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¥OR AUTOMORILTS, LIGHT TRUCKS AND MINIBUSES

I'
rict, alonz with other agencies,
in our environment., Accord-
dj of what other agencies and
of alternate fuels for gaso-
project is to determine the Dractlcaolllty of using
Tistriet's autonoblles, light trucks and Minibuses.
2 1s to answer the following gquestions:
apabilities?
iI.
The following gaseous fuels were studled: compressed natural gas (ClG),
liguefied na+ural cas (1173), and licuefied petroleunm gas (LEG or provane).
We uu:rrt 3 tc contact those govgihmenua“ agencies, fleet operators, and
fuel 4 no o ests or have experience with the opera
tion of gaseous fuel It should
be i i have chosen to discon-
ti nicles to gascline, they
ar ticns and, in many cases,
re ct's predecessors' ex-
perien e is mede to st 1dies by others, such
s '] ciated with Geseocus Fuel Vehicles" by
Arth
11, 23
1. L.A. County lechanical Department:
L.A. County hazs discontinued their tests -of CNG in automobiles
and light trucks, They concluded that CHG was not practical
as a vehicle fuel as it lacked the capacity to provide sufficient
mileage range,
2. RlverQ1de Counvy:
Riverside County phased out the use of CNG as a vehicle fuel
in 1970 as this fuel was not readily available at outlying
locations and it lacked sufficient range for their needs.
Riverside had many complaints by drivers of too much loss of
power.
1. Report to the Massachusetts Turnpike Authority, May 5, 1972.
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1 verated one larze 50-passenger bus on CNG
oril 1971 to lMarch 1972, This bus had to be fueled
twice a dsy to provide an operating range of 105 miles.,
The Disirict has also operated 19 Minibuses on dual fuel
systems of coumpressed natural gas and gasoline, These
buses have 2
have aver miles per unit of fuel., The driving
range is cient to a&llow these buses to operate
on natursl gzs alone, 39% of the Minibus miles are
operated on gasoline




Report of Alternate Fuzls for
Autonobiles, Light Trucks and Minibuses

n the engines of the Mini-
e explosions might hev
s

been p th ti me arresters in the
positive cranzcase ventileting by-pass line to the car-
buretor air intake. These arresters were inadvertently
oritted by the factory.

GSA is operating 140 sedans on dual fuel systems, gasoline
= 2

and LIIG. These vehicles are assigned to the LAX motor pool

at $6th and Airport Avenue, near the Los Angeles Airport.

Drivers pickinz up altomobiles are instructed in the use
of the dusl fuel systems and are encouraged to use the LLG.
Once out of the area, the driver does what he wants to.
Mr, Herbert Olson, Assistant Director Motor Zguipme and
Project lznazer, claims it takes 3 to L minutes to flll 13
to 20 gsllon tanks,
o fizurss are availsble in the Los Angeles area relative
to cost les per gallon, etc. Ir, Olson indicated that
the fuel eage is the same for LHFG as for gasoline. On
January 1973, a flash Tire occurred in a LHG vehicle
as 2 f a procedural error. This was the first

ire in nillions of miles during the last three years

For w Section H. Safety, 2, LNG, on

2. State of California, Division of Highways:

I__l

Beginning in 1970, the Division of Highways instituted e
test on LIG in 25 vehicles; 10 pickups and 15 sedans.
During 1972, it was necessary to discontinue the LIG in
the ten trucks as they lacked fuel capacity to meke them
flexible. The State does not anticipate any expansion of
the ING program, at this time.

C. Liquefisd Petroleunm Gas (LPG or Propane)

1. City of Los Angeles, Transportation Department:

tv discontinued the use of LPG in one of the Council-
men's susomobiles during 1972. They are presently operat-
ing no gaseous fuel vehicles and have been specifying
diesel, when replacing heavy-duty equipment, and gasoline
for all new automobiles,

The City

3
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Light ° rav“o and !dnibuses

Division of Hirhugwrs:

resently operating 53 vehicles

in. Ten more LPG fuel vehicles
xt 30 d=y ?h:se venicles are

OLanDe ﬂna Riverside Countiiles,

ve been more SuCCGSqul than those
The LPG has the required operating
to employees, and has a lover loss

urael gag. LPG is availsble tnro ugh=
a area.

Los Anrsles Counby, Jechanical Departmens:

LPG but does have
engines operating on
sir raid 51*"“". These

quipped 80 vehicles;
on LPG. These units
ords, etc, Nothinz
lves or wvalve seats
on. e s experienced 2a
creat deal of provlems relating To burnt valves and valve
seats. They have experienced about a 33% loss of power.
During the week of December 11, 1972, a Dodge ven failed to
accept fuel from a propane station in Blythe, Czlifornia,
The windows of the -an were open. The Two employeses drove
some distance from She fuel station when one atienpt to
ight L 3 total

end uhe van blew up., The van
D10y are still in the hosplua&, badly

The Board of Supervisors grounded the use of propeane vehicles
»ut has since changed their decision and are continuing the
use of prepane with the provision that there is to be no
smoking in, on, or about these propane fueled units.

Von's Market, 71 Monte, California:

Von's Market has been operating 85 trucks on propane since
1956, Tney nave had many problems with ecylinder neads,

head gaskets and valve guides. These vehicles are averaging
zbout 3.0 miles per :alTOn on propane and are pullirg a
sross vehicle weight of 76,800 pounds.

One of the adwvantegss that Vbn s has in the use of propane
is that this fuel is used as a standby for thelr bake ovens.

L
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nt, 15 trucks, are eguipred with GMC
All of their sutomoblles are leased
ine, Von's reports no serious problems

. 5, tv of Comm erce:
Certified Grocers operates about 200 vrucks., In 1971, 100
anits ware orers = rene, and the other 100 units on
diegel., Durinz 1972, they phased out 40 to 50 provane units
end have replaced them with diesels., Certified has 40 new
diesel trucks on order to be delivered in the early part of
1973 + nlace LO of the propane units. All new trucks to
be will be equivped with diesel engines.

Cylinder heads =2nd exhaust valves have been a major problem,
Maintenance of the diesel engine is more economical than
-+

predecessors had no experience with the
S t they have had extensive ex-

were opverated on LPG by the Los Angeles
19238 until 1942, Tour Twin Cocach busss
from 1935 until 19L2, A1l 2L buses were
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Another of cessors was involved with the use of
LPG. The Asbury Za; Trangit System and its successors
operated 36 propane fuel buses from 1951 until 1959. These

L

VILTS were

Two incidents were reported relative to the safety feabure
of using propane. In one incident, a bus caught fire in a
lay-over zone in Hollywood, severely damaging the bus but

ith no injuries to the passengers or to the driver. In a
second incident, a serviceman drove a bus away from the fuel
island at the Glendale Division without disconnecting the
dispenser line. The hose broke and the safety check valve.
failled to function properly, zllowing approximately 2,500
gallons of prouwane to pour cut into the yard. Alert action
by the employees in shutting down all gas fired pilots and
prohibiting buses from entering the yard avoided ignition
and there was no fire,

5
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and natural gas offer

ions standpoint. The
ate fuels, while reduc-

t which is low in hydro-
of nitrogen may be

enoving the isnition advance mechaenism in the dis-
by re-cirvculating sone of the exhaust gas. '
The Arthur D, Little, Ine. Study concludes that:
Fuissions from these gassous fuels epproach the standard
set for 1375 auuonoowies, vut are notv lower than those
proposed for wu,) sutomobiles operating on gasoline as
a2 fuel. in terms of reducing autoncbile polliu-
tion, 1t 2% “he main impact would be obtained
from the of lQ?O—lS?L nodel wvehicles to gaseous
fuels. ter models could not be converted but
vehicle d would continue to be used. TFurther
develorz 3 igsion levels of gaseous fuels
to the point vhere these vehicles can meet the 1975-1976
standards, but is may reguire emission control equipment
similar to That proposed for gasoline "eh*c;es. Therefore,
it sppears that any impetus for conversion after 1975 muse
rely heavily on technical, econcmical advanuages over g£aso-
line.t
2. Ixtensive 0 being done by the major automobile manufacturers
in lowering the emission level of gesoline vehicles. The Divi-
sion of Highwars, State of California, is testing several 1973
GIC automoblles equipped with GC's 1975 low emissions package,
inciuding a cat ic convertor. The emissions from these auto-
nobiles meet il 75 stanaaras. As these vehicles have accunma-
lated limited mileage (about 6,000 miles each), it is impossible
to predict the Tuture emissions. One 1973 Oldsmobile is aver-
aging beiter than 12 miles per gallon.
1. Snoover, Douglas and Kelelkar, Ashok, The Benefits and Risks Associated Vith
Gaseous Fueled Venicles, May 5, 1972, p. 19.
2. 1975/75 Federsl Triissions Stenderds (Grams/Vehicle iile)
HyZrozorbons - O.h Carbon ionoxide - 3.4  Nitrogen Oxides - 0.L*
Hiitrogen oxides standard does not apply until 1976

6
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B, Co=3

ol

eral government converted to
ne, The LIG required an 13

£ i down to approximately $650 each.
strietly IUG and, therefore, reguired two
-

oty

o

The

18 za to fit the configuration and the size of
ths © I and allow the sedans a reasonable operating
range. Thoe State paid up to 81,200 per vehicle for conversion.

in certain areas, the volume
eat enough to provide sufficient
up some of

1]

ted that ING conversions in auto=
00 and §1,2C0.

e, These tanks us

lany tank configurations and various types of
availatle. The Petrolane Corporaticn in Los
zves the avarage conversion cost for an automobile

2soline - Iione, as the facility is presently available at all
District fusling facilities.

The State of California, Division of Highways, had a CHG fuel-
ing facility installed at Second and Spring Streets in Los Angels,
at a cost between 345,000-$50,000.

Thz capital cost of providing a CIG fueling facility can vary
from $12,OOO-$SO,OOO,1 depending upon the number of vehicles, the
carzcity of the tanxs and the fueling rate required. A simple
slow ©£ill system utilizing two, 35 CFM compressors, driven by
two, 25 H.P, electric motors, with 20 fill positions, may be

Zstimate - September 22, 1971 - R.E. Huff to Samuel Black Memo

8




Ty nde o LA -
Report of A +te Fucls for

Automobiles, Light Trucks and idnibuses

512,000, The same compressors and
uick flll system but would require
tl t0 as high as 5Q,OOO

be lf scd for approximately 250
srstems may be leased for approxi-

: Hai h n Diezo Gas and Blectric Compzny estinated
het , G 1loz eling facility, co“nlehely installed as a
closed system, including necessary punos, piping and four dis-
pensers, will cost in the neighborhood of $175,000.

L, L.P.G.

On Decewber 1h, 1972, Mr. Tom Laubach of Petrolane, Inc., estimated
= 3 2 3 2

that an 15,000 gallon tank and ?uellnﬁ dispensers could be installed

at Division 3 for approximately $19,615. This tenk has a usable

volume of 14,100 g¢allons., This t"qP may be leased from Petrolane,

Inc, for 150 per month. Delive nd installation costs of appro-
‘r) o .

xinately 34,500 to $5,000 wwould have to be borne by the District.

Taree, 1,150 gellon tanks, with a usable capacity of 2,600

gallons could be leased for epproximately $3C0 a year.

L ent fuel costs for regular gasoline is
tayl gasoline is 21 cents per gallon.

The State of Californie, Division of Highways, pay 7¢ per 100
cubie feet of fuel., One hundred cublce feet of CHG is considered
equal to one gallon of gasoline. Their studies indicate that

it costs between 3¢-5¢ nex 100 cubic feet to compress. The total
cost of fuel is estimated to be 10¢-12¢ per 100 cubic feet.

The District has been paying 23¢ per 100 cubic feet o

by &

delivered to our Minibuses.

L)

CHG

3. L.N.G.

The State of California, Division of Highways in San Diego,
California, pays the San Diego Gas and Electric Company 164
per gallon of LNG., This price includes the lease of a
storage facility that contains between 2,500-3,000 gallons
of LG,



eport of Alt
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Automobiles, Light Trucks and Minibuses

€]

Hothaway of San Dieso Gas and Electric Company

oy could deliver fuel to Los Angeles
1lon, providing the District had a storage
city of 10,000 gallons. The bulk cost at
per gollon.
IIQ?OGC
Thae Btate of California, Division of Higl vars, is paying
11d per zalleon (no tax) for LPG delivered to Orange County
in 10,000 gallon lots.

Inc,, estinates that the cost of

¥Mr, Laubech of Petrolane,

fuel would be ¢ per gallon, delivered in 10,000 gallon lots
to the Districi's Division 3 yard. In lots of 2,000 gallons,
1LPG would cost in the neighborhood of 12¢4-1Lé¢ per gallon.

irntenance Cost

Cesoline - Cost of maintenance for District sutomobiles, other
then eccident damage, is less than that of diesel buses, which
is 5 cents per mile.

C.i.G,

Thile exact = ars not available, uhe State of California,
Division of Highways, indicated that Uhe cost of maintaining
CiiG equipped vehicles is greater than that of gasoline due to
the many comclaints of poor performace., The District's ex-
perience is similer in that carburetion and solenoid related
problemns have been very great.

L,N.G.

The sgencies contacted indicated that the maintenance of LNG
fueled COulbme 1t is cppror‘ﬁately the szme as for gasoline.
The United States General Services Administration indicated

that tho cents per mile maintenance cost was slightly lower
on LG than on gasoline. No figures are available in the
Los Angeles area for confirmation,

L.P.G.

Most agencies contacted indicated that the maintenance cost of
LPG fueled automobiles was no greater than that for gasoline
fueled vehicles, Riverside County stated that their problems
with valves, including tow charges, have increased the cost of
maintenance above the cost to maintain gasoline fueled vehicles.
Those agencies operating heavy duty vehicles indicated that the
cost of maintenance of LPG fueled equlpment is greater than that
for diesel fueled equipment.

10



3.

g zasoline automobiles
enk size being 16

ALY azencies contacted indicated that the mileage range of
‘5 ores in i znd could be only usged in conjunction with
istrict's experience confirmed the results

ine Gen 1 ed States govermment,
indicate hat mileage range of I t great enough to
aflori a sinzle fuel system. There are insufficient fueling
stations To allow the utilization of this fuel in outlying sreas.
Toe Division of Highways of the State of California, indicated
that their sedans eguipped to operate on ING had sufficient ca-
vacity for their reguired mileage in the local ares of San Diego.
T, D1

- L o"e_

Tmose agencies convacted indicdated that LPG fueled automobiles
end light trucks had the capacity to Tuliill a regular day's
creration., They also indicated thet LPG was available in most
outlying areas.

Gasoline - Performance is goed on District automobiles, which
an be attested to by their longevity, average of 85 to 100
irement.

v
tohousand miles before ret

»T
.;’e;C‘c
il S

agencies stated that thelr CHG overated vehicles gave poor
ormance which resulted in complaints of poor acceleration,
steering, loss of stability at high speeds and poor brakes.
s due to the added weight of the dusl fuel system.

Vos
r

Qo By ¢t

.

1139
oo

-
U
[WH

L.I.G.

Those agencies contacted stated that there was little loss

of power when using I1G. The General Services Administration
ol the United Siates governmment, utilizes a dual fuel system,

10

Once leaving LAX, most miles are operated on gasoline. The

Division of Highways of the State of California, utilizing a
single fuel system, is able to tune their engines to obtain

maxinum performance on ING.

11
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Report of Alternate Fuzls for
Autonmobiles, Light Trucks and Minibuse

L,

contacted stated that there was little loss
using LPG. Riverside County indicated approxi-
powrer. Any loss of power in a2 single

ney be offset by obtaining a slightly larger
would be equivalent to de-rating the horsepower
in order to improve enissions.

1. Gosoline - iic safety problems have been reported on District

The Arthur D. Little, Inc. Study concludes that:

anks are more likely to explode on impact than
fuel tanks, Therefore, the risk to occupants
cantly lower for gaseous Ifuel systems. However,
I :ntial for damage from explosion to closed struc-
tures, such as tunnels, 1is higher for gasecus systems
since the Tanks can build up larger amounts of potential
energy prior o runture.'L

E ; nks is very unlikely as these
tanks are cc::-:;vzcr,efq to contaln a pressure far in excess of
the normal opsrating pressures. These tanks are also equipped
with safety <discs to relieve the pressure at a pre-determined

amount.,

Y l(

i

Tne Arthur D. ILittle, Inc. study concluded:

1 ta ould only occur from

fire a“d only then if the relief
oy = or fail to operste properly. IT
the rioture in the presence of a fire,
it last vave from the rapid expansion
of & ng in a deflagration, but not de-

tonation,<

The Districi's experience of three minor explosions in engines was
the result of the factory leaving flame arresters out of the
positive cranxkecase ventilation line to the carburetor intake.

This can only be considered as a man failure and should not

be construed ss fallure of the gas system. Likewise, the two
fires that occurred on the CliG-Gasoline vehicles operated by

the State wers the responsibility of people, The build up of

1, Arthur D, Littl I“b. Study, Tne Benefits and Risks Associated With
selod Tahizlas, ¥ 1572, p. 5

okl T ‘; Tl e
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line 11 ine, from the pump to the carburetor,

if the proper equirment had been used.
Sery that equipmant and systems be pro-
alled to insure zdeguate safety.

e5 Administration of the United States
4 onz fla sq flve afu r millions of miles

of cperation, Prelimin

driver had C“ﬂ“aa 3 manu T

O overcome a ct:; a" conaltlon. A procedure not recommended.

Vapor filled the trunk compartment and seeped into the passen-

ger area, Then uﬁe d*i ve turned on the ipnition, & flash fire

occurred, blowing out the windows. The driver was treated

in the hoDPAUal for shock and released the following day.

T e
government repox t
re

LG tenks generally have an operating pressure of 20-30 PSI
and are of sufficient thickness to prevent any real hazard
of explosion except Irom external Tires.

It would appear that well designed, properly installed and
meintained systems are as safe as gasoline gystenms,

Lc?s‘.’fo

The Arthur D. Little, Inc. Study states:

Records of that explosion can
occur from exsternsl heating under extrenme conditions
if the reli re inadequate. It is
an infrequ system is properly
designed

The probabllity of an explosion of the tank is almost mil,
The real danger exists from the fact that LPG is heavier
than eir and, in the event of a leak, this fuel puddles
and may creep alonz the ground until it is dissipated or
is ignited by an external {lame,

The Chicago Transit Authority had a fire in which two

buses were destroyed, A propane bus, while being fueled

at the service station, was struck from behind by a diesel
bus, rupturing a fuel line., The fuel spread across the
pavenent entering the diesel bus and apparently was ignited
by the spark of a heater nmotor which was in onerutlon. These
frealk sccidents can and do happen.

1. Arthur D. Little, Inc. Study, The Benefits end Risks Associated With

Gaseous Fueled Vehicles, 2y 5, 1972, p.75.

13
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Alternate Tuels for
les

5, Lignt Trucks and Minibuses

o obtain maximum results. Usually, a com=
betwreen emigsions and performance, such as,
erploved or when the ignition advance mecha-

lower emissions of oxides of nitrogen.

rent rodels do nobt mest 1975 Eunission Standards, they
tandards which represent a substantial improvement over
ar's models. Gasoline powered vehicles thus provide the
econoxy and safety, along with positive environ-
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em. When coupled with gasoline, a compromise must be made in
tuning., The result is poor performance, loss of power and
oT economy whan overating on natural gas as well as poor emissions
ties under certain circumstances. Furthermore, the =x-
£ the tanks mey render automobiles unsteble at high

G does not afford sufficient range to be used as an independent
D1

Fy <
[¢]

S Q

t
3

O O ctm
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3
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The cost of operating and maintaining this system 1is higher than
for gasoline fueled vehicles.

L.H.G.

137G has sufficient range to be used as an independent system, pro-
viding that the venhicle has a large fuel tank, The scheduling of
the vehicle rmust allow the vehicle te return to its home base for
fueling, as this fuel is not available at most outlying areas. As
an independent system, natural gas results in the lowest exhaust
emissions of any fuel tested. '

The conversion cost to LNG is far greater than the other gaseous
fuels mentioned in this report.

The estimated cost for a fueling facility is higher than the other
fuels. Mr. Paul Hathaway of San Diego Gas and Electric estimates
that a 10,000 gallon LIG tank will cost 340,000. The complete
"olosed fueling' system for a limited number of vehicles will cost
spproximately $175,000.
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Present cost of ING delivered to Los Angeles is between 18 and
1 vy

17
o~ L
20 cents

cr the volunme of fuel. Bulk LG

nay be zo at 15 cents a al;on. The price
of LIIG ra tly vhen it becomes available in
large quar Anceles area. Therefore, it may

8
G in Los Angeles ranges from
e o a cent or two above,
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Since 1;68 natural gas consumption has exceeded the
discoveries of new reserves in the "proved” lassifi—
cation. With demand increzsing szt more than 5% per year,
tue f““ ure of the natural gas industry is critically de-

vendent on the discovery of new reserves. NNew discoveries
cannot ;mmadlauely relieve the situation, so natural gas

will be in short supvly throughout the decade and, parti-
cularly, in the mid-seventies.t

Arthur D, Litt Inc., as well as other studies, indicate
that after 1975, improved supplies from Alaska and Canada,
imported LG and synthetic natural gas are only sufficient
to keep pacs with projected reguirements.

1
5,

In the event of a nat ional emergency, forelgn supplies of
natural gas uld b *u estionable and domestic supplies,
LndcubteuLy, would be inadeguate.

D. LUP.G’

LFG has been in use as a reliable vehicle fuel for over 40
years., 1t can compete with gasoline, but not diesel, re-
lative to maintenance and operating costs., It is a low
emission fuel, but with present technology, cannot meet the
1975 requirements., LPG tanks sre available in various sizes
and configurations so that, in most cases, they may be located

o

outside of the trunk compartment of automobiles.

This fuel is available in most areas throughout Southern Cali-
fornia, Vehicles operating on LPG could be fueled at public
service stations in outlying areas.

-

1. Arthur D, Little, Inc. Study,'The Benefits and Risks Associated
With Gaseous Fueled Vehicles, lzy 5, 1972, p. 40,
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meporc of Alternaue Fuels for

irucks and Minibuses -
PI.
The results of tests by othar arencies indicate 2 trend to either
digeontinue use of gaszous fusled vehicles or at least So sit tight and
not purchase any more vehicles other than those that are gasoline
equipped. It sppears that the reasons for this decision include:

l. Lack o

2. DPoor fuel econcuy

(=g

3. Mazintenance provlems
4, Doubtful emission improvement
5. Cost of ney installations and fueling facilities

6., Doubtful future supply of natural gas

Furthermore, currently available gasoline engines are substentially
improved over clder models and there is every indication that the

iniastry ig well on its way Ho finding solutions to the emissions
problen with gasoline engines, I% therefore,appears unwise to make
the subsbtantial capital investment, at this time, which would be
required in order to coavert either new or old automobiles and trucks
to gaseous fuels.

, recommends that, unless future developments
ne Ji trict continue to purchase gasoline
ht trucks.

The commitiees, therefor
indicate otherwise, tha
~

equipped autcmebiles an
It is further recommend dat tho Minibuses which onerate in t%
more conzested, pedestri
propane systems in ord

and operational characi

)
/ﬁg;ZZK?/fTZ%éiifkéﬁz N
George-H. Wells Peter Drake
Deputy General Superintendent _ Operations Administrative Analyst
of Maintenance and Zgquipnment

-
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th Gaseous Fueled Vehicles,

eneral Services Administration, Pollution Reduction
Savings, May 1971,
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Los Angeles, California
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San Diego Ga
San Diego, Ca
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City of Commerce, California
Von's Market

El Monte, California

Federal Asencies

Los Angeles City, Transportation Department
Los Angeles County,'Mechanical Department
Riverside County

Highway Department, State of Caiifornia

General Services Administration, United States
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APPINDIX B

State of California
AIR RESOURCES BOARD
Reduction of Air Pollution by ths Use of
Natural Gas or Liquified Petroleum Gas Fuels
for Motor Vehicles ‘ -

~ March 18, 1970

Basic Properties of Gas Fuels

Natural gas and liquified petroleum gas {L.P.G.) fuels are gases rather than liguid at normal atmospheric temperatures and
pressures. This is in contrast to the usual fuel for motor vehicles, gasoline, which is fiquid at normal temperatures. Natural
gas and L.P.G. as commonly marketed are mostly methane and propane, respectively. Some physical properties are listed

below:
_ tiquid
boiling point heating value specific
OF Btu/ib Btu/gal.  gravity _
Gasoline | 100 20,500 123,000 0.7 S
“"Methane - 259 23,900 61,000 0.3
Propane -44 21,700 81,000 0.5

Note:  Methane produces 100,000 Btu/100 cubic feet, which has been taken to roughly equal one gallon of gasoline,

Gascous Fuel Conversions

Vehicles can be modified or “converted” to operate on Natural gas or L.P.G. Such a conversion comprises a carburetor,
pressurized tank, pressure regulator, shutoff valve and lines. The special carburetor to handle the gasecus fuel must be
carefully tailored to obtain fow emission results. Low emissions will not result by making a conventional conversion to these
fuels. This fact makes necessery approval of these special carburetors and modifications by the Air Resources Board. Some
gaseous carburetors are designed to replace the gasoline carburetor and some are designed to add to it so that “dual-fuel”
operation can be maintained. Such vehicles can then be operated on either the gaseous or gasoline fuel,

Emission Test Results

Shown in the table below are recent Air Resources Board’s emission test results from threa liquified patroleum vehicles and

three natural gas vehicles adjusted for low emissions.

vehicle emissions in grams per mile
fuel  make year . HC €O NOy
L.P.G. Chevrolet 69 : . 1 0.56 29 045
Chevrolet 70 : .- 048 29 056
Oldsmobile 65 , - 025 126 11
- Natural Chevrolet 68 : - 071 34 06
gas Jeep 69 0.51 1.8 0.55
Ford 69 B 0.82 45 048

"Emission data from both systems show good potential for mesting 1975 standards, However, more data are needed to
establish the capabilitiss of the systems when applied to & large population of vehicles, It is planned to continue State fleet
emission tests on both systems. ’
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APPINDIX C

Samuel Black

R.

Natural Gas hegueglnn LStl
IDCe

£. Huff

September 28,

natéSfaha'Bid'?rom Dual Fuel Systens,

,

. LI
> L

o

1971

\ [

é

Natural Gaa Re:uellng rac111ty EStINth for 19 uuses @ 1, , 243

¢.f. of CNG each for a total of 23,617 c.g..?;

Electric Compressors:. S

P

Two 35 c.f.m,Acompressors installed
Meter set assembly

Reducing regulator

ylplﬂg manl;old (20 out;eas)

5.6 hrs. for

SlON £i11, 19 buses

Engine Compressor:

100 c.f.m. rebuilt
installed

Meter sct assembly

Reducing regulator

Piping manifold (20 outlets)

engine and compressor

Slow £ill,
if»

3.8 hirs. for 19 buses

10,093 reserVOlr._
Quick flll for 24 +4 buses
23,750 c.;.M;css:y01r."

Quick £ill for 6.3 buses’

22

¢ '.‘

B T YRR AN

Sy

- $ 8,700
150

1 160
3,000

S %12,010

$ 7,700

150

160
3,000
$11,010

2,200

co 814,210
:'};;H 7:635 |
o7 $19,645

$900.74/m0.

$825.74/mo.

- $1,065.75/mo.

$1,143.45/no.



F .
GeptembaX 24, i/l -
24,872 .5 +eSCTVOLY:
Quick £311 for 6.1 buses
43,500 c.t. yosSEeTVolT:

Quick £111 for 12.9 buses

Hatural Gas Refueling Facility Bid Price £or 1

LNG cach ror & rotal of 36,002 Cefes

Electric CompTesSsors:

Two 35 c-f. ﬂ._COﬂprGSSOTS installod’.

 Meter et Asscmbly
'fReducing regulalor

79,189 ¢c.f. reSETVOLTS

Quick £3111 for 20 buses

REH: jcC

. 23'

°f$ 5 620

il A

$17 630

8,900 .

I Rt

$20,910

$1,322.24/m

$400.00/mo

9 buses © 1,898 cofe

$ 8,700
150
160

- glow £i1l, 8.5 hours for is busés:l¢L $fjj $ 9,010

744,341

v ___,_.J————""

353,351

$l,626.23/mo



W
L3N]
‘.‘.
‘
LY
< .
L]
'
L]
e
' ' . )
i . ‘
. ..
Use of smog-{ree propane cas {uel
te operate 6% Riverzide County. .

owned vehielez was ardered Ty su-
pervisols gespite a five which de-
stroved a van vehicle last week in T
Blvihe. Two county employes suf- :
fered burns in the {ire, believed to
‘ _ have been touched alf by a cigaret
' when LG gas fumes escaped he- ¢

: cause of faulty fueling, After ths.
fire, the cnunty's car ponl superin-
tendent azked that the fleet be Te- .
converterd to operate an gasoline. In-
e stead, supervisors orderertd that earn

© yehicie he certified az sale halnre De-

ing put into nperation and that
smnking be prohibited in of nearthe

vehicles ' _
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Jodc Heg Singries Times Page 2, Part |
: R
i g
I
I
i o
’ Comoiled from the Los Anacles Times, the Les
TUESDAY JANUAC;’ 15 ]973 o shinaian Post News Service and
[ ’ v : 1 rlemantary npews agengies,
An experimental car exploded and
Cowrned in s federal government
parking ot in San Diego when leak-
inz natural mas weed ps fnel as a : .
me to reduce oiv poilulion was
ignitad, presumably from a spark ’
when the driver furned on the igni-
tion switeh, Jose ML Parragah, 23,
wiho was burned on the honds amd
face. escaped from the vehicle by
climbing through a hroken window.
The blast occurred in tha General
Service Administration's lot.
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