Source: Selpac & M.B. Sturgis

Figure 5-19 CYLINDER VALVE AND QUICK CONNECT COUPLING WITH INTEGRAL
THERMAL SHUT-OFF
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There has been actcivity t3 increase allowable prassures
at the burner for salf-concained (i.e., L2-Gas firad)
grills. The accident record indicates tiat a liamiced aumber
of incidencs ocgur from leaks on the low prassure side of
the system, such as manual burner coatrol leakage. Siacse
for any orifice equivaleat of a particular leak che quancicy
of gas flowiag incresses with pressure, this is a move in aa
ussafe direction. It would have to Se demoastraced vhat
action was being takea to insure increased leakage ratss
would aot occur.
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Appendix "A"

Selected Background Information on Accident/Injury
Data and Sources
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The materials contained in this appendix iaclude
sksletal compilactioans of daca obdtained from national
computerized data bases maintaized by CPSC, the Yational
Bura Information Exchange (YBIE) and the Yational Fire
Procgcéiod'Aasuciacibn (NFPA). The data compilatioas come

rom more inclusive data base reviews as follovs:

1. CPSC data 1including iaformatica taken from
in-depch-investigation reports of accidents from 1974
through September, 1985. The data compilations iacluded
leak scource, igaition source and ignitien or intensicty
factors associated with LP accidents involviag major
appliance or equipment types. The appliances and equipment
types suamarized include portable grills, water heaters,
furnaces, regulators, coannectors/fittiags and ranks.

2. NFPA data including information takean from FIDO systea
fire apalysis department reports specific to LP-Gas use of
incidents from 1971 through February, 1985. The data
compilacions included numbers of iacidents and aumbers of
civilian and firefighter deaths and iajuries by location
type. Location type iancluded mobile homes, apartments,
two=family dwvelliags, one-family dwvellings and recreational
vehicles (RV's)

3. YBIE data consiscting of informacion taken from a
sampling of severe burn iacidents in the T.S. The ¥BIZ daca
base presantly includes approxzimactaly 25% of all severe bura
admissions covering 625 burz beds from a total of 1740 in
the nation. Thers are currently 178 hospitals ia che T.S.
wvich burn treatmeat centers aad 145 hospitals wich

. significant buran treatmeat capability. The data summaries
included daca from 1967 tharough 1984, Numerical
compilations included: nagumber of cases and percent of cotal
for propane buras and catural gas buras. Further breakdowns
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by age, sex, severity of burn and survival outcome were -
< included as well as summaries by accident location, objects
involved, activity when burned, and victim participation

i (own action,. bystander).
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Tabie A-1
GAS IGNITION ACCIDENTS RESULTING IN SEVERE BURN INJURIES

HOMES (OTHER THAN MOBILE HOMES), 1967-1934

L %
—
- BY.LOCATION
t . TOTAL WHERE LOCATION KNOWN 438 100
. KITCHEN 191 43.9
. YARD 18 R
§ BASEMENT 116 287
. GARAGE 6 1.4
LIVING ROOM 37 8.5
(“ ) BEDROOM 31 7.1
! BATH 12 23
ALL OTHER LOCATIONS 24 55
[ EY PRODUCT INVOLVED
(e TOTAL WHERE KNOWN 431 538 100
_ CYLINDER OR TANK % - 0-
| COOKING APPLIANCE (INDOOR) ‘ 84 212 39.6
i FURNACE ) 121 28
SPACE HEATER 38 40 75
,r.- ] WATER HEATER 38 as 3.4
t : PIPING, TUBING, HOSE, FITTING, ETC. 15 35 8.5
= OUTDOOR GRILL OR BARBEQUE
(EXCLUSIVE OF FUEL SUPPLY) 9 8 1.1
D ALL OTHER 112 77 14.4
= BY ACTIVITY WHEN BURNED
- TOTAL WHERE KNOWN 293 100 . 511 100
[ : IGNITION ATTEMPT 107 385 200 52.7
- : INSTALLATION, INSPECTION OR
~ MAINTENANCE 57 19.5 49 2.6
I FILLING TANKS 9 2.1 -0- -0
2 ALL OTHER DIRECT ACTIVITIES .3 85 47 9.2
BYSTANDER 99 338 115 225
t
L
- Sourca: NBIE
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Table A-2
GAS IGNITION ACCIDENTS RESULTING IN SEVERE BURN INJURIES -

DATA NORMALIZED FOR USER_POPULATION DIFFERENCES

ESTIMATED CUSTOMER BASE -
NATURALGAS  ~445 x 105 RESIDENTIAL ~ Derived from Cansus Buresu and AGA Figures
LP-GAS . ~82x 105 RESIDENTIAL  — Daerived from Cansus Figures

OVERALL RATIO 7.2:1 NATURAL/LP

RATIO OF NATURAL GAS TO LP GAS CUSTOMERS BY END USE
WATER HEATING  10.1:1 = Derived from Census Figures
HOME HEATING 9.4:1 « Derived from Census Figures
COOKING 5.8:1 « Derived from Census Figures

ACTUAL NATURAL “EXPECTED | ACTUAL LP-GAS
GAS REPORTED LP-GAS” REPORTED RATIO

REPORTED SEVERE BURN

FIGURES OCCURING AT
HOME (NBIE Touis, 1967

thru 1984) _ 742 103 575 5.6:1
WATER HEATING 48 44+ 37 9.2:1
COOKING ' 218 37+ 145 3.9:1
HOME HEATING .

{Furnaces} 123 13 56 4.3:1

“EXPECTED™ TOTAL ARRIVED AT BY DIVIDING NATURAL GAS TOTAL BY RELATIVE POPULATION
RATIQO. NORMALIZED TOTALS SHOW LP FIGURES MULTIPLIED BY POPULATION RATIO.

NORMALIZED INJURY DATA

SEVERE BURN INJURIES
OCCURRING AT HOME 742 4140
WATER HEATING : 46 392
COOKING 218 841
HOME HEATING (Furnaces) 123 528
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Table A-3

PORTABLE OUTDOOR COOKING EQUIPMENT

NO. OF INCIDENCES - 61

SOURCE OF GAS

FAILED HOSE OR HOSE CONNECTOR

REGULATOR/VENT RELIEF/CYLINDER
VALVE/SAFETY RELIEF

OTHER

NO.

24

10

% OF TOTAL

IGNITION OR INTENSITY FACTOR

FUEL SUPPLY RELATED:

EXCESSIVE PRESSURE (OVERFILL/
REGULATOR FAILURE/IMPROPER
PURGE/OVERHEATING)

HIGH RATE OF FUEL RELEASE/
CONTINUING FLOW (MELTING & BURN
THROUGH/CYLINDER FAILURE/OTHER)

OTHER OR UNKNOWN
LOCATION RELATED:

“PATIO DECK
GARAGE/BREEZEWAY/CARPORT/
COVERED PATIO/SCREENED-IN PORCH
OTHER OR UNKNOWN

=g

8«

EXCESSIVE PRESSURE/FILL RELATIONSHIP

TOTAL INCIDENTS

INITIAL FILL OF CYLINDER®

FIRST USE AFTER FILL AND/OR OVERFILL
INOICATED

QTHER OR UNKNOQWN FiLL STATUS

[N -} mg

*NEW CYLINDER OR FIRST FILL FROM TOTALLY EMPTY STATUS

211
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NATIONAL BURN INFORMATION EXCHANGE
!. Feller, M.D. =~ Director

r
}
- {. SNALYSIS OF PATIENTS WITH GAS BURN
; INJURIES BY TYPE QF GAS BY YEAR
l - . : .
- Year All MBIE Pts. Propane Burn Pts. ) h}atural Gas Burn Pts.
T 4 pts. # pts % pts. % pts % pts.
8 1967 20290 264 1.2% 43 e.1%

1968 1917 al 1.1% 29 1.5%
— 1969 20438 21 1.0% 10 Q.5%

1970 2238 27 1.2% 16 C.7%
- 1971 8628 86 2.1% b 1= 2.0%
- 1972 2682 . 50 1.9% 37 1.6%
i 1973 28848 . 7% 2.7% &0 2.1%
L 1974 3767 76 2.0% =2 .ok

19738 “857 83 1.8% 83 1.8%4
- 19746 sa222 &7 1.3% 103 2.0%4
3 1977 %603 &2 1.3% &0 1.3%

1978 L& 32 &7 1.8% =] 1.2%
— 1979 6507 73 Y 53 1.2%
5 1980 Slbl 127 2.8% B& 1.6%
et 1981 8193 118 2.2% 88 1.7%4

19€2 S176 101 2.0% - 77 1.8%
- 1983 47%2 1146 2.4% &9 1.9%
- 1984 4687 89 1.9%4 77 1.6%
- Total 68583 1252 1.8% 104s 1.5%
- February, 1986
I .
- Seyear Summary (\aro- H""") .
- - Coze s X =5 X=7
. n=§.x=+9§4 n=s , X =10 n SJX ?

s ¢ = 45 < 7 . -
— a = 251 c
L 227, & teval 16 7e o +utal-
4%
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MAT IONAL BURN INFORMATION EXCHANGE
1. Feller, M.D, - Director

2. AMALYS(S OF PATIENTS.WITH GAS BURNS

COUMT OF CASES. AGE. SEX.

AMD iSEVERITY OF BURM [MFORMATIOM

gy TYPE OF EUEN AGEMT

All MBIE Burn Pgtients.

¥ Cases

- ’ ¥ Males

Average
Average

Average
Average
Average

Patients with

t Cases
¥ Males

Average
Average

Average
Average
Average

Patients with Natural Gas Burns

% Cases
¥ Males

Average
Average

Average
Average
Average

a 58383 !

= L9263

% Total Area Burn = 19%
% Full Thickness Burn = 8%
age = 27.4
% Survival = Q04
Days Hospitalized = 26
Propane/Butane Burns

= 1252

= 1Q28

% Total Area Burn = 29%
% Full Thickness Burn = 9%
age = 35.7
% Survival = 87%
Days Hospitalized = 24

= 1046

= 780

% Total Area Burn = 324
% Full Thickness Burn = 13%
age = 35.1
% Survival = 83%
Days Hospitalicea = 26
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Product
bas 6rills
LP Tanks or Fittings
Bas Furnaces
Gas Mater Heaters
Sas Ruqn with Ovens
Gas Ovens

Sas Countertop-founted
Cooking Suriaces

Boilers
Floor Furnices

Bas or LP Fleor or
Rall Heaters

8as or LP Heaters.zot
elsewhere classifind

Other Neaters or
Heaving 3ysteas

Sas Clothes Dryers

NEISS Estisates Regorts
{Estisated Total Number of Injuries)

gst. (1)
1LP Code 15241
app. 951 248,811
1002 013t 1,449
app. 10X 0310 1,881
wp. N 0118 870
app. 153 0260 2,812
app. 152 0282 3,913
- 0204 S,
app. 102 0308 569
- ok 644
- 03846
- 0389 Ra
P it~
- 0107 2

(1) 1 LP est. froa Census Datz & GAMA Data

1980
104
1,357
2,406
1,387
4,89
19531
118

[.¥33
980

1,509

Ry

YEAR
1981

2,184
1,582
2,569
1,747
4,420
3,532

=3

s

785

1,361

&

1,788
[,
§,42¢
1,28¢
4,815

3,804

788

2,108

81

{2) Proportios basad on approx. distributica By gas type - Not an official estisate

¢ Previgusly Code 128

219
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944

19,165 7,580

9,395 5,59
12,495 t.I5%
3,200 %

26,132 3,420

17,308 £56

(]

$3¢(4 faar1} .

3,624 {4
4, 24S fears) -

1.735 -

2,1C2(Z “21rs)
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DEATE CERTIFICATES

(1979-9/1985)
Product Code
Boilers ‘ 0308
Gas or LP Heaters Not 0389
Elsewhere Classified
Other Heaters or Heating 0369
. Systenms
Floor Furnaces 0326
Gas Water Heaters" 0118
Gas Furnaces . 0310
Gas Ranges 0260
Gas&Ovens 0262
Gas or LP Floor or Wall 0386
Heaters
Gas Grills 3248
Gas Clothes Dryers 0107
LP Tanks of Fittings 0131
221

(Total Number)

# of Deaths
16
106

32

22
44
75

163

18

24
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REPORTED INCIDENTS
(1979-9/1985) (Total Number of Incidents Reported)

Product Code # of Incidents
Boilers 0308 128
Gas or LP Heaters Not . 0389 361
Elsewhere Classified :
Gas Counter Top Mounted 0204 13
Cooking Surfaces
Other Heaters or Heating 0369 ' 1,418
Systesms
Floor Furnaces . 03286 238
Gas Water Eeaters. 0118 654
Gas Furnaces 0310 758
Gas Ranges 0260

% N 1305
Gas Ovens - - 0262
Gas or LP Floor or Wall 0386 - 106
Heaters
Gas Grills 3248 280
Gas Clothes Dryers 0107 . 142

Note: Significant Duplication of Reports in this File
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APPENDIX B:

CHARACTERIZATION OF THE
LP-GAS USER POPULATION
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Characsterizacion of che [?-Gas User 2ooulation

The "papulationeat-risk”™ witch respact to LP-gas
utilization cannot be considered as a hemogeaecus set. The
geographic distcribucion, quantity, and character of the user
group associated with portable outdoor cooking equipment is

) profbundly differeat from those associated wvith the use of
stationary appliances. Among stationary appliancas the

"miz", i.e. use of mulrciple appliances in a siangle occupancy
significantly affects the LP discributicn equipmesnt used.
Exchange cylinders aad predominance of single stage
regulation will often be found in ares with light ducy loads
such as cooking. When central space heating is involved che
use of scationary tanks will predominate. LP-gas
utilization has a strong rural bias. These and similar
factors make it necessary to be careful ia intarpreciag daca
which may be unbiased in terms of population demographics
but may be biased due to the distinctly non-uniform
disg;ibu:ion patterns by specific fuel use, types of supply,
aand uvctilizacion equipment employed which may correlate
poorly wvith general populatioa. -

We have derived some user population estizmates largely
from Bureau of Census data to give the reader a feel for che
magnitude and distribution of the user population. Figure
3-1 idencifies the regional divisions appearing iz the
statistical tables following. Table 2 provides a
distributiocn of occupied housing units by regionm aad
populaction deasity group.

Table 3 provides an analysis of LP use by major class
of stilization equipment. The "exposed paopulacion™ aumbers
are the product of ocvcupied housing units by average aumber
of persons per occupancy times the percentage of occcupancies
using LP-gas. The resulcting pocential "exposed population”
figures are not additive since appliances ia each catagory
22y be present in a2 single occupancy. The 19380 applianca
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population of ranges, househeating equipment and
waterheating equipment aggregated to approximately 14
million units. This total would only be slightly higher in
1985. We would note that the 1985 population of portable
LP~gas fired cooking equipment may well-exceed the figures-
for the "permanent”" type appliances, based on probable new
sales versus replacement rates, é phénomenon of this decade.

Table 4 through 7 provide regional'breakdowns of the
data given in Table 3. . Tables 8 through 10 provide a
breakdown for a specific use by region and population
density groups.

Table 11 presents a distribution of occupied housing
units utilizing LP gas for heating by class of occupancy.
It may be observed that over 90% of all occupancies using LP
for heating are single family residences. It may also be
observed that mobile homes (manufactured housing) and
trailers account for over 20% of total LP users for
househeating while accounting for less than 6% of total
housing occupancies.

Figures 10 through 14 graphically illustrate the
distribution of LP fuel users by state and region,
disaggregated by end use. Figures 15 through 19 present
similar figures in terms of "saturation™ of LP versus
competing fuels. These figures demonstrate sharp regional
variations and clearly show that the use of a generalized
estimate of multiple appliance usage in a single occupancy
can be highly misleadihg. For example, the disparity
between number of cooking units versus waterheating and
househeating in the Northeast region is very high. Likewise

.there is a significant difference between waterheating and

househeating users. Therefore, for this region there will
be not less then a nearly 2:1 ratio between occupancies with
a cooking appliance as the only appliance and those with

227




eisher a single appliance of anocher type, or multiple
appliance installacioas. This zmay be expeczed to have a
strong iampact on tae accident patterns observad, and as
noted before, the supply equipment utilized furaishing fuel
to the househald.

_Ia other parts of the counrtry no such variacion is
cbserigd. Is arsas of high space heating pesecration the
type of supply equipmeat will be largely dictated by that
use factor, irrespective of other utilizatioa esquipment
found in the hdme.

Figures 20 chrough 22 plot on a U.S. map osccupied
housing units using'LP gas by actual aumber and as a per
cent of the total housing uaics ia a givean stace for a givea
class of utilization equipment. This preseantation gives the
reader a good feel for the regional character of the LP gas
market. In establishing total anumbers of occupied uaits
using LP gas for fixed appliances, the numbers may be -
derived by taking the single highest number reporsasd for any
given utilization in a stats and aggregacing these figures.
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December 1983.
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