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i » ROOM OF ORIGIN -

STRUCTURE FIRES
-

- |

1 Type Material Goneratmn
Most Flamae

il

2 Avenus of Flame Travel

IF SMOKE SPREAD BEYOND
" ROOM OF OR|GIN
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Fire officials: Gas tubing can be a hazard

Bay City:.ﬁllrJI Deipartment officials are urging
residents to check the flexible tubing used to,
connect their natural gas stoves and clothes dryers
to the rigid gas pipe because of the potential fire
hazards. .

The department has responded to at least a half-
dozen alarms in the past few months in which the
tuping has either broken or separated at the
_saldered connectors at either end — for no appar-
eﬁ reason, according to officiails. This may be
calsed by deterioration or frequent movement of
the appliance. _ :

The problem can’t be traced to any particular

brand, although Clity Fire Marshal James D. Allen
said defects thus far have occurred in tubihg
manufactured prior to 1968. Residents who know {r
suspect their connectors to be in this group e
urged to have them replaced by a qualified person..

Fire officials also recommend a gas shut-off
valve be installed ahead of the flexible tube. Many
people have no way to shut the gas off when the
tubing breaks,. which officials say is Yery
dangerous. ’ z
" For more information, contact the fire degart-
ment, 892-2701.
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HOT SPOT =
City firefighters
blame gas connectors
for rash of fires

By TIM YOUNKMAN  ~ ' [

Times Writer

Small metal connectors, soldered to gas ranges,
have been blamed for causing at least nine local
house fires in the last few months, including one
Thursday afternoon at 1509 Ryan St., said Assis-
tant Fire Chief Erwin M. Andrzejewski.

Andrzejewski said the fire department is warn-
ing persons with gas ranges to check the connec-
tors or to have them replaced if they were installed
prior to 1968. : *

“There seems to be a failure in the soldered !
connection,” he said. “The solder separates and by ¥

e time the homeowner realizes it, the place is on

He said most of the problems come from those
connectors sold and in operation prior to 1968.

Bay City Fire Marshall James Allen said the
manufacturing standards prior to 1968 were much

Fo il tmee btanm




SAGINAW Fl RE DEPARTMENT

801 FEDERAL SAGINAW, MICHIGAN 48607

EMERGENCY - 776 1370 BUSINESS - 776 1376

March 5, 1982

Mr. Rudy H. Frostman

Consumer Product Safety Commission
477 Michigan - Room M-24

Detroit, MI 48226

Dear Mr. Frostman

This is to inform you that we have had numerous other
incidents where the flexible gas line connection ruptured
which resulted in fire.

We have collected these gas lines which you can pick up the
next time you are in the area.

Also, if yoﬁ have any results in the testing of these con-
nectors, would you send this information to this office.

Sincerely

’ . .-

Donald Couturier, Lieutenant
Fire Prevention Bureau
Saginaw Fire Department

DC/jw

“TIMELY ATTENTION MEANS FIRE PREVENTION" yé/
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D Number:

PRELIMINARY STAFT DETIRMINATION

UNDER SECTION 15 OF THE CONSUMER PRODUCT SAFITY ACT

CA or & Number: 81-2664 Date of Reporc:

e s I

Firm and Address:

Defact and Hazard:

Uncoated (PSA #192), and coated (PSA #193) flexible gas conmectors
failed due to stress corrosion cracking as a result of damaged areas of
the brass having exposure to ammonia containing solutions or vapors
commonly found in household cleaners. Failure of the flexible gas
connectors can result in a fire hazard.

Staff Decision:
Preliminary detsrmination that substancial hazard
exists and remedial acticn should »e undertzken.

Preliminary determination that risk of injury axiscs
and remedial action ofiered by Iirm be zonitored.

X Preliminary deterainatiom not o proceed hecause:

Information does 2ot indicars further
Commission investizatcion to Ye underszzkan
at this tize.

X Information has Seen rafisrrad to: Emerging Hazards

Other:

v6S



RESTRICTED

ID Number:

SUMMARY SHEET

CA or RP Number: 81-2664

T =

Surmary of File:

Two flexible gas connectors manufactured by
Co. were obtained following fires occurring in Edmond, Oklahoma and
Milwaukee, Wisconsin, in December, 1980. Investigations were performed
and incorporated in In-Depths No. 810107HIA2049 and 810120MINS5041.

In-Depth No. 810107HIA2049 addressed the fire occuring in Edmond,
Oklahoma which took place in an apartment complex following the shut off
and re-connection of a gas system as a result of the upgrading of the
gas service line. There were three (3) fires reported in the building.
The fire in which the flexible connector (uncoated) was obtained resulted
when the kitchen range was moved for servicing. The age of the unit in
question was unknown but other connectors in the building evidenced a
1973 production date. There were no injuries but property damage was

-~ estimated at $13,000.00 The unit was sampled (No. F855—4463) and forwarded

to CACA.

In-Depth No. 810120MIN5041 addressed the fire occuring in Milwaukee,
Wisconsin, in a two family duplex dwelling. The fire began when a five
(5) year old gas stove was moved for cleaning and the flexible connector
(coated) ruptured. This condition allowed the leaking gas to become
ignited by the pilot light in the stove. There were no injuries and
property damage was assessed at $20.00. The faulty comnector was sampled
(E 840-7300) and forwarded to CACA.

The failed units were submitted to the PSA Team to determine what
factors contributed to or were directly responsible for the faulty
connectors.

A failure analysis of the uncoated Unit, identified.aS' Sample no.
FB855-4463/PSA 192 and the coated unit identified as E-840-7300/PSA #193
was performed under Contract Mo. CPSC-1-81-1199, further identified as

"the Artech Report 58140.05.

The Artech findings included:

"Failure of the uncoated (PSA #192), and the coated (PSA #193)
flexible gas connectors occurred by the mechanism of stress corrosion
cracking as a result of damaged areas of the brass coming into direct
contact with ammonia containing solutions or vapors that are commonly
found in commercial household cleaners or floor finish strippers. The
coated flexible line failed at a location which had lost its coating."




From the information developed both units, i.e., the coated and
uncoated connectors appear to have been manufactured prior to the ANSI
requirement of 10/8/73 for stress corrosion tests in ammonia vapors on
flexible gas connectors. In addition, one unit was subject to the up-

grading of the service gas line which may have further influenced the
failure.

Based on this information, it is proposed that this file be closed.
However, in view of the Artech Report which concludes that stress corrosion

cracking of brasses on flexible gas connectors is a serious problem in
atmospheres containing ammonia or in contact with liquid containing

ammonia compounds with or withcut a protective coating, it is recommended

that this matter be referred to Emerging Hazards to be addressed on a
generic basis.
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RESTRICTED

CA or R? YNo. ID Number

Hazard Priority Classification Date:

Compliance with Reporting Obligations:
/:/ Further Investigation and Review Recommended.

/:/ No Further Investigation Recommended.

Legal Strategy:

* Approvals:

Compliance Officer % Attorney

PDP
Director CACA B/M,w/ WA fm,‘, -/// T/R
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FLEXIBLE GAS CONNECTORS
CHRONOLOGY OF COMMISSION INVOLVEMENT
PART 1II

(344 pages)

U.S. CONSUMER PRODUCT SAFETY COMMISSION
OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20207

Portions of this package designated as Restricted by the staff have been
removed to expedite your request and to avoid lengthy processing re-
quirements of the Consumer Product Safety Act and the Freedom of
Information Act.

If you wish the deleted portions processed and a full explanation of the
deletions, please submit a written request describing the material to:

Freedom of Information Officer

Office of the Secretary

CONSUMER PRODUCT SAFETY COMMISSION
WASHINGTON, D.C. 20207

Thank you for your interest in the U.S. Consumer Product Safety
Commission.

Enclosure(s)




" U.S. CONSUMER PRODUCT
SAFETY COMMISSION
WASHINGTON, D.C. 20207

’ RESTR-I-CTED— 1
T ‘ Douglas L. Noble, Program Manager for Emerging DATE: J‘J N 1 0 1982

Hazards, OPM

FROM  * Nick Marchica, Program Manager for Produ fety Assessment, Office
of Program Management’;)?{(, 7 e SOl

SUBJECT: gupplemental Package - Flexible Gas Connectors

Attached please find the documents referenced in the chronology
included at Tab A of the discussion paper on flexible gas connectors.

Attachment

7Y




o

TEAM CemmeNTS  BY JooY 2C 1981

TO: The Commission
THROUGH: Sadye E. Dunn, Secretary
THROUGH: Martin Howard Katz, General Counsel
THROUGH: Bert G. Simson, Acting Executive Director
THROUGH: Harry I. Cohen, Acting Director,
Office of Program Management

FROM: James F., Hoebel, Program Manager, Fire and Thermal Burn
Hazards, Office of Program Management

SUBJECT: Semi—Annual Report: Gas Heating Systems

I. Introduction —X(bJJ/;
[ 7
This report is intended to be a mid-year status report on a. new ‘?7 7

project started this fiscal year: Gas Heating Systems. The ultimate gg’\

aim of the project is to reduce the fire and acute CO poisoning casualties C€;P
caused by heating equipment fueled by gas. Heating appliances, such Qjéféﬁ C
as furnages, space heatérs, and water heaters, are included in the LG{JWQ .
scope of the project along with ancillary equipment such as venting gii)L

systems and controls. Cooking and laundry equipment are not included.

The report will review current progress and plans for further activities.

Up until this year, hazards associated with gas-fired heating
equipment have surfaced as candidates for Commission attention from
time to time but, with the exception of the Energy Conservation Devices
project and fairly regular Section 15 activities, no separate project
was established. Surprisingly, the National Commission on Product
Safety, when listing unre;sonable hazards to support the creation of
a CPSC, did not identify fire hazards of any gas heating appliances,
although they did target hot surfaces of floor furnaces and carbon
monoxide poisoning from unvented gas space heaters. CPSC's‘first
Consumer Product Hazard Index ranked "Space Heaters and Heating Stoves"
15th, "Furnaces and Floor Furnaces" 38th, and "Water Heaters'" 39th in
the list of products which might demand Commission attention in 1973,

based upon NEISS, taking into account injury frequency, injury severity,

and age of victim. Consumer complaints were received continually, but ;;2:;




it was not until reliable national fire data were available through the

National Fire Incident Reporting System (NFIRS) that the scope of the

problem was understood.

wood heating fires increased d

of heating equipment. Further, recent mortality data indicated that

gas heating systems accounted for the majority of carbon monoxide

Therefore a project was established in fiscal year 1982 to address

4 A .y b=
fire and

rt
o
m

ated with such products and to develop and recommend appropriate

Commission remedial actions. The effort including the monitoring of

When the project was initiated, a preliminary analysis of hazard
data identified two important problems: gas water heater fires and
vented gas

there more fires from gas than from electric hot water heaters by a

ratio of 9 to 1, but the risk of injury from a given fire was several

:
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or gas than for electric heaters. Vented gas-fired
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CO poisoning than from unvented gas heaters. ‘'As a result, the Team
decided to concentrate initial efforts on these two areas. However,

T M PRI 1 =
4

th am recognized that other problems might become apparent during
the project performance, and we wished to be sufficientlv flexible to

begin to address any of these, depending upon the availability of

resources in the project. Several of these potential candidate activities

70,
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were identified in a July 29, 1981 memo to the Executive Director from
the New Project Identification Program: portable LP fired cabinet
heaters, flexible connectors, combination controls, carbon monoxide

detectors, and fuel gas detectors.

As the project got underway, staff began accumulating in-depth
investigations and usage data to help establish risk relative to
electric devices, checking the feasibility of using'the<@xygen depletion
sensing system on vented space heaters, and establishing contact with
the appropriate voluntary standards community, including ANSI, AGAL,

and GAMA.

II. Vented Gas-Fired Space Heaters

Vented gas-fired space heaters present a major acute carbon
monoxide poisoning problem, as was noted above. Current knowledge
on this hazard is summarized in Epidemiology's report at Tab A. A
total of 250 carbon monoxide poisoning deaths are estimated for each
year associated with fuels in the home. About 85 percent of these
deaths are associated wigh gas-fired eqiupment. The largest siﬁgle
contributor to these deaths is vented gas-fired space heaters: an

estimated 140 deaths, fully 40 percent of the total.

Market data is summarized by Economics at Tab B.  Before 1977,
unvented heater production (as measured by shipments) was greater than
vented heater production. In 1978, manufacturers temporarily ceased
production of unvented gas heaters when CPSC proposed a ban, so the
&early shipments were off significantly. Since 1979, vented gas
heaters have represented about 60 to 70 percent of production as measured

by shipments.




Tﬂe estimated number of space heaters in use can be utilized to
estimate the relative risk presented by various types of heaters.
The number in use has been estimated by the CPSC Product Life Model:
4.2 million vented gas heaters, 7.3 miilion unvénted gas heaters, and
33.4 million portable electric heaters. The calculated number of
acute carbon monoxide poisoning deaths per 10,000 heaters in use, using

these estimates and the data in Tab A, are as follows:

CO Deaths per 10,000 products in use

Gas-Fired, total G.15
Vented 0.31
Unvented 0.05

Electric 0

These calculations appear to reemphasize the severity of the vented

heater problem.

‘Tab C contains a report from Engineering. Hazard and engineering
analysis has indicated that the vented heater problem involves improper
installation, unconnected vents, or obstructed vents. These conditions
lead to the generation and inadequate dissipation of carbon monoxide,
uitimately tora very toxic enviromment. The similar hazard with unvented
heaters is being addressed by the recent CPSC mandatory regulation
requiring use of an oxygen depletion sensor (ODS). The.feasibility
of applying the ODS principle to vented heaters was suggested to

industry representatives.

There is an active American National Standards Institute sub-

committee investigating this problem. They have reviewed the ODS



approach and other alternatives, and have concluded that, at this
time, another approach--the "thermal spill switch'--is preferable.

This is the approach recommended by a previous CPSC contractor
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in 1980 for gravity-vented, gas-fired central heating systems. _Ah
American Gas Association Laboratories representative believes that
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adapted for use in this country. He claims that the technology is

already established a the switch will shut off
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switch would be economical and equally applicable to natural gas

fueled or LP fueled appliances. Thermal spill switches were success-
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Tully demonstrated to CPSC personnel in February, 1982.

The ANSI Z-21 subcommittee is e&pediting consideration of a

requirement for the "thermal spill switch". If CPSC concurs with the

opinion that this device will directly address the identified hazard,

- X .
then the ANST activity promises to be an effe nt solution

Hot water heaters are the largest single contributor to the
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substantial fire losses caused by gas heatqty. Injuries per fire are

h for gas sys ut especially high for water heaters,

as shown in Tab A. A preliminary look at in-depth
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A special questionnaire and guidelines for investigating hot
water heater fires has been developed and used to accumulate 21 cases
since October 1981. Better information is necessary to guide our

investigations and indicate-appropriate remedial recommendations.

The production of water heaters is dominated by gas and electric
types; there are also a few oil-fired units produced (see Tab B). The
number of water heaters in use are estimated at 29.8 milllion gas-fired
units, 0.3 million oil-fired units, and 20.6 million electric units.
Using these estimates, the following calculations show the number of

fires, injuries, and deaths per 100,000 water heaters in use in 1980.

Fires Injuries Deaths
Gas-Fired 3.77 ) 0.48 0.02
0il-Fired 33.91 3.01 -
Electrice 0.52 0.02 -

The Fire and Thermal Burn Hazards Team has discussed the possibility
of labeling of water heaters to warn consumers of the hazards of
ignition of nearly flammable vapors and improper ignition of pilot

lights.

IV. Future Activities

Continged emphasis will be placed on working with the ANSI z-21
comnittee to expediate a solution to the vented space heater CO
poisoning problem. Engineering is considering a request for Commission
approval of "participating" in_this activity, according to the CPSC
voluntary standard policy. Hazard analysis will continue to determine

the age and size of heaters involved in accidents and the relative
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frequency of natural gas and LP fired units. Installation data and
any regional variations will be sought. 4n independent and objective
technical evaluation will be made of the potential success of the

"thermal spill switch" in réducing CO poisonings.

More information is needed to support the water heater work, and
more in-depth cases will be accumulated. Analysis of available data
will be performed. Contact will be established with the industry, and

the possibilities of labeiing will be explored.
We plan to begin to accumulate some information that would be

useful in performing a hazard evaluation of combination controls,

There is a need to determine whether a general problem exists.
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Safety problems associated with gas heating systems can be categor-
ized into two major hazard areas: - :

k.

s

- Fire (with or without an explosion)
- Carbon monoxide poisoning (without a fire)

Fire

Estimated 1980 fire losses from gas heating equipment are shown
below:

Kind of Equipment Fires Deaths Inquiggi/
Water Heaters 11,200 70 1,430
Central Furnaces 6,900 - 40 540
Fixed Room Heaters 6,600 30 480
Other, Unknown 2,400 10 140

While these losses are down somewhat from 1979 and lower than losses
from wood and coal heaters, they are still substantial. Until the recent
sharp increase in fires from wood and coal heaters, gas heaters were
responsible for more fire deaths and injuries than any other kind of
heating appliance. Further, injuries per fire are higher with gas fired
heaters than with heaters using any other fuel, as can be seen from the
table shown on the next page.

Since hot water heaters are the largest single contributor to gas
heater losses and the number of injuries per fire is especially high,
they have been selected for particular study. A preliminary look at
in-depth investigations collected in the past suggests that fires often
occur explosively while a victim is nearby, either trying to light the
pilot on the heater or working with flammable liquids whose vapors are
ignited by the heater.

In order to learn more about how and why these fires occur, Epidemi-
ology has developed a special questionnaire and guidelines for investi-
gating hot water heater fires. Since October 1982, when the guidelines
were set in place, 2] cases have been completed. Assignment of cases is
still in progress. Analysis of collected cases will begin in early summer.

a/ Civilian injuries are thought to be under-reported in fire department
incident data. Thus, injury estimates shown should be considered as

minimums. 3;?::5



Table 1.

National Projection* of Residential Heating Equipment Fire Losses, 1980

Fires Deaths Injuries Casualties per
100 Fires
Total Residential 757,500 5,500 53,000 7
Total, Heating Equipment 210,400 850 8,720 4.5
Solid Fuel Heater 112,000 350 2,800 2.8
Fixed Heater - 22,200 120 720 3.8
Chimney 47,000 60 680 1.6
Connector 8,700 30 430 5.3
Fireplace 28,300 90 810 3.2
Central Furnace 2,000 30 100 6.5
Portable Heater 1,200 10 10 1.7
Other, Unknown 2,400 10 50 2.5
Gas Fired Heater 27,000 150 2,590 10.1
Fixed Room Heater 6,600 30 480 7.7
Water Heater 11,200 70 1,430 13.4.
Central Furnace 6,900 40 540 8.4
Other, Unknown 2,400 10 140 6.2
Electric Heater 15,400 - 70 1,030 7.1
Fixed Room Heater 4,600 20 420 9.6
Water Heater 1,100 - 40 3.6
Central Furnace 5,200 - 90 1.7
Portable Heater 3,000 50 470 17.3
Other, Unknown 1,400 - 20 1.4
Liquid-Fueled Heater 9,400 120 550 7.1
Fixed Room Heater 1,700 70 70 8.2
Portable Heater 600 20 80 16.7
Water Heater 900 - 80 8.9
Central Furnace 4,800 30 260 6.0
Chimney Flue Connector 1,000 -— 30 3.0
Other, Unknown 400 - 30 7.5
All Other, Unknown 46,600 160 1,760 4.1

Source: U.S. Consume; Product Safety Commission/EPHA
(Note: Because of rounding, detail may not always add to the total.)
*Projections were derived by ratio-adjusting National Fire Incident data from the U.S.

Fire Administration (23 states reporting) to aggregate fire loss estimates derived
by the National Fire Protection Association.
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Carbon Monoxide Poisoning

About 350 persons die every year from carbon monoxide poisoning
associated with the controlled burning of fuels in the home. This
number is derived from national mortality data published by the National
Center for Health Statistics (NCHS), which identifies the number of carbon
monoxide poisoning deaths from the combustion of domestic fuels (i.e., gas,
wood, oil, kerosene, coke, etc.), but does not identify the kind of appli-
ance involved. The estimate is conservative in that it does not include
fatalities for which cause of death is listed as "unknown carbon monoxide
poisoning'; that is, it is unknown whether they occurred from the use of
domestic fuels, from motor vehicle exhaust fumes, or from some other
non-domestic exposure to carbon monoxide.

The Commission's files include copies of death certificates that
specify what kind of appliance caused the carbon monoxide poisoning.
By ratio-adjusting the Commission data to NCHS aggregate estimates, we
are able to estimate the number of deaths associated with various appli-
ances.

As the table shown on the next page indicates, we estimate that about
85 percent of carbon monoxide deaths involve gas fueled appliances. Wood
or coal-burning appliances account for about 10 percent and o0il or kero-
sene appliances for the remaining 5 percent of the cases.

Among gas-fueled appliances, vented gas space heaters are the largest
single contributor, accounting for almost 40 percent of all CO deaths, or
about 130 a year. Accidents involving these appliances have, therefore,
been selected for further study.

Preliminary investigation indicates that the primary problem lies
with how the heater is vented rather than with the operation of the
appliance itself. In many instances the vent has either been installed
improperly or has become clogged or obstructed in some way; often no vent
at all has been installed. Continued analysis will be directed toward
identifying the average age and size of these heaters, whether they were
fueled by LP or natural gas, who installed the vent system, regional
variations in risk, and exactly how the accident occurred.
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Table 2.

Estimates of Residential Carbon Monoxideéf Deaths (Except Motor Vehicle CO)

Estimatg?

Number — Percent
Total 340 1007
Gas Appliances 290 85%
Space Heater 170 50%
Vented (130) (38%)
Unvented (40) (127%)
Camper Heater 20 6%
Furnace 50 15%
Floor, Wall Furnace 10 3%
Range, Oven 30 9%
Other 10 3Z
Wood Appliances 30 9%
Charcoal Grill 20 6%
Wood, Coal Stove - 10 3%
Fireplage (3) (1%)
0il, Rerosene Appliances 20 6%
0il Heater, Furnace 20 6%
Kerosene Heater (2) %

a/ Includes carbon monoxide deaths from the controlled burning of
residential fuels. Does not include carbon monoxide poisoning
from uncontrolled house fires.

b/ Estimates were derived by ratio-adjusting data extracted from

CPSC Death Certificate files (1979) to mortality data published
by the National Center for Health Statistics (1978).

Source: U.S. Consumer Product Safety Commission
Division of Hazard Analysis
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