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FOREWORD

The 2ccidet described in this report Las been determined to be a
ma jor aceident by the National Transportation Safety Board under the
criteria established in the Safety Board's regulations.

This report is based on facts obtained from an investigation con-
ducted by the Safety Board., Cooperation during this investigation was -
reca’ved from the Office of Pipeline Safety, Th~ West Virginla Public

Service Commission, the West Virginia State Fir - Mirshal and Columbia
Gas of West Virginia, Inc,

The conclusions, th: determination of probabla cause, and the
recormendations herein are those of the Safety Roard.
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NATIO: AL TRANSPORTATION SAFETY BOARD
WASHINGTON, D, C. 20591

FIPELINE ACCIDENT REPORT

Adopted: August 21, 1974

Columbia Gas of Wast Virginia, Tnec.
Charleston, West Virginia
December 2, 1973

SYNOPSIS
At 3130 p.m., on December 2, 1973, ar explosion followed by an in-

terse fire killed three oersons, injured twu others, and destroyed a
house on the outskirts of Charleston, W. Va.

The local rescue squad, two fire departmeiuts, and gan COmMpANY person=-
nel evacuated the injured, extinguished the fire, and shut oif gas ro the
building. Fire, fueled by natural gas which had saturated tha soil,
later rekindled briefly in the ground around the house.

Two pit-hole leaks were found In the 2-inch gas main, opaorated at
3Y psig, vhich served the area} the leaks were 11 feet from the house and

1 foot from the concrete driveway vhich ied to the house, Gan compay
personnel later repaired both leaks without shutting off tha gas maiu or
interrupting service to any other customers,

The National Transportation Safety Board determines that the proj-
able cauee of the explosion und fire was the ignitfon, by aa uiknown
source, of an accumulatfon of natural gas which had leaked from two cerro=-

sion holes in a nearby 2-inch gas main, o

Contributing te the intensity of the ensuing fire was tha large
amount of ratural gas which had accumulated in the attic and between tle
original exterior walls of the house and a newer exterior brick veneer.

Contributing to the acsident was the fact that none of the victims
reported previously detected gas odors to the gas company or to the .iru
department, This was partially the result of the fact that the gas con-
peny's educational program submerged warnings and fnstructions wfthin pro=-
wmotional materfal not heeded by the customer and did not inform the
customer of the poseible consequences of failure to report a gas odor to
the gas company or to leave the premises,

FACTS

The Accidant

Shortly before 3:30 p.wm., on Sunday, December 2, 1973, two adults and
three children vere inside a single-atory brick venser house on Henson's
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Branch Road, a narrow blacktopped street that winds upvard betwveen two
steap hilles on the outskirts of Charleston, W, Va, At 3130 p.m., the
house exploded; the roof was blosm into the air and the front and back
wvalls vere blown into the yard. The roof fell back {nto the debris and
4n intense gas-fueled fire followed, which gutted the house. The ensuing
blaze burned a talephone polo, melted a poweérline, scorched trees, and
kindled a brush fire on the tide of the hill. Partially burned wall
sections littered the Front and back yard, and bricks were strewn on the
road. (See Figure 1.)

Two of the children, blown out of the house by the initial blast aud
severly burned, ran up the road. One adult was pulled out of the burnin®
debrie by a nefighbor, but the other adult and child could not be reached
because of the intense heat. The local rescue squad, alerted by a neigh-
bor, arrivec «: 3135 p,m,, wrapped the injured adult in cterilc burn
sheets, and transported her to the Charleston General Hospital, A secord
ambulance rermoved the two burnad children to the same hospital,

The Pioch Volunteer Fire Lepartment arrived at 3:50 p.m., and the
Charleston Fire Department arrived at 4328 p.m. Five thousand gallons of
witer frcwm Scow's Run and Mensona's Branch, two small streams closeby,
were hosed onto the fire for an hour and a *alf to extinguish the flamas.
Very little fire was encountered in the callar, but the entire first
floor was ablaze. Thirty-foot flames melted the poverline to the house,
and caused {t to sag, short=circuit, and shower sparks on the people
below. Blue, gas-fed flamas, 8 to 10 {nches high, were burning in the
Broud at the corner of the hous: next to tha carport. These flames,
nnce extingulshed, flared again., At 6 p.o. the fire was extinguished,
and the Charleston Fire Department left at 6140 p.m. At 11140 p.m,, fire-
men raturned to the site, because the gas-fueled fire at the corner of
the house had reignited, The firemen saturated the area with vater, ex-
tinguished the fire again, and left at 12:30 a.m,

The Columbia Gas Company of Vest Virginia (Colurbia), the utiliry
serving the urea, vas notified of the accident at 3:42 p.m,, and a Columbia
serviceman arrived 20 minutes later. The serviceman shut off the service-
Iire valve at the curb box and the valve at the mater, Both the gas meter
ard regulator were later removel feom the premises by Columbia,

Pipaline System

Columbia operated a 2-inch gas main 1long the north edge of ¥enson's
Branch Road from its junction with & 3Jeinch main at the bottom of the
hill ro the house on toup of the hill. A flood had washed out the section
of line from tts junction with the J=-inch main to Scow's Run. The washed-
out section was replaced ia 1961 wirh new steel, welded, coated, and
wrapped pipe which vas not cathodicelly protected. From Scow's Run to
the top of the hill, the older bare steal main, which had bean {installed
in 1948 through 1949, remained in service.

i o e e el A i s e e . . o i el et i i
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Flgure 1.

Housa demolished by natural-gas explosion, Charleston, W. Va,
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The pipe was screwed together with thread and collar joints and was
buried approximately 24 inches deep at the leak site. At one point on the
main, about 50 feet up tha hill from the accidenr, the pipe had lass than
2 inches of cover, Both the new and the old 2-inch pipe were rated at 50
palg, and at the time of the accident supplied gas at 39 psig ro regulators
at each customer's house. The regulators reduced the gas preasure to 6 to
8 ir~hes of water column for use inside the houses, A valve was installed
on the 2-inch main at its junction with the 3-inch nain at tha bottom of
the hill, almost 1,700 feet from the Ii:l':idenl: site. No other valve had
bean installed qn u:'lm main, - :

3y - ¥ i
Columbia hld\;mr kaic hred service ulki porting. trnub1ﬁm“. -
2-inch gas main since 196 I:*::i:.ut time an "A™leak was discover o
repaired about 460 faer up tha hill from the accident site. An "A" leak
is the least hazardous of the threa leak categories and repairs to this
type of leak were made when repair crews were available, usually within
1 month after the leak report. A leak survey conducted by Columbia on
October 3, 1973, indicated that no leaks existed on the 2=irch main,
This leak survey was conducted by three Columbia employeea who madc bar
test holes at 10- to 15-foot intervals along the main and then checked
thasa holes for gas. Four house service calls had been made between
Decerber 2, 1972, and December 7, 1973, on Henson's Branch Road, Two
of these calls involved defective meters, one Lnvolved replacing a 7-year
old meter, and one involved a small leak in a bedroom space heatar. None
of the service calls concerned the house involved in this accident.

Events Treceding the Accident

When built 28 years ago, the house was a oingle-atory dwelling with
asbestos slding. In 1958, the owner added a two-car garage with a living
roon above. Originally there was a ¢rawl space beueath the house, but no
basement. Two or 3 years arter the house was buflt, the owner hand-dug a
basement and shored up the flooring with & steel beam and jacks, but ths
excavated earthen walls remnined. In 1972, the owner added a brick veon-
ecr to the asboestos siding. The bricke were separated from the older
siding by a 1- to 2-inch alr space from ground level to the roof., The
house had used gas service since it was firet occupied, The cwners had
naver called the gas company service department.

Columbia periodically enclosed a pamphlet titled Gaslight in the
envalcpes containing the monthly gas bills, as part of its customer aware-
neas program. This *bill stuffer," malled monthly, contained 3 gas safety
meirrages a year in 1971, 1972, and 1973, It also discussed gas-equipment
maintenance hints, food recipes, and items of general interest. (Repro-
ductions of these parphlets aro included in the appen x.) The ownexr of
the house involved in this accident stated tnat he had not known of this
material,
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In addition to the pamphlets, Columbia periodically used the local
newspapers to advise the public to check their gas appliances, to practice
safety in the home, and to ready their home and appliances for winter,

On Saturday, the day before the accident, the wife of the owner of
the house smelled gas in the house and noticed excessive flame heights of
the pilot light in the gas stove. When the owner came home, he thoroughly
checked the appliances on the first floor and all of the gas piping in
the cellar. ilo stated that he did not smell gas at that time and did not
discovar any gas leake in the piping. The owner left for work on Sunday
morning, and at noon a neighbor came to wisit. She complained about tha
strong odor of gas which she encountered when she entered the house, Al
though the owner's wife chought it was sewer gas from the septic tank,
she did go into the cellar and turned off the gas to all appliances ex-
cept the furnace. No one notified either the gas company or the fire
department about either the gas odors or the excessively high pilot light.

At 3:30 p.n., onthe day ~f tho aceldent, the weather in the Charleston
area was an unseasonably warm 62°F, The wind was uuutherlgrat 6 knota,
The temperature rose from 26°F at 5:35 a.m., to ahigh of 63%F at 2:55 p.u,

Postaccident Activities

Gas company personnel arrived at various tires after 4 p.m, At 4115
p.m., gas was turned off at the meter and the curb box. a bar-hole test
over the l-inch service line from the main to the meter regulator re-
vealed no gas leakage, The 2-inch gas main was then bar-hole tested from
the service line across the front lawn to the concrete driveway. Gas v.as
found in the soil around tha 2-inch main close to the driveway; readings
of 100 percent in the lower explosive limits (LEL) were obtained at this
location. (See Figure 2.) Three feat away from the house, at the corner
where the house joined the driveway and carport, a 40-percent LEL reading
was obtained. Tha reading was taken after the fire in the soil had been
extinguished the firat time,

Colubia'e repair crew excavated the 2-inch main adjacent to the
driveway ind found two corrosion-type pit holes in the pipe. The pit
holes wern 4 to 5 inches apart, and each hole was {udividually clarped,
Visual obsarvation showed no further evidence of activa corrosion on the
i=foot section of exposed plpe. (See Figure 3.) A magnesium anode was
tonded to the pipe at the leak site as part of the repair procedure. The
repairs were completed by 7 p.m., and the excavation was backfilled {mme-
diately. Service to other customérs was not interrupted, and no mainline
valves were closed.

At 7 p.m., when a Columbia serviceman tested the l-inch service line
from the gas main to the regulator, the line held 3¢ paig for 5 minutes
vith no pressure drop. The terviceman then tested the gas lines inside

et o i i cand 1 hicemateal Mbkeal vietd o Laninitninetent el 6 T .



Appruximate Areo of
Gos Permealion
(Reoding token 12/3/73)

AK SITE
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Figure 2. Accident site.
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the house from the meter to a closed valve near the center of the house;
this test “ncluded the line to the furnace. An initial pressure of 16
inches of water column and ¢ final pressure of 14 7/10 inches of water
colum) were observed over a 3-minute period. When the valve at the
center of the hcuse was opened and tha test was veapplied, a fallure
vag found where the service line screwoed into a tee. The serviceman's
report stated that the failure was "due to damage from fire and explo-
sion," (See Figure 4.)

On Dccember 24, 22 days after the accident, Columbia was notified of
another gas leak at the accident site., A repair crew dug up the concrate
driveway over the 2-inch gas main and found a small pit-hole leak 8 feat

away from the two leaks found at the time of the accident, The leak was
repaired with a clamp.

Teats and Rescarch

Gas in the sofl. On lecember 4, holes were drilled through the con-
crete driveway over the gas main and 100-percent LEL gis readings were
obtained. Another 100-percent LEL reading was obtained at a hole drilled
through the contrete carport close to the house. When the soll near the
cornoer of the house at the carport was again checked for gas, a 100-peor-
cent LEL reading was again obtained. Readings taken at random intorvals
ever the gas maln up the hill to the neighboring house ranged from 100
percenct to 10 percent LEL. Gas indications were also obtained on both
sides of the macadam road, in front of the accident site, in the soil on
the uphill side of the carport, and in the soil at the rear nf the house.

On Deccwber 7, the Safety Board engaged an independent consulting
firm to conduct additional tests and analysis on the gas found in the
coll at the accident site. 1/ These tests showed gas still present at
5 yercent LEL in the soil at the area of highest gas concentration, 1i.e.,
underncath the concrete floor of the carport. The consultant detected
both commercial natu-al gas and swamp gas at several locations at the
accident site. The consultant's veport stated;

"The commercial natural gas appears to be residual gas from a
leak which wus repaired approximately five days prior to sample
collection. The ewamp gas is probsbly being generated by decay=-
ing subsurface vegetation,

Wow ok ok kR
"The 1,9 swamp gas concentration does not at this time consti-
tute a hazardous conditforn, However, the site should ba rein-
spected annually to insure that concentrations are not building
to hazardous lovels. In our opinfon the 1,9% swamp gas did not

1/ Reach Consultants Incorporated, Special Invaestigation for National

Transportation Safety Board, Washimgton, D. C., SP-295, December 7,
1923,
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contribute significantly tc the overall voluma of gas present in
the subsurface atmosphere. The 3,17 commercial natural gas ap-
pears to be the primary contributing factor in the overall
spread and ccncentrations of combustibles. “he concentrations
were undoubtedly higher prior to repair of the leaks."

The soil. Soll samples taken at the leak site were sont to the Fed-
eral Highway Administration of the Department of Transportation for
laboratory analysis. Tests showed that vhe soll consisted of a clayey
silt, silt, and sand and had medivm plasticity, The liquid 1imit was 35,
the plasticity index was 15, the shrinkage limit was 16.1, and the
shrinkage ratio was 1.84.

Tha regulator. Columdia tested the regulator which had been ramoved
from the accident site and dotermined that it was operating within allow-
able tolerances. Under lockout conditions with a 39-psig regulator inlet
pressure, the outlet pressure was 20,7 inches of water colum, Under
rinimum gas flow conditions with 39-psig regulator inlet pressure, the
outlet pressure was 18.5 frches of water columr.,, Under maxioum gas flow
conditions with 39-psig regulator inlet pressure, the outlet pressure was
18.2 inches of water column,

Normal regulator cutlet pressures for this area range between 6 and
& Inches of water colurm.

Gas odorization. Colurbia conducted a gas-ocdorization test on gas
samples taken on December 3, from the 2-inch main close to the accident
site. The test was witnessed by personncl from the Gas 2ipeline Safety
Division of the Public Service Commission of West Virginia,

Gas odor was detectable with 0.28-percent gas in air. The Federal
minloum safety standards in 49 CFR 192,625 require that the odor be read-
ily detectable at a concertration of less than 1 percent gas in air.

Damago

Onz adult and one child died at the accident site, one adult died
later at tia hospital as a .cdult of the fire, and two children suffered
sevare burns, The house was incinerated; the wooded hillside in back of
the house and the trees and telephone pole in the frovnt were scorched
and blackened, (See Figures 5 and 6.) The walls of the house waere blown
out into the front and back yards. The double garage door was also
blown outward, but no fire followed in that ar.:a, The fire had been con-
centrated Iin the upper portions of the walls vhich remuined intact after
the explosion. Tho top sections of the 2« by 4=inch studding wera heavily
charred, whereas some of the floor carpet and linoleum wera relativaly
undamaged. Little evidence of fire was found in the basement, except for
the area around some of the heating system ducts and an area underneath
the living room above the broken tee.

i e i T T ———
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b Applicabla Standards
In 1948 and 1949, when ths 2-inch gas mein was installad, no Pederal
regulations axisted for the design, constuction, operation, or mainten-
ance of natural gas pipelines, The industrywide code in effect at that
time was tho Amarican Standard Code For Fressure Piping, Power Gas and
Alr, OL1, District Heating, Refrigeration, Pabrication Datalls, Mate-

vials (ASA B31,1-1942), This code coverel pipaline design, installation
and testing, but not operation and meintenance,

Bk

The 1975 ASME Gulde for (as Transmisslon and Distribution Pipinrg
Systems, applicable at the time of the accldent provides guldelinas on
how to comply with the Federal regulatiors., Parts of 49 CFR Part 192,
"Transsortation of Natural and Other Cas by Pipelins,” pertinent to thias
accident are as follows:

192 457 Exter.aal corrosion control}
lines installed before August 1, 1971,

buried or submerged pipe-

(b) Except for cast-iron or ductile iron, each of the following
buried or submerged pipelinas installed befora August 1, 1911, i
must not later than August 1, 1976, be cathodically protected

in accordance with this subpart in areas in vhirch active corro-
sion {s found:

o : (3) Bare or coated distribution lines. The operator shall deter-
mine the areas of active corrosion by electrical survey, or vhere
alectrical survey is impractical, by the study of corrosion ard
leak history records, by leak datection rurvey, or by other means."

* ok ok ok ok k

“192.613 Continuing surveillance. |
(s) Each operator shall have a procedure for continuing sure
veillance of ites facilities to detersmine and take approp=iate |
action concerning changes in class location, faflures, leak-
age history, corrosion, substantial changes in cathodic pro-
tection requiremanis, and other unusual oporating and mainten-
ance conditions."

g iy M

' EEREREE
192,615 Emargency plans,

i
i Each operator shall --

{(d) Eetablish an educationsl progrem to ana®sle customers and

the ganeral public to recognize and veport 4 gas emergency to

the appropriata offiaials.”

* &k & k * %

192,721 Distribution systems: patroling.
{(a) The frequancy of patroling mains must be determined by
the severity of the conditions which could cavse failure or
leakage, and tho consequant hazarde to public safety,"

I EREEERE
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192,723 Distribution syrtems: laakage surveys snd proceducos.
(a) Each operator of a distribution system shall provide for
periodic leakage surveys in its operation &nd maintenante plan,
(b) The ype and 3cope of the leakage control prograx muct be
detercdned by tha nacure of the operations and the locsl cone-
ditions, but it st meet the following oinimm requiramantst

1) A gar detector survay must be conducted in business
districts, iniuding tests of the atmnupnere in gas, clectric,
telephone, sewer and watar system manholos, at cracks in pave-
mant and sidewalks, and at other iocations, providinj, an oppor=
tunity for finding gas leaks, at intervals not txceeling one
year.

(2) Leakage surveys of the distribution systea outside
of the principal business areas must be made as frequently as
necessary, but at intervals not exceeding five years."

i No ASME guidlines are presently avallable for amy of the above jars
of 49 CFR 192, except for Part 192,723, With regard to that part, tne
ASHE Guide states that:

"Leakage survey procedures to meet tha raquiremsnty of 192.723(d) (2)
include:
(a) GCas detector surveys
: (b) Bar test surveys
i (¢} Vegetation sarveys
' (d) Pressure drop surveys
(e) Soapsuds testing on exposed pipe and fittings."

ANALYSIS

Source of Gas

As gas leaked through the pict holes at 39 peig, it wae prevented from
venting to the atmcsphece by the macadam road to the {imediate south and by
the corcrete driveway to the immediate east, A large reservolr of gas bulle
up and saturated the ground. Eventually, thegas flowed fromthecorrosion

: leaks up under the driveway and the contrete floor of the carport. As the
trappad gas expanded, gaswas forced through the soil into the air space be-
tween che original outer wall of the house and the nevar brick vencer finieh, 2/

2] For avore detailed discussion concerning gas migration see tha follow-

s " agy

ing mp.uru proviously iesued l:-]r the Safaty Boardit HWashington Gas .11
Light Co . Natural Cas Explosions at Annandale, Va,, Hare ] ﬂ?! :

NTSBE=PAR= } HurTn States Fuuar ﬂn:pnranLihi Gi,th_.H:lnn. L‘ﬂtn—
ber 30, 1972, Hl‘al-?ﬁl-ﬁ-l; Lone Star Cas Lumir_q_t_l_v'lurth nlrhﬁnd Hills,
Texas O:t-:rhnrﬁ. 1971, wTSB=PAR=72-3; Lone Star Gas t‘mag, Fort
Horth, Texas, October & 1 ?1 NISB=PAR=72-5) Atlanta Cas Lig ht Cowm-
p“_E! “Atlanta, Ca., _? sgust 31, 1972, NISB-PAR=73+3) And | I-muthur

n

on Gas Compan Gas Company, Pam, Texas, l_.grll 22, 1913, HISBePAR= 74~
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The alr space axtended from ground level to the attic on 111 sides
of tha house, The original extorior walls, built to -sithstard the ele-
ments, wara wveathertight. Siuce the brick venser was also weathertight,
the alr spaca provided a etorsge area for the gas. Very little gas prob-
ably lesked directly through the wall into the living areas of the house,
Hatural zas, however, being lighter than air, ascended within the air
tpace and entered the attic. wWhen erovgh gae accumulated i{n the attic and
high up bacrwaen the walls, additional leaking gas was displaced doun into
the living areac of the house. Thore, once the propear oxygen-gis mixture
was attalned, a lighted cigarerta, & thermostat contact or an astivated
light switch probably triggered the sxplosion,

Many gas axplorione are ot followad by gas-fueled firves, bLecausa
the initial blast consumas all of the available gas or leaves the oxygen-
gas mixture too lean to {gnite., In this accident, the intense gas-fod
firve that followed the axplosion is evidence that a large accumulation
of gas existed, but was oo rich to be conswned by the initial blast,
After the detonaticn, with the voof, walls, and windows blown avay, an
oxygen supply was nuddenly made available which supported ths enmiing,
inteasa fire. The fact that the fire in the soil ar the corner of tha
house kept re-fgniting and the kigh readings from tha bar-hole tests
arvound the periphery of the house are further evidence that a large
amount of gas had accumilated at the accident site.

The threads in the 3/4=inch gas line in the basement probably bircke
during and not before tha axploslon. A blast strong enough to blew cut
the roof, walls, and double g rage doo- could easily damuge the gss pipe
supports enough to pull thes pi,e partially out of its thireaded tee.

Other avidenze supports a o 'neclusion that the brokan threads st the
tee vere not a source of gas leakige before the explosion. Except Zor
the wood joists directly over the broken pipe threads &nd eccupt for the
avsy around the air ducte, no evidence of burning was found in tha hase-
pasnt, If gas from the broken tea had caused ths explosion, the ensuing
fire wousld have consumed avorything in the cellar, If gas tad seeped up
from a leax in tha coellar, 1¢ would have saturated the rug 11 the living
roos, and whan the explosiun ook place that rug would have also baan
consxnad, Af*:r the accident, the rug was intact, although roiled,

Furtharmore, letking gas wis probably pressat in the house for at
leas: a day before the a<ploslon. The owner had checked all of the gus
piping in the cellar on Saturday night and had fou:d no leak ror any
causs for alarm, Yis wife wont to tie collar on Sunday to turn of? the
valves to the appliances. Fven-though she did not wvisually check the
piping, she would certainly have hoard gus hissing through a cracked
thread at 18 {nches of water colum:, or she would have detected an odor,
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Datection of Gas Odors

Thare tre a nuuber of reasons vhy the gas that leaked {nio the house
may not have caused greater concern to tha occupants. The marcaptan odor-
ant i{n the gas may have been partially filtered out as the gas flowed
through the clayey, silty soll from the pit holes in the main to the
house. In that case, ga8 that entered the houso and accumulated would
haze been less readily datectsble than gas directly out of the main or
gas from a broken tes. In additlion, when hurans are exposed to an odor-
&nt at 2 higher than threshold level, they become less sensitive after a
short tine, This phenomenon, known as olfactory fatiguo, my explain the
fact that a few hours befors the azcident a4 neighbor entered the house and
fexediately detected & streng gas odor which the occupants did not smell.

Yotification of the Cas Company

Gas odors had been detected by some of the people in the housa at
least 24 hours before the explosion, but nobody had notified either the
gas company or the fire department. Additionally, the owmer's wife
noticed very high pilot lights 'n the g4® appliances, and, as a resule,
she turned of € the gas to the sffected appliances. Very high pilot
lights were unusual, because the Ean pressure downstream of the regulator
was normally 6 to 8 inches of water colum (not 18 inches). 3/ Neverthe-
lesw, no one had ceported any problem to the gas company., The owner's
wife apparently believed that her efforts had removed the gas odor that
had beon datected. If the gas company had been notified, it is probable
that they would have discovored tho g28 accurulation {n the house and
found the leaks {n the main after they had checked out the house piping.

Jerious quostions thus arise whether the Gaslight bill stuffers ade-
quately warned Columbia customera and vhather the existing Faderal regula-
tions in 49 CFR Section 192.615(d) assure establishment of an effectiva
educat lonal program.

The safety messages in the Colusbia bill stuffers might raver have
been taken soriously by the public. The general contents of the pamphlats
and thelr deeign might have led the reader to conclude that the bill
stuffer was just another advertisement to be discarded without its mas-
#age being carefully considered, The nine Caslight pamphlets which ine
cluded safety information, distributed from April 1971 through October
1973, contained only two references to the need to report gas odors to the
gas compiny. Both references werr on the inside piges. One varning wae
placed urder the heading, 'Cas 1 not Dangerous, But Ir) Misuse May Be,"

37 Although the excessive height of the pilot light did not contribute
to the accidant, Lt should havae been Teported to t'e gas company,
Tha tiaslight pamphlets, hovever, made wo mantion of excess pilot-
light height as a reason to call the g4s company,
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This caption did not describa the erplosion, fire, or asphyxiation that
can result 1f the gas company 1s not called,

The Gaslight pamphlets, intended to fulf{ll the Federal requirement
for an educational program, vere wore of a public relations program to en-
hance the corporate imaga than a program designed to warn gas users of the
potential hazards and to insure effective action. The pamphlets wera mot
adequate, becausa (1) the safety information was hidden ih & masa of ir-
relevant detail, (2) the title '"Gaslight" 4i{d not {mply that the pamphlet
contained an important warning, (3) the instruction to call the gas8 com=
pany did not warn of tha explosion, fire, or asphyxiation which ¢could
result if the call was not made, and (4) one of the instructions was
masked by & misleading caption. Also, mention of leaving the premises
were tentative and indefinite. The 1ature of gas hazards 1is well known
within the industry,

The Federal regulations in 49 CFR 192 615(d) provide little guldance
about the c¢ontents and organization of an effective educational program,
Requirements for specific items such as varnings or instructions printed
on gas appliances and gas meters, company telephone numoers to call in
time of emergency, ete., would probably serve better than a general re-
quirement. The regulation should require that an educational progrem con-
tain cowprehensive warnings of the hazards arising from natural gas, in-
structions as to wvhat to do vhen a gas leak {s detected, and vhy such
action {8 necassary,

One important reason for & detafled regulation i{s the apparent ¢on-
cern of gas companies that if natural gas is rej ded as a dangerous prod-
uct, then specific instructions will alarm the « 48umer. In its reports
of pipeline accidents at Lake City, Minn., El Puso, Texas, and Annandale,
Va., the Board discussed the notification problem, In the Annandale
report, the Board recommended that the ASH2 Cas Piping Standards Comd ttee
develop guidelines to assist pipeline operators in educating customers
and the general public in the proper action to take if gas leaks are
detected., The committee is working to develop such guidelines. The ine
tent of the Board's recommendation 1(b) in this report is that thie field
now be covered by detat led, enforceable Federal regulations.

Corrosion of Older Unprotected Pipslines

Federal regulations require that pipelines such as the 2-inch bire
steel zas main involved in this aceident ust be cathodically protected
in the known areas of active corrosion by August 1, 1976, Gas ¢companies
v'iich operate thousands of miles of old mins and distribution systems
thus are given time to get theic plpelines into complianca. The Pederal
régulations also allow gas companies 5 years between gas leak surveys on
dis ritution systems .ocated cutside of cities. No differentiation is
made between old and aew pipe,
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0ld, bare, unprotectod pipe should be inspacted for leaks more fre-
quently than new, coated, protectad pipe. It is difficult to say vhethor
the plt-hole leaks in the 2-inch main would have been discovered if wore
fraquent gas l:ak surveys had been required, since a leak survey was made
over this system 2 months before the accident. Generally, however, iore
frequent gas leak surveya on older distribution systems discover more
leaks. Corrosion leaks occur wore often on older unprotected pipelines
than on newer protected lines. Since one of the goals of pipeline safety
is to reduce the number of leaks end, therefore, the nusbar of accidents,
old 1lines should be cathodi:ally protected is suon as possible and gas
leak surveyas should be conjucted much more frequently than every 5 years.
In the time remiinling betwean now and August 1, 1976, the deadline for
cathodic protectisn, more corrosion leaks will undoubtedly occur on thase
old lir’ ~ and, conaequently, oore accidents such as this one will occur.
Changing he August 1, 1976, deadline for carhodfc protectiun to an
earlier ¢..t: however, ie probably unrealistic, because by the time an
amendment {s» 1de, the deadline would be at hand. On the other hand, a
requiremant for move frequent gas leak surveys on old linea could be
inftiated at any timo ard would halp to locate l:aks and to {nitiate
their repair before addivional accidents occcur.

CONCLUSIONS

Tha source of the natural gas which had accumulated in the air space
between the old and new walls of the house and in the suvil near the
hovee vas two pit holes i{n the 2-inch gas main located 1l feet from
tha house.

The path of the leading gas iato the bullding was underneath the
conerete driveway and concrete rloor carport.

The two leaks cccurred because of corrosion of the bare, cathodle-
ally unprotected 2-inch gzs main wvhich served the neighborhood.

Corrosion type leaks of thie varicty will continue to be a problem
until all of the older, bare pipelines hava been cathodically pro-
tected and are checked for leakage frequently.

The owners of the house had detected gas odors on the day before the
accldent, but did not notify the gas corpany or the fire departmant,

Columbia's customer=-sducation program was inaffective in alerting
this c¢ustomwer to the hazards of natural gay, and did not meat the
intent of 49 CFR 192.615(d) requiring the cducation of the public
to recognize and report gas emorgencies.
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FROBABLE CAUSE

The Naticrnal Transportation Safety Board determinas that the probable
causa of the explosion and fire was the ignition, by an unknz=m source.
of an accurmiation of natural gas which had leaked from two corrosion
holes in a nearby 2-inch gas main,

Contributing to the intensity of the ensuing fire was tha large
awount of natural gas which had accumulated in the attlc and between the
original exterior walls of the house and a newer exterior brick veneer,

Contributirg to the accident was the fact that none of the victims
reported previously detected gas odors to the gas coupany or to the fire
department. Thia was partially the result cf the fact that the gas com-
pany's educatfonnl program s ibmerged warninge an) {nstructions with.n Brou-
motional material not needed Yy the customer ard did nor infurm the
customer of the possible consaquences of fallure to report a gas odor to
the gas company o~ to leave tae prenises,

RECOMMEVDAT LONS
The Hational Transportaticn Safety Board ra ommindn chat g

\. The 0ffice of Pipeline Safuty of the Depsctiwnt of Transpon ts-
tion:

(a) Amend 49 CFR Sectlon 132.723 to Tequire more frequeai leak
surveyd on old:r, uncoated. and cathodically unprote:ted
pipalines than required cur-ently., (Recommendation ¥a.
P-74-2%)

Amend 49 CFR Seciion 192,.615(d) tr becter define the intent
of a public education progrem ti warn against the full

range of hazards of natural gar, to require retainable and
gpecific Instructicas and placa:ds of how to detect hazards,
what to di-, and why action 18 necessary. (Recommendation
No. P=14-30)

The American Soclety of M=chanical Engineers 3as Piping Standardes
Committee:

(a) Develop guidelines to ald pipeline operitores detarmine when
to conduc: leakage survays on varlous types of pipe. These
guidelines should taka into account age of pipe, general
condition of pipe, class location of pipe and metallurgy of
pipe. (Recommendation No. P=74~31)

Devaelop guldelines to aid pipeline operators in determining
areas of active corrosion as required by 49 CFR 192.457(b).

(Recormendstion No. P-74-32)
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3. The American Gas Association (ACA) :

Investigate the availability, aconomic feasibilicy, and practica-
bility of gas vapor detectors currently manufactured and explore
the posaibility of their installatior {n manholes, conduits, base-
mants, end other susstructurss for the autome:-ic detection and re-
porting of natural gas vapors. If none ere found acceptable, sponsor
research todevelop such a detector. {Recormendation No, P="4+33)

Coluzbia Gas of West Virginia, ’ne.:

(a) Conduct more frequent leak detoction Surveys on thosa areas
whera the gae pipalines sre ¢ld, uncoated, and cathodically
urprotected. (Recommendation No. P=74-3%)

(b) Initiate a more intense general public and gas customer in-
formation program as to the nature, characteristics, and
hazards of natural gas and the Steps to be taken when it 1is
encountered., (Recommendation o ,P=74-35)

Initiate a thorough Survaey to determine the areas of active
covrosion on the entire length of this 2-{nch gas main from
its junction with the 3-inch gas matn at "akers Fork and
éimilar pipes in fits system. Make ¢xcavations for the
physical examination of thee. pipes when indicated by the
survey and replace or repair the pipe where indicated,

When finished, place these pipes undor adequate catchodic
protection, (Recommendatfion Nu. P-74-36)

BY THE MATIOMAL TRANSPORTATION SAFETY BOARD

fa/ JOHN 4. REED
Chairman

/e/ FRANCIS H. HMcADAMS
Mexmbar

fef 1SABEL A, BURGESS
Member

fe/ WILLIAM R. HALEY
Heober

LOUTS M. THAYER, Member, did not participate Lin tha adoption of this
reporte,

August 21, 1974
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' APPENDIX

TEN "GASLIGHT" BILL STUPFERS
SENT TO CUSTOMERS BETWEENW
APRIL 1971 AND OCTOBER 1973
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April 71

Woon pou puichate J new appliaiae, poa winl
Lk week of pou, Thad i the redson mosl gond
copks prafen a Chenn, moden, dhey srdalde' e
range. Gy woris for you. Gas clesns poge 3van
beiber thin you gin. A gay uiAge ke the
Ui ol o cooking with (b bubmatic
Jep buraes ahd progrimmed 'oeen candsad

The 1op bumens are “imbinlon,”™ imilant-
afl” with 1001 shades of heat in between, Thia
migdrd less wasted heat belore and shier o8 bual
coaking, That's ene of the kerpyour-kirchen-
conl featunes of o gas ringe, Then, oo, snly gas
tunges fel you beddl with ihe oven door closed.
And Ihal's a beepyuur-kilcken-clean lealure of
4 wooking These leilunn are gan range
ouchiives.

Menw thade ik only wo reasorn lo Bave &
45 tamge working for vou, Bul il you meed ne
more, Jusl rereenher bhal s codls less loo.

g,gﬁ MIBLA

=~ i Nadek dnitmliaed, ob LIl pveis §

Kooping the Records Straight

o gan company pravedes a9 fay E-n-.'t-d'qu
1a piy your git bill which will haip keep pour
dceourl up to date. Lach monith you moelve
thete dbems

T Ve flaiammenl=

ol yuu shaubl beep for your teconds
when paying by mail; ond which will be -
celpled whem paying in penon,

1, Your parrmeni card-

}

oo B0 bo releined with your paymen! when

paying by mail pr paylng In percn.
1 Davedope—
) ——— =
T @
Al

e b L L i T kb Bl

oW didress weimdens far com enience when
paving bry muail. Be sure iddiets shows thiough,

Thiv procedu s (v desigred o make il saner
lo vou and 15 belp kéep the iecaids strighl,

r

aslight

Supor Bas Snlfter

Miny lmiés mide sendilh than the humsman
nase, Columina's gas “wnltfer™ can dolect ame
pdrt o natusdl gan in g million parls of air, K
can pmell & tiny leok belore || becomed 3 prob.
bem, “Sniffers” dre alvways nosng about the gaa
wvompary’s lingt to help mantaln sife wenice
far you, They are but one of § nuenber of 1ech-
nigues lor checking hutimess dutricly, wehasls.
public buildings, snd resdemtal sreny 0a a
tegular bashs

Betty Newton's  Nlotes

1

Hete's & recipe Lor 4 one=deh skilber rveal thal's
auny b prepany; Wty Bub mol oo spicy, and
economical. Belly Mowlan, your gas company’s
honie roonomist, ofers “Spanith Machioai a1
ths mandli's Ganiig 10 delight. We're sure pou
welli file @,

FRANISH MACAROHI

T vheoi haran
¥ B, grawnd besl

1 uncodked
[ P

¥ groeh pnpe, di o
1 ainm, mins
W cup chils e

¥ Ho 2% qum
1 cupy femates

o ¥ Wapce wli
L3 Ithplun el

Dl idan: cmad bn shibed oo §hae iyl o
sam huiner bt 1%* Add proand heed: baown
well. Add pomgiming, Iegredienis in Lpyre;
batizg v (b it arnrn b well dencred and
damprnied wilh ik liguld. Crer, 1euie
bemporadue o 1Y and cool far 30 rampies
Mgy A by fosimingn
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Gas Alr Gonditioning Nolps
You to Keap Your Oesl

Wit e arives. ihode hat davs ol July and
Aurpast can by T Behina Loager frruw
Hmeg ko enfoy Ow ARRRY Suldods acivithe pon-
ulpe ihin tien'of thu year, Bul alter mewing the
Livens, shopping W ivein the timeesaiure wans 1o
meatly 100 defreen, o pliving your lovarite
gamne, (15 rifha, ooy o Lame home Lo
g dlr condibofing.

Witk gz whole-houe alr condiioning you

cun koh doon and windows cloied all sum.
mer lang, keeping owt dirt, nolie and pallen.
3y enjuy cheaner, galeter, healthier Bvln
You feal more relaend and teap batier wii
filered, rolreshing gas air conditioning,

With guas slr condidoning vour squipment
lats langer with minimum service,

T learn mone, c=™ your gat air conditoning
dealer of (he gay couzpany.

Gas Researoh Helps
Protect Emfrunmnt

Pr-:qulinL:E efvifanmend i iR ieipansibil

Fiv af 4l icami, Research &t Columbia Gas
ciandiibabed bo this aflor, n g cooperalhoe &fon
with - equipmen masulaciuser, Culumbii
Cas has developad an Industrial liguid wisle
neinetator walth & aew buther design which
watks effacionsly on many bguld wanles, Help-
1ng Inchustrial plasuiy prodec our om seament b
#nather aceomplithmeni in gl eonstis search
for eflicient yiisof the chean, moden fuel-

LLIMBLA,

~lew tlean, sapiern, depbngdablie watpr- 4

Whan Yeu Nead a Nember
n n Hurry

09 vy huve emerpency teliphone numben
witllon down in pleces you S0k “iabe o re-
mirber”, only 1o lorgel whers thay are whan
you meid ibemd You are net alons If pou do

Althaugh you can prepare your awn, wo
hive compied & bunie il that should ba 'n

I'A take only a lew maments 1o 6ill In the
Edanks and place shis page near yous selephone.
When you need 2 muenber v 4 huny, & lew
mimendd now coudd be the diMerence ihen
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EMERGENT Y TELEFHOMY NUMBERS

FIRE
STATION.

FOLICE CR

SHERIFF: ——

HOSPITAL:

FAMILY
DOCTOR:

AMRUILANCE:

(A3 '
COMPANY:
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Betty Newton's Notey

The (iest few waimn day ol summer wisel yauwr
tiste for cool, mingthing danks, “Paiy Punch™
h o deliesous thirit quencher thars sasy to pre.
parc. Aand Batty Mewlon, your g6 company’s
Kome ~conamint, addh wome "pa by punch
perimbera™ that are grea ) fae Gaskorhd reade
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Fruit gamenky ! devired et e

Cosakine £ tngredienis. Garmich wid digey of
Revpdl, sitew Bentes of figddiching thern.
hlades Wi halldujs seringe

PARTY FiMCH FOINTIR
Quansiy *repaitient ki Absvs Roglpn
e (17ne) fearen

ronreaRids lehenube, ynddubed
b opand (13-wnh leaden

et el tad Sudinge pige, urndduled
Mibodiles 11 510 ginper slg o amila wate
Slakes sbour 200 hali-rup wen g,
Glager Al oo Sodac Chill well; shiayy add juil
belarg seivuig,
Freben heboes: Whso snaking linge quastiles U
thuwel priedd may b i bage s e §nee.
Thet Punch Biwel: Cirole bew | vtk nag of smslys,
by ey o Lol beangs, €0 gintd jeded ol
bavel wwinh wite; Derk owers angd lerns inla
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Remamber Those Rytes~
Wak Sately to Scheel - -

School ls Just ahead for milions of children,
many OF whibm may hev bacoms
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Reduce Winter Payments—
Use Monthiy Budget Plan

You havi: the oppartusity this menth b fela
hmrh]mmruimmrwmum
weha s The sttiln of winier nu:&:m by
uting Tha Monibly Budget Premant
Inlmut ol pa I:-IJT mmrhlhnlt of vour
: otal anmual gay ifng ur colkdesi
& Never B0 ko e rasdury from br maonthi, You cin reduce winler pay ments pub-
Paar pirknd cary. sanilally by sranging to pay the Lime smount
Bt atvice ol year, ;:r and suminer
Your ga Company propect vayr B mage
Far thal Comiing vebi = haed oa P o e =
Hiddes by 12, and caleulaie your monihiy pay-
el 10 the nesrest doller. Eich aceaum (5
FivHrwnd I Al 17 b burvs Betn sberemnal
¥eithar conditiens, your monthly =T
e dliunted sccordingly.
h|“ I slmple 1o jedn ar hﬁllhm i1 i meme
I 3egin raw by payin udpH smcuni
Iredicibed of the um;.'m: bl
iy 1

__“Betty Newton's Notes

Tip 1o the housewhas: Thiy monthvs Ca
recipe for ~Supad Potilo Saled mnﬁel:‘f
1Rcions you won't have any trouble geit your

nd 1o petl the potasod i
boind o be puparb.
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i SUPEAS FOTATO JALAD
" 1 evailopy
r [0 Embbbigate)
i H wilswered gelsdin i
) W cup cold waber
% T cup billirg wirker
.;: Eo Vh cup bemen Juics
z o S
k ¥ cup whipping creem, whipped
H 1,000 euttamer-sarvicamen } Lup mwi.nsh i E
: thiy tan analyte spnitante ¥ hard cooked epy, choppad ]
¢ prodems batier If they listen to the shice of y um dherd conhod poutoss |
& mmeong who knows, That's the niason Mome 1 tup diced atery H
: Economiat Shirley Muwtll aches clussas for ¥ cup dikd grean papper |
: servicamen Irom the weman's pint uf view ¥ oup dioed pimienky
Servicamn, such i Donakd L, bchblel o { W cup chopped onion i
Parma, Ohio study the jroper care ind uie af W adp dvgsed parsley
B appliances s they tan batiar serve menrfy 1% bennpeo sali - i
b millicn retsll custonmm i s i, Tn shulfed prown o, dieed i
Tha InstructbenWhas place st ihe Columble Cas
Sytem Sewicn Corporatlon’s Cusiomes Service Soften gelilia Lt cokdwite,; ackd botking water f
Tralning Conter in Marble Clif, Ohle. drd st wesl ﬂgﬁ”‘ i o mf |
mad stcvicemun with the women's polnt Sugdts and mh. oy e, iy
of view g0 4 kang way lowid sodving b ,..,,L.;':."f Are Imm :
makers’ probbern, An vhey krk Jusl avithes ¢ el oy, ond fold injg tmnu T
!

tha many services avallyble from the SOMpaR [} mintan, Fedd m

which providet you with the dependibl I'I'Id-clr imle mﬁ .me Pou mhmﬂ !
T Bnatgy ~ruturdl gas. fup mold WA firme Uneveeld and -
nlsh wiih ofis. Makes 8 1p 10 sarvings.

et e i g




Crtabive cooking i fun, when vou have § mods
10 41 HiRge ?ul'i #avy 0 tlewn. Cun halpy
you prepare & meal Bal logls like you've
laved aver 1, bul you really haven'l. Jus
idscd all you bavh 1ot Awaniars is sel the
confrih prapedy. Then wou can da samethang
05, whalis your heeal pow’in poafecily amd sits
madicably,

The Geal panl, of couny, i that you donn
have 10 elean the oven an, mare, G don (1
Leiber than yisus cait . autc matd ally, scongm.
bratly aned Lasgar, boa

A g !ﬁ- tangr 1y for prople wha love
16 it and wha bee 1o cook et Bving
T chedn the oven. Ty i The tlean encigy for
4 Cleanet watld, You cin Tind aut marg 3Bt
ITRHEEN Edb Fanguh Troem o gar B EAPERY o
apepdiance dealbes.

=hon thean, mdess, deg nda by dnengy -

Goed Muintenance Nabits
Everyona's Raspensibllity

AL Rk # o5 somicthing Wik Ean b leawir s
tha et feflimse. Lach ol us fus) ik fia (Fn
thang. " Tale snadural gas, b svsband e b fstm
il rerr gy i s methingg we aflen lde fair wgi e sl

dNEE by VL B b depaenadalilp the year
‘ol Bail matural Bav, dnel Bhie gas dgpligances
ket homos, sheoulil b rrosiedl wilth rewargd
Al vdre Mhat's adey 0% sponiadl ke Leeps
iy hng tlean -l gl el gn e
Rt wedfl ne e beaters angd gsgshance.
Lopesially smparidnn Se wie In Leegs an pyw
o b daeitase nilter, 1onaeds, i lae leaned op
risjilae ek peeiadee By, 105 b o R prachioe
aistiel homie maintenanes hghi 3] vidd fng
1 you luave quesfioms abioue the pas gysianc e
oyrie haimie, gl call g g L TR
Thes IF Raosy what i do it thien,

..

Mew Plant to Produce Gas
In Supply !Inlldlnj Program

Ay part el ity devenibeg picgtam o expand
B4 e ey apatity, Columbi has aAROENCEd
pams for a 533 million plang 18 cenyent Im.
peed pelraleum liquids inlg pipeline gualiy
gat. The pland. de be kot in Ghio, 5 ARpetled
o begin operating by mad 1973, Though mene
oorily tham gas inden conveaBonsl iealls, W
Pl Tt the pilame will g necued fo epn'es
FERT PSRt SURREY BoUt0 in mesting shaigh
risimg demanedt ftam cusigmen for clein.
burming gas.

_ Betty Neuton's Motes

Beily Hewion ofien 3 Chinpt-of -pace recipe
for Cabight readery this manth. You can mghe
“Stulied Fucchind Souak itha Brghinght &4 yoar
meal ke pawt fime v e dmnpr fuekh

Mramahaie, whi hol please pour Tasaly with g

< ol - o o o u.-l,'.r
1

STUMED TUCCHIM SQUAsK

5 rvedimoi o
I"ul;-lhiru

3 rwnn el brepd
Thumbey

¥i Cwp it
vy ¢hepiig .

T wrdH omean, minced B

¥ tubdepngens miheed
pitiley

1 ewsnoen wll

" IR depinn pEpR

1 e briten

3 telsbesporns Buiie
OF s
Farmevan cheeee

Wash rutehini; cut off ends. dpn Pt
Contrks on bowion g sabbed wases § min s, Haly b
lengibmoe somove pulf with spaan: com.
Ban# wilh boad crumb, thisets 8.5, it -
ey, wall. peppar and epp Bl pucehied phally
430 wath bultxt, sprenlie wih sddional Fai:
meskn theeir, Babe W us enien ol 350 de
Wres doa W msniigeg & By AT g
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¥ou cén comens naturad E::
mondy by petiing all tha hest posible
from mvmty cublc fool of natural gas
yok pary.

You! home may ba heated with an
obsolele gas unlt o with 4 g Burnar
:;a hmud ﬂfﬂﬂ:l’l:ﬂm e Ay

e worl Il y through many
winners, Bul Impeovemanis In gas
wuipmani p:#::mm ind afficlency
hiva betn mada In recend paan,

Replaciment of your peesent gui-Nired
heating piant with 4 rew, comBac i
deslgned fuinace may ke floor pace,
Imiprove your hedting resulte and decrira
prRur gas oonumpdion.

It Is necanary to consene the ua of
thi Imporisnl nabuial Meource,

You owe it to youral! to have & heals
Ing conirkclos inspect your gas hesling
sptert this wmmer 1o that ropelate
imptovimenis can be made balom cool
wemaihar artivey ihis Qull

aluumema

=don ¢ hein, Ptshis s, hipeacliley ey -

Congiest now haa balors I fvo bills that
rmrp tignificantly ko endourage the
driflieg pragrams Aeeded 19 devalop naw
a8 wppiies,

These measures MR 3513 snd 5. 2467),
krawn &5 the Sanctity of Contract Bills,
will: 10 pei more realistic sendards Tor
determining gay priced; and 3) disure i
producen thai spproved contmct price
snd other economic termd o contracts
will nod later be changed by tha Faederl
Power Commisshan,

Passupt of thitsd bills batorm the presn
Congress adjourhs can tealp revers & (aur-

r decling in exploritory wall drillling
I;'.Mn. producen the sconomit Inhoen.
tive to Invest in coatly and riaky diriiling.

Wirlie your %ension end Repmienia-
flver 1odiy urging them to ek aclion on
these bills, and In thly way you can help
avercome the snergy crise

A reguler impection of all cudomer-
owned matursl gas carvice v B one
of the conlinuing safety procedures of
the Columbls Cas Sysiem. Cas company
Impacion, uiing speclsl detecton thal
wrabke [hem to d-eﬁwljj_nn without dig-
Fing of othirwi  Jinlurking proparty, ke
o work duh  throughout Col ]
vn-stale o srating sren. The
iraprciion devioet ame capabla of s
ing a3 llttle a5 ona part of Asural

I d million parks of sir. This service ¥
skmilar program to inspect &ll Columbdu-
owned Hned i 8 contributing fecier to
ihe enceilent salety record of the Colum.
bis Can System ch serves mone Than
1.8 milion customers I I retal mar-
kel gres L

Whan wilting pour Congretdmdn 1o urps
wpport for such Hages o those adwo-
cated In Columbda'y Action o
hetp albevinli tha imingy wipply "
mere bt & lew pobaters:

Adddrets your hetter to:

Tha Honurable.
D o bt et

Unligd Stktes Seniis
[, House of Representaliven)
Washington, D.C.

Wrkia while an haoe s imely,
and ba ipecific by naming the suact
beglilation.

Tall your story ]
WOdCH, n‘;-m hrunmr:whlhhd
your polnt of wiew, and be briel

Wodunbar ; Span
hnowedga, hurwnw ﬁmmh ind
promiliue

Ba polun and respectiul.

Sgn pour name and sddes,

il you do nol know the names of the
two Sedators from your slate and of the
Ropteseritatiet from your Congressional
dimrict, contact your rdprapapd! of
publle lirary.

Evary cliizen bas the t o write. Your
views can and will datteraing de-
dilons which may aect your fulure.
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ﬂl' Combsig 1rmaineg 4y n and
mdiile dalvb e P omostere dor 1 howr
CUsim myy b rippled s i) Mlace
otk o) ok on pishaaded
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Tush, b | Wiy on
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Whien It comes to wabey for school chil.
dren. you csn’t I rwhi for sais
walking to oflen. Clianes will begin in
Seplambar for millions of children, many
of whom will ba allsnding lor the fimt
T

Motiin sheuld obisres schoal pone
resttictions and waich fov school safety
patroly, made up of studonte who help
m?liryﬂunllr friends cromi Intarseciions
b dlely.

Studenitd ean bilp reduce e numibeer
ol Infrddes which oceur amch schoal year
by Tollowlng the seven “BRules for I:l.-
Walking", recommendid. by thie At
Ul Aptomabile Associather and repeated
ihis yaar Tor Grlighd rescers,

* Crom only ol coodwalls. Evep 1o
tha right 1y Crisswnlins.

' Refire (rotsing ook both ways.
Be wie the wiy is clear belore
you Cigk.

* Crew only on propur signal.

* Waith for luming can.

* Mevar go Inlo the rhadwey from
batwibn pdtked cars.

* Whate there s me sidewalk, walk
on left uda, Tacing 1M,

* Carry i wii something white i
night, o help drivers s you.

iy

: 3

Flan Lo eise \he sirain &l paying winter
hesling bl You, tno, can reduce your
winle! payinents by arranging 36 pay the
1T, iln‘r::l for ghi service the year
"Folare . Ea COMPANY Dol sty T
B urage bieed on past u:!n #th
dEcbyr:t | (iviewed In Apdil, bdjusied
lo rflett ubnormil wesiher conditiom.
It B simple 1 jndn. Begln fow by paying
the | .Imnu' mnﬂ:::udmlhnm-
ricind BHL If you have any guosiions,
contect your locel gad compeny oifice.

L
Ras s Wt
Bl 360 Miosuse May e

Like 8l] Yourns of onergy, nmiural ge must
bv waed poperly 1o assure g salgdy.
Appragirnalply fowr million homos and
busindsies In Codumbia's seven: sato Gars
how afea use natural gas with conlidencs,
Mormmal silely provavtions by vou snod bay.
your §is ympany haip keep it thal wily,
s n e .o TURET BEAHEG CAn D O
[ diniover & gas heal :

¢ one ocour, A dislingthve
odor han bown sdded o
 Patural gas 60 Mol ween &

! Tl ek ol ga la e alr can

woted, Tha odar

disappeats & e gis it burmed, .
So. I you wnedl & “gas odot.” vou iy
hivh & hﬂ.ﬂﬂmnwr‘iumw
and by "l amell e 80 laddreg)” Than
describe what you obiervs. [n wairome
Cabed, you may wanl (o kave the ~reme
s and 1enoil from & nearby Lelaphons.
In any (a8, a0 sipeienced gus tome
Pany wrjiloyea will Lk spgropiile st
promptly. Jult femembet iwe hings.
Mitural jas b not dangerows, bt s mis-
e may b And, 1 pou sl g, calt s

YOU AN THE INERGY CRE
o ] Tk st vt Vo
550 Pplie A i Proa
(o oyromtag Seiegioty gl o

Gl i
& bos 23
i
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TV Specials Lond Off With
llnmlltmn'lmlrhr

SEVER dabr theis Ll Wk By @ serioy i
AL LT B A P N e
wiinl amr MEC Ve s’y Hrveg g lugle
A vpeal of B Clnalging Lavaits, Ve
Leitle Dhvisanie Bus 1 be ik [T
faud tew yeoniabs The s RN T T
by g companie Mhavsugh the Aniprican
Lat Agsorealinn

Th clatos anal finses o

L T P Sy m E % e b
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Bavsssd o 0 B A - The e abdee aghy ga tlie

B Ly !

Pedsedaay 12 @ UETLE I Pt o 1
Faajal

Shpra b E Byiem o haeity B gt gyl

ApEl 88 W agrin My oo,

4 hsaie that bas m saiwla en oy B g4
fuch a5 W3 tisnes a0 math hag throwph
il eool ay sne thigp B gie ot b gl imsg-
laton betwerr the sl safior

Feal € iaghy Sl g g - Liae wn gthiges
Htping or cawdk o preen ) rafes anel o
W el leoen Srabing et anogne doege,
il werifomn Abus Q08 grgs s i crevm o
e evbenior siprfas e gy fime, ow.
e vally wmaler gl passd

Chitl e farslang spvlim -l galia
L R RN P TP T 1AEarVY 30 Purinag i
ar calk yimie Diegiong e e comgiang Ol
Putrade & bk s snd manone, i vkl Keop
st derd Luesat o rles gl wmd el
B e o1 sandigtons gl wengs gl 1g-
woer ante (i gof PrineL e, ETTIT" 15 [
and gtiethacmng e o whien G e i g
outing  Rar dedks am etmlerh an I e
fariaed by g il s sipe lapie

M dawe fyaraa g g P e - 1 gy gl
fe by wiaue furmaci gr et heating e
LY [T TR I ather bag regulanky by
& leralung iy Ty befaan e bege.
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Plvar # voull biger Tpas B
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_ Betty Newton's Notes
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BROILID
HAM DINNER

Vit jan Cotrmen podale 1l
| Hamideiqs, 'y na
Haiinihy bk,
Whiald Oy .
VMo 3004 umpueed Al el
hahegs, drinesl
A Jisini
Lp0 lvuman saflar, e Limd
St bana . baerinps

PlaLE 080 13 o Eebiler pras Biinl wngler
ma Bhame b 1 apangsg % by Treim
Maiv e Shasky tat o e ere and adid il
Clpei Add URUugh dpLt [ aice 10 bhisen
bugar be make 3 paste Fae hain thice gim
Wrel bl place god mur el g o
Iriules pas Spepacd ol of glare on ham
thie Tuen Mase 1q lugh aml birgsd fop [ ]
by Tubn Bane shie arg dargsh il
Elasi Bl glierris i eder il apitico] hak sy
aral ptacs thwsn gooeel bam e Wpusls
Figd anilk slive Bl g At bgnp
ke 4wy,
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* Wl the sun g slrinting tifarn bihinighs
and gy wid bt the n Trlps bt the
LI TTUR BT, P, heep o ¢oveds
s et ter orduc e heat s

® Keen fieeplace by ol wfen nni
™ use o hlock the oenang with 3 romse
ahle cepver auelp g Plenamsal nip Hunalaling
bewaned heal riwe aiztl an opes chimagy
hels beal evcape up thie ohimney

* Keap opening and oy o) suside
LLLILITEN TR IR e,

R dhe thrasnpa g 1 B ol sl
tevesd gl e ot aloae Krrps "% ypiy,
il B gl fias lartggm sy dpemiy s ati=a nd ithi
thatmweitan & gy el npcralieg e
Wil maniain the devireg ey b e

® it il Lgmslent inilorw emperdioes g
whith the hewwe tearnsfuetabiie. Fpaling
CEAPE wd b bt 1 gpe e faae vy
g yone s yisar Hevemionlad absre n
tegpers

A L momanls of your time g foflpn.

; mg theve hinls can sgue PO mtirey dunng

|| the coming winges otk You don s sepg

i bor b & shiallodl 44 alsnnga anel it ween'| pes
i ot a great desl ulf e on mones,

| Aabe winr tnii o Wl - i
v home does mig Py wBonrmn v, «
YEE Cdn make vowr avn b Brking ala.
I o Bapang choar pashie 1 s wisitlye gar
emetsadle of iy and see L T
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® st furniture ar el L TSEIAT S T
frum v liong beai outlp b aly
furcet e venty

* Lhatige or clegm yone Favmace fulpe wpy
Stallimes duting the wintes & fnace with
& dty Gilver carng ML bl g g
Eliieney.,

* Tuam oft vegisters and il a2y 1 e
thal arenty being wied and kerf idior
[T

= Krop disrs W unfieates] hawiin Ré
fhges dmil Fficy clossl

A pa g b ull m Iy gl g ST
the Rifchen. 11 was s devigned 160 1hi
el d] it

* Wheneyer your heating weira doeen
T b b oporh g propwey, daa g i
bognadt © wownel! Conlegl soan hiraling
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o B mpiplieie Akl Lewls gl cord
fame, WEiAg s sumilly  will

o beimened o0 aH vdet Akl i, tedory, gallc
ad pieh Peppte; Look § nuiee Aded vised
af beian, wall sl e Coves sod ek

* 1) mngbes. Add podatey amd raeie Conk O
Fridkn e, of | wepetahiea aie b nder. Rnmows
L s abirs Copnabiid fhoagr gog iy
L, T menlare o e b o husalips
misiyre; berd, Dook e I dans, illnlig
{ il il lrhvorel Adil wogetable gnd
lemd Ajipiomimgiely I, - “vifg.

L L Sy— m’il l

Codiprt & G Teaevamission Commpany,
4 Corlumbey Ops Synlean wulsuinlisry, trang.
prarts e aeomnmabely Dkl od dlus Sy
bowibuest wpply. (ihar supplics lom
Phral args e transeniicd by five oulor
von-aihlialed  bramevassion ol ncer
long: teim supply gonteacs.

I-HI SDLUTHWESTE RN AN prusesd
sl thrnugh Losessans  Sdmusalpn
lennmsee sontl Kentpchy 1o sha Ypst Vi

nkd baadin whee o o s lvvered o
Slumhia Can Teansemansiom | orpiranng,
srhnehoom Tsf tranipo s Thie gas in ol
brid'e spven-atabe imackobing srea

Ther changes o Columnboa’s ooganite.
Fopmde sty r-lllrrlardlgr Al e biral
diginbulion comgaings sl doliver ihe
©ds o your heme. Beginning Apeil 1, all
Coldumbia dhistrchution companms will ba
gl fesstm Colurmboes, (e, Dl ibeeie
wil bt e d Pdrrge o Whee o geerade aderdiny

The mdrege than nine oablicen £ olumeis
custurseme Ivlog i 00, ol cogree, 400
accusiemid b hiviog e leesilouarien of
Ui bogal gat compainy ol 13 Codums
s Columbia b @ owgaaness baiving
Peandybvarda, MNew Yook arel Macylaned
lave been headguartenad in Pittdbigh,
Fa. an thost sereing Waoss Viegink, Yirs
Aendd i Kerituiky bave been headqua:-
tered i Chardesion, W, Va.

The hatuciunng s macsary to Im-
prove ita elhcieiy of e Columbia
wyiten in @ penod af raally changing
business conditicns and neing aperating

i

1

TIIE CILLEABLA CGAS SYSTEM, ona of
It radean’s lpagesd natural gas spieims, 4
thanging iy grgandzational sligalure, but
the changes will in uo vy adwnely
Mieey live refiable supply o' nalural gas,
tha nuality ol service, af the porsunal cune
Lmm for eath usinmess meigy nesds.

The Columbis Syviem dinecily o indis
rectly sirvis gome four millinn condomaens,
ar almost 10 per cont of all gaw eusgapes,
i the Umited S1ai0s. The Systes iy msde
i ol IR Pubenl conipeiy, 3§ sevvice com.
pary ard 17 operating . subsddiaces, It
SnEaEts 0 Palurdl geas eapluoralion, proe
sluction. puarchdss, storage, franmision,
resdhicl, and relsil seal whidesals wles.

Appicimately 53 per cent of the Co-
bumbia Sysemy yeatly wipply ol moro
than 1.4 wrillign cubic loet of nateral gas
cornts Irnan il Soutbewest. [h rae ainkng
gis == slighily mare than 10 ped comt —
tamas from ihe Appalachaen apoa,

et Thee wibidation of oleyirdde dald
etk Laildios  angl oepobern croam-
rALk m g gl ks paasilile 3
degren of cudomaer secord conlralizatson
il jirevuusly allainalile of coonumiicaly
P RILEY

lH A SISHLAR MOWE, headruartens far
Criumbna Gas Tranuninsian Corpaialion,
ol Londucts praducilan, ranamBgio
Areh Wragn Sl (ol e Columbia
Syuern i e Appateclien arca, will b
wemtened i Chardesion. Wesl Vingings,

'ﬂalnllnilifm, Lelavears will coutings 1o
e 1ie Pmd e fios dor g Coduenlias Cas
Sywben, Collumilsia Gas $yvem Sorvice Cru-
pratating, amd the theee Syatean conipanips
Pty responsilie oot develuging new
Rav upgelics

Colurnbia's gnal v & more sifective
magenenl oianizalivn dedicaled o
wpMying e ratural pas aesds of o
muilboa (islamens o whoipale of ot
froemy wenlern Ohso ko the Allanbc codst,

Call Us Retore You Dig

r.}"llﬂ-" YRS 00 vona avaliomp wined ahieh-
Ml il el e s ety g wpr 2 pan
Fil gan pripmhimne. 1 vima have ek done oo
et pnsgemaby. Bl et olipgglog. ohas
TinE wia b D s oseropiadory bas bisie sper qul dha
s Dty orcalion Walls g compssrabimn,
W Lin kieey yoesr gas wirvica sale and
Uepueadlahile

a4 g had d g
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ZESTY ROAST CORN
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I b1 10 ears it ciim

L4 Gup butier ot Margagine, soitoned
| 2 tablespoons prepared mugtard
|4 teavpoons propanad hunensdish
1 teaipoans sl

I Wa leaspeodin 1epie

j Chopped paniey
I
|
I
I
|
I
I
I
I
|
i
i
I
I
L.

Hutk com-aml remioe silk, Combine

hatier, muslaid, burserachah, salt and

g acl hall of hutler micture
onogans o e Weap each car lantos

Iy in beavy duty aluminum ioll, wealing

carelufly. Pace wrapped #an on pros

heated Cas grill anel roast, yung high !
Mame, for &» 1o 15 minutes. Turn
ocearlonally. Serve with feemalhlny

Buttor mixture, Sones 4 10 &

fuama

=k oo, mockera, deoengidds paegy-
Pl

w
Bea't Wait Untll Winter
To Chack Hoating System

Ve all kndow hot sussmer days is the Hing
Bkt yacaticns, 4 comfmg dijy m fhe e,
Frosty beemisaabe sl an e oream sundae
Wi alva know o i Bard 1 think shegt
el winler'd proiblens when the iemper.
#ure is clowe to 100 deiren nuitide

Bui what beiter Limal Thie next month
af pwed acluilly i the tuse o rewdy
o winder, rspesially il v had any pars
Goular healing problem Lo winier. Ay
hesting sytlem necils regulie e Heen
anl rdislenanoe. Tise lima io dny same-
bhing abiowt i1 when you groe udirg it
That's nerw,

Economical Mesy Plansing

Recent incressos in foerl girices have bns
temalion public comeem and inlerest in
Erontimidal meou plannang, e Dusne
wieh Seraice of the US Depaiment of
Agriculure propares menes lased o Dest
huyk allered by bucal markens Copln ol
e mwenus are awailalile free 19 cone
samery upon fedeeeat loodn. Soryvice. Bonm
S41:A; ONett of Cuminunitalions DA,
Waihingion, DC 20250,

Wowld You
Mrefer to Spremd

Your Winter

Maiting Coasts .
Over the Estive Yoar i}

Asgdind T yrear Columbiig Gas i alffpring
it qustimnery [he opymlunity W pan i
ekpula Muchge) Piyinent Plan and spieal
iheir dnal oF gas bEnli Bvenly ower s
Tdummeneh wprignl. '

Sutecys slwew that 1l AEAED Fgsar
Prtlel waes ahesat owostluredy of iy smo.d
Kb pnRsumphion |||_||.|:!.| b bour ordiboag
winles mernlins, | Fose high Dally caie ~ipinses
fanpies god @ sieslo i the Tamiily bialget,

ey Wesiasanis of oul cusomscrs has
dopacly disiownd  The  advaniages of
Plenning alvead and of caung i slsin
of high wintor gas hilk by parrng he
B BNCANE foor gas wervice sach manth,

Muest mednib, Calumbia will alion yosr Uhe
uppustienity Io join the Budgel Paysaont
Plane Full detadls will be incloded 0 yeur
maat otk bwll, 6% eany b jain, You s ngaly
pay e bgure marked “Dudget Anount”
o ol Rl gad bl

Mate and move winen are fampiieally
bandling jobs whih cace were vonigds
eicd simgily for mwen. Vour Ras Cornpany,
tor enamphe, has women engaged in dis-
=k hing, eleciranic daia Protesng man-
SpnR, dnd kocal deeounling IHpIMﬁH&

The latest endeavenr capably handled
Py wennen ompboyees by that ol meeles
reddmp T frst womemn negos ek,
Mg Wby Prard, of Cng, wan a Hhrpbuding
tonlar] cledk dor the Sorelee Dieplarmeng
in Codumiias whan W g reailirng
opning wak announied. She applied and
ol lhe job.

The meter reacker opeming & & pan of
the rompany's progrsm lo aare L TTE
Opporturkly o sl areas B e O+
[Hy's ubiy b reciuil and comploy paalt
lied personned, and 1o provide eual
opptkbiaty fis sdvantemant ol sme
Hoyeds, including upigidding, picmalinm
i tranung - ol wathaul dlye, s ynation
4o race, (ober, velgion, nai®.nal odlgin
of b

1




Gecobar 11

Tar L AraskgdE wa

Tl PUMMKIN RALS
|

i 3 cup silied ﬂim.
X4 ampoon wlt
R I 0N baking toda
[ filsl ey
¢ V2 tesipoon gingar
v W eHpGon $innamon
;AN
11 tup brown wfu
. 1M cup salad o
DV cup minded datey
i W cup chopped nuly
i A1) cup canned pumphin

e jang pradually and beat woll, Add
1 ol dabey, mun aea men Ao il e denly
P aHevmicly wath pumphin B e miudaie,
s mining Jen] enibigh io eep the babipr om oo,
v Fous inla g gikssid pen 3" 19" 117 Bake m

{
. b
(M obnd will Fes, vl sonds aad wpicm. Bl E T
| .

b pirbmitid g oven ke 00 180 caseory b

¢ M meemicn. Coel } mmuies, iemaee Brie un
i bd cool oa coobag rech. Frod with conben
i tonan’ g Melling

: CONFECTIONERS' SUCAR IROSTING |

¢ 1aWT cups silked confeclionars’ suger |

1+ 12 lblospocns melied bytter
i 142 lableapoons milk
U 1102 waspoons vanills svisct

¢ Comising inpredeast. Yerdd 1.2/1 dosen,

-l chtaA, eodipra, Ui ferlidely 1o gy -

ﬁ thy Noutor's Nots

hdiin g

R

S L S S, 1

Fhrioinm

porarlibeniin aai o mrshaarloo, chosims oW puoes
festibniti e an gras agsgabiaperes, Mieir e
i la vers s that cormou v mmeasei s
can e faken.

The program spbeiily lerrels out proke
B S00dR CHIRA pn ) L0 €30 D spanibed
ane manulsgturers nntifiod whilg the pae:
tieular appluance model o on ihe assembly
ling dnd in time - make leathgns
and  adjnimenis there 3wl 40
kel alteady  installdd In  cuviomer
R, :

Colembia o cooprraling in GAIN be.
CAUME we winl 1o he cenlein thal when
you ieplack your piesent gas appliance
with & new ana i will conre Tpel, s
rou moagy, and be the bes-wurking
appliance you evl purchased,

e\t g
i you selt pas...

Call the Gas Company?

This can hardly be taid 100 often

Under noemal cirtormsionces, maiyra
=% it one of the sies ot of encigy.
wat Shigld & brdl deveiop o dangeiou

+ eondithon cxisie that must by correcing,

Av it eomess lenm the earh, pataral
i odorlen. 50 we nut v an odaranl thal
will 121! you gas i In the aie 0 you el
2 “gas odor,” rall 1he Gas Company fight
dway. Il ihe nder B vory sirong pau may
Wwant o vacale the premicon Immaeddiaiely,
leaving ihe door open sid <l from &
niedrtyy phase.

Don't hevitate. H pou senvell gas, bt e
know 2l ence.

4:-""'!-_
BAME It Werks For You

Columbia Gas i helping make sure v
gei it most alilcien] gas applianoms
possibly

Our company o cnoperaling wiih the
American Gas Anociation, The Gis Aps
pliance Manufeciurens’ Association and
wthet s companles acrow the natlon in
A prrogram knawn i GAIN [Gas Applance
Impinement Mewwork) that is designed
I puoresde betier consumas service dnd
prolecinm,

CIAIN arbilime inios et lon oblakned dus
iy gis copany servica calls 1o pinpoin

Ron Crilberisan, Columbia Gm

lahervel, believes that by holping otharn
youl help yourell. He praciices what he
Pidarhad rl: being & Shtire clvam oo
Aladkhin Tempie-—a philarthrapic orgam.
2o ol Mavany dedicated 1 poovitding
megllcal cank g Gacilities for criggled or
s.v0iely bumed children 10 & mairoelous
fecling of savsiactlon tn make jpeople,
eapaecialy chitdren, liappy—in make them
laugh,” e wid, I can’t help B maks
the world 3 betver place In which 1o b

1







