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February 25, 1988
File: Tdc-692

Mr. Alan I. Roberts, Director

Office of Hazardous Materials Regulation
Research & Special Projects Administration
U.S. Department of Transportation

400 seventh Street SW

Washington, DC 20590

Subject: Volumetric Filling of Propane Cylinders

Dear Mr. Roberts:

The National LP-Gas Association (NLPGA) recommends that the DOT
Hazardous Materials Regulations be amended to permit volumetric filling of
all liquefied petroleum gas (LP-gas) cylinders. At present, these
Regulations permit volumetric filling only for LP-gas cylinders 200 pounds
water capacity and larger.

NLPGA is the national trade association of the LP-gas industry with a
membership over 4,100, including 47 affiliated state and regional associa-
tions representing all 50 states. Considerably more than half our members
market LP-gas at retail through bulk plants; some of these sales are into
cylinders brought in by the customer for re-filling or exchange for a "full"
LP-gas cylinder. Many of these members also distribute LP-gas through
campgrounds, hardware stores and rural outlets, which likewise refill
cylinders. Thus, NLPGA and its members have a very direct interest in
efficient refilling and safe use of cylinders.

At present, there is a significant conflict between the DOT Hazardous
Materials Regulations (specifically 173.304(c) and (d) (4)) and NFPA 58
(paragraph 4-5.3). NFPA 58 - "Storage and Handling of Liquefied Petroleum
Gases" is published by the National Fire Protection Association; as an
American National Standard, it is used as the basis of regulation by
virtually every state. While NFPA 58 rightly requires containers shipped
under DOT jurisdiction to be charged in accordance with DOT Regulations, it
also permits volumetric £illing of small portable containers not subject to
DOT jurisdiction, These small portable containers are DOT specification
cylinders used for industrial truck {such as fork lifts) engine fuel,

vacation camper fuel, backyard barbeque grill fuel, and other similar
applications.

In addition to this conflict between the DOT Regulations and the state
LP-gas safety regulations, there is another growing conflict caused by the
states adopting the DOT Hazardous Materials Regulations for the requlation of
purely intrastate commerce. Thus, the LP-gas industry is faced not only with
a conflict between state safety regulations and Federal transportation

regulations but also a conflict between state safety regulations and state
transportation regulations.
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We believe that there is a simple and expedient way to resolve these
conflicts, and to that goal and purpose present this petition for rule
making. There has been a long history of petitions both from NLPGA and from
others to DOT, and earlier to the Interstate Commerce Commission, seeking
resolution of this conflict. At various times, additional information has
been requested or the petition has been denied or rejected. NLPGA firmly
believes that a significant and substantial history of in-service experience
under state regulations has been developed despite this conflict. This
record amply demonstrates that volumetric filling of cylinders provides a
level of safety at least equal to that obtainable by filling cylinders by
weight. Since the discussion of technical issues, the presentation of this
service experience and the recommended revision to the Requlations are
rather lengthy, this information is enclosed as Appendix A to this letter.

NLPGA has submitted a separate petition for rule making regarding
filling densities for LP-gas cylinders. It is our intent that the change
recommended there with respect to the 42 percent filling density would apply
to the affected portion of this petition.

NLPGA shares DOT's goal of safe transportation of LP-gas. We believe
that approval of this recommendation is entirely in the direction of greater
safety and a step which should prevent misunderstanding and confusion in the
enforcement of DOT Regulations and state LP-gas safety regulations.

We would be glad to discuss this petition for rule making and the
supporting information further at your convenience.

Sincerely,

Y7/

W. H. Butterbaugh, CAE
Assistant Vice President
Technical Services

WHB/cl

Enclosures



~ APPENDIX A
RATIONALE FOR THE VOLUMETRIC FILLING OF LP-GAS CYLINDERS

Transportation and distribution of LP-gas in cylinders is the largest
single use of DOT cylinders in this country. Information on the annual
production of DOT cylinders for use by the LP-gas industry is presented in
the enclosed copy of NLPGA LP-Gas Market Facts 1986.

NLPGA has always striven to develop and support recommended revisions to
NFPA 58 "Storage and Handling of Liquefied Petroleum Gases" to make it as
consistent with the DOT Hazardous Materials Regulations as possible. NFPA 58
is published by the National Fire Protection Association, Quincy,
Massachusetts, and in its capacity as an American National Standard, is used
as the basis of regulation by virtually every state.

Likewise, we believe that wherever possible, Federal and state
regulations should at least be consistent, if not identical. There is,
however, a point of difference between NFPA 58 and the DOT requirements for
filling LP-gas cylinders, which in some cases causes hardship on the LP-gas
industry and its customers, due to misunderstandings or misinterpretations on
the part of state or local enforcement agencies. This difference lies in the
requirements for filling portable containers of less than 200 pounds water
capacity. Paragraphs 173.304(c) and (d) (4) of these Regulations stipulate
that only containers of more than 200 pounds water capacity may be filled
volumetrically (i.e., filling by fixed length dip tube gauge); smaller
containers must be filled by weight. NFPA 58 requires containers shipped
under DOT jurisdiction to be filled in accordance with DOT requirements but
permits volumetric filling on small portable containers not subject to DOT
jurisdiction (see paragraphs 4-5.3.2 in the enclosed copy of the 1986 edition
of NFPA 58). These small portable containers include industrial and fork
lift truck engine fuel cylinders, recreational vehicle and backyard barbeque
grill fuel containers, and other similar applications.

It is noteworthy that subparagraph 1910.110(b) (12) (iii) of the OSHA
Regulations carries substantially the same wording as NFPA 58.

This conflict has been in existence since the publication of the 1957
edition of NFPA 58. The first effort to correct the situation occurred on
February 1, 1960 when the Los Angeles Fire Department wrote to the AAR Bureau
of Explosives (with a copy to Mr. Ernest Cox, ICC Bureau of Motor Carrier
Safety) requesting that they consider an amendment to the regulations which
would recognize what was in fact a common and, they felt, safe practice.
Since that time there have been at least three petitions from the National
LP-Gas Association with respect to this problem.

In the intervening years, the acceptance and use of consumer handled
small cylinders has vastly increased. These applications include cargo
heating, recreational vehicle non-engine fuel, fuel for gas grills and many
thousands of industrial trucks. The container filler may be a bulk plant
operator, a service station or campground attendant or some other seller of
LP-gas. In many cases, there is no way he/she can determine whether a given
container is destined for use in intrastate commerce or, in accordance with
some of today's definitions, in an activity that affects interstate commerce.
Therein lies the problem —- the container filler is doing what they, and we
believe, is a safe job, but at the same time, he/she may inadvertantly
violate a Federal regulation that appears to be unnecessarily restrictive.
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NLPGA believes volumetric filling to be equally as safe as filling by
weight, regardless of the size of the LP-gas container. This entire matter
of conflict between NFPA 58 (and the state LP-gas safety regulations) and the
DOT Regulations has assumed an entirely new dimension since it is now causing
a direct conflict between state LP-gas safety regulations and state
transportation requlations. Many states have adopted the DOT Hazardous
Materials Regulations as state regulations and are beginning more and more
vigorous enforcement of these requirements.

This difference on the matter of volumetric filling has caused confusion
in industry thinking and the local regulatory view as well. Some individuals
have tended to support the interpretation which agrees with their own view on
the matter based upon their operating practice. The gathering of data to
substantiate the safety of volumetric filling has not been simple since from
both a practical and regulatory standpoint, volumetric filling of small
cylinders is limited to a relatively narrow even though important field.

Filling small cylinders volumetrically has been limited mainly to
industrial plants (in the filling of industrial truck engine fuel cylinders
used within industrial plants and commercial facilities) and to the filling
of 20-pound cylinders for vacation trailers and backyard grills. Vvolumetric
filling of small cylinders seldom is done in bulk filling plants, not
because it isn't safe, but rather for two other very important reasons:

(1) - State weights and measures laws and regulations generally require
accuracy within one percent or less for sale of gas by the cylinder or
"package™. Since cylinders typically have their water capacity in
pounds stamped on them, this pretty much dictates filling by weight.
Charging could be safely done volumetrically but the cylinder would be
underfilled by weight at any temperature above 40 F. This would require
topping out by weight -~ an impractical approach. The weight differences
resulting from volumetric charging (rather than weight charging) at some
of the normally encountered liquid temperatures are as follows:

Pounds Underfill

Temperature % Error 33.5 1b. LP-Gas Cylinder
50 1.5% 0.5 1b.
60 3.0% 1.0 1b
70 4.6% 1.5 lb.
80 6.3% 2.1 1b

(2) Bulk plants generally use automatic cylinder £illing equipment for
efficient £illing of cylinders on a production-style basis. Such
equipment operates by the weight method, making any other method
impractical to use.

For most cylinder filling outside bulk plants, such as for industrial
truck containers, safety and convenience in filling are of far greater
importance than exactitude in weight, making volumetric filling attractive
since scales and their related protection and maintenance are not necessary.
In the case of vacation trailer and backyard grill cylinders, while it might
be desireable to fill by weight (in order to put charge as much fuel into the
cylinder as possible under the DOT Regulations), the convenience of getting
service locally and quickly is of more importance to the customer, thus
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increasing the desirability of volumetric filling. It is important to note
that the interests of the consumer here in receiving accurate measurement of
the fuel purchased is served by the requirements in these same weights and
measures regqulations for accuracy of volumetric measurement by liquid meter.
Neither fair measurement to the consumer nor safety are compromised by
volumetric filling of LP-gas cylinders.

Thus, the principle fields in which volumetric filling is widely used
have been (1) the industrial plant £illing its own cylinders and (2) the
individual, small LP~gas operator filling vacation trailer cylinders at
campgrounds and retail establishments filling cylinders for backyard grills
and other such small volume applications. It is effectively impossible to
obtain statistics on these two kinds of operations.

However, there have been thousands upon thousands, numbering in the many
millions, of instances where these small cylinders have been filled
volumetrically and used over the years. If there were indeed a safety
problem resulting from f£illing these cylinders volumetrically, there would
have been a significant number of incidents which could be traced undeniably
to the method of filling the cylinder. While from time to time there have
been occasional incidents in all these applications, there have not been any
in which the method of filling the cylinder was determined to be the critical
element resulting in the incident. Just because a cylinder is filled by
weight is no guarantee that the cylinder will not be overfilled. With either
method of filling cylinders, the only real protection against over-filling
and the consequent unsafe conditions that may result is thorough and adequate
training of the personnel performing the filling operation. In recognition
of this basic (though often overlooked) fact, NLPGA has produced several
training aids, listed in the enclosed copy of our publications list,
"Bookshelf", for use in training personnel in the proper and recommended
procedures for filling cylinders.

In response to earlier concerns for statistical information, the
following information has been based on a survey conducted among our member
companies and presented in a November 3, 1971 petition for rule making
presented to DOT on this same subject. From our continual review of
incidents involving LP-gas, we have no reason to believe that this

information would be changed in substance were the survey to be conducted
today.

Summary of 12 months filling experience 1965-66

Number of cylinders 20, 33.5 & 43.5 1lb.

LP-gas capacity filled volumetrically 50,171
Number of cylinder £illings during 12-month period 1,051,500
Cylinders overfilled number 79

$ of total * 0.008
Cylinders where relief valve opened number 53
% of total * 0.005

Accidents caused by overfilling

*Less than one per 10,000 cylinder fillings.

None Known



Much of the discussions in the earlier petitions have centered on the
respective accuracy of the two filling systems. There is no question as to
the benefits of a weight type system, if we are dealing with a commodity and
container where all factors are absolute. But with LP-gas cylinders, that is
not necessarily the case. There is a permitted downward variation in
container tare weights of 5%, as stated in 173.34(e) {2), in addition to
permitted scale tolerances. National Bureau of Standards Handbook 44 permits
a 1/2 percent plus tolerance on scales of the type that are used to fill
cylinders. These tolerances could in effect change the filling density from
0.42 to 0.4387. Even with these possible variations, the net effect on
weight filling has been good and no particular problems have resulted.

As to volumetric filling of small containers: The concern, as we
understand the matter, is the possibility of overfilling such a device on
account of high speed filling systems. There is this possibility, just as
there is the possibility when filling by weight because of a defective
automatic £ill valve or because the operator of a manual scale becomes
inattentive. It seems to us that this is principally a matter of trading
problems, With volumetric filling, we do away with the possible problems
with tare weights and scale tolerances.

As a practical matter, the cylinders of concern have water capacities
greater than 25 pounds. Cylinders smaller than this size are either handled
on an individual or specialized basis and need not be considered in the
proposed amendments. There is also a valve orifice provision in NFPA
Standard No. 58, wherein excess flow valves are not required on cylinders for
vapor service if the controlling orifice in the valve is less than 0.3125"
Dia. That provision, although not so intended, serves to substantially
restrict container filling rates.

The fact that no serious accidents resulting from this type of filling

have been reported, in an unstatistical way, is an indication that volumetric
filling has proven to be safe.

NLPGA believes that there is no doubt of the safety of properly
performed volumetric filling. Regulations cannot be based upon improper
charging procedures, regardless of the method used - to advocate anything
less is simply unconscionable. Also, there is no doubt that from both
weights and measures and sales standpoints, filling by weight can be more
accurate with respect to charging the cylinder with the absolute maximum
permitted by safety considerations - in that respect, volumetric filling in
most seasons of the year will result in slightly less product being placed in
the cylinder than would be permitted had the cylinder been filled by weight.
This, however, is not a question which we believe should be rightly of
concern to DOT - its concern should be solely for safety, leaving weights and

measures issues to be settled in appropriate arenas as a subsidiary issue to
safety.

NLPGA recommends favorable consideration of the following proposed
revision to 173.304(d)(4). It will be noted, recognizing the possibility of
greater temperature rise in the smaller containers (due to the increasingly
high ratio of surface area to volume as the cylinder size decreases), that a
lower (ultra-conservative) filling density is specified for volumetric filled
cylinders of 25 lb. water capacity (10 lb. LP-gas) and less. The two filling

densities contemplated for the two size ranges of cylinders, specified above,
are illustrated as follows:



Cylinder Cap._ity Filling Percent Liyaid Full at

1b. water lb. LP-gas Density 60 F 119 F 130 F 140 F
25 to 1000 10.5 to 420 42 83.0 92.0 95.1 97.5
less than 25 1less than 10 40 79.0 87.5 90.5 92.8

Further, it may be questioned whether a cylinder filled with LP-gas
having a temperature of 20 F may become ligquid full at 130 F. A cylinder
filled to 42 percent filling density by weight at 60 F is 0.42 x .5008 or
82.6 percent full. However, to f£fill by fixed length dip tube gauge, it is
necessary to place in the container liquid LP-gas which at 40 F would fill it
correctly by weight, or 82.6 percent divided by the temperature correction
factor for 40 F, 1.032 which is 80.2 percent. The following tabulation will
illustrate the effect of liquid expansion of LP-gas. The opportunity of a
cylinder with its product attaining 130 F after being filled at 0 F are
extremely remote except in the case of fire exposure and these cylinders
would be protected by safety relief devices.

Liquid Percent Liquid Full When Filled
Temperature at Temperature Indicated Below
F 0 F 20F 40F 60F
40 84.5 82.5 80.2 77.7
60 87.3 85.2 82.6 80.2
80 90.4 88.2 85.5 83.0
100 93.9 91.7 89.0 86.1
120 97.9 95.5 92.8 89.9
130 100.2 97.7 95.0 92.1
140 102.8 100.0 97.3 94.3

Also, we recommend that the fixed length dip tube gauge be checked as a
part of the periodic requalificiation of a cylinder.

It is proposed that Section 173.304(d) (4) be revised to read as follows:

"(4) Verification of content. Containers for use with a liquefied
petroleum gas with a specific gravity at 60 F or greater of 0.497 may
have their contents determined for filling by using a fixed length dip
tube gauging device. The length of the dip tube shall be such that when
a liquefied petroleum gas with a specific volume of 0.03051 cu. ft./lb.
at a temperature of 40 F is charged into the container, it just reaches
the bottom of the tube. The weight of this liquid shall not exceed the

appropriate percentage water capacity of the container as shown below.
This water capacity must be stamped thereon.

Over 25 pounds water capacity 42 percent
Less than 25 pounds water capacity 40 percent

The length of the dip tube, expressed in inches carried out to one
decimal place, i.e., where the computed length falls between even tenths
of inches to the next greater length, and prefixed with the letters "DT"
shall be stamped on the container and on the exterior of removable type
dip tube; for the purpose of this requirement, the marked length shall
be expressed as the distance measured along the axis of a straight tube
from the top of the boss through which the tube is inserted to the
proper level of the liquid in the container. The length of each dip
tube shall be checked when installed by weighing each container after
filling except when installed in groups of substantially identical
containers in which case one of each 25 containers shall be weighed.

The quantity of liquefied gas in each container must be checked by means
of the dip tube after disconnecting from the charging line. The outlet
from the dip tube shall be not larger than a No. 54 drill size orifice.



A container representative of each day's filling at each charging plant
shall have its contents checked by weighing after disconnecting from the
charging line."



