 to 
withstand lo~dings ~n any di_re~~.ion .~gll{!L,tQ; ~ttizy~~~~~;l,iYl~~;~eight 
of the contamer. Field weldmg, .wh.ere necessari, :;;]'iatl be maae. only 
on saddle plates, lugs, or brackets, origin;);liy atfacll/)il'to the container 
by the tank ma:rp1:factur~r. i;i¥!1:•;H.; 

J;,,,~,fl,,Qo1JtAin~Fl3.J!.'.om ":hich; vapor on1y is to•he.i'?'ithdrawn shall be 
+~~~lled and eqmpped with suitabl~ connections to~ITTlihimize:the •acci-
<fehfal withdrawal of liquid. ·: •· 

Hi>itory: Cr. I).egister, January, 19G7, No. 13, eff. 2::..:1.:57, 



Ind Jl.74 Valves and accessories. (1) Container valves and acces
sorl.es shall have a rated working pressure of at least 250 lbs. psig, 
and shall be of a type suitable for liquefied petroleum gas service. 

(2) The filling connection* shall be fitted with an approved double 
•back~pressure• check valvei or,,a !pusiti;ve: sP.ut~9Jf in conjl,lnction with 
an internal back-pressure check valvei·'On a r<;i:mpvable container, the 
filler valve may be a hand operated shut-off with an internal excess 
flow valve. Main shut-off valves on the container on liquid and vapor 
lines must be readily accessible. 

(3) With the exception of section Ind 9.74 (4) (c), filling connec
tions equipped with approved automatic back-pressure check valves, 
and safety relief .valves, all connections to containers havi;tlK QI!eP,ings 
for the flow of gas in excess of, a No.· 54;d1•ill size shall be equipped 
with approved automatic excess flow valves to prevent discharge of 
content in case connections are broken. This requirement may be 

·waived when such exception is recognized by the testing and listing of 
the containers and fittings by any of the authorities listed in section 
Ind 9.02. 

----' {!t) Liquid level gauging devices: (~) Variable liquid level 

gauges which re qui. re the venting of fuel to the atmosphere shall not be used on 

fuel containers of'indu~trial trucks and lift trucks • 

. (b) Permanently mounted fuel containE(rs shal~ -be equipped with a 
fixed length dip tube gauge, in acco:t }}li~'.!i!,llpendix .E. 

( c) In the case.· of containers used r · £~d;ractor service, 
and charged at a point at least 50 feet from:iany import;int building, 
the fixed liquid level gauging device may be.so constructed that the 
outward flow of container content exceeds that passed by a No. 54 
drill size opening, but in no case shall the flow exceed that passed 
by a No. 31 drill size opening. An excess flow valve is not required. 
Fittings equipped with such restricted drill size opening and container 
on which they are used shall be marked to indicate the size of the 
opening. 

( 5) All valves and connections on containers shall be adequately 
protected to prevent damage due to accidental contact with stationary 
objects or from loose objects thrown up from the road, and all valves 
shall be safeguarded against damage due to collision, overturning or 
other accident. For farm tractors where parts of the vehicle provide 
such protection to valves and fittings, the foregoing requirements 
shall be considered fulfilled. However, on removable type containers 
the protection for the fittings shall be permanently attached to")the 
container. , 

( 6) Exchange of removable fuel containers preferably should be 
done outdoors but may be done indoors. When removable fuel con
tainers are used, means shall be provided in the fuel system to mini
mize the escape of fuel when the containers are exchanged. This 
may be accomplished by either of the following methods: 

(~) U:sing an .appr.oved automatic quick-closing coupling ( a type 
closmg m both duect10ns when uncoupled) in the fuel line1 or : 

(b) Closing the valve at the fuel container and allowing the engfoe 
to run until the fuel in the line is consumed. 

History: Cr. Reg·ister, January, 1957, No. 13, eft'. 2-1-57. 

* To minimize pr,essure build-up while filling the container, it is reco;,1• 
mended that the flieling connection terminate in the vapor space of the 
container. 

Ind !l.75 Piping, tubi;tg, fit.tings and safety deviceR. ( 1) All p1pmg· 
from fueCcontainer to first stage regulator Rhall be wrought iron 01· 

steel (black or galvanized), brass or copper pipe; or seamless copper, 
brass 01' steel tubing. Steel pipe or tubing shall have a minimum wall 
thickness of 0.049 inches, and shall be adequately protected against 
exterior corrosion. Copper tubing shall be Type K or L or equivalent 
having a minimum wall thickness of 0.032 inches. Approved flexible 
connections (see sectfon) Ind' 9.08) may be used between container 
and ·regulator or between' regulator. •and .ga:s,,ah'. mixer within the 
limits of approval by any of the;aUt1i:o,tl111:!:~$;·fi~ted in.section Ind 9.02 
( 1). The use of aluminum piping or tubi'rrg;l'fl!!:riJ:trbhibited£ Irr the case 

'<>f removable containers an approved flexible connection- shall be used 
2between the container and the fuel line. 
·· . (2) All piping shall be installed, braced and supported so as to re
duce to a minimum the possibility of vibrations, strains or wear. 

(3) Spring-loaded internal type safety relief valves shall be used 
on all motor fuel containers. 



- (4) The discharge outlet from safety relief devices shall be located 
on the outside of enclosed spaces and as far as practicable from 
possible sources of ignition, and vented upward in such a manner as 
to prevent impingement of escaping gas upon containers, or parts of 
vehicle: Loose fitting raincaps shall be used. 

(5) When a discharge line from the container safety relief deviCe 
is Used, it shall be sized and located and maintained so as not to 
interfere with the required flow of gas from the safety relief device. 
Such discharge line shall be able to withstand the pressure resultirig 
from the discharge of vapor when the safety relief valve is in the 
full open position. 

History: Cr. Reg·ister, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.76 Vaporizers. (1) Vaporizers and any part thereof and other 
devices that may be subjected to container pressure, shall have a _ ' (l 

design working pressure of at least 250 lb. ·per sq. in. gauge. e/:) c ,-, ' 
(2) Each vaporizer shall have a valve or suitable plug which will 

permit substantially complete draining of the vaporizer. It shall 
be located at or near the lowest portion of the section occupied by 
the water or other heating medium. 

(3) Vaporizers shall be securely fastened so as to minimize the 
possibility of becoming loosened. 

(4) Each vaporizer shall be permanently marked at a visible point 
as follows: 

(a) With design working pressure of the fuel containing portion 
in lbs. per sq. in. gauge. 

(b) With the water capacity of the fuel containing· portion of the 
vaporizer in pounds. 

(5) Devices to supply heat directly to a fuel container shall be 
equipped with an automatic device to cut off the supply of heat before 
the pressure inside the fuel container reaches 80% of the start to dis
charge pressure setting of the safety relief device on the fuel 
container. 

(6) Exhaust gases shall not be used as a direct means of heat 
supply for the vaporization of fuel. _ 

(7) Vaporizers shall not be equipped with fusible plugs. 
History: Cr. Register, January, 1957, No. 13, eff. 2-1-G7. - - -

Ind 9.77 Gas regulating and mixing equipment. (1) Approved auto
matic -p1;essure reducing equipment shall be installed in a secure man
ner between the fuel supply container and gas-air mixer for the 
purpose of reducing the pressure of the fuel delivered to the gas-air 
mixer. 

(2) An approved automatic shut-off valve shall be provided in the 
fuel system at some point ahead of the inlet of the gas-air mixer, 
designed to prevent flow of fuel to the mixer when the ignition is 
off and the engine is not running. In the case of :industrial trucks and 
engines operating in buildings other than those used exclusively to 
house engines, the automatic shut-off valve shall be designed to oper
ate if the engine should stop. Atmospheric type regulators (zero 
governors) shall be considered adequate as an automatic shut-off 
valve only in cases of outdoor operation such as farm tractors, con
struction equipment, irrigation pump engines, and other outdoor sta
tionary engine installations. 

(3) The source of the air for combustion shall be completely iso
lated from the passenger compartment, ventilating system or air 
conditioning system. 

- Hi>1tory: Cr. Register, .January, 1957, No. 13, eff. 2-1-57. 

l!!.!L9.78 Capacity of containers. No single fuel container used on 
passengei' carryJt1g. v,:ehicles, shall exceed 200 gallons water capacity. 
No single fuehc;~t!!il\(o)f\9.:n: o.ther. vehicles normally operating on the 
?igh;}V~~t~h!!-lh,g~cee,d ,3.pO g~llons water capacity except as provideci 
~}l(@~c,:ji1~n:Ind Q.71 (1). 
,e;~fl!t~dr-Y:;,_C\'. :Register, January, 1957, No. 13, eff. 2-1-57. 
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Ind 9'.79Stationary or portable engines in buildings. (1) All engine 
rooms shall be well ventilated at the floor level. 

(2) When engines are installed below grade level, suitable floor 
level mechanical exhaust ventilation shall be provided and operated 
continuously or adequate means shall be provided to purge the roo1ri 
before the engine is started. In any case, the mechanical ventilation 
shall be in operation when the engine is running. Before and during 
any repairs to the engine the room shall be ventilated. 

(3) Automatic fire doors shall be provided -at opertings in the 
engine room that open into other sections of the building. 

( 4) Exhaust gases shall be discharged outside the building iri a 
manner that will not create a fire or any other hazard. 

(~) Regulators and pressure relief valves installed in buildings and 
engme rooms shall be vented to the outside and discharge at least 
5 feet away from any building opening. Such venting will not be 
required for combination engine fuel vaporizing-fuel reducing-fuel 
met~ring devices providing the automatic shut-off valve required in 
section Ind 9.77 (2) is installed immediately ahead of such devices. 

(6) An approved flexible hose connection not exceeding 3 feet in 
length shall be installed at the engine end of the fuel line. The flexible 
connection shall be installed in a manner so as to . eliminate the 
possibility of damage from vibration. 

History: Cr. Register, Janual')', 1957, No. 13, eff. 2-1~57. 
- -- --- - ----

PART VI 
OF CONTAINERS NOT INSTALLED FOR USE AT FINAL UTILIZATION POINTS 

Ind 9.77 Gas i·egulating a~d mixhlg equipment! (1) _ Apprqved auto
matic -pressure reducing equipment shall be installed in a secure man
ner between the fuel supply containe1· and gas-air mixer for the 
purpose of reducing the pressure of the fuel delivered to the gas-air 
mixer. 

---- •• Y')·s;l-;;;_;:::2.C:~~-~rfll ti?~'!!!'!!~Gzcr'f:"'~P-~:,9yi!cl.~d,ccinj:,he- . ---

. ;Ind 9.BQ Storage f . . 
hou Point. Containe1?s s~~~~~z1~~."~ ~ot iustaUed f~r use at Ji -

- m lie process of h . . uaI utiliza-
. c aigmg or handling 

premises of user. <.!.>, I 
/ 

Thh section shall apply to the storage of portable container not in excess 
JOOO,_pQu_nds-water capacity, filled or partially filled, at user location but 
;~~Rtlf!l;G'ted for use• or in storage for resa 1 e by dealers or rese 11 ers. This 

if11ii~tiii'1,i)~~·tx•ll natapply to containers stored a~ charging plants or at plants 
devoted pfinu11dly to the storage and distribution of LP-Gas or other petroleum 
products. 

~) The storage of containers not manufactured under ICC specifications 

when containing gas whether or not connected for use, shall comply with the re-' 

quirements of section Ind 9.05 as to the location of containers. 

(h) Containers in storage shall be so located as to minimize exposure to 

excessive temperature rises, physical damage, or tampering by unauthorized 

persons. 

(£) Containers when stored inside shall not be located near exits, stair-
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(£) A portion of the exterior wa 11 s, · having an area not 1 ess than 10% of 

that of the combined area of the enclosing walls and roof, shall be of light non-

combustible material, preferably single thickness, single strength glass. Single 

thickness, single strength window glass skylights, or lightly fastened roof hatch 

covers, swinging doors in exterior walls opening outward, sheet metal siding or 

lightly fastened roofs, may be accepted in part or entirely in lieu of the glass 

area or its equivalent, provided the required percentage of area is thus obtained. 

(.Q.) Openings from such storage rooms or compartments to other parts of the 

building shall be protected by a fire door classified and labeled as suitable for ~ 
\Wisconsin Building Code, section Ind 51 .09 and section Ind 51 .JO 

use In C 1 ass B s i tu at ions as defined in the YNrrf!A~.~;E-ef'l~'&r1ds for f i re doors and 

(~) Such rooms or compartments shall have no open flames for heating or 

lighting. 
adequately ventilated\ 

.(f.) Such rooms or compartments shal I be\ V-&J'l'ted, both top and bottom to 

the outside only. The openings from such vents shall be at least 5 feet horizon-

tally away from any other opening into any building. 
) 
(g) The floors of such rooms or compartments shall not be below ground level., 

The space below the floor shall be of solid fill or properly ventilated to the 

open air. 

1(!!) Such storage rooms or compartments shall not be located immediately 

adjacent to schools, churches, hospitals, athletic fields or other points of 

public gathering. 

'(L) Electrical wiring shall be installed in accordance with the Wisconsin 

electrical code. Electrical equipment shall be approved for Group D hazardous 

locations. 



(..2.) Storage outside of buildings: (§!.)Where the quantity of storage exceeds 

10,000 pounds, such storage shall be located at least 25 feet from important build-

ings, or regular1y busy thoroughf~~~. No such storage shall be located immedi~ 

ately adjacent to schoo1s, churches, hospitals, athletic fie1ds or other points 

of pub1ic gathering. 

(~) Containers shall be in a suitabl·e endosure or otherwise protected 

against tampering. 

(~) Va1ves and safety devices sha1 l be protected against accumulations of 

i c~ .and snow. Protective caps sha 11 be deemed adequate. 

Ind 9.82 Fire Protection. 

·Storage locations other than supply depots separated and located 

apart from dealer, reseller, or user establishment, shall be provided with 

at least one approved portable fire extlnguisher having a minimum rating 

of 8-1,C. Ratings shall be in accordance with tl"le Standard for Installation. 

Maintenance and Use of Portable Fire Extinguishers. 
· NOTE: ... ;Eire:- ~~t i ngu i sher- -r at_i_n_g_s_w...:.i..:...l_l_._b_e_f_o_u_n-:-d"."""""o_n_t-:-~-e--:1:--~"":"b-e-:1:--c-o-n-:t:--a i n i n 9 

Un'd~rwriters: Laboratories approval, on the ext1ngu1sher. In the 
of units having the old classification system, the conversion 

les NFPA #10 may be used to determine proper rating. 

'.(:ii'ff!~{n_G;eneral. (i) Con'tainers in storage shall have v~lves -cl~sed 
even though they may be empty. 

(2) Containers which require valve protecting caps shall have 
such caps in place hand tight while in storage; 

History: Cr. Register, .Tanuary, 1957, No. 13, eff. 2-1-57. 
;f~> f;,.,.,,~}::~--<e'>N ' 
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PART VI I 
LI QUff I ED PETROLEU·M GAS SERVI CE STAT! ON 

Ind 9.84 · Liquefied petroleum gas service stations .. (1) Llquen.ed 
petfflfemn··· gas service stations apply to st~rage c~ntamer~ and di,s
pensing ·,devices and pertinent eqmpme_nt i_n service. station wJtere 
liquefied petroleum gas is stored and 1s dispense~ mto fuel tai:iks 
of motor vehicles. (See section Ind 9.70 for reqmrem~nts covermg 
use of liquefied petroleum gas as a motor f~el.) All basic _rules apJ?lY 
to this section unless otherwise noted; Contamers ~nd pertm~nt ~q~p
ment shall comply with the requirements. as outlm.ed. herem as well 
as with other requirements of the industrial commission.· 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

~ Design working pressure and construction of storage containers! 

Storage containers shall be constructed in accordance with the Wisconsin Boiler 

and Unfired Pressure Vessel Code and classified as to container type as follows:** 

Container Type 

Col • ( 1) 
'200* 

I For Gases with Vapor 
I Press. Not to Exceed 
I lb. per s8. in. gauge 
I at 100 F. 
I Col. (2) 
I 215 
I 

Minimum Design Working Pressure of 
Container lbs. per square inch gauge 

Containers StampedlContainers Stamped 
ASME u-68, U-69 I U-200, U-201 or 

Co 1 • (3) 
200 

I ASME or APl-ASME 
I Col. (4) 
I 250 
I 

Note: *Container type may be increased by increments of 25. The minimum 
design pressure of containers shall be 100% of the container type 
designation when constructed under 1949 or earlier editions of the 
ASME Code (Pat. U-68 and U-69). The minimum design pressure of con
tainers shall be 125% of the container type designation when constru-

cted under: (1) the 1949 ASME Code (U-200 and U-201), (2) 1950, 1952, 
1956 and 1959 editions of the ASME Code, and (3) all editions of the 
APl-ASME CodP 

Ind 9.86 Container valves and accessories. (1) A filling connection 
on the container shall be fitted with one of the following: 

(a) A combination back-pressure check and excess flow valve, 
(b) One double or two single back-pressure valves, 
(c) A positive shut-off yalye, )II ,c,onj1:1nction with either: 
1. An internal back-pressure valve, or, 
2. An internal excess flow valve. 
Note: In lieu of an excess flow valve, filling connections may be fitted 

with a quick-closihg internal valve, which shall remain closed except during· 
operating periods. The mechanism for such valves may be provided with 
a secondary control which will cause it to close automatically in case of 
fire. When a fusible plug is used its melting point shall not exceed 1220° F. 

(2) A filling pipe inlet terminal not on the container shall be fitted 
with a positive shut-off valve in conjunction with either a back pres
sure check valve, or an excess flow check valve. 

(3) All openings in the container except those listed below shall be 
equipped with approved excess flow check valves: 

(a) Filling connections as provided in section Ind 9.86 (1). 
(b) Safety relief connections as provided in section Ind 9.06 (2). 
(c) Liquid level gauging devices as provided in sections Ind 9.0G 

(4) and Ind 9.16 (4). 
(d) Pressure gauge connections as provided in section Ind 9.0G (5). 
( 4) All container inlets and outlets except those listed below 

shall be labeled to designate whether they connect with the vapor 
or liquid (labels may be on valves): 

(a) Safety relief valves. 
(b) Liquid level gauging devices. 
( c) Pressure ga'Qges. . 
(5) Each storage container shall be provided with a suitable pres" 

sure gauge. 
Trt~..i.~--· rt" U·i-.....,..:.,..4 . ...,. .. , Tnn-.-.n-.•-.:r 1 Oh.'7 1\.T..-.. 1 ~~ c.ff ... 9~1-r:.'7 



I11d. 9.87 Safety relief valves. (1) All safety relief devices shall be 
installed as follows: 
. (a) On the container and directly connected with .the vapor space. 

(b) Safety relief valves and discharge piping shall be protected 
against physical damage. The outlet shall be provided with loose 
fitting raincaps. There shall be no return bends or restrictions in the 
discharge piping. 

(c) The discharge from 2 or more safety relief valves having the 
same pressure settings may be run into a. common dis~}large header. 
The cross sectional area of such header shall be at least equal to the 
sum of the cross sectional area of the individual discharges. 

( d) Discharge from any safety relief device shall not terminate in 
any building nor beneath any building. 

(2) Aboveground containers shall be provided with safety relief 
valves as follows: 

(a) The rate of discharge, which may be provided by one or more 
valves, _shall be_ not less than that spe_cified inAplleI!~ix A. 

(.Q) The discharge from safety relief valves shall be vented to 

the open air unobstructed and vertically upwards in such a manner as to prevent 

any impingement of escaping gas upon the container; loose fitting raincaps shall 

be used. On a container having a water capacity grater than 2000 gallons, the 

discharge from the safety relief valves shall be vented away from the container 

vertically upwards to a point at least seven feet above the container. Suitable 

provisions shall be made so that any liquid or condensate that may accumulate 

inside of the relief valve or its discharge pipe will not renderthe valve inopera-

tive. If a drain is used, a means shail be provided to protect the container, 

adjacent containers, piping or equipment against impingement of flame.resulting 

from ignition of product escaping from the drain. (Ps provided in section Ind 9.09 

(9)). 
(3) Underground confafoers -shalf1ie provided with safety relief 

valves as follows: 
(~)The discharge from safety relief valves shall be piped vertically 

'upw~rd to a point at least 10 feet above the ground. The discharge 
·lines or pipes s.hall be adequatel)T supported and protected against 
phyliical damage. · · 

(b) Where there is a probability of the manhole or housing be
coming flooded, the discharge from regulator vent lines should be 
ab~ve ~~e hig~est. ~r?babl~ ~ood level. 

(c) 1-f no liquid is put into a container until after it is buried and 

covered, the rate of discharge of the relief valves may be reduced to not less 

than 30% of the rate shown in Appendix A. If liquid fuel is present during 

installation of containers, the rate of discharge shall be the same as for above-

ground containers. Such containers shall not be uncovered until emptied of 

1 i quid fue 1 • 



Ind7 JLB-8 Capacity of liquid containers. Individual liquid storage 
contamers shall not exceed 30,000 gallons water capacit . . 

History; Cr. Register, .January, 1957, No. 13, eff, 2-1-57: 

Ind 9.89 Installation of storage containers. (l) General. Each storage 

container used exclusively in service station operation shall comply with the 

following table which specifies minimum distances to a building, group of buildings 

and adjoining property lines which may be built upon: 

Minimum Distances 
Water Capacity per Container 

Aboveground I Between 
and I Aboveground 

Underground l Containers 
I 

Up to 2,000 gallons -----~----------- 25 feet I 3 feet 
I 

Over 2,000 gallons ---------~------- 50 feet I 5 feet 
I 

Note: The above distances may be reduced to not less than JO feet for 
service station buildings of other than wood frame construction. 

(a)' l'ri 'h~a~Yy']:frfpulated. or congested areas, the industria:l\comrnis
sion sh,aU detE;!i:mine. restrictions of individual tanJ{t•cap'l!l}dicy1, tdtal 
sforagentild di~f&nl:erfl!<Y'l!iJ:e Of adjdining'•pttlpt~l!tY'~~il~);t~m~~e built 
on and other. re;:i~p:µable P?otective ·U:ethods. . . :r1'l'r1'.'Jfo"z ;hi 

(b) Readi~dr· iliiitlJ'Jfff~.ti)'.at~ria\, £1n'~t&diiig weed~ ~rid long dry grass, 
shall be ren10:V;;d;~~rn' io''f'~~i1'6f"~~hf~f#~r§:•:·' ·. 

,-

(£) The minimum separation between liquefied petroleum gas con-

tainers and f1arrmabJe liquid tanks or containers sha11 be 20 feet, and the 

minimum separation between a container and the center line of the dike shall be 

10 feet, but not less than section Ind 8.21(1)(a)(2)(c). 
--

( d) :Liquefied petroleum gas contai~ers located near flamma?le 
liquid containers shall be protected agamst the flow or accumulat10n 
of flammable liquids by diking, diversion curbs, or grading. . . 

( e) Liquefied petroleum gas containers shall not be located w1thm 
diked areas for flammable;, liquid containers. 

(f) Field welding is permitted only on saddle plates or brackets 
.which were applied by the container manufacturer. 

(g) When permanently installed containers are. interconnec~ed, 
provision shall be made to compensate for expansion, contract10n, 
vibration and settling of containers and interconnecting piping. 
Where flexible connections are used, they shall be of an approved 
type and shall be designed for a bursting pressure of not less than 
5 times the vapor pi'essure of the product at 100° F. The use of non
metallic hose is prohibited for interconnecting such containers. 

(h) Where high water table or flood conditions may be encountered, 
protection against container flotation shall be provided. 

(2) ABOVEGROUND CONTAINERS. (a) Containers may be installed 
horizontally or vertically. , . 

(b) Containers shall be protected by crash rails or guards to pre
vent physical damage from vehicles. Vehicles shall not be se;rv:iced 
within 10 feet of containers. 



(c) ·container ~~'\-1.)J~ations shall be of substantial masonry or other 
non-combust~ble,.,m~ffl.."99ntf!iners,.•shall be mou.nte$1 ().ll;• S[+d~es 
which shall Pem:rit expansion . and .c.ontraction and shall .. wovi<Je 
against the e;xqessive conce:ntrati.on of stresses. Corrosion· protection 
shall be provided for tank mounting areas. Structural metal container 
supports shall be protected against fire in an approved manner. This 
protection is not required on prefabricated storage and pump assem
blies, mounted on a common base, with container bottom not more 
than 24 inches above ground and whose water capacity is 1,200 gal
lons or less. 

(3) UNDERGROUND CONTAINERS. (a) Containers •2f;h111P''be. given a 
protective coating before being placed underground. Tlifs coating shall 
be equivalent to hot dip galvanizing or to 2 coatings cif red lead 
followed by a heavy coating of coal tar or asphalt. In loweririg the 
container into places, care shall be exercised to minimize abrasion,9l'. 
other damage to the coating. Damage to the coating shall be repairyd 
before back-filling. 
. (b) Containers shall be set on a firm foundation (film earth· may 

be used) and surrounded with earth or sand firmly tamped in place. 
Back-fill should be free of rocks or other abrasive materials. 

( c) A minimum of 2 feet of earth cover should be provided. Where 
ground conditions make compliance with this requiremeiit impractical; 
equivalent protection against physical damage shall be .;provided. 
The portion of the container to which manhole and other connections 
are attached need not be covered. If the location is subjected to 
vehicular traffic, containers shall be protected by a concrete slab or 
other cover adequate to prevent the weight of a loaded vehi<;le .il:n
posing concentrated direct loads on the container shell. , · 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.90 Protection of container fittings. Valves, regulators, gauges, 
andotlier. container fittings shall be protected against tampering and 
physical damage. 

Note: Locks are not desirable because they prevent access in case of 
emergency. 

History: Cr .. Register, January, 1957, No. 13, eff, 2-1-57. 

Ind 9.91 Transport truck unloading point. (1) During unloading, 
the transport truck shall be parked clear of public thoroughfares 
(see section Ind 9.14) and at least 20 feet from storage container. 

(2) The filling pipe inlet terminal shall not be located within a 
building nor within 10 feet of any building or driveway. It shall be 
protected against physical damage. 

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

Ind 9.9Z Piping, valves and fittings. (1) Piping may be under
ground, aboveground, or a combination of both. It shall be well sup
ported and protected against physical damage and corrosion. 

(2) Piping laid beneath driveways shall be installed to prevent 
physical damage by yaji.icles. 

il) Piping shall be wrought iron or steel (black or galvanized), 

brass or copper pipe; or seamless copper, brass or steel tubing and shall be 

suitable for a minimum working pressure of 250 psig. Pipe joints may be screwed, 

flanged, brazed or welded • 

. (4) •. All shut-off y::i-!y~s. (liquid or gas) shall be suitable.for lique
fi~d petrolel].p::i..gft\>i.E§~Yi!!e, and designed for .not l~fl~ than the maxi-. 
m.utp pressui:ti to. 'Yh1cb. tlwy, m,ay be subjected. ¥\l,\ves ..• which may be, 
subJected to con~amer pressure shall have a rat"ll,l•.r\Vor~h1.g pressure 
q~Jlt~e,as~ ?5~JH\%,:;ci ;• · 

{~J;1;4~1,l m~.~er~i;~~;; l113ed. for valve SEJ'*FS, packing, gaskets, dia
~~~,f:~~>\'~1,/tmllt>J>~ ''.e,1'11stant to th~ action of liq1].efied petroleum 

al?.· · · .. , ·. H•., •w•'•''" ··· • . ..:.. . .; 
(6) Fittings .. ~1ia~1 '!)e ,s:feel; ~alleable iron or brass having a mini

mum working pressure of 250 psig. Cast iron pipe fittings, such as 
ells, tees, and unions shall not be used. 

,shall he tested after lJ,;SSembly and proved free from· 
~::in :iiorma\operatirigJri:eJ?.sure.f>· . • . ; • :,· .. 

sh!itl:''be.'.' made,. for expansion; . contraction, ja1:ring 
' 'ng. This may be accomplished by, fiexi.ble 

13; eff. 2-1-57. 



Ind 9.93 Pumps and accessories. All pqmps ~nti .. ll.c.c~~.sgry .equip
ment shall.be suitable for liquefied petr()leum gas se:r:vice and designed 
~oi· not less tha:n the maximum ,pressure to which they may be si.W" 
Jected .. Access?~·ies s~all have a minimum rated working pressure ·· '' 
250 psig. Positive displacement pumps shall ba'.equ\pp!'ld:witli.' 
a?le pressure actuated by-pass valves permitting flow from.:. 
discharge .. t?"s.torage container or pump suction. · 

Hlstory:"Gf'. 'Register; January,· 1957, No. 13, eff. 2-1-57. 

Ind 9.94 Dispensing devices. (l) Meters, vapor separators, valves, and 

fittings in the dispe~ser shall be sutiable for LP-Gas service and shall be 

,.~~signed for a minimum working pressure of 250 psig. 

(s_) Provfsions shall be made for venting LP-Gas contained in a dispensing 

device to a safe location. 

Note: One way of accomplishing thls is to vent the LP-Gas at the point 
of discharge ot the storage tank safety relief valve. 

(2) Pu~;s.-Pu~ps ~sed to transfer liquefied petroleum gas shall 
be equipped to allow control of the flow and to P.revent le~kage. or 
accidental discharge. Means shall be provided outside the dispe:nsmg 
device to readily shut off the power in the event of fire or accident. 

(3) VALVES. A manual shut-off valve and an excess flow check 
valve shall be installed downstream of the pump and ahead of the 
dispenser inlet. 

( 4) DISPENSING HOSE. (a) Hose shall be resistant to, the action 
of liquefied petroleum gas in the liquid phase and designed for a 
minimum bursting pressure of 1,250 psig. 

(b) An excess flow check valve o.r ~uto.matic shut-o~ valve shall 
be installed at the terminus of the hqmd hue at th~ pomt of attach-
ment of the dispensing hose. 

'( 5) Location. (2.) U quef i ed petroleum gas di spens shal 1 

be;·J.~~atecl not.less .than 10 feet from aboveground storage containers greater than 

2,oocfgat;{~n water capacity. The dispensing devices shall not be closer than 20 
~'ff ,, 

feet to the ne~r~st basement or ceilar, pit, building, sidewalk, street or thoro
seweit o'"erl't.n''' J '·-. -. '. --····-~···-···-····. 9~ 

ughfare, 1 or property line. No drains or blow-off lines shall be directed into or 

in proximity to the sewer systems used for other purposes. 

(b) Liquefied petroleum gas dispensing devices shall be installed 
on a. concrete foundation or as part of a complete storage and dis
pensmg assembly mounted on a common base and shall be adequately 
protected from physicitl damage. · · 

within a building 

canopy provi de.9:w;,th i 
·k'Z'-

area is not enclosed on more than two sides. ad-

Jacent to each other, the area shall be properly ventilated. 

( 6) ATTENDANT. The qispensing of LP-gas into the 
of a vehicle shall be performed by a competent att~n 
remain at the LP-gas dispenser during the entire trah 
-.~ -~ 

History: Cr, Reg·ister, January, 1957, No. 13, eff. 2-1-,().,7.,·: 
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h.ul 9.95 Safety rules. There shall be no smoking on the driveway 
of ~~~-;:;;f(e" stations in the dispensing areas or transport truck unload
ing areas. Conspicuous signs prohibiting smoking shall ~e posted 
within sight of the customer being served. Letters o~ such s.1gns shall 
be not less than 4 inches high. The motors of all vehicles bemg fueled 

all be shut off dmfog the fueling operations. ·*' 
ibry: Cr. Register, January, 1957, No. 13, eff. 2-1-57. 

(~ Ind 9.9.6 Electrical. Electrical equipment shall conform with the 
wisc;~;i'; State Electrical Code. 
····History: Cr. Register, January, 1957, No. 13, eff_. 2-1-57. 

PART VI 11 
SYSTEMS FOR COOKING, HEATING AND REFRIGERATING INSTALU\ i 

ON HIGHWAY MElB l_l VEHICLES 

for instal-

1 atl.ons on highway mobile veh i c 1 es. (1) Containers. 

Boi 1e 

(a) Containers shall bear the !CC stampmg, except as p1•ovldect 
in (b) . 
.• (b) Cl'li11ders stan1Ped prior to July 1, 1949, ASME or .API-
sfoll be acceptable. - - ' -

( 2 ), ; lll'P'fi'ef N!' 
ing, ~ Efr bracket 0 onfai 
fold ';> assembly (two-cylinder s'fst~ms 
valves<i"' 
; ,-;,.;"""~?t-;•':£~ 

(3) LOCATION OF CONTAINERS AND SYSTEMS. 
'(a) No container shall be installed, transported, or stored (even 

temporarily) inside any vehicle covered by section Ind 9.97, except 
as provided by the authority having jurisdiction. 

(b) Containers, control valves, and regulating equipment enclosed 
,,. in a housing, and comprising a complete system shall be mounted 

on the chassis of the vehicle as close to the hitch as practicable. 
(c) Systems may be installed in a recess that is vapor tight to the 

inside of the vehicle and accessible from and vented to the outside. 
(cl) There shall be no fuel connection between vehicle units such 

as a tractor and trailer. 
( e) Container or container carrier shall be secured in place on the 

vehicle by fastenings designed and constructed with a minimum 
safety factor of four to withstand loading in any direction equal to 
four times the filled weight of the container. 

(4) CONTAINER VALVES AND ACCESSOIUES. (a) Valves in the assem
bly of a two-cylinde1· system shall be arranged so that replacement 
of containers can be made without shutting off the flow of gas to the 
appliances. 

Note: This provision is not to be construed as requiring an automatic 
change-over device. 

(b) Shut-off valves on the containers shall be protected in transit, 
in storage, and while being moved into final utilization as follows: 

1. By setting into recess of container to prevent possibility of their 
being struck if container is dropped upon a fiat surface, or 

2. By ventilated cap or collar fastened to container ca 
standing a blow from any direction equivalent t. · 
weight dropped 4 feet. Construction must bei 
not be transmitted to valve. ·· 

(5) SAFETY DEVICES. (a) ICC CoMtairt 
approved and appropriate safety-relief devices; 

Containers constru~ted in accordance with the rules of the Wisconsin 

, Pressure Vessel Code or stamped for APl-ASME shall be provided 

with safety reaLef devices as requ bj,.~ect·i<>Ji;:4;~d ~.o~.~. 
2: .. :&J#fVAi, '.:::;'.;-~ ' 

• •• · 1'"{cr The d.elivery side of the gas pressure regulator slitU:. be 
equipped with a safety-relief device set to start to discharge'aJ[;,a 
;,pressure not less .than 2 times and not more than 3 times the de
livery pressure of th_e regulator. 



(2.) Whenever equipment, such as a cargo heater or cooler on commercial 
,,r-:: 

vehicles is of a type designed to be in operation during transit, an excess flow 

device shall be provided at the container and installed so that it will be 

actuated by a complete break in the down-stream fuel supply. Devices incorporated 

in the regulating equipment if connected directly to the container outlet valve 

will comply with this requirement. All devices shall meet the specifications of 

section Ind 9.06(3). 

SYSTEM DESIGN AND SERVICE LINE PRESSURE. (a) Systems shall 
or-~t~drawal type. 

·: .:i, . pres''\ not ovel' 18-in. water column shall be 
the syste the sei::yic:;e piping supplying the 

s. ,-:~!i;,::;!fJIJ;)'!:'" 

( ) 
1SYSTEM ENCLOSURE AND MOUNTING. ( af Housings or enclosul'es 

shall be designed to provide proper ventilation. 
(b) Hoods, domes, or portions of cabinets required to be remo;red 

from replacement of containers shall incorporate means for clamprng 
them firmly in place, and prevent them from working loose during 
transit. 

(c) Provision shall be incorporated in the assembly to hold the 
containers firmly in position and prevent their movement during 
transit. 

( d) Containel's shall be mounted on a substantial support or base 
secured firmly to the vehicle chassis. 

( e) Road clearance shall be as follows: 
1. In the case of trailer coaches, when the container support is 

used inside the frame members, the maximum depth shall not ex
ceed 7 in. from the top of the chassis to provide sufficient road 
clearance. 

2. In the case of a commercial vehicle, the system shall be installed 
with as much road clearance as possible and never less than the 
minimum road clearance of the vehicle under maximum spring 
deflection. 

(8) PIPING, TUBING AND FITTINGS. (a) Regulators shall be of light
weight construction and connected directly to the cylinder valve inlet, 
or mounted securely by means of a support bracket and connected to 
the cylinder valve ,()r valves with an approved high pressul'e flexible 
connection. 

(b) An expansion loop in the gas service piping or an approved 
flexible connection between the regulator outlet and the gas service 
pipi~g0.h~ll be used . 

. ':':Jc":~;~w~1:f.?!f>Jii'>fr0is':"•:''"·'· '•:···"" 

(c) Pipi.ng::'. 
,. .~ 

tings shall meet the specifications in section 

Ind 9.07(1) and (3) except that alumirium tubing Is prohibited. Steel plpe or 

tubing shall have a minimum wall thickness of 0.049 inches and shall be adequately 

protected against exterior corrosion. For trailer coaches, only seamless drawn · 

copper tubing having an outside diameter not less than 3/8 in. and a wall thick-

ness of not 1 ess than 0. 032 inch, sha 11 be used for gt1s service 1 i nes. 

t Ci) Approved . gas tubing fittings shall be emplciyea ]'or inaking 
tu,b,ii;rg connections. 
;:!i?:('~) .. 'I'.he fuel line shall be firmly fastened in a protected loc.~M~ 

u.nder e vehic.le and outside and below any insulation ol')';::l!a:lse 
· ~11, .. ]:ie such as to prevent abrasion or.d:i,rnage to 

ibrlition. Where the fuel line passes .through 
tural members or flooi·s, a rubber grommet or equivalent ::;ball 

be installed to prevent chafing. · 

,} :' 



) ( f) 

floo~>·qJ~~ctly below or adjacent to the appliance which it serves. Th~ conn:\ 
O·,,~ .4;~ 

between the fuel I i ne and the app 1 i ance sha I I be made with an approved fl ex'fbl e 

·· '.J:Y/frf'·t"'.: C<?!:JfleCt<;>r or e)(pans ion loop. When a branch I i ne is required, the tee connection 
"·:!' ~~~'.,\}·1$ ' ' . ', . 

shall be in the main fuel line and located under the floor and outside the vehicle. 

(g) All parts of the system assembly shall be so designed and 
secured as to preclude such parts working loose during transit. 

(9) APPLIANCES. (a). ~~1 gas cons~niinf,fil>P.l~1!1'(!efl shall .}iave the~r 
correctness as to design, · construct10n, and performance for then· 
intended use, trailer coach or cargo heating, certified as follows: 

1. Determined by a nationally recognized testing agency adequately 
equipped and competent to perform such services and shall be evi-
denced by the attachment of its seal or label to such gas appliances. 
This agency shall be one which maintains a program of national 
inspection of production models of gas appliances at least once each 
year on the manufacturer's premises. Approval by the American Gas 
Association Laboratories, as evidenced by the attachment of its List
ing Symbol or Approval Seal to gas appliances and a certificate or 
letter certifying approval under the abovementioned requirements, or 
listing by Underwriters' Laboratories, Inc., shall be considered as 
constituting compliance with the provisions of this section, or 

.2. .. Approval by the industrial commission of Wisconsin. 
In the case of trailer coaches, all gas-fired space heaters and 

·:heaters shall be of the full vented type, vented to the outside 
vehicle. Air for combustion shall come from the outside of the 
In the case of commercial vehicles which do not contain living 
s and the gas-fired space heater is used to protect the cargo, 
pace heating equipment may be of the unvented type, but 
on shall be made to dispose of the products of combustion to 
tside. 

( <:;) Provisions shall be made to insure an adequate supply of ail' 
for combustion. 

(~) All gas-fired space heaters and water ~~aters shall be equipped 
wit~ an approved device designed to shut df!;:'the flow of gas to the 
matrl burner and to the pilot in the event the pilot flame is 
extinguished. 

4~} Gas-fired appliances installed in the cargo space shall be lo
cati~!i so they are readily accessible. 

tf) Appliances shall be constructed or protected to re.duce to a 
minimum possible damage or impaired operation resulting from cargo 
shifting or handling, 

(g) Appliances shall be located inside a vehicle so that a fire at an 
appliance will not block all egress of persons from the vehicle. 

(10) GENERAL PRECAUTIONS. (a) Containers stamped ICC shall be<~> 
marked, maintained and qualified in accordance with currently !lffec'f: · 
tive regulations. 

(b) No container shall be charged with fuel unless it bears· the 
proper markings of the code under which it was fabricated, and,::fV .. 
addition, with its water capacity and the tare weight of the con~· 
tainer in pounds. · :• 

(c) No container stamped ICC shall be recharged which has beerti:? 
involved in a fire until it has been requalified for service. 

(d) No container stamped ASME or API-ASME shall be recharged 
which has been invloved in a fire until it has been retested in accord
ance with the requirements for its original hydrostatic test and 
found to be suitable for continued service. 

(e) No container shall be charged without the consent of the 
owner thereof. 

,; ;t{~·~"'J;>einr:inent .c::i\ltion plate shall be provided on the outsid~ 
of the system enclosi:U'e.,and adjacent to the consuming appliances on 
traile.r:;()""~¢.{1~s~.}J sh.ali 'include the following items: · 

... ~·."lJL~ .. . 



WARNING 

1. Be sure all appliance valves are cfosed bef dr~ opening l'.Ofl'l'&t.il1fn• 

valve. 
2. Connections at the appliances, regulators and containers shall 

be checked periodically for leaks with soapy water or its equivalent. 
3. Never use a match or flame when checking fol' leaks. 
4. Container shut-off valves of trailer coach systems shall be closed 

when the vehicle is in transit. 
(11) CHARGING OF CONTAINERS. (a) Containers shall be charged 

in accol'dance with section Ind 9.16 (1) (a) and one of the following: 
1. At a properly equipped container charging plant which complies 

with all applicable requirements of these standards. Such a charging 
plant and storage containers shall be enclosed by a suitable fence (so 
called "manproof") which shall have the gates locked when the plant 
is unattended. 

2. At a trailer coach Jocation directly from a tank tl'uck into the 
containel' or containers 'installed at any one tl'ailel' coach with the 
following limitations. No vapor or liquid shall be vented to the 
atmosphere. The container charging operation shall be performed 
only by qualified personnel. When containers are accumulated at the 
tank truck for charging such charging shall not be ·done within 50 
feet of the nearest building, trailer, or group of buildings nor within 
25 feet of public streets or highways. Private streets, roads 01· rights 

... of way shall not be classed as public streets or highways. 
0~0.flist01•y: Cr. Register, .January, 1957, No. 13, eff. 2-1-57. 

,,,, 
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WISCONSIN ADMINISTRATIVE CODE 

APPENDIX A 

Minimum Required Rate of Discharge in cubic feet per minute 
of air at 120% of the maximum permitted start to discharge pressure 
for safety relief valves to be used on containers other than those 
constructed in accordance with Interstate Commerce Commission 
specification. 

Surface Flow Rate Surface Flow Rate Surface Flow Rate 
Area CFM Area CFM Area CFM 

Sq. Ft. Air Sq. Ft. Air Sq. Ft. Air 
--·-------

20 626 170 3620 600 10170 
f 25 751 175 3700 650 10860 

30 872 180 3790 700 11550 
[ 35 990 185 3880 750 12220 l 40 

1100 190 3960 800 12880 
45 1220 195 4050 850 13540 
50 1330 200 4130 900 14190 
55 1430 210 4300 950 14830 

[ 60 1540 220 4470 1000 15470 I 65 
1640 230 4630 1050 16100 

70 1750 240 4800 1100 16720 
75 1850 250 4960 1150 17350 

[80 
1950 260 5130 1200 17960 

,85 2050 270 5290 1250 18570 
90 215Q 280 5450 1300 19180 
95 2240 290 5610 1350 19780 

100 2340 300 5760 1400 20380 
105 2440 310 5920 1450 20980 
110 2530 320 6080 1500 21570 
115 2630 330 6230 1550 22160 
120 2720 340 6390 1600 22740 
125 2810 350 6540 1650 23320 
130 2900 360 6690 1700 23900 
135 2990 370 6840 1750 24470 
140 3080 380 7000 1800 25050 
145 3170 390 7150 1850 25620 
150 3260 400 7300 1900 26180 
155 3350 450 8040 1950 26750 
160 3440 500 8760 2000 27310 
165 3530 550 9470 

Surface area= Total outside surface area of container in square 
feet. 

When the surface area is not stamped on the name plate or when 
the marking is not legible, the area can be calculated by using one 
of the following formulas: 

(1) Cylindrical container with hemispherical heads 
Area= Overall length X outside diameter X 3.1416 

(2) Cylindrical container with semi-ellipsoidal heads 
Area= (Overall length + .3 outside diameter) X outside diam
eter· X 3.1416 

( 3) Spherical container 
Area= Outside diameter squared X 3.1416 

Flow Rate-CFM Air = Required flow capacity in cubic feet per 
minute of air at standard conditions, 60° F. and atmospheric 
pressure (14.7 psia). 

The rate of discharge may be interpolated for intermediate values 
of surface area. For containers with total outside surface area greater 

L[quetled Petroleum Gases Register, January, 1957. No. 13 



INDUSTRIAL COMMISSION 

than 2000 square feet, the required fl.ow rate can be calculated using 
the formula, Flow Rate-CFM Air= 53.632 A0

·•
2

• 

Where 
A = total outside surface area of the container in square feet. 

Valves not marked "Air" have fl.ow rate markings in cu. ft. per 
minute of liquefied petroleum gas that were calculated by using the 
factors listed below. These same factors may be used to reconvert to 
cu. ft. per minute of air for use in present Appendix A. 

100 125 
1.162 1.142 

Air Conversion Factor 

Container Type 

150 
1.113 

APPENDIX B 

175 200 
1.078 1.010 

,;:c,''.' Minimum Required Rate of Discharge for Safety Relief Valves for 
·· iM,~ :Liquefied Petroleum Gas Vaporizers (Steam Heated, Water Heated 

and Direct Fired.) 
The minimum required rate of discharge for relief valves shall be 

determined as follows: 1 

1.;;pbtain the total surface area by adding the surface ared, .of 
vapci.~·izer shell in square feet directly in contact with LP-gas and'ithe 
heat;:;;,~xchange surface area in square feet directly in contactl~ith 

L~~~tain the minimum required rate of discharge in cubic f~t~ of 
air '(fer minute, at 60° F. and 14.'7 psia from Appendix A for.this 
total surface area. 

APPENDIX C 

Method of Calculating Maximum Liquid Volume Which Can .Be 
Placed in a Container at Any Liquid Temperature 

The quantity of LP-gas which may be placed in a container is 
dependent upon the temperature of the liquid and the maximum per
mitted filling density in addition to the size of the container. 

The filling density depends on: The size of tank, whether it is 
installed aboveground or underground, and the specific gravity of the 
liquid LP-gas at 60° F. placed in the container. Filling density values 
are given in section Ind 9,1"8. The liquid temperature should be ob- ', / / 
tained by measuring the temperature of the liquid LP-gas in the 
container with a thermometer placed in a thermometer well installed 
in the tank. 

Knowing the liquid temperature and the filling density, the maxi
mum volume of liquid LP-gas which may be placed in a container can 
be determined as follows: 

Liquefictl Pclroleu111 Ga8e:s 

D 
V=GXF 

Hogislor, J'anuary, 1957. No. 13 



WISCONSIN ADMINISTRATIVE CODE 

Where 
V =maximum liquid volume (in per cent of total container ca

pacity) which shall be placed in a container when the liquid 
temperature is T. 

D =filling density from section Ind 9.13 (1) in per cent. 
G= specific gravity of LP-gas at 60° F. placed in container. 
F = correction factor from following table for correcting liquid 

volume from 60° F. to volume at temperature T. The correc
tion factor is obtained by finding the specific gravity at 60° F. 
( G) in the column at the top of the table and coming down 
this column till the actual liquid temperature T is found. The 
correction factor corresponding to this specific gravity and 
temperature is then read. Interpolation is permitted. 

T =temperature of liquid LP-gas in container in degrees Fahren
heit. 

After obtaining V from the above formula the actual maximum gal
lons of LP-gas which may be placed in a container is obtained by 
multiplying the water capacity of the container by V 

100 

Example: 

Assume an aboveground container with 10,000 gallons water ca
pacity 

Pr~pane with a specific gravity of 0.508 at 60° F. to be placed in 
''~~container 

Fftfkg density from section Ind -9."lil (1) for aboveground container I I 
~· ~~maving a capacity greater than 1200 gallons in which a product 

~ ::::~!iaving a specific gravity at 60° of 0.508 is to be placed is 45% 
r~letermine maximum quantity that may be placed in container . 

... -d:.vhen the liquid temperature is 60° F. · 

45 x 10,000 
V = 0.508 X 100 = 8850 gallons 

When liquid temperature is 82° F. find correction factor in the table 
on next page for specific gravity at 60° F. of 0.508 and a liqtiid 
temperature of 82° F. which is 0.963 ' 

45 x 10,000 
V = 0.508 X 0.963 X 100 - 9,200 gallons 

1 .. ,, 
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Observed 
Temperature 

Degrees 
Fahrenheit 

LIQUID VOLUME CORRECTION,.F'~C'l'ORS 

--,;:t:: 

~ii;:~~~ SPECIFIC GRAVITIES AT 60° F./60° F. 

I I I I I I I I, I I I I 
M- iso- n-

Propane Butane Butane 
I 0.500 0.5079 _'.l_:_~ 0.520 0.530 _'.l_:.540 0.550 0.560 . 0.5631 0.570 0.580 0.5844 0.590 

VOLUME CORRECTION FACTORS 

8 -50______________ 1.160 1.155 1.153 1.146 1.140 1.133 1.127 1.122 1.120 1.116 1.111 1.108 1.106 
;c -45______________ i.153 i.143 i.146 i.140 i.134 i.128 i.122 i.111 i.115 i.111 i.106 i.103 i.101 
.: 40______________ 1.147 1.142 1.140 1.134 1.128 1.122 1.117 1.111 1.110 1.106 1.101 1.099 1.097 
s - ~-

-3o______________ 1.140 1.135 1.134 1.128 1.122 1.116 1.112 1.106 1.105 1.101 1.096 1.094 1.092 
!i'.l -30______________ 1.134 1.129 1.128 1.122 1.116 1.111 1.106 1.101 1.100 1.096 1.092 1.090 1.088 
~ -25______________ 1.127 1.122 1.121 1.115 1.110 1.105 1.100 1.095 1.094 1.091 1.087 1.085 1.083 
C1J -20______________ 1.120 1.115 1.114 1.109 1.104 1.099 1.095 1.090 1.089 1.086 1.082 1.080 1.079 .. 

!:i::I 
C1J 
~ ;;;· 
'"'" C1J _.., 

~ g 
[lJ .., 
~ 
f-' 

'"' "' :-" 

z 
? 
f-' 

-15______________ 1.112 1.109 1.107 1.102 1.097 1.093 1.089 1.084 1.083 1.080 1.077 1.075 1.074 
-10______________ 1.105 1.102 1.100 1.095 1.091 1.087 1.083 1.079 1.078 1.075 1.072 1.071 1.069 
- 5______________ 1.098 1.094 1.094 1.089 1.085 1.081 1.077 1.074 1.073 1.070 1.067 1.066 1.065 

o______________ i.092 1.088 1.088 1.084 i.080 1.076 i.013 1.069 1.068 1.066 L063 i.052 i.061 

2______________ 1.089 1.086 1.085 1.081 1.077 1.074 1.070 1.067 1.066 1.064 1.061 1.060 1.059 
4______________ 1.086 1.083 1.082 1.079 1.075 1.071 1.068 1.065 1.064 1.062 1.059 1.058 1.057 
6______________ 1.084 1.080 1.080 1.076 1.072 1.069 1.065 1.062 1.061 1.059 1.057 1.055 1.054 
s______________ 1.081 1.078 1.077 i.074 i.010 1.066 1.063 i.060 1.059 i.057 i.055 1.053 i.052 

------------
10______________ 1.078 1.075 1.074 1.071 1.067 1.064 1.061 1.058 1.057 1.055 1.053 1.051 1.050 
12______________ 1.075 1.072 1.071 1.068 1.064 1.061 1.059 1.056 1.055 1.053 1.051 1.049 1.048 
14______________ 1.072 1.070 1.069 1.066 1.062 1.059 1.056 1.053 1.053 1.051 1.049 1.047 1.046 
16______________ 1.070 1.067 1.066 1.063 1.060 1.056 1.054 1.051 1.050 1.048 1.046 1.045 1.044 

18______________ 1.067 1.065 1.064 1.061 1.057 1.054 1.051 1.049 1.048 1.046 1.044 1.043 1.042 
20______________ 1.064 1.062 1.061 1.058 1.054 1.051 1.049 1.046 1.046 1.044 1.042 1.041 1.040 
22______________ 1.061 1.059 1.058 1.055 1.052 1.049 1.046 1.044 1.044 1.042 1.040 1.049 1.038 
24______________ 1.058 1.056 1.055 1.052 1.049 1.046 1.044 1.042 1.042 1.040 1.038 1.037 1.036 

----
26______________ 1.055 1.053 1.052 1.049 1.047 1.044 1.042 1.039 1.039 1.037 1.036 1.036 1.034 
28______________ 1.052 1.050 1.049 1.047 1.044 1.041 1.039 1.037 1.037 1.035 1.034 1.034 1.032 
30______________ 1.049 1.047 1.046 1.044 1.041 1.039 1.037 1.035 1.035 1.033 1.032 1.032 1.030 
32______________ 1.046 1.044 1.043 1.041 1.038 1.036 1.035 1.033 1.033 1.031 1.030 1.030 1.028 

----·-----
34______________ 1.043 1.041 1.040 1.038 1.036 1.034 1.032 1.031 1.030 1.029 1.028 1.028 1.026 
36______________ 1.039 1.038 1.037 1.035 1.033 1.031 1.030 1.028 1.028 1.027 1.025 1.025 1.024 
38______________ 1.036 1.035 1.034 1.032 1.031 1.029 1.027 1.026 1.025 1.025 1.023 1.023 1.022 
40______________ 1.033 1.032 1.031 1.029 1.028 1.026 1.025 1.024 1.023 1.023 1.021 1.021 1.020 

---- -------
42___ ___________ 1.030 1.029 1.028 1.027 1.025 1.024 1.023 1.022 1.021 1.021 1.019 1.019 1.018 
44______________ 1.027 1.026 1.025 1.023 1.022 1.021 1.020 1.019 1.019 1.018 1.017 1.017 1.016 
46______________ 1.023 1.022 1.022 1.021 1.020 1.018 1.018 1.017 1.016 1.016 1.015 1.01-5 1.014 
48______________ 1.020 1.019 1.019 1.018 1.017 1.016 1.015 1.014 1.014 1.013 1.013 1.013 1.012 
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SPECIFIC GRAVITIES AT 60° F./60° F. 

:iif i ' . Miti f illf ~:. I " "" I "'" I 0 
MO I " "" I 0 

"'" I ~~{ I " ,;; ll " '"" I ~iu I " "" 
.. ··~hi? VOLUME CORRECTION FA_C_T_O,_R_S ___ , _____ , ____ ., ____ , ___ _ 

50______________ 1.017 1.016 1.016 1.015 1.014 1.013 1.013 1.012 1.012 1.011 1.011 1.011 1.010 
52______________ 1.014 1.013 1.012 1.012 1.011 1.010 1.010 1.009 1.009 1.009 1.009 1.009 1.008 
54______________ 1.010 1.010 1.009 1.009 1.008 1.008 1.007 1.007 1.007 1.007 1.006 1.006 1.006 
56______________ 1.007 1.007 1.006 1.006 1.005 1.005 1.005 1.005 1.005 1.005 1.004 1.004 1.004 ~ .... 

00 
58______________ 1.003 1.003 1.003 1.003 1.003 1.003 1.002 1.002 1.002 1.002 1.002 1.002 1.002 
60______________ 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
62______________ 0.997 0.997 0.997 0.997 0.997 0.997 0.997 0.998 0.998 0.998 0.998 0.998 0.998 
64______________ 0.993 0.993 0.994 0.994 0.994 0.994 0.995 0.995 0.995 0.995 0.996 0.996 0.996 
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66 __ c___________ 0.990 0.990 0.990 0.990 0.991 0.992 0.992 0.993 0.993 0.993 0.993 0.993 0.993 
68______________ 0.986 0.986 0.987 0.987 0.988 0.989 0.990 0.990 0.990 0.990 0.991 0.991 0.991 
70______________ 0.983 0.983 0.984 0.984 0.985 0.986 0.987 0.988 0.988 0.988 0.989 0.989 0.989 
72______________ 0.979 0.980 0.981 0.981 0.982 0.983 0.984 0.985 0.986 0.986 0.987 0.987 0.987 
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74______________ 0.976 0.976 0.977 0.978 0.980 0.980 0.982 0.983 0.983 0.984 0.985 0.985 0.985 
76______________ 0.972 0.973 0.974 0.975 0.977 0.978 0.979 0.980 0.981 0.981 0.982 0.982 0.983 
78______________ 0.969 0.970 0.970 0.972 0.974 0.975 0.977 0.978 0.978 0.979 0.980 0.980 0.981 
so______________ o.965 o.967 o.967 o.969 o.971 0.972 o.974 o.975 o.976 o.977 o.978 o.978 o.979 
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82______________ 0.961 0.963 0.963 0.966 0.968 0.969 0.971 0.972 0.973 0.974 0.876 0.976 0.977 
84______________ 0.957 0.959 0.960 0.962 0.965 0.966 0.968 0.970 0.971 0.972 0.974 0.974 0.975 
86______________ 0.954 0.956 0.956 0.959 0.961 0.964 0.966 0.967 0.968 0.969 0.971 0.971 0.972 
88______________ 0.950 0.952 0.953 0.955 0.958 0.961 0.963 0.965 0.966 0.967 0.969 0.969 0.970 

90______________ 0.946 0.949 0.949 0.952 0.955 0.958 0.960 0.962 0.963 0.964 0.967 0.967 0.968 
92______________ 0.942 0.945 0.946 0.949 0.952 0.955 0.957 0.959 0.960 0.962 0.964 0.965 0.966 
94______________ 0.938 0.941 0.942 0.946 0.949 0.952 0.954 0.957 0.958 0.959 0.962 0.962 0.964 
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96______________ 0.935 0.938 0.939 0.942 0.946 0.949 0.952 0.954 0.955 0.957 0.959 0.960 0.961 
98______________ 0.931 0.934 0.935 0.939 0.943 0.946 0.949 0.952 0.953 0.954 0.957 0.957 0.959 

100______________ 0.927 0.930 0.932 0.936 0.940 0.943 0.946 0.949 0.950 0.952 0.954 0.955 0.957 
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105______________ 0.917 0.920 0.923 0.927 0.931 0.935 0.939 0.943 0.943 0.946 0.949 0.949 0.951 
110______________ 0.907 0.911 0.913 0.918 0.923 0.927 0.932 0.936 0.937 0.939 0.943 0.944 0.946 
115______________ 0.897 0.902 0.904 0.909 0.915 0.920 0.925 0.930 0.930 0.933 0.937 0.938 0.940 
120______________ 0.887 0.892 0.894 0.900 0.907 0.912 0.918 0.923 0.924 0.927 0.931 0.932 0.934 

125______________ 0.876 0.881 0.884 0.890 0.898 0.903 0.909 0.916 0.916 0.920 0.925 0.927 0.928 
130______________ 0.865 0.871 0.873 0.880 0.888 0.895 0.901 0.908 0.909 0.913 0.918 0.921 0.923 
135______________ 0.854 0.861 0.863 0.871 0.879 0.887 0.894 0.901 0.902 0.907 0.912 0.914 0.916 
140______________ 0.842 0.850 0.852 0.861 0.870 0.879 0.886 0.893 0.895 0.900 0.905 0.907 0.910 
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INDUSTRIAL COMMISSION 

APPENDIX D 

Alternate Permitted Maximum ·Liquid Volumes in Per Cent of Tota~ 
Container Capacity, for Filling Containers up to 1200 Gallons 

Total Water Capacity as Specified in Section Ind 9.13 · (', 

MAXIMUM LIQUID VOLUME PER CENT 

Aboveground Containers 
Liq. Temp. Assumed to 

be 40° F. 

Underground Containers 
Liq. Temp. Assumed to 

be 50° F. 

Propane (Approx. 
Sp.gr. 0.51) ----------

Mixtures (Approx. 
Sp.gr. 0.55) ----------

Butane (Approx. 
Sp.gr. 0.58) -----------

80 89 

83 91 

86 93 

APPENDIX E 

Method of Calculating Maximum Volume of LP-Gas which can be 
placed in a container for which length of fixed dip tube is set 

1. It is impossible to set out in a table the length of a fixed dip tube 
for various capacity tanks because of the varying tank diameters and 
lengths and because the tank may be installed either in a vertical or 
horizontal position. Knowing the maximum permitted filling volume 
in gallons, however, the length of the fixed tube can be determined by 
the use of a strapping table obtained from the container manufac
turer. The length of the fixed tube should be such that when its lower 
end touches the surface of the liquid in the container, the contents 
of the container will be the maximum permitted volume as deter
mined by the following formula: 

2. Fo1·mula for determining maximum volume of Liquefiedj J?etro
leum Gas for which a fixed length of dip tube shall be set. U'. :; 

~;,?~:>>,~~,'., 
Water Cap. (Gals.) of Container* . 

X Filling Density** Maximum 
Sp. Gr. of LP-gas* X volume = Volfme 

Correction Factort X 100 LPo -gas 
* Measured at 60° F. 
**From lnd. 9.11 (1) "Filling DeHsities." 
t For aboveground containers the liquid temperature is assume.<'! to be 

40° F. and for underground containers the liquid temperature is aslimp.ed to 
be 50° F. To correct the liquid volumes at these temperatures to 60• F. the 
following- factors shall be tiHed [section Ind 9.16]. · 
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WISCONSIN ADMINISTRAW~JlhCODE 

Volume Correction Factors 

Specific Gravity Aboveground 

0.500 -------------------- 1.033 
.510 -------------------- 1.031 
.520 -------------------- 1.029 
.530 ----------- --------- 1.028 
.540 -------------------- 1.026 
.550 -------------------- 1.025 
.560 -------------------- 1.024 
.570 -------------------- 1.023 
.580 -------------------- 1.021 
.590 -------------------- 1.020 

Underground 
1.017 
1.016 
1.015 
1.014 
1.013,;~; 
1.013 
1.012 
1.011 
1.011 
1.010 

Example: Assume a 100-gallon total water capacity tank for above
ground storage of propane having a specific gravity of 0.510 at 60° F. 

· · 100 (gals.) X 42 
(Filling Density from Ind 9.11 (1) 4200 

0.510)( 1.031 (Correction Factor from 52.6 
Table in Appendix E) 

4

522°~ = 79.8 gallons propane, the maximum amount permitted 
· to be placed in a 100-gallon total water capacity above

ground container equipped with a fixed dip tube. 

3. The maximum volume of liquefied petroleum gas which can be 
placed in a container when determining the length of the dip tube 

.. expressed as a percentage of total water content of the container is 
·· lculated by the following formula: 

Maximum Vol. of LP-gas (From 
Formula in (2) above) X 100 

Total water content of container 
in gallons 

Maximum 
Per Cent 

of 
LP-gas 

<!,, The maximum weight of liquefied petroleum gas' which may be 
placed in a container f 01· determining the length of ci fixed clip tube is 
di}fermined by multiplying the maximum volume of liquefied petro
l~~~ gas obtained by the formula in (2) above by the pounds of 
1rl'J:uefied petroleum gas in a gallon at 40° F. for aboveground and at 
5() 0 for underground containers. For example typical pounds per 
gallon are specified below: 

Aboveground 
pounds per gallon 

Propane ----------------------- 4.37 
N. Butane --------------------- 4.97 

Underground 
pounds per gallon 

4.31 
4.92 
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The n.i•w orders shall become ettect1 ve ol!. t.lw first dq of 

the :month following their pu.blicatio~ in .the &dminiat.J!fative code as proVided 

bl Section '227 .. 
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