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ALTERNATIVE FUELS 
GRAND PRAIRIE INDEPENDENT SCHOOL DISTRICT 

SCHOOL BUS CASE STUDY 

INTRODUCTION 

Many fleet owners and operators will soon be required to operate alternative fueled 
vehicles. The use of alternative fuels is expected to save money, improve air quality 
and be beneficial for the Texas economy. The decision as to which alternative fuel 
to use has been difficult because of the limited amount of information available with 
respect to operating and maintenance costs as well as vehicle performance. This 
study examines these issues with respect to the use of compressed natural gas (CNG) 
and propane (LPG) as compared to gasoline in the operation of school buses. The 
results are based upon tests conducted by the Grand Prairie Independent School 
District (GPISD). 

REQUIREMENTS UNDER TEXAS LAW 

In the spring of 1989, Senate Bill 740 was passed into law in Texas. This law 
dramatically affects the fuel used to power vehicles operated by the school districts 
of Texas. Effective September 1, 1991, county or local school districts operating 
more than 50 motor vehicles used for the transporting of school children must 1) 
purchase only vehicles capable of operating on natural gas or another alternative 
fuel, and 2) achieve the following percentages of alternative fueled vehicles with 
respect to the total fleet: 

a) 30% or greater by September 1, 1994; 
b) 50% or greater by September 1, 1996; 
c) 90% or greater by September 1, 1998 (subject to Texas Air Control Board 

review). 

Requirements will be waived if: 

a) central refueling is not possible because of infrastructure restraints and/ or; 
b) the purchase and use of alternative fueled vehicles is not cost effective. 
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All costs for the vehicle conversions are to be born by the school district. Annual 
reports must also be submitted by the school district on the progress of the 
alternative fuels program. 

TEXAS ALTERNATIVE FUEL OVERVIEW 

Senate Bill 740 charges the Texas Air Control Board (TACB) with determining which 
fuels will be considered alternative fuels in Texas. Five fuels are currently recognized 
as alternative fuels.1 They are as follows: 

• natural gas 
• propane 
• methanol 
• electricity 
• ethanol 

Natural gas and propane are significant elements in the Texas economy. Texas 
produces 35% of the nations supply of propane (LPG) and 25% of the nation's 
supply of natural gas.2 Conversion kits and/ or original equipment are currently 
available for these fuels. A summary of the advantages and disadvantages of 
propane and natural gas is given below. 

Propane 

Propane is a colorless, odorless and non-toxic gas.3 After gasoline and diesel, 
propane is the third most popular motor fuel in the world, with almost four million 
vehicles in use worldwide.4 Propane is found in natural gas and crude oil. It is 
manufactured by separating it from natural gas, crude oil or oil refinery gases. 
Propane is used mainly as a heating and cooking fuel in homes and industry, as well 
as a chemical feedstock. For motor fuel, propane is liquefied under pressure (usually 
about 250 psi) and sold in tanks as liquefied petroleum gas (LPG). 

1Texas Air Control Board. 

2Railroad Commission of Texas. 

30dor is added for gas presence identification. 

4"Altemative Fuels Transportation Briefs", Governor's Energy Office, January, 1991. 
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Propane, chemical symbol c;H8, is a hydrocarbon of molecular weight 44.09 and has 
a boiling point of -42.1 ° C ( 43.8 ° F) at atmospheric pressure. Propane is a member 
of the alkane series of hydrocarbons. The net caloric value of propane is about 
12,000 cal/g (21,600 BTU/lb). When used as a fuel, 23.8 m3 of air are required for 
the combustion of 1 m3 of propane gas, with the products of combustion being CO2, 

H20 and N2• The ignition temperature is 466 ° C and a flame temperature of 1,970 ° 
c.s 

Propane is a low hydrocarbon fuel (c;H8); therefore, it can provide a significant 
reduction in harmful engine exhaust emissions without expensive converters. With 
a simple, dependable, predictable molecular structure, quality is consistent. On buses 
with no emission control devices, propane can effectively reduce harmful emissions 
by 75-90%6; however, removal of emissions equipment from a vehicle and operation 
of that vehicle is a violation of Federal Anti-Tampering Law. 

Among the by-products of burned propane are carbon dioxide (CO2) and nitrous 
oxide (NOx). Both of these chemicals are the gases which are said to be causing the 
"Greenhouse Effect," with nitrous oxide being one of the chemicals contained in acid 
rain. The CO2 is present in relatively small amounts, about 93% below current U.S. 
standards, representing a minimal risk. 

The propane fuel tank is a low pressure vessel ( about 250 psi) generally constructed 
of heavy steel, tested to 1.5 times the maximum working pressure and can withstand 
3-4 times (1,000 psi) greater pressure than any pressure to which it ordinarily would 
be subjected. 

Propane has been used as an engine fuel for more than 50 years. It is estimated that 
over 500,000 off road engines currently operate on LPG.7 A recent California study 
indicates that over 750,000 vehicles have been converted to LPG in the past 10 
years.8 

In Texas, the largest user of propane-fueled buses in school bus applications is 
Northside Independent School District in San Antonio. Of 324 buses in the fleet, 

5 Academic American Encyclopedia, Vol. P, 1990, Pg. 56 

6Suburban Propane/Petrolane, "Some Straight Talk About Gaseous Fuels," 1989, Pg. 3. 

7Fleet Equipment Magazine, April 1991, Pg. 29. 

8ibid. 
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275, or 85%, operate on propane. Table 1 summarizes the initial cost of the 
Northside Independent School District program.9 While this table indicates only one 
storage tank and refueling facility, Northside ISD operates three separate facilities, 
with a total storage capacity of 32,000 gallons. 

Item 

Land 

Electric Power to 
Facility 

Site Preparation 

Storage Tanks 

Refueling Facility 
(2 meters, 2 pumps, 2 

hoses) 

Conversion Kits 

Vehicle Fuel Tanks 

Mechanic Training 

Driver Training 

Conversion Labor 

I 
Total 

I 

TABLE 1 
Propane School Bus Program 
Initial Cost - Northside ISD 

Number of Cost per 
Units Unit 

1 $10,000 

1 $3,000 

1 $15,000 

1 $32,000 

1 $45,000 

275 $600 

275 $500 

18 $50 

300 $10 

1 $85,000 

··-

I 
---

Initial 
Cost 

$10,000 

$3,000 

$15,000 

$32,000 

$45,000 

$165,000 

$137,500 

$900 

$3,000 

$85,000 

I 
$496,400 

I ($1,805/bus) 

Gasoline bus engine conversion to propane is estimated to cost from $1,400 to $2,000 
each, including all tanks and miscellaneous costs.10 

9Mike Mcclung, Director of Transportation, Northside Independent School District, March, 1993. 

10Suburban Propane/Petrolane, P.O. Box 337, McKinney, Texas 75069, (800) 252-2661. 
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Fuel facilities can be provided for as little as $45,000, which includes an 18,000 gallon 
storage tank with two separate pumps and meters.11 

LPG is available in nearly every community in the state of Texas. A vehicle can be 
fueled in about the same amount of time as is now needed to refuel with gasoline. 

The price of LPG is dependent on world market supply and demand. Since it is a 
by-product of crude oil refining (both domestic and foreign) and natural gas 
production, it would seem reasonable that if foreign crude oil supplies were curtailed 
while more propane was demanded, the price may increase. The past record for the 
propane industry has been good despite the fact that LPG is a by-product of oil and 
gas refining; however, the price is subject to market swings. 

Projections by the California Energy Commission indicate that 1993 California retail 
pump prices for a gallon of gasoline in 1988 (equivalent) dollars are expected to be 
$.75 for natural gas, $.88 for propane, $1.07 for regular unleaded gasoline and $1.21 
for 91 octane unleaded gasoline.12 Table 2 summarizes the U.S. average prices for 
gasoline, natural gas and propane from 1980 through 1991.13 Although propane is 
less expensive than gasoline, it is more expensive than natural gas on a gallon 
equivalent basis. Figure 1 illustrates the price comparisons. 

11Ibid. 

12Govemor's Energy Management Center, State of Texas, Pg. 16. 

13Dickinson, Robert D., "Natural Gas as a Vehicle Fuel...Vision Becomes Reality," Natural Gas 
Fuels,p. 24, March 1993. 
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Year 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

TABLE 2 
U.S. Average Fuel Prices 

(Gasoline, Natural Gas & Propane) 

Gasoline Natural Gas 
($/gallon) ($/equiv. gal) 

1.22 0.41 

1.35 0.48 

1.28 0.58 

1.23 0.67 

1.20 0.67 

1.20 0.66 

0.93 0.61 

0.95 0.57 

0.97 0.54 

1.05 0.57 

1.22 0.58 

1.20 0.59 

Propane 
($/equiv. gal) 

0.61 

0.73 

0.76 

0.91 

0.95 

0.92 

0.96 

0.90 

0.91 

0.79 

0.96 

0.93 

Gasoline -. U.S. average retail price for leaded regular, unleaded regular and unleaded premium. 
Includes taxes. 
Natural Gas - U.S. average for commercial customer class, excluding motor fuel tax. 
Propane - U.S. average for consumer grade, excluding motor fuel tax. A gallon of propane contains 
about 75% of the BTUs of a gallon of gasoline. Price has been adjusted to account for this loss in 
BTUs. 

Safety is also a concern when using LPG as a motor fuel. In the event of an accident 
or rupture of the system, LPG pools on the ground because it is heavier than air. 
Garage ventilation also becomes a concern because of the potential fire hazard. 

An additional expense of using LPG is the training needed to meet State 
requirements. State licensed service people are required to service and install LPG 
equipment. 
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FIGURE 1 
U.S. Average Fuel Price Comparison 
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Natural Gas 

Natural gas is a hydrocarbon fuel consisting mostly (88 - 95%) of methane (CH4). 

It usually contains other hydrocarbons higher in the methane series including 3-8% 
ethane (CiH6), 0.7-2% propane (~H8), 0.2-0.7% butane (C4H10), 0.03-0.5% pentane 
(C5H12). Carbon dioxide, nitrogen and helium (also found in natural gas) detract 
slightly from the heating value of natural gas. 

The most efficient, least costly means of transporting natural gas is via pipeline. The 
United States has nearly 2 million miles of natural gas pipelines. Natural gas may 
also be transported in pressurized tanks as compressed or liquefied natural gas. 
Compressed natural gas (CNG) is transported under high pressures (usually over 
3,000 psi). Liquified natural gas (LNG) is transported at low pressures (under 70 
psi) and at temperatures under -260 ° F. LNG requires slightly less than one-half of 
the storage requirements of CN G. 

LNG is routinely stored and carried in fully insulated vacuum containers at low 
pressures. In bulk storage tanks it is held at 2 psi. LNG fuel tanks have been 
designed to operate at pressures up to 350 psi to prevent venting the boiled off 
vapor. 

Natural gas fueled engines generally have very low ermss1ons of reactive 
hydrocarbons, carbon monoxide and particulate matter. The principal pollutant from 
natural gas fueled vehicles is unburned methane. However, the methane emission 
is much less reactive than hydrocarbon emissions from gasoline fueled engines. The 
California Air Resources Board (CARB) does not consider methane in the 
measurement of vehicle emissions. CARB designates hydrocarbon emissions as non
methane hydrocarbons only. Natural gas vehicles can experience minor NOx 
emission problems. These potentially high NOx emission outputs can be lowered 
through the use of exhaust gas recycling (EGR) systems.14 

The excess air associated with lean burn operation, used to maxnmze energy 
efficiency, may reduce NOx emissions to meet future limitations. The lean burn 
operation lowers the ability of the catalysts to further reduce NOx emissions due to 
low exhaust temperature and the lack of a sufficient reducing agent ( carbon 
monoxide) in the exhaust. This problem may tend to push natural gas fueled vehicles 
toward the use of stoichiometric combustion, for which a typical three-way catalyst 

14Mike Rasins, GPISD, 1992. 

DeShazo, Starek & Tang, Inc. page 8 



in combination with air/fuel ratio feedback and exhaust gas recirculation (EGR) can 
be used to control NOr However, carbon monoxide emissions will be higher with 
this technology. Excellent emissions performance ( exceeding 1994 emissions 

requirements for heavy duty engines) have been demonstrated on engines employing 

these technologies. 

The methane, nitrous oxide and the hydrocarbons all have a negative impact on the 

"Greenhouse Effect." The NOx is a principal ingredient in our "Acid Rain." Carbon 
monoxide is a further danger. All of these elements can be produced within federal 
guidelines in natural gas fueled vehicles. Therefore, the use of natural gas in place 
of gasoline or diesel can significantly reduce current air pollution levels. 

There is at least a 200-year worldwide and a 50-year U.S. supply of natural gas. It 

is not anticipated that increasing transportation uses of natural gas will greatly affect 

the price.15 In the lower 48 states, there are 800 trillion cubic feet (Tcf) of 
technically recoverable natural gas. In addition, there are 259 Tcf of 
unconventionally_ technically recoverable natural gas in coal beds, shale and low 
permeability reservoirs. 16 Much of the 800 Tcf of natural gas is a Texas resource. 

Natural gas is used in some 700,000 vehicles worldwide and has been established as 
a transportation fuel.17 

Natural gas is lighter than air. In case of an accident or rupture of the system, the 

gas will rise. When the air /fuel mixture is within proper range, if ignited, it will flash 
burn uncompressed in the air. However, under normal outdoor conditions, natural 
gas will dissipate without igniting. 

Natural gas is composed of primarily methane (CH4) with measurable and variable 
amounts of ethane(~~), propane (~H8), pentane (C5H 12), carbon dioxide (CO2), 

nitrogen (N2), and helium (He). The pure methane is a simple, dependable, 
uncomplicated fuel component. However, natural gas varies in its amount of these 
constituents. As a result, the BTU rating, flash point, and temperature will vary. 

This variable could be a source of problems in a fleet operation. 

15Govemor's Energy Management Center, State of Texas, pg. 18. 

16i>utting Together the Pieces, Texas Land Com.mission, 1989. 

17ibid 
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An additional expense of using natural gas is the training needed to meet State 
requirements. State licensed service personnel are required for installing and 
servicing natural gas systems. 

The low density of natural gas poses a unique problem: it is very difficult to store 
enough natural gas onboard a bus to provide a driving range of more than 100-150 
miles. The CNG tanks are available that will operate at 5,000 psi, but the tanks used 
on most vehicles operate at 2,400-3,000 psi. A wide variety of DOT approved tanks 
are available for use at the lower pressures. Many of these tanks are constructed 
using steel or aluminum with fiberglass or Kevlar over-wraps to minimize weight. In 
spite of these measures, most conversions are made to provide limited cruising range 
for fleet vehicles that do not require a greater travel range between refueling. 

Another disadvantage of natural gas is the cost of on-board storage tanks. In 1991, 
on-board storage tanks cost from $800 to $1,000 each.18 A standard school bus can 
require up to five of these tanks, which adds significantly to the cost of conversions 
and total weight of the vehicle. The added weight reduces the passenger load of the 
bus. Storage under the bus can also become a problem due to the size of the on
board storage tanks. 

Gasoline bus engines can be converted to operate on natural gas for approximately 
$3600 to $4,500 per vehicle. Converted gasoline engines can provide the ability to 
operate on natural gas or gasoline; however, power losses of approximately 10% can 
be expected because the engine cannot be optimized to operate on both fuels. 
Dedicated natural gas engines can be purchased and installed for approximately 
$7,800 - $12,000 per vehicle.19 

The Tulsa Public Schools in Tulsa, Oklahoma operates a large fleet of compressed 
natural gas school buses. The total fleet of 280 buses includes 67 dual fuel buses 
(natural gas and gasoline) and 53 dedicated engine (natural gas only) buses. Almost 
45% of the fleet currently operates on compressed natural gas. Table 3 summarizes 
the initial costs for the Tulsa Public Schools alternative fuels program.20 

18Mike Rasins, GPISD, 1992. 

19Telephone conversation with Mike Rasins, GPISD, 1993. 

20Mr. Bob Haddox, Director of Transportation, Tulsa Public Schools, April 1993. 
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TABLE 3 
Compressed Natural Gas School Bus Program 

Initial Cost - Tulsa Public Schools 

Number of Cost per 
Item Units Unit 

Compressor - 1 twin 1 $57,846 
50 cfm with 20 bottle 

cascade 

Compressor - 2 twin 1 $85,900 
50 cfm without 

cascade 

Compressor - training 1 $2,100 
& installation 

Three additional 1 $149,846 
compressors 

Conversion Costs 67 $3,600* 
(includes kits and 

cylinders) 

Dedicated CNG Bus 53 $11,561 
Premium Cost** 

I 
Total 

I 
---

I 
---

I 
* Estimated cost 
** Compared to diesel bus costs 

Initial 
Cost 

$57,846 

$85,900 

$2,100 

$149,846 

$241,200 

$612,733 

$1,149,625 

I ($9,580/bus) 

It can take up to 6 hours to fully fuel one bus on CNG using the slow fill method. 
Fast-fill systems are also available. These will refuel much quicker, about 80% of 
the speed of filling with gasoline. 

THE GRAND PRAIRIE INDEPENDENT SCHOOL DISTRICT PROJECT 

This project, undertaken with the aid and cooperation of the Director of 
Transportation and Warehousing of the Grand Prairie Independent School District 
(GPISD), monitored and evaluated the cost, fuel economy and performance of 
various engine/fuel combinations in otherwise identical school buses in operation. 
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At the time of the study GPISD operated almost 150 vehicles, including buses and 
maintenance trucks. 

Eight buses were included in the study. All eight buses were 1986 GMC 
conventional 71-passenger school buses modified to meet Texas specifications. The 
engine/fuel combinations included in the study are as follows: 

• 366 CI GMC gasoline engine/gasoline (5 control vehicles) 

• GTA 5.6 natural gas engine/dedicated to CNG (prototype) 
- Conversion equipment -

Fuel Filler HPR402 Impco 
1st Stage Regulator HPR501 Meco 
2nd Stage Regulator TEPV-1 Impco 
Mixer 200 Impco 
Cylinder (5 total) 13 x 54 Press Steel (each) 

• 366 CI GMC gasoline engine/converted to CNG 
- Conversion equipment -

Fuel Filler HPR402 Impco 
1st Stage Regulator HPR501 Meco 
2nd Stage Regulator PEV-1 Impco 
Mixer CA425 Impco 
Cylinder (4 total) 15 x 54 Press Steel (each) 

• 366 CI GMC gasoline engine/converted to LPG 
- Conversion equipment -

Mixer CA425M Impco 
EB Converter VFF-30-2 
Vacuum Lock-Off 
Fuel Tank Manchester 80 gallon ( 64 gal net) 

Suburban Propane21 provided an LPG tank and converted a bus to operate 
exclusively on propane. Both the conversion and LPG tanks were approved for use 
by the Railroad Commission of Texas. Based on GPISD's current facilities 
performance, the propane equipment and facility was approved in less than 1/3 the 
time involved for compressed natural gas. The LPG pump facility had a series of 

21Suburban Propane/Petrolane, P.O. Box 337, McKinney, Texas 75069, (800) 252-2661. 
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leaks at the beginning of the project, but were corrected. No other leaks were 
detected during the project. 

The CNG conversion was installed by Dallas Fleet Maintenance, Inc.22 It cost 
GPISD $3,047.47 to have bus #131 converted to CNGwithout the cost of tanks. The 
on-board storage tanks were supplied by Lone Star Gas at no charge. The 
conversion allowed the operation of the bus on either CNG or gasoline. This 
conversion was approved for use by the Railroad Commission of Texas. 

The dedicated CNG bus operated using a Hercules engine designed to operate on 
natural gas. This prototype engine was installed by Hercules and approved for use 
by the Railroad Commission of Texas. 

Each vehicle was initially standardized using the following criteria: 

1. Rear tires were changed to tires of the same diameter; 

2. Engines were completely tuned up; 

3. The oil was changed. Samples of the oil were taken from each bus and 
analyzed by Pennz-Test to insure against internal engine damage or 
excessive wear; 

4. Wheel bearings and all other miscellaneous performance parts were 
brought up to proper specifications; 

5. Tires were checked weekly and maintained at 75 psi; 

6. Compression tests were conducted at the start of the project. 

Bus routes for the project were chosen based on their similarity to each other. Each 
bus changed routes every two weeks. The drivers remained on the same route. 

Fuel Economy and Operatin2 Costs 

Mileage and fuel usage were recorded every day for each bus during the project. 
The project ran from August 21, 1991 through April 25, 1992. The dedicated CNG 

22Dallas Fleet Maintenance, Inc., 4201 Willow Street, Dallas, Texas 75226, (214) 823-3531. 
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bus was not available until November 25, 1991 and was removed from the project on 
February 24, 1992. The converted CNG bus began operations on September 9, 1991 
and was removed from the project on March 2, 1992. The LPG converted bus began 
the project on August 21, 1991 and was removed from the project on April 5, 1992. 
Table 4 illustrates the time periods during which the buses were examined. 

TABLE 4 
Timetable of Bus Operations 

Bus/Fuel Type 8/91 9/91 10/91 11/91 12/91 1/92 2/92 3/92 4/92 

Bus 125-129 
Gasoline 

Bus 130 
Dedicated CNG 

Bus 131 
Converted CNG 

Bus 132 
Converted LPG 

!!!!!! 

Two time periods were examined due to the delay in receiving the dedicated CNG 
bus. The first time period extended from August 28, 1991 through March 12, 1992. 
This time period included all buses except the dedicated CNG bus. The second time 
period, from December 16, 1991 through February 24, 1992, included all eight buses 
in the project. 

Table 5 compares the mileage accumulated by each bus for the two time periods, as 
well as the average daily miles traveled by each bus. The buses averaged about 40 
miles per day. Bus 127 registered low mileage both on a daily basis and overall. 
Because none of the buses were out of service for more than a day, these low 
readings may be due to a faulty speedometer cable or other factor. 
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Bus Fuel 
Number Type 

125 Gasoline 

126 Gasoline 

127 Gasoline 

128 Gasoline 

129 Gasoline 

I Avg. Gasoline Bus I 
130 Dedicated 

CNG 

131 Converted 
CNG 

132 Converted 
LPG I 

TABLE 5 
Average Daily Mileage 

8/28/91 - 3/12/92 

Average Total 
Daily Miles Miles 

Traveled Traveled 

37.5 4,735 

37.8 4,982 

36.4 4,297 

39.1 5,028 

44.4 5,566 

39.0 4,922 

- -

38.1 4,580 

38.5 

I 
4,707 

12/16/91 - 2/24/92 

Average Total 
Daily Miles Miles 

Traveled Traveled 

45.6 1,641 

35.4 1,274 

28.7 977 

35.1 1,299 

43.8 1,655 

37.7 1,369 

40.9 1,451 

I 
39.2 

I 
1,377 

I 

I 42.9 

I 
1,599 

I 

. Fuel costs were calculated using average fuel costs during the period examined and 
the calculated miles per gallon. Gasoline and propane were both purchased on a per 
gallon basis. The gallons of gasoline and propane used by each bus were recorded 
for every refueling. The data gathered on the refueling process with respect to 
compressed natural gas included the pressure of the fuel in the on-board storage 
tanks before the tanks were filled and the pressure of the fuel upon the completion 
of the refueling process. Ambient air temperatures were also recorded. 

In order to compare the fuel usage of the CNG-fueled buses to the other buses 
included in the project, the volume of CNG must be converted to equivalent gallons 

of fuel ( compared to gasoline). A computer program developed by the American 

Gas Association (A.G.A.) was used to convert pressures and temperatures to 
equivalent gallons. This program, entitled the "Natural Gas Vehicle Program", was 
designed to allow users to keep track of fuel consumption and mileage for each 

vehicle operating on natural gas. The program incorporates the AG.A 8 equation-
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of-state to calculate the number of cubic feet of gas in each vehicle's cylinders from 
pressure and temperature measurements. The cubic feet of gas is then converted 
into equivalent gallons. The program uses cylinder pressures and cylinder 
temperatures to calculate fuel usage. For this project, only ambient temperatures 
were recorded. According to A.G.A, using ambient temperature instead of cylinder 
temperatures will result in a slight error in the final results. 

Table 6 summarizes the results. It should be noted that the gasoline costs include 
a 0.0035¢ per gallon charge for Superfund requirements and a 0.006¢ per gallon 
loading fee. GPISD is not required to pay state or federal gasoline taxes. In Texas, 
all users of natural gas are required to purchase a sticker to offset the loss of state 
gasoline tax revenue, except for school districts and county governments. School 
districts and county governments are exempt; therefore, the sticker cost is not 
included in the cost of compressed natural gas. 

Bus Fuel 
Number Type 

125 Gasoline 

126 Gasoline 

127 Gasoline 

128 Gasoline 

129 Gasoline 

I Avg. Gasoline Bus 

130 Dedicated 
CNG 

131 Converted 
CNG 

132 Converted 
LPG 

TABLE 6 
Average Fuel Costs 

8/28/91 - 3/12/92 

Avg.¢/ Avg.¢/ 
MPG Gallon Mile 

3.63 74.3 20.5 

3.59 74.3 20.7 

3.76 74.3 19.8 

4.19 74.3 17.7 

4.04 74.3 18.4 

3.84 I 74.3 I 19.3 

-

I 
-

I 
-

5.46 

I 
42.8* 

I 
7.8 

3.27 78.0 24.0 

12/16/91 - 2/24/92 

Avg.¢/ Avg.¢/ 
MPG Gallon Mile 

4.04 74.3 18.4 

3.43 74.3 21.7 

3.84 74.3 19.3 

4.30 74.3 17.3 

4.12 74.3 18.0 

II 3.94 74.3 18.9 I 
5.32 42.8* 8.0 

I 
4.63 42.8* 9.2 

I 
2.89 83.0 29.0 

I 
* Average ¢/gallon for CNG includes an average compression cost = 10.8 ¢/gallon equivalent. 
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During both time periods, the buses operating on CNG experienced the best fuel 
economy and the lowest cost per mile to operate. (Does not include maintenance 
costs.) The bus operating on LPG incurred the highest fuel cost per mile and the 
worst fuel economy. 

Maintenance costs were considered and found insignificant. Only the converted 
CNG bus, Bus 131, required more than normal maintenance. This bus had 
continuous operational problems including lack of power and stalling. Dallas Fleet 

Maintenance, Inc. replaced the regulator to attempt to solve the problem. Lone Star 
Energy replaced a portion of the conversion kit and the regulator, and later adjusted 
and changed out additional parts relating to the fuel system. Because maintenance 
on the bus was conducted at no cost to GPISD, actual costs could not be calculated. 
It should be noted the operational problems were not solved during the study, and 
upon completion of the project, the bus was converted back to a gasoline-powered 
vehicle. 

With respect to standard maintenance costs, both the CNG and LPG buses 
performed well. None of the alternative fueled buses required oil, oil filter or spark 
plug changes during the study. The gasoline buses required normal oil, oil filter and 
spark plug changes. 

Vehicle Performance 

Various tests were conducted to compare the performance of the buses within the 

study. Tests were conducted on acceleration, emissions and oil samples. A 

driveability survey was also conducted to determine the operations of each bus from 
a driver's point of view. 

Acceleration Test 

Each bus was tested to determine acceleration from a stop to 45 miles per hour. 

Tests were conducted twice on each bus at random times during the test period. One 

test was conducted near the beginning of the study and the second test on each bus 
was conducted near the end of the test period. As shown in Table 7, the dedicated 
CNG bus had the best acceleration; however, the converted CNG bus had the worst 

acceleration. The LPG bus accelerated more quickly than the average gasoline
powered bus. 
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Bus Type 

Gasoline (Average) 
Converted CNG 
Dedicated CNG 
LPG 

Emissions Test 

TABLE 7 
Results of Acceleration Test 

(0 mph - 45 mph) 

Time Difference Compared 
to Gasoline 

32.0 seconds 0 seconds 
34.5 seconds 2.5 seconds slower 
30.5 seconds 1.5 seconds faster 
31.3 seconds 0.7 seconds faster 

Ranking 

3rd 
4th 
1st 
2nd 

Testing of exhaust pipe emissions was conducted by the City of Grand Prairie 
Equipment Maintenance Department. A three gas tailpipe sniffer, as mandated by 
the U.S. Environmental Protection Agency (EPA) for non-compliance areas in the 
State of Texas, was used to perform the test. Figure 2 summarizes the results. All 
of the buses in the study, including the gasoline buses operating on 91 octane fuel, 
operated below maximum allowable levels with respect to hydrocarbons and CO 
concentrations. All buses in the study exceeded the minimum allowable dilution CO
CO2 standards. Therefore, all buses met or exceeded U.S. EPA emission 
requirements. 

Oil Sample Test 

Oil samples were taken after the first 1,000 miles and at six month intervals 
throughout the study period. All oil samples were tested by "Pennz-Test." No 
significant degeneration of the oil samples was detected in any of the buses included 
in the study. Metal shavings were detected in the dedicated CNG bus oil sample in 
the first oil sample at 1,000 miles. Although these metal shavings were attributed to 
the breaking in of the new engine, the oil was drained and replaced as a precaution. 
Further testing revealed no additional metal shavings throughout the study. 
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FIGURE 2 
Tailpipe Emissions Summary 
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Vehicle Type 
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Compression Test 

Compression tests were conducted at the start of the project on each bus. Table 8 
summarizes the results. The dedicated CNG bus, Bus 130, was not available at the 
time the tests were conducted. Because the oil samples and emissions tests 
conducted upon the completion of the project indicated no significant problems with 
respect to engine wear, the compression tests were not conducted upon the 
completion of the project. 

Driveability Survey 

A driveability survey was also conducted as part of the study. Drivers were asked to 
comment on various aspects of vehicle operations, including starting problems, idle 
roughness and acceleration problems. Written comments were also examined to 
determine any other unforeseen problems that were related to the engine operations 
or fuel. The questionnaire was completed each day by the driver. Twenty-eight 
drivers participated in the study. Seven drivers operated all of the buses except Bus 
124. Bus 124, a gasoline powered bus, was surveyed for only eleven days during the 
study. Figure 3 illustrates the questionnaire used in the study. The appendix 
contains a summary of the responses for each bus for each day of operation. 

The questionnaires were closely examined to determine the operation of each bus 
from the driver's point of view. Twenty-eight drivers completed questionnaires for 
the eight buses during the project. Questionnaires from each driver were compared 
to determine variations in individual driver perceptions. For example, one driver 
never marked the "none" box with respect to any of the driveability problems, while 
another driver indicated no problem with respect to engine stalls and then noted 
under "comments" that the bus stalled. The following is a summary of the 
driveability problems of each bus. 

Bus 124 (gasoline) - This bus was only surveyed for 11 days. Three drivers 
operated this bus during the test period. During this time period, no driveability 
problems were encountered. 

Bus 125 (gasoline) - This bus was surveyed for 125 days. During this time period, 
nine drivers submitted surveys on the operation of the bus. Cold start problems 
with engine stalls were indicated as being noticeable twice. 
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Condition 

Dry 

Wet 

TABLES 
Engine Compression Test Results 

(pounds per square inch atmospheric) 

Bus 
Cycle# 

125 126 127 128 

1 185 175 185 180 
psi psi psi psi 

2 175 180 175 175 

3 180 175 180 180 

4 175 175 180 175 

5 175 175 180 175 

6 180 175 180 180 

7 175 175 175 175 

8 175 180 180 180 

1 190 185 200 195 

2 185 185 190 195 

3 185 190 190 190 

4 185 190 190 185 

5 180 190 190 190 

6 190 185 190 190 

7 185 190 185 190 

8 190 190 185 190 
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129 131 132 

170 175 175 
psi psi psi 

180 170 175 

170 175 170 

180 175 175 

170 170 175 

175 165 175 

170 165 175 

175 170 175 

185 190 190 

185 185 190 

185 180 180 

195 205 190 

185 170 185 

190 195 190 

185 175 185 

190 195 190 
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FIGURE 3 
Driveability Survey 

GRAND PRAIRIE INDEPENDENT 
SCHOOL DISTRICT 

1RANSPORTATION DEPARTMENT 
DRIVEABil.ITY QUESilONNAIRE 

Please fill out and return this form each day, will all your paperwork. 

MARK 1lrE BOX WffiCH BEST DESCRIBES THE VEHICLE'S PERFORMANCE. 

. DRIVEAB1LJTY1'ROBLEMS 

L Starting Problems ( engine cold) 

2. Starting Problems (engine warm) 

3. Engine Stalls 

4. Idle roughness 

5. Acceleration problems (no power) 

6. Hesitates, stutters or backfires 

7. Engine knock or ping 

8. Overall, performance problems were 

None Barely 
Noticeable 

Noticeable Very 
Troublcsomc: 

9.lfany, whichperformanceproblemwasmostamioying:. ____________ _ 

10.Comments:(usereversesideifneeded) ________________ _ 
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Bus 126 (gasoline) - Surveys were submitted for 125 days of operation. Sixteen 
drivers operated this bus during the test period. Hesitations and engine stall 
problems were noted throughout the month of September. The spark plugs and 
fuel filter were replaced twice during September. This bus continued to 
experience cold start problems and stalling through December. In March, 
acceleration problems began to occur. 

Bus 127 (gasoline) - Surveys were submitted for 131 days of operation. During 
this time period, fourteen drivers operated and commented on this bus. Bus 127 
began to have hesitation problems in September. By October, cold starts also 
became a problem. In December, this bus began to stall as well, and experienced 
poor acceleration. The bus backfired and had acceleration problems through 
March. 

Bus 128 (gasoline) - This bus was surveyed for 152 days. Nineteen drivers 
operated this bus during the test period. Engine knocks and noticeable cold start 
problems were experienced periodically from September to November. Hesitation 
was noticeable in February. 

Bus 129 (gasoline) - Surveys were submitted for 150 days of operation. Seventeen 
drivers operated this bus during the test period. Engine stalls were experienced 
from September through October when the engine was cold. In January, some 
problems with cold starts were noted. 

Bus 130 (dedicated CNG) - This bus was surveyed for 37 days. During this time 
period, ten drivers operated and commented on this bus. Bus 130 had trouble 
with respect to engine idle. Several times the comment was made that "the bus 
runs rough." Acceleration problems were also noted. 

Bus 131 (converted CNG) - This bus was surveyed for 111 days. Twelve drivers 
operated this bus during the test period. Acceleration problems and engine stalls 
were the major problems with this bus. During December, starting problems were 
a major concern. Almost every driver noted acceleration problems. The drivers 
often experienced break downs; at times a replacement bus was required. The 
bus was noted to have no power and a rough idle throughout the study. 

Bus 132 ( converted LPG) - Surveys were submitted for 135 days of operation. 
During this time period, thirteen drivers operated this bus. Very few comments 
were made on Bus 132. One driver experienced a lack of power with respect to 
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acceleration. Another driver experienced a problem with respect to cold starts in 
January; however, she also noted the bus "drives and runs great." This was the 
only positive comment recorded for any bus. 

From a driveability standpoint, the converted I.PG bus operated better than the 
CNG and gasoline powered buses. The dedicated CNG bus also performed better 
than the gasoline buses. The converted CNG bus had numerous major problems 
throughout the study, ranking this bus well below all others in the study. 

STUDY RESULTS 

This study was conducted to examine the operation of alternative-fueled school buses 
with respect to gasoline-powered buses. Two CNG-powered buses, one with a 
dedicated CNG engine and one with a converted CNG engine, were included in the 
study. A school bus converted to operate on LPG was also examined in this study. 
Conversion costs and the cost of the dedicated CNG engine were not included in the 
comparison. Each type of bus was examined with respect to the following categories: 

• Fuel economy 
• Operating costs 
• Acceleration 
• Emissions 
• Oil Samples 
• Engine compression 
• Driveability 

Each alternative-fueled bus exhibited strengths and weaknesses. The performance 
of each bus/fuel combination for every category is as follows: 

• Fuel Economy - The two buses using CNG exhibited good fuel economy when 
compared to the gasoline-powered buses in the study. It should be noted that 
ambient air temperatures were used to calculate fuel usage instead of cylinder 
temperatures, which is expected to result in a slight error in the calculations. 

The calculated fuel economy of the dedicated CNG-powered bus was 
approximately 35 % better than the average gasoline-powered bus. 

DeShazo, Starek & Tang, Inc. page 24 



The converted CNG-powered bus experienced an average fuel economy of 
18% to 42% better than the average gasoline-powered bus. The fuel economy 
of the converted CNG bus did seem to be affected by temperature. During the 
December to February time frame, fuel economy dropped by approximately 
18%. 

The LPG-powered bus experienced the worst fuel economy, ranging from 17% 
to 36% lower than the average gasoline-powered bus. The bus operating on 
LPG also seemed to be affected by temperature, with a 13% drop in fuel 
efficiency experienced during the December-February time frame. 

• Operating Costs - Fuel costs were examined in this project. At approximately 
43¢ per gallon equivalent, CNG was about 30¢/gallon less expensive than 
gasoline. When converted to fuel cost per mile, the fuel cost to operate the 
CNG-powered buses was less than half the fuel cost of operating the average 
gasoline-powered bus. 

At the time of the study, the cost of LPG for the GPISD ranged from 4 cents 
to 9 cents per gallon higher than gasoline. Because the LPG-powered bus 
experienced lower fuel economy than the average gasoline-powered bus, the 
LPG fuel cost was about 24% to 53% higher per mile than the average 
gasoline-powered bus. 

Maintenance costs on the CNG-powered buses were absorbed by Dallas Fleet 
Maintenance, Inc. and Lone Star Energy. However, it should be noted that the 
dedicated CNG-powered bus required only normal maintenance, whereas the 
converted CN G-powered bus required ongoing maintenance because of 
operational problems. The LPG-powered bus required standard maintenance 
only. 

• Acceleration - Acceleration from 0-45 mph was tested to compare acceleration 
rates. Both the dedicated CNG-powered bus and the LPG-powered bus 
exhibited good acceleration at 30.5 seconds and 31.3 seconds, respectively. 
These acceleration rates compare favorably to the average gasoline-powered 
acceleration rate of 32.0 seconds. However, the converted CNG-powered bus 
proved to be lacking with respect to acceleration, with an average rate of 34.5 
seconds. 
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• Emissions - All of the buses in the study were tested to determine if the U.S. 
EPA emissions standards were met for hydrocarbons, carbon monoxide (CO) 
and dilution CO-CO2• All buses in the study passed all emissions tests. 

• Oil Samples - Oil samples indicated no significant degeneration of the oil in 
any of the buses throughout the study. 

• Engine Compression - Tests were conducted at the beginning of the study on 
all buses, except bus 130 (dedicated CNG bus). Bus 130 was not available at 
the time of this test. Because no significant engine wear was suspected, engine 
compression tests were not conducted upon the completion of the project. 

• Driveability - When examining the driveability surveys, bus 132 ( the converted 
LPG bus) received few comments. This bus generally operated well and was 
extremely reliable. Bus 130, the dedicated CNG bus, also had very few 
problems. Engine idle and acceleration problems were noted periodically. 
The gasoline-powered buses experienced a variety of problems, ranging from 
engine knocks and stalls to cold start problems. The converted CNG bus, bus 
131, experienced continuous problems with engine stalls, cold start problems 
and poor acceleration. 
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APPENDIX 
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Hooitaloo, 
Slarting PJOblana Acool. Problam s-. Engino Knock Ow,nll 

Duo DriwrNllllf> Buol EnginoCdd EnginoWum EnginoSllllla l<lk>llough (DOpoM<) orllackrm:a or Ping Perfonna,,m 

01/01/92 HOWll!d Jobmon 124 
03/05/92 T. Wubiagton 124 
03/06/92 T. Wubiagton 124 
03/07/92 T. Wubiagton 124 
03/07/92 Chris Snyder 124 
03/08/92 T. Wubiagton 124 
03/fYiJ/92 T. Wubiagton 124 
03/13/92 HOWll!d Jobmon 124 
03/15/92 HOWll!d Jobmon 124 
03/21/92 HOWll!d Jobmon 124 
03/22/92 HOWll!d Jobmon 124 
08/21/91 Nora Wubiagton 125 Budy Nolicocl 
08/22/91 Nora Wubiagton 125 Brua-,,, -,ying. Scrc:am at ewry 11ap. 

08/22/91 Nora Wubiagton 125 
08/26/91 Nora Wubiagton 125 
08/27/91 Nora Wubiagton 125 
08/28/91 Nora Wubiagton 125 
08/30/91 Nora Wubiagton 125 
CYi}/03/91 Chris Snyder 125 
CYi}/03/91 Nora Wubiagton 125 
CYi}/04/91 Chrio Snyder 125 
fYiJ/05/91 Chris Snyder 125 
CYi}/06/91 Chris Snyder 125 
CYi}/CYi}/91 Chrio Snyder 125 
fYiJ/10/91 Chris Snyder 125 
CYi}/11/91 Chris Snyder 125 
CYi}/12/91 Chrio Snyder 125 
CYi}/13/91 Chrio Snyder 125 
CYi}/16/91 Chrio Snyder 125 
CYi}/17/91 Chris SD)ldc< 125 
CYi}/18/91 HOWll!d Jobmon 125 
CYi}/19/91 HOWll!d Jobmon 125 
CYi}/20/91 HOWllldJobmon 125 
fYiJ/23/91 HOWll!dlobmon 125 
CYi}/24/91 HOWllldJobmon 125 
fYiJ/26/91 HOWllldJobmon 125 
fYiJ/27/91 HOWllldJobmon 125 
CYi}/30/91 HOWll!dlobmon 125 
10/01/91 HOWllldJclmoon 125 
IO/O'l/91 M.Randall 125 Budy Nolicocl Budy Nolicocl Budy Notiood Budy Noticod Budy Notiood Budy Nolicocl Budy Noticod Budy Noticocl In obop from Jut driver writeup (anti-fl<ICZC) 
10/04/91 M. Randall 125 8&1elyNoticod Budy Nolicocl Budy Noticod Budy Nolicocl Budy Notiood Budy Noticod 8&1elyNoticod Budy Nolicod 
10/08/91 M. Randall 125 Budy Noticod Budy Noticod Budy Noticod Budy Noticod Budy Noticod 8&1elyNoticod Budy Noticod Budy Nolicocl 
IO/fYiJ/91 M.Rmmll 125 Budy Nolicocl 8&1elyNolicocl Budy Noticod Budy Nolicocl Budy NOlicod 8&1elyNoticod Budy Noticod Notmble Goo cap IIJ'Plll'DIIY - dghlly doc! - buo 
10/fYiJ/91 125 uoed """" gu 1ban normal - ...... olto in obop 
IO/fYiJ/91 125 for ,q,air in Arlington (anti-fm= lealr.) 
10/10/91 M. Randall 125 Budy Noticod Budy Noticocl Budy Noticod 8&1elyNoticod Budy Notiood Budy Noticocl Budy Noticod Budy Nolicocl 
10/11/91 M. Randall 125 Budy Noticod Budy Nolicocl Budy Notiood Budy Nolicocl Budy Nolicocl Budy Noticocl Budy Noticocl Budy Notiood 
10/12/91 M.Rmmll 125 
10/14/91 M.Rmml! 125 Budy Noticod Budy Noticocl Budy NOlicod Budy Noticed Budy NOlicod Budy Noticocl Budy Nolicocl Budy Nolicocl 
10/15/91 M.Rmml! ~25 Noticcabk Nowmbk Notmble Budy Noticod Noticoable Budy Nolicocl Bady Nolicocl NOlia:ablc Engine didn't tum over today wbcn l wu guing 
10/15/91 125 afler p.m. nm 
10/21/91 Georgia Epp 125 
10/22/91 Georgia Epps 125 
10/23/91 Georgia Epps 125 
10/25/91 Georgia Epps 125 
10/28/91 Georgia Epps 125 
10/29/91 Georgia Epps 125 
10/30/91 J.Millor 125 
10/31/91 J.Millor 125 
11/01/91 J.Millor 125 
11/04/91 J. Millor 125 
11/05/91 J. Millor 125 
11/06/91 J. Miller 125 
11/07/91 J. Miller 125 
11/08/91 J. Miller 125 Bady Notiood 
11/11/91 J. Miller 125 
11/12/91 J. Miller 125 
11/13/91 M.S.1er 125 
11/14/91 M. llaxler 125 
11/15/91 M. llaxler 125 
11/18/91 M.S.1er 125 
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Hclilaleo, 
Starting Probloma Aal:1. Problcmo s-. EngimKnock O¥on1l 

Duo Driver Name eu., EngimCold EngimWarm EngimSllllls ld],e Rough (Do""""") orllackiuea or Ping Performaaao 

11/19191 M.Baxtor 125 
11/20/91 M. Baxtor 125 
11/21191 M.Baxtor 125 
11/22/91 M. Baxtor 125 
11/25/91 M. Baxtor 125 
11/26/91 M.Baxtor 125 
11/27/91 M. Baxtor 125 Barely Noticod Ban,ly Noticod Heaitaloo, poor """"" 
12/04/91 Kathy Haylow 125 
12/05/91 Kathy Haylow 125 Ban,ty Noticod llama 
12/06/91 Kathy Haylow 125 Ban,ly Noticod Alway9 booi1ala 
12/09/91 Kathy Haylow 125 Ban,ly Noticod Hclilaleo 
12/10/91 Kathy Haylow 125 Ban,ty Noticod Hclilaleo 
12/12/91 Kathy Haylow 125 Ban,ly Noticod HNilaloo 
12/13/91 Kathy Haylow 125 Ban,ly Noticod Haitaloo 
12/16/91 Kathy Haylow 125 Ban,ty Noticod Haitaloo 
12/17/91 Kathy Haylow 125 Ban,ty Noticod Haitaloo 
12/18/91 Kalhy Haylow 125 Barely Noticod Haitaloo 
12/19/91 Kathy Haylow 125 Barely Noticod Hmitaloo 
12/20/91 Kathy Haylow 125 Bordy Noticod Haitaloo 
01/06/92 Nora WMbington 125 
01/07/92 Nora Wallington 125 
01/08/92 Chrio Snyder 125 
01/09/92 Chrio Snyder 125 
01/10/92 Chrio Snyder 125 
01/14/92 Chrio Snyder 125 
01/15192 Chrio Snyder 125 
01/16/92 Chrio Snyder 125 
01/17192 Chrio Snyder 125 
01/21/92 Chrio Snyder 125 
01/22/92 HowudJobmon 125 
01123/92 Howud Jala»on 125 
01/24/92 Howud Jobmon 125 
01/27/92 HowudJobmon 125 
01/28/92 HowudJobmon 125 
01/29/92 Georgia q,pl 125 
01/29/92 Howud Jobmon 125 
01/30192 HowudJobmon 125 
01/31192 HowudJobmon 125 
00/03/92 Howudlobmon 125 
00/04192 Howudlobmon 125 
00/05192 M.Raadall 125 Barely Noticod 
00/06192 M.Raadall 125 Ban,ty NOlicod Bordy Noticod Ban,ly N<>llcod Barely Notia:d Barely Noticod Bordy Noticod Bordy Notiaod Barely Noticod 
00/07192 M.Raadall 125 Bordy Notia:d Bordy Notia:d Bauely N<>licod Barely Notia:d Bauely Noticod Barely N<>licod Bordy NOlicod Bauely N<>licod 
00/08192 Georgia q,pl 125 
00/10192 M. Randall 125 Barely Noticod Bordy Notia:d Ban,ly N<>licod Barely Notia:d Barely N<>licod Ban,ly N<>licod Barely Notia:d Barely N<>licod 
00/11192 M.Raadall 125 Barely Notia:d Barely Notia:d Ban,ly N<>licod Bauely Notia:d Ban,ly N<>licod Barely N<>licod Bauely Noticod Barely N<>licod 
00/12/92 M. Randall 125 Barely Notia:d Barely Notia:d Ban,ly N<>licod Barely Notia:d Barely N<>licod Ban,ly Noticod Barely Notia:d Barely N<>licod 
00/13/92 M.Raadall 125 Barely Notia:d Barely Notia:d Bmely N<>licod Bady Notia:d Barely N<>licod Ban,ly N<>licod Barely Notia:d Barely Noticod 
00/14192 M. Randall 125 Ban,ly Notia:d Barely Noticod Ban,ly N<>licod Barely NOlicod Bady Noticod BardyNOlicod Ban,ly Notia:d Barely N<>licod 
00/17192 M.Raadall 125 Ban,ly Notia:d BardyNotia:d Barely N<>licod Barely Notia:d Barely N<>licod Barely Noticod BarelyNOlicod Barely N<>licod 
00/29192 Georgia q,pl 125 
00/29/92 M.Raadall 125 Barely Noticod Barely Noticod BarelyNotia:d BarelyNOlicod BarelyNotia:d BarelyNotia:d BarelyNOlicod Barely Noticod Go<,_ timco (ICCllpO) <-What? SAM 
03/01/92 Georgia q,pl 125 
03/00/92 Georgia q,pl 125 
03/06192 Georgia q,pl 125 
03/07192 Georgia q,pl 125 
03/09192 Georgia q,pl 125 
03/10/92 Georgia q,pl 125 
03/14/92 J. Miller 125 
03/1,S/92 J. Miller 12! 
03/16/92 J. Miller 125 
03/19/92 J. Miller 125 
03/20/92 J. Miller 125 Bmely Nociaocl 
03/21/92 J. Miller 125 
03/22/92 J. Miller 125 
04/02/92 T. Coabe11 125 NOliaooble Nalmblo Bady NOlicod Baray Noticod Ban,ly Noticod 
04/03192 T. Cockno11 125 Ban,ly Notia:d 
04/04/92 T. Coabell 125 
08/21191 Cbril Snyder 126 Very Tiouhlecl Barely Noticod Very Tiouhlecl Barely Noticod Engim 111111 - put - opuk plup &. filter 
08/26/91 am. Snyder 126 
08/27/91 Cbril Snyder 126 
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e..ilaloo 
StartingProblam Acaol.P!Ol>lam s-. EngimKnock o-.Jl 

Dale DmaN....., Buol EngimCold EngimWum EngimS..U. ldkRough (DO-) or llac:kf"ua orPmg Perfonmmce 

08128/91 CbriaSnydm 126 
08129/91 CbriaSnydm 126 
08/30/91 CbriaSnydm 126 
09/04/91 M. llmtlor 126 BmdyNo&od Nolicmble Very Troubled Bu,,ty Noticod If Ill deod 11op you muat fealbcr acoclcrator 

09/06/91 M. llmtlor 126 Bu,,ty No&od Very Troubled Engim 1-italol oa raloo off 

09/09/91 M.llmtlOr 126 
09/10/91 s. Wbitworth 126 
09110/91 M. llmtlor 126 
09/11/91 M. llmtlor 126 
09/12/91 s. Wbitworth 126 
09/13/91 Kalhy ffaylow 126 
09/13/91 VIVian Robmta 126 
09113/91 VIVian Robmta 126 llerely Noticod 
09/16/91 Howmd Jolmocm 126 
09/17/91 Howmd Jobmon 126 
09/18/91 M. Rmdall 126 llerely Noticod Bu,,tyNo&od BmdyNo&od BmdyNo&od llmely No&od Bardy Noocod Budy Nolicod lluayNo&od 
09/19/91 M.Rmdall 126 Bardy Noticod lluayNo&od BmdyNo&od BmdyNo&od Bardy No&od BmdyNoocod BmdyNo&od BmdyNo&od 
09120/91 M. Rmdall 126 Budy Noocod llmelyNo&od BareiyNo&od Baldy Noclood BardyNo&od lluelyNoocod BardyNo&od BardyNo&od 
09123/91 M. Rmdall 126 llerely Noticod llerely Noticod lluelyNo&od Baldy Noticod llmely Noclood llerelyNoocod lludyNoclood lludyNoticod 
09124/91 M.Rmdall 126 Noticooblc NOlicooble Very Troablod Noticoable llerely Notiaod Very Troubled Very Troablod Very Trcubleoo Tunml off bua O ocbool - popping oounda 
09124/91 126 Engim W011't 1Un1 - work order don,o 

09124/91 126 Rcplacod opark plug, and f""1 filler 

09124/91 126 Abo ugblcmd lWIOr win:o 

09125/91 M. Rmdall 126 llerely Noticed BarclyNo&od BardyNo&od Barely Nolicod BmdyNo&od Bu,,1y Noocod Bu,,tyNo&od Barely Noticod 
09126/91 M.Rmdall 126 Bu,,1y Noticed Bu,,ty Notiaod lluely Notiaod Bu,,ty Notiaod Noticoablc Bardy Noticod lluelyNo&od Barely Notia:d Buo bogo clown@ 40 mph - DO -r 
09127/91 M. Rmdall 126 
09/30/91 M.Rmdall 126 Bu,,ty Noticod llmely Notiaod lluely Noticod BardyNo&od Budy Noticed Barely Noticod BmdyNo&od Barely Noticod 
10/01/91 M.Rmdall 126 Barely Noticed llmely Notiaod Barely Noticed Barely Notiaod BarclyNo&od Budy Noticod Barely Noticod Barely Noticed 
10/02/91 Georgia F.ppo 126 
10/03/91 Georgia F.ppo 126 
10/04/91 Georgia F.ppo 126 
10/07/91 Georgia F.ppo 126 
10/08/91 Georgia F.ppo 126 
10/09/91 Georgia F.ppo 126 Barely Noticod Barely Notiaod T i.ghlcm,d air compn:uor 
10/10/91 Georgia F.ppo 126 
10/11/91 Georgia F.ppo 126 
10/11/91 Howmd Jdlmon 126 
10/14/91 Georgia F.ppo 126 
10/16/91 J. Miller 126 Barely Noticed 
10/17/91 J. Miller 126 Barely Noticed 
10/18/91 J. Miller 126 Baldy Noticed Barely Noticed Barely Noticed 
10122/91 J. Miller 126 Barely Noticed Very T roablod Noticoable 
10122/91 J. Miller 126 Baldy Noticed 
10123/91 J. Miller 126 Barely Noticed 
10124/91 J. Miller 126 
10125/91 J. Miller 126 Barely Noticod 
10128/91 Howmd Joimocm 126 
10129/91 J. Miller 126 
10/30/91 s. Wbitworth 126 
10/31/91 s. Whitworth 126 
11/01/91 s. Wbitworth 126 
11/04/91 M. llmtlOr 126 
11/06/91 M.llmtlOr 126 
11/07/91 M. llmtlor 126 
11/08/91 M.llmtlor 126 
11/11/91 M.llmtlor 126 
11/12/91 M. llmtlOr 126 
11/13/91 Kalhy Haylow 126 Barely Noticod Barely Noticod Barely Noticed No_.,., 1-italol 
11/14/91 Kalhy Haylow 126 Barely Nolicod Barely Nolioocl Barely Noticod Barely Notiaod Slow - -1-italol on raloo off 
11/15/91 126 Bruadng(-l 
11/15/91 Kalhyffaylow 126 Barely Notiaod Barely Noocod llerely Notml Heoiweo oa talca-otr A llow .-lcnUcm 
11/15/91 Georgia F.ppo 126 
11/18/91 Kalhyffaylow 126 Bardy Nodced luely Noocod Slowplc:lr.-up 
11/19/91 Kalhy ffaylow 126 Bu,,ty Notiaod Budy Noocod Heoiweo OIi Wl&-Off 
11120/91 Kalhyffaylow 126 Budy Notiaod luely Notic:m Hooilalea, DO poMOr 

11/21/91 Kalhy Haylow 126 luely Noticod luely Noocod ffetilaloo, DO piok-up 
11/22/91 Kalhy Haylow 126 luely Noticod Budy Nodaocl Nopc,Mr,1-ilalol 
11125/91 Kalhy Haylow 126 Budy Noticod llerely NOlloecl Heo~llow-
11/26/91 Kalhyffaylow 126 llerely Noticod luely Noocod Heo~poor-
12/02/91 Non Wllbiag1oa 126 Very Troablod Tack door will not liq doood - Plua eagim ii 
12/02/91 126 -,, bud lolUnl<NCrwbm ii ii 301o 35 dogr. 
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Heoilaaol, 
SIUmlg Problcma Acaol. Prolilomo s-. 11.agimKDOCk o-.11 

Dale Dr;-Name Buol 11.agimCold 11.agimWarm 11.agim S1alJo Idle llougb (no-) .,. llackfireo or Ping Performance Cc,mmmu 

12/02/91 126 N-1 a frcat end aligJm,cnt - Steer 1"1-1-
12/03/91 Nooa Wabiagloa 126 Very Troubled 
12/04/91 Nora Wabiagloa 126 Very Troubled 
12/0S/91 Nora Wabiagtm 126 Very Troubled Noticoable 

12/06/91 Darlom McKee 126 Very Troubled Ban,iy Nolioed Ban,iy Nolioed The mgs llopped Oil my (,nt atop and it IOOk 

12/06/91 126 mo 2 more milada ID rc:otart. 

12/06/91 T. Wabiagloa 126 
12/09/91 ,Nooa Wabiag1oa 126 
12/10/91 Carl Phillipo 126 
12/11/91 Nora Wabiagloa 126 
12/12/91 Nora Wabiag1oa 126 lluo is pulling ID om Ihde OD left frcat w1-i 

12/12/91 Carl Phillipo 126 
12/18/91 Nora Wabiagloa 126 No Defroot 

12/19/91 Nooa Wabiag1oa 126 Noticoable Hard ID lllarl in -,ming wbm Tomp • 30 dcgr. 

12/20/91 Nora Wabiagtm 126 Noticoable 
01/07/92 ' Oirio Snyde: 126 
01/08/92 Howud Jolmoon 126 
01/09/92 Howud Jolmoon 126 
01/10/92 Howud Jolmoon 126 
01/14/92 Howud Jolmoon 126 
01/15/92 Howud Jolmoon 126 
01/16/92 Howud Jolmoon 126 
01/17/92 Howud Jolmoon 126 
01/21/92 M. Randal1 126 Budy Noli= Baldy Noticed Ban,iy Noli= Ban,iy Noli= Barely Noticed BardyNoti= Ban,iy Noticod lla,dyNoticed 

01/21/92 Howud Jolmoon 126 
01/22/92 M. Randal1 126 Ban,iy Noli= Bardy Noticed Ban,iy Noli= Ban:ly Noli= Ban:ly Nolioed BaldyNoti= Ban:ly Noli= lla,dyNolioed 

01/24/92 M. Randal1 126 Ban,iy Noli= Bardy Nolioed Barely Noli= Ban,iy Noticocl Barely Noticed Bardy Noli= Ban,iy Nolicod Bardy Nolicod 
01/27192 M. Randal1 126 Budy Noli= Baldy Noticed Ban:ly Noli= Ban,iy Noli= Ban:ly Nolioed BaldyNoti= Ban:ly Noli= Budy Nolioed 

01/28/92 M. Randal1 126 Budy Noli= Ban:ly Nolicod Bardy Nolicod BardyNoti= Ban,iy Notia,d Barely Noli= Barely Noticod Budy Noticod 
01/29/92 M. Randal1 126 Budy Noticod Bady Noticed Barely Noticod Ban,iy Notiaxl Barely Notiaod BaldyNoticod Ban,iy Noticod Budy N olioed 

01/30/92 M. Randal1 126 Budy Noticod Bady Nocicod Barely Nolicod Ban:ly Noticod Ban,iy Noticod Bady Noticod Ban:ly Nocicod Budy Noticocl 

01/31/92 M. Randal1 126 Budy Noticod Barely Nocicod Budy Noticod Barely Noticod Bardy Nolioed Bardy Nolicod Ban,iy Noticod Budy Noticod 

02/03/92 M.Randal1 126 Budy Noliced Budy Nolioed Bardy Noticod Ban,ly Nolicod Barely Nolicod Budy Noticod Ban,iy Noliad Budy Nolicod 

02/04192 M. Randal1 126 Budy Notiaxl Bady Noticod Bazely Noticod Ban:ly Noliad Ban,iy Notiood Budy Noticod Bazely Noticod Budy Noticocl 

02/0S/92 Georgia Eppo 126 
02/06/92 Georgia Eppo 126 
02/07/92 Georgia Eppo 126 
02/10/92 s. Whnor1h 126 
02/11/92 Georgia Eppo 126 
02/13/92 Georgia Eppo 126 
02/14/92 Georgia Eppo 126 
02/17/92 Georgia Eppo 126 
02/17192 Georgia Eppo 126 
02/18/92 Georgia Eppo 126 
02/19/92 J. Millor 126 
02/20/92 J. Miller 126 
02/21/92 J. Millor 126 
02/24/92 J. Miller 126 
02/25192 J. Millor 126 
02/26/92 J. Mille< 126 Bardy Notiaxl Ban,iy Noticocl 

02/27192 J. Mille< 126 Bordy Noticocl 
02/28/92 J. Mille< 126 
03/02192 J. Mille< 126 
03/03192 J. Mille< 126 Bordy Nolicod Ban:ly Noticocl 
03/04192 T. Wabiagtm 126 Noticoable Bardy Noticocl Noticoable Noticoable 
03/06/92 T. Wabiagloa 126 Bardy Noticod Very Trcublocl Barely Nolicod Noticoable 
03/09192 T. Wabiag1oa 126 Bardy Noticocl Very Trcublocl llmdy Nolicod Noticoable 
03/10/92 LouileW.U... 126 Very Troubled Very Trcublocl Very Troubled Very Troubled Noticoable Very Troubled Noticoable Very Troublaomo 
03/15192 KimGuimi 126 Bardy Notiaxl Bardy NOliood Ban,iy Noticocl Ban,iy Noticocl Noticoable Bardy Noticocl Barely Noticocl Bazely Nocicod No Accolcration - bus lumdlco wdl otbcrwilc 
03/25/92 SJ. 126 Ban:ly Noticod Bardy Nodaod 
08/29/91 M. Baxter 127 
08/30/91 M. Boxier 127 Notia:ablc F.ngino idle raiom up and down wbm budy 

08/30/91 127 giving gu (probably just cold). <Chokc out> 

09/03/91 M. Boxier 127 
09/04/91 M.Randal1 127 
09/05/91 M. Randal1 127 
09/06/91 M. Randall 127 Ban,iy Nocicod 

09/09/91 M. Randall 127 Barely Nolicod Bazely Noticocl Noticoable Bram 1-1 ID be cbcc:kcd 
09/10/91 M. Randall 127 Bardy Noticocl Budy Noticod Budy Nolicod Bordy Noticocl 

09/11/91 M. Randal1 127 Budy Nolicod Bazely Noticod Bazely Noticocl 

09/12/91 M. Randall 127 Budy Noticod Ban,iy N otiaod Budy Nolicod Barely Noticod BudyNoli<xd 
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lbilalol, 
Startiagl'roblcmi. Al:orl.. PJOl,lam s-. l!agiao Knock Ow,nll 

Dole Driw,rN..,., Bull l!agiao Cold E'.agi,» Warm l!agiao Stalls Jdlc RougJ, (no-) or lleddirm or Ping PerformmMZ 

09/13/91 M.Ramall 127 Budy Noticod Budy Noticod Budy Noticod Budy NOlicod Budy Noticod 
09/16/91 M. Ramall 127 llllrelyNOlml Barely Nolicod BazdyNOlml llllrely NOlicod Budy Noticod llllrely Noticod Budy Notml Budy Notml 
09/17/91 M.Ramall 127 BudyNotm! Barely Nolicod llllrelyNOlml Bmdy NOlicod BudyNOlml llllrelyNOlml llllrely Notml llllrely Noliood 
09/18/91 Georgia Eppo 127 
09/19/91 Georgia Eppo 127 
09/20/91 Georgia Eppo 127 
09/23/91 Georgia Eppo 127 
09/24191 Georgia Eppo 127 
09/27/91 Georgia Eppo 127 
09/27/91 Georgia Eppo 127 Notiaoable Bus Hooitarm - II red light - to die out 
09/30/91 S.-Goodbod 127 
10/01/91 Georgia Eppo 127 
10/01/91 . M. Ilea 127 
I 0/02/91 J. Miller 127 
10/03/91 J .. Millor 127 
10/04/91 J. Millor 127 
10/07/91 J. Miller 127 
10/08/91 J. Miller 127 Barely Noticod 
10/09/91 J. Millor 127 Bmdy Noticod 
10/10/91 J. Miller 127 Notiooable 
10/11/91 J. Millor 127 Budy Noticod 
10/14/91 VlVillll Roberts 127 
10/15/91 J. Millor 127 
10/15191 M. llclOr 127 
10/16/91 M.llcior 127 
10/17/91 M.llcior 127 
10/18/91 M.llca 127 
10/22/91 M.llca 127 
10/23/91 M.llca 127 
10/23/91 M.Bcior 127 
10/24/91 M. llclOr 127 
10/25/91 M. llca 127 
10/27191 s. Whitworth 127 Budy NOliood 
10/29/91 s. WluhilOrlb 127 Budy Noticod 
10/30/91 Kathyllayl- 127 BazdyNolxed Barely Noticod Budy Noticod Budy NOlicod Budy Nolicod u-accolaation - baa power, rum bad. 
10/31/91 Kathy Jlaylow 127 Budy Noticod Budy Noticod BudyNOlml Barely Noticod Bmdy NOlicod Bus rum bad, poor acoc1eratioa 
11/01/91 Kathyllaylow 127 BudyNOlml Bardy Nolxed ll&rcly Noticod Budy Noticod Barely Nolxed lbma bod - baa power, but acocleratioa ia poor 
11/04/91 Kathy Jlaylow 127 BudyNoticod Budy Noticod Bardy Nolxed ll&rcly Nolxed BudyNolxed llllrely Nolicod Bra1- grab & rum rough - uncva, accclerllion 
11/05/91 Kathy Jlayl- 127 BudyNOlml Budy Noticod llan,ly Nolical ll&rcly Nolxed BudyNoticod Buely Noticod - rough - poor ICClekrllion, bral<a drag 
11/06/91 Kathy Jlaylow 127 BuelyNoticod Budy Noticod Barely Noticod ll&rcly Noticod BudyNoticod Bmdy Noticod Poor ocooleration, bral<a drag 
11/07/91 Kathyllaylow 127 llllrelyNoticod Budy Noticod llllrely Noticod Budy Noticod BudyNOlml Bmdy NOlicod Poor oocclallioa, brabo drag 
11/08/91 Kathy Jlaylow 127 llan,lyNoticod Barely Nolicod llan,ly Noticod lluely Noticod lluely Noticod Buely NOlicod Poor oocclallioa, brabo drag 
11/11/91 . s. WluhilOrlb 127 Buely Noticod Barely Noticod llllrely N oticod lluely Nolicod Barely Noticod llan,ly Noticed Poor-, brabodrag 
11/12/91 Kathy Jlaylow 127 Barely Noticod Bmdy Noticod llan,ly Noticod Barely Noticod llllrely NOlicod Barely Nolicod Very poor-, bral<adrag, rum rough 
11/13/91 •Nora Waohingtcn 127 Very Troubled Notiaoable Bral<a bock and """'""'· Hard to 111ar1 in cold 
11/13/91 127 -· Back-upbuzzerg,-out. 
11/14/91 Nora Waohingtcn 127 Notiooable Noticeable Bra1- an: bocking. Back-up buzzer ia out 
11/15/91 127 Bra1- ..., ocraming real bad. 
11/15/91 Nora Waohingtcn 127 Notiooable Notiaoable Notiaoable Bruoo are bocking. Back-up buzzer ia out 
11/18/91 Nora Waohingtcn 127 Notiaoable Bra1- are bocking. Scream real loud when hot 
11/19/91 Nora Waohingl<lll 127 Very Nouacabl Bra1- ore bocking. Scream real loud when bot 
11/20/91 Nora Waohingtcn 127 Notiooable 
11/21/91 Nora Waohingtcn 127 Notiooable Noticeable 
11/22/91 Nora Waohingtcn 127 
11/25/91 Nora Waohingl<lll 127 Very Troubled 
11/26/91 Nora Waohingtcn 127 
11/27/91 Nora Waohingtcn 127 Very Troubled 
12/02/91 CbrioSaydcr 127 
12/03/91 CbrioSaydcr 127 
12104/91 Omo Sll)lller 127 
12/07/91 Vwila Roberts 127 Very Troubled Very Troubled NOliooaWo Barely Nodml Very Troubled Notiaoable Eaglm doem't lllnl °""" oa lat ,tart. Eaglm 
12/07/91 127 dilll II f"int ~ dayo now. Sluagilb 
12/09191 Omo Sll)lller 127 
12110/91 CbrioSayder 127 
12111191 CbrioSayder 127 
12112191 CbrioSayder 127 
12113191 Cbrio Sayder 127 Budy Nodaool,le ~alilllorough 
12116191 Cbrio Sayder 127 Barely Nodml Hooi111oo a lilllowbon acaelorlle 
12117191 Cbrio Sayder 127 lludy Nolicod Hooilaloo a lilllo ...i- acaelorlle 
12118191 VIVila Roborla 127 
12119191 Cbrio Sayder 127 Budy Noticod Bmely Nodml Heoiwoo when you occelenao a lilllc 
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Hooilmra, 
Starting Problam Acaol. P!olilam s-., Engine Knock Ow:nll 

Dma Nam, _, Engine Cold Engine Warm Engine S10lla ldlo Rough (DO-) or Jlacld".... or Ping Performance 

12120/91 Cbril Snyder 127 
01/06192 H-,d .lobmon 127 
01/07192 H.......i Jdmoon 127 
01 /08192 M. Ramdall 127 
01/09192 M. Ramdall 127 
01/10/92 M. Ramdall 127 
01/14192 M. Ramdall 127 
Ol /1.5192 M. Ramdall 127 

127 
127 
127 
127 
127 

Buely Noticod Buely Noticod 
lluely Noticod Dardy Noticod 
lluely Noticod Dardy NOlicod 
Buely NOlicod Dardy NOlioocl 
Buely NOliood Dardy NOlioocl 
lluely Noticod Dardy NOlioocl 

Buely Noticod Buely Noticod 

Dardy NOlicod Buely Noliood Dardy Noticod Buely NOlicod Buely Noliood Buely Noticod 
Dardy NOlicod lluely Noliood Buely Noticod lluely Noticod Dardy NC>liad Buely Noticod 
Buely NOlicod lluely Noliood Buely Noticod Buely NOlicod Buely NC>liad Buely Noticod 
Buely NOlicod Buely Noliood Buely Noticod Buely NOlicod Buely NC>liad lluely Noticod 
Buely NOlicod Buely Noliood lluely NOliood lluely Noliml lluely NOliood Nolia:ablco 
Buely NOlicod lluely Noliood lluely Noticod lluely NOlicod llu<lyNoticod Nolia:ablco 

127 lluely NOliood Bordy Noticed lluely NOlicod Buely Noliood lluely Noticod lluely NOlicod Buely Noticod Budy Noticod 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 Buely Noticod 
127 
127 Budy NOliood 
127 Buely NOliood 
127 lluely NC>liad 
127 Buely Noticod 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 
127 

Noticoable 
NOlia,ablc 

Noliccabk 
Noliccabk 

Hooilaloo wboa you - a lillle 

Had DO boal duriag cwaiag 111D 

Sbalieo at 40 mph 
Sba1- at 40 mph 
Sba1- at 40 mph 

Buo bu a bod rallling in it, ia very DOliacable 

01/16192 M. Ramdall 
01122192 Georgia Eppo 
01124192 Georgia Eppo 
01127192 Georgia Eppo 
01127192 Georgia Eppo 
01127192 M. Ramdall 
01/28192 Georgia Eppo 
01129192 Georgia Eppo 
01/30192 Georgia Eppo 
01/30/92 Georgia Eppo 
W./03192 Georgia Eppo 
02/04192 Georgia Eppo 
W.IOS/92 J. Miller 
W./06192 Dulmr> Md<cc 
W./07192 Dulmr> Md<cc 
W./10192 J. Miller 
W./11192 J. Miller 
02/12192 J. Miller 
W./13192 J. Miller 
W./14192 J. Miller 
W./17192 J. Miller 
W./18192 J. Miller 
W./19192 T. Wllbmg-
03/W./92 T. Wllbmg-
03/03192 T. Wllbmg-
03/04192 Kathy Haylow 
03/05192 Kathy Haylow 
03/06192 Kathy Haylow 
03/00192 Kim Guam 
03/23192 Nora Wllbmg-
03124/92 Nora Wllbmg-
03124192 Nono Wllbmg-
03126/92 ff-,d Jobmon 
03127192 H-,d Jobmon 

08121/91 . .M. Ramdall 
03/28/92 M. Ramdall 
08126/91 .D. Robonca 

128 Buely NOliood Bordy Noticod Bordy NOlicod Buely Nouood Buely NOliood Bady Noticod Buely Nodood Budy Noticod s.-i- out. Noiae under Ooor under cim,, 

128 

08/27/91 D.llobenm 
08/29/91 s.-
08/30/91 s. Whitworth 
09/03/91 Fayl.ewio 
OO/OS/91 Georgia Eppo 
00/06/91 Georgia Eppo 
09/09/91 Georgia Eppo 
09/11/91 Georgia Eppo 
09/11/91 Georgia Eppo 
09/12/91 Georgia Eppo 
00/13/91 Georgia Eppo 
09/16/91 Georgia Eppo 
00/17/91 VIVim llobmu 
00/17/91 Georgia Eppo 
00120/91 VM111 llobmu 
00121/91 Georgia Eppo 
09/23/91 J. Miller 
09124/91 VMlll llobmu 
09/25/91 VMlll llobmu 
09126/91 VMlll Roberta 
00127/91 V"Mlll llobmu 
09/30/91 J. Miller 
10/01/91 J. Miller 
IO/W./91 M.!!Gtor 
10/f1J./91 M.llalor 
10/04/91 Fayl.-io 

128 
128 
128Noliocablc 
128Noliocablc 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 
128 

BuelyNoticoablc 
BardyNoticeabk 

Notiooabk 

Buely Nouood 

Noliccabk A lmod< under the hood 

Noliccabk Bumby ride - may be obocka 

Oil - quart low. Added oil 111d 1I/IIU 
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llooilaloe, 
Slarliag Problcma Acaol. Problcma s-., Engine Knock o-.11 

Dale DmmNamc Buol EaginoCdd Engine Wann EaginoS..U. ldleRougb (Dopowor) or lloddua or Ping Pmfot111111KlC 

10/07/91 Foy I.-. 128 
10/08/91 Foy I.-. 128 
10/09/91 Foy I.-. 128 Noticoable Noticoable 
10/10/91 Foy I.-. 128 
10/10/91 M.Bmta 128 
10/10/91 M. Bmtlo< 128 
10/14/91 T. Woobingkln 128 lluay Noticod Barely Nola<! BmelyNoliood Bme!yNoliood 
10/15/91 M. llmtlar 128 
10/15/91 M.Bmtm 128 
10/16/91 Georgia~ 128 
10/16/91 KalbyHaylow 128 
10/17/91 KalbyHaylow 128 
10/18/91 KalbyHaylow 128 BmelyNoliood 
10/21/91 Kalbyllaylow 128 lluayNoliood Heoilalco ..- taking off 
10/22/91 T.Ak:umler 128 BmetyNoliood Bni-Grob 
10/23/91 , Kalby Haylow 128 BadyNoliood B..- gnb u yov two off 
10/24/91 Kalby Haylow 128 BmelyNoliood Brua gnb .. yov two off 
10/25/91 KalbyHaylow 128 BmelyNoliood Brua gnb u yov two off 
10/28/91 Kalby Haylow 128 BmelyNoliood Brua grab u Y"" two off 
10/29/91 Kalby Haylow 128 BmelyNoliood Brua gnb u yov two off 
10/30/91 128 BnJoa an, pu11iDg to ODIO 1ide 
10/30/91 Nora Woobington 128 Very Troubled Knoclr. under the bul under the foot pedal. 
10/31/91 Nora Woobington 128 Very Troubled Buo bu 1"0bbly bock left tire. Bra!<a are 
10/31/91 128 oaeoming, otill pulling, ,till a knock under 
10/31/91 128 1be driver'• aide 
11/01/91 Nora Woobington 128 Very Troubled Bui bu wobbly bock left tire. Still a knock 
11/01/91 128 undcr the hood 
11/04/91 Nora Woobington 128 Notia:able Eagino bard to 111art wbc:n cold. Leak in floor 
11/04/91 128 undcr ~·.foot&. gu pedal 
II/OS/91 M.Bmtm 128 
11/06/91 Nora Woobington 128 Noticoable lwd to otart wbc:n cold. Hood knoc:ko 
11/08/91 Nora Woobingkln 128 Notiocable Noticoablc Hood io vibrating 
11/09/91 Nora Woobington 128 
11/11/91 Nora Woobingkln 128 Noticoable Hood io vibrating 
11/12/91 Nora Woobingkln 128 
11/13/91 Cbril Snyder 128 
11/14/91 Cbril Snyder 128 
11/15/91 Cbril Snyder 128 
11/18/91 Cbril Snyder 128 
11/19/91 Cbril Snyder 128 
11/20/91 Cbril Snyder 128 
11/21/91 Cbril Snyder 128 
11/22/91 Cbril Snyder 128 
11/25/91 Cbril Snyder 128 
11/26/91 Cbril Snyder 128 
11/27/91 Cbril Snyder 128 
12/02/91 H......ud Jolmocn 128 
12/03/91 H""'8ld Jolmocn 128 
12/04/91 H......ud Jolmocn 128 
12/05/91 H......ud Jolmocn 128 
12/06/91 H......ud Jolmocn 128 
12/09/91 H""'8ld Jolmocn 128 
12/10/91 H......ud Jolmocn 128 
12/11/91 H......ud Jolmocn 128 
12/12/91 H......ud Jolmocn 128 
12/13/91 H......ud Jolmocn 128 
12/16/91 H......ud Jolmoca 128 
12/17/91 H......ud Jolmocn 128 
12/18/91 H""'8ld Jolmocn 128 
12/19/91 H......ud Jolmocn 128 
12/20/91 H......ud Jolmocn 128 
01/06/92 M.Randall 128 BuayNoliood Bmely Noticed BadyNoliood Barely Noticod Budy Noticed BmelyNoliood Budy Noticod Borcly Nociaxl 
01/07/92 M.Randall 128 Borcly Noticod Bmely Noticed lluely Nociaxl Borcly Nola<! BorclyNoliood BarclyNoliood lluely Noticod Buay Nociaxl 
01/08/92 Georgia~ 128 
01/09/92 Georgia~ 128 
01/10/92 Georgia~ 128 
01/14/92 s. Goodbody 128 
01/15/92 Georgia~ 128 
01/16/92 Georgia~ 128 
01/17/92 Georgia~ 128 
01/21/92 Georgia~ 128 
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Hcailalra, 
Stanmg Problcma Aa,d. Problcma s-., F.ngim Knock 0-.U 

Dalc DmuNamc Buol F.ngimCcld Engine Warm F.ngimSIIIIJa ldl,cRougb (DO-) or llec:kfua orPmg Performan= 

01/22/92 J.Miller 128 lludyNOlia,d 
01/23/92 J.Miller 128 Budy N<>lia,d 

01124/92 J. Miller 128 Budy N<>lia,d 

01127/92 Duloao McKao 128 
01128/92 J. Millor 128 Budy N<>lia,d 

01/30/92 J. Miller 128 lludyNOlia,d 

01/31/92 J. Miller 128 lludyNOlia,d 
C0./03192 J. Miller 128 
C0./04192 Duloao McKao 128 
C0./05192 T. Waobiagk,n 128 
C0./0<,/92 T.Wubiagtm 128 
ro./07/92 T. Wubiagtm 128 
C0./10/92 T. Wubiagtm 128 Budy N<>lia,d Noacablc Budy Nocicod Buo ia making a hiaaing noiac 
C0./11/92 T. Wubiagtm 128 
C0./12/92 T.Wubiagtm 128 
C0./13192 T. Wubiagtm 128 
C0./14/92 E. Puedoz 128 
C0./17192 Smx:iklu 128 Noticoable Bralra oq,-k a lot when you rake off and when 
C0./17192 128 moving. Souada lik emergency brake io on 
C0./18192 T. Wubiagtm 128 
C0./19/92 Kalhy Haylow 128 Noticoable Hmilaaalot 
C0.120/92 Kalhylfayl""' 128 Noticoable Hmilaaalot 
C0.121/92 Kalhylfayl""' 128 Noticoable HcailalOO a lot 
C0.124/92 Kalhy Rayl""' 128 Noticoable Hmilaaalot 
C0.12S/92 Kalhy Haylow 128 Noticoable Hmilaaalot 
C0.126/92 Kalhylfayl""' 128 Noticoable Hcaitalco a lot 
C0.127192 KalhyHayl""' 128 Noticoable Hcaitalco a lot 
C0.128/92 Kalhy Rayl""' 128 Noticoable Hmilaaalot 
03/C0./92 Kalhy Rayl""' 128 Noticoable Hmilaaalot 
03/03/92 Kalhylfayl""' 128 Noticablc HcailalOO a lot 
03/04/92. Nora Wubiag- 128 
03/0<,/92 Nora Wubiagtm 128 
03/09192 Nora Waahiag- 128 
03/10192 Km,Guim, 128 F.ngim Slalla 
03/10192 Nora Waahiag- 128 
03/11192 Nora Waahiagtm 128 
03/12/92 Nora Waahiag- 128 
03/13/92 Nora Waahiagtm 128 
03123/92 Oll'io Snyder 128 
03124/92 a... Snyder 128 
03125/92 Oll'io Snyder 128 
03127/92 J. Miller 128 
03/30/92 J. Millm 128 
03/31/92 J. Miller 128 
04/01/92 J. Miller 128 
04/C0./92 J. Miller 128 
04/03/92 J. Miller 128 
04/0<>/92 J. Miller 128 
04/07/92 J. Miller 128 
04/08192 J. Miller 128 
04/09192 J. Miller 128 
04/11/92 J. Miller 128 
04/12/92 J. Miller 128 
04/IS/92 J. Miller 128 
04/16/92 J. Miller 128 
04/21/92 J. Miller 128 
04/22/92 J. Miller 128 
04/23192 J. Miller 128 
08121/91 Georgia Eppo 129 lludyNOlia,d 
08/22/91 Georgia Eppo 129 Budy N<>lia,d lludyNocicod 
08/22/91 Georgia Eppo 129 Budy N<>lia,d Bady N<>lia,d Ban:ly Nowz:d Buo 1110pO 11 ~ wbm cold 
08126/91 Georgia Eppo 129 lludyNOlia,d 
08127/91 Georgia Eppo 129 
08/28/91 Georgia Eppo 129 
08/29/91 Georgia Eppo 129 
08129/91 Georgia Eppo 129 SOIDdilms IIIOpO @ inlenec:tiom - cold. 
08/29/91 129 Otbonnoc, ,_ w:ry good 
09/C0./91 Georgia Eppo 129 
09/04/91 J. Miller 129 
09/0S/91 J. Miller 129 Noticoable 
09/0<>/91 J. Miller 129 
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Heailala, 
Swtmg Problcma 

""""'· Problems 
s-. Engim Knoclr. <>-all 

Dw I>rwuN"""' Bual EngimCold EngimWarm Engim S1a1la ldleRough (nopowor) or llackfuea orPmg Pcrlomumce 

09/09/91 J. Millm 129 
09/10/91 J. Mm.. 129 Barely Noticod Ban,ly NOlicod 
09/11/91 J. Millm 129 Barely Noticod 
09/12/91 Fayl.-il 129 
09/13/91 Fayl.-il 129 Very Troubled NOlioooble Ban,ly NOlicod 
09/16/91 Darlme McKee 129 N<>lia:able T..-..ioo abifta ooonor tban obould. 
09/16/91 129 Goan llipping - bu a bud ta llhifting. 
09/17/91 Darlme Md<cc 129 NOlioooble T..-..ioo 
09/18/91 Fayl.-il 129 Budy NOlicod 
09/19/91 Fay 1.-il 129 NOliooable Barely NOlicod 
09/20/91 D.llobcnoa 129 
09/23/91 129 
09/23/91 Fay 1.-il 129 NOliooable 
09/2S/91 Fayl.-il 129 
09/26/91 Fay 1.-il 129 
09/27/91 Fayl.-il 129 
09/30/91 Fayl.-il 129 
10/01/91 M.Bcier 129 
10/03/91 Kalhy Haylow 129 
10/04/91 Kathy Haylow 129 
10/07/91 KalhyHaylow 129 NOliooable Tam lcagc,r to 111art when cold 
10/08/91 Kalhy Haylow 129 Noticoabie Tam lcagc,r to 111art when cold 
10/09/91 KalhyHaylow 129 NOliooable Tam lcagc,r to 111art when cold 
10/10/91 KalhyHaylow 129 NOliooable Tam lcagc,r to 111art when cold 
IOIIS/91 KalhyHaylow 129 NOliooable Tam lcagc,r to 111art when cold 
10/16/91 Nora Waobiagtm 129 Bnlr.oo pull to left 
10/17/91 Nora Waobiagtm 129 Bnlr.oo pull to left 
10/21/91 Nora Waobiagtm 129 Amber ligbt llicb 
10/22/91 Nora Waobiagtm 129 
10/24/91 T. Waobiagtm 129 
10/24/91 Nora Waobiagtm 129 Bralooo pulling to left. Braka act like they 
10/24/91 129 don't 'Mllll to IIOp@ about SS mph 
10/28/91 Nora Waobiagtm 129 Bralooo pulling to left 
10/29/91 Nora Waobiagtm 129 Very Troublao Bralooo tcn:amiDg 
10/30/91 Cliril Snyder 129 
10/31/91 Cliril Snyder 129 
11/01/91 Cliril Snyder 129 
11/04/91 Cliril Snyder 129 Bua pu11a to left 
11/04/91 Nora Waobiagtm 129 Noiaablc Very Troublao Bani to 11ar1 when cold 
11/0S/91 Cliril Snyder 129 
11/06/91 Cliril Snyder 129 
11/07191 Cliril Snyder 129 
11/08/91 Cliril Snyder 129 
11/11/91 Cliril Snyder 129 
11/12/91 Cliril Snyder 129 
11/13/91 

Hucld -
129 

11/14/91 Hardd Jclmaoa 129 
11/lS/91 Hucld Jclmaoa 129 
11/18/91 

Hucld -
129 

11/19/91 
Hucld -

129 
11/20/91 

Hucld -
129 

11/21/91 Hucld.ldmo<>a 129 
11/22/91 Hucldloi-on 129 
I l/2S/91 Hucldloi-on 129 
11/26/91 Hucldloi-on 129 
11/27/91 Hucldloi-on 129 
12/0'2/91 M.Randall 129 Barely NOlicod Barely NOlicod Barely Noticod Budy NOlicod BarclyNOlicod Ban,ly NOlicod Barely NOlicod Barely NOlicod 
12/03/91 M.Randall 129 Barcly NOlicod Barely NOlicod lludyNOlicod BudyNOlicod Barely NOlicod Ban,ly NOlicod Budy NOlicod BarclyNOlicod 
12/04/91 M.Randall 129 BarclyNOlicod Barely NOlicod Barely NOlicod Budy Noticod BadyNOlicod Ban,ly NOlicod Budy NOlicod Barely NOlicod 
12/0S/91 M.Randall 129 Budy Noticod Budy NOlicod Budy Noticod lludyNOlicod Barely NOlicod Ban,ly NOlicod Barely NOlicod Noticoable Bua pu11a to 1bc left. Bad ll=ing 
12/06/91 M.Randall 129 BudyNOlicod Budy NOlicod Budy NOlicod Budy NOlicod Barely NOlicod Ban,ly Noticod Barely NOlicod Noticoable 
12/09/91 M.Randall 129 BudyNOlicod Budy NOlicod Barely NOlicod Barely Noami BadyNOlicod Ban,ly NOlicod Barely NOlicod Noticoable Braka pull to 1bc left 
12/10/91 M.Randall 129 Budy Noticod Budy NOlicod Barely Noticod lludyNotioocl Barely Notioocl Ban,ly Notioocl Barely Notiood Barely Notioocl 
12/11/91 M.Randall 129 Barely Nolia:d Budy Notioocl Budy Notiood lludyNolia:d Barely NOlicod Bady Nolia:d Barely Nolia:d Barely Noami Si;t1 pu11a to left 
12112/91 M.Randall 129 lludyNolia:d Barely Notiood Barely Nolia:d Barely Nolia:d Barely NOlicod Ban,ly Notioocl Barely Notioocl Very Troublao Bua pu11a to left - -i. aligmnmt 
12/13/91 M. Randall 129 Budy Noticod Budy Notioocl Barely Nolia:d lludyNolia:d Budy Notioocl Ban,ly Nolia:d Barely Notioocl Barely Noticod Healer brokm 
12/14/91 M. Randall 129 Barely Noticod Budy NOlicod Barely NOlicod Budy Noticod Budy Notioocl Ban,ly Noticod Barely Notioocl Budy Notioocl Gao tank n:ad 1 /2 full when it WU fil1cd up 
12/14/91 129 1ou than 24 boun 1,cfon, 

12/16/91 M. Randall 129 Barely Noticod BudyNotioocl Barely Noticod Budy Notioocl Barely Notioocl Ban,ly Notioocl Barely Notioocl Budy Notioocl 
12/17/91 M. Randall 129 Budy NOlicod Barely Nolicod Barely Noticod Budy NOlicod Budy Notioocl Ban,ly Nolia:d lluely Notioocl Budy Notioocl 
12/18/91 M. Randall 129 Budy Nolia:d Budy Notioocl Budy NOlicod Budy Noticod Budy Notiood Ban,ly NOlicod Budy Noticod Budy Notiood 

Page9 



12/19/91 M. llmdall 
12/20/91 M. llmdall 
01/06/92 Georgia Eppo 
01/07/92 Georgia Eppo 
01/09/92 J. Mil1m 
01/10/92 KimGuian 
01/14/92 J .. Mmm 
01/16/92 J. Mil1m 
01/17/92 J. Mil1m 
01/21/92 J. Mil1m 
01/22/92 M.Baxior 
01/23/92 M.Baxior 
01/24/92 M. llmtlOr 
01/27/92 M.Baxior 
01/28/92 M. llmtlOr 
01/29/92 M. llmtlOr 
01/30/92 M.Baxior 
01/31/92 M. llmtlOr 
02/03/92 M.Baxior 
02/04/92 M.Baxior 
02/05/92 Kalhy Haylow 
02/06/92 Kalhy Haylow 
02/07/92 Kalhy Haylow 
02/10/92 s. Goodbody 
02/11/92 Kathy Haylow 
02/12/92 Kalhy Haylow 
02/13/92 Kalhy Haylow 
02/14/92 Kalhy Haylow 
02/17/92 Smiciklao 
02/17/92 Kathy Haylow 
02/18/92 Nora Waobiugton 
02/18/92 Kalhy Haylow 
02/20/92 Nora Waobiug1"D 
02/20/92 Nora Waobiugton 
02/24/92 Nora Waobiugton 
02/25/92 Nora Waobiug1"a 
02/25/92 Nora WaobiuglCa 
02/27/92 Nora Waobiugton 
02/28/92 Smiciklao 
03/02/92 Nora Waobiugton 
03/03/92 Nora Waobiugton 
03/04/92 Nora Waobiug1"D 
03/04/92 Qlrio Snyder 

03/05/92 Qlrio Snyder 

03/06/92 Qlrio Snyder 

03/09/92 Qlrio Snyder 

03/10/92 Qlrio Snyder 

03/11/92 Qlrio Snyder 

03/12/92 C. Bell 
03/23/92 Howanl.lobmon 
03/24/92 H.......iJclmooa 
03/27/92 T.Coc:ludl 
03/30/92 T.Cocluell 
03/31/92 T.Cocluell 
04/01/92 T. Cocluel1 
04/02/92 T.Cocluell 
04/03/92 T. Cocln,11 

04/05/92 T. Codr.n:11 
04/05/92 T. Cocln,11 

04106/92 T. eo.kn,11 
04/07/92 T. Cocln,11 

04/08/92 T. CookNll 
04/11/92 T. Cocknll 
04/12/92 T. Coolulill 
04/15/92 T. Cocknll 
04/16/92 T. Cocknll 
04/20/92 T. Cockn11 
04/21/92 T. Coolulill 
04/22/92 T. Coclmll 
04/23/92 T. Cocknll 
04/25/92 T. Coclmll 

Swting Problam 
Buol EagincCold &gincWarm &gmcSlalll 

129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 
129 

lluely Notiood Barely Notiood Barely Noticod Barely Noticod Budy Noticod Barely Noticod Barely Notiood Barely Noticod 
Buely Notiood Barely Noticod Barely Noticod Barely Noticod Budy Noticod Barely Noticod 8-ly Notiood Budy Noticod 

Barely Noticod Barely Noticod 
BudyNotiood 
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Barely Noticod 

Barely Notia>cl 
Barely Notia>cl 

Barely NOliood 
Barely NOliood 
Budy NOliood 
Barely Notiad 

Barely Notiad 

Barely Notiad 

Hcailaa a liak 
Hcailaa a liak 
Heoilalm a liak 
Hcailaa a liak 

Brala pul1iDg t<> left in front 

Lot of amolie coming out of tailpipe 



Heoilaam, 
StutiagPtoi,iam Aca:I.P!Oblomo s-. F.ngino Knock Ovmall 

Dale DrivmN"""' Buol F.ngino Ccld F.nginoWum F.ngino Stalla Idle Rough (no-) or llackf"l!el or Ping Performance Commmla 

11/25/91 M. ltandall 130 Budy Notiood Bmdy Notiood Bmdy Nociaod Bmdy Nociaod N01a81,ie Notiooable Nocmble Notiooable Bua nma wry rough. No power up to 40 mph 
11/26/91 s. Goodbody 130 Bmdy Nolicod Very Troublod Very Troublod Very Troublod Very Troublod Very Troubled Notiooable Loud noioc wbm let off of gu. 
12/15/91 Georgia q,po 130 
12/16/91 Georgia q,po 130 
12/18/91 Georgia q,po 130 
12/19/91 Georgia q,po 130 
01/06/92 J. Millor 130 Budy Notiood Ban:ly Notiood 
01/07/92 LMillor 130 Budy Nociaod Ban:ly Notiood 
01/08/92 M.BmDr 130 
01/09/92 M. BmDr 130 
01/10/92 M.Bum 130 
01/14/92 M. llmDr 130 
01115/92 M.Bum 130 
01/16/92 M.BmDr 130 
01/16/92 M.Bum 130 
01/21/92 M. BmDr 130 
01/22/92 Kalbyllaylow 130 Notiooable 
01/23/92 KalbyHaylow 130 
01/24/92 T.Wubing- 130 
01/24/92 Kalbyllaylow 130 Gu bald to work 
01/28/92 KalbyHaylow 130 Gu bald to work 
01/30/92 Kalby Haylow 130 Gu bald to work 
01/31/92 KalbyHaylow 130 Gu bald to work 
02/03/92 Kalbyllaylow 130 Gu bald to work 
02/04/92 KalbyHaylow 130 Gu bald to work 
02/05/92 Nora Wubing- 130 Very Trouble Bua rum rough. Oil leak, 11110¥<» too alow, 
02/05/92 130 braka pull to ~ oide 
02/06/92 Non Waabiag- 130 
02/07/92 Nora Wubing- 130 Very Troublm 
02/10/92 130 Smdlo lil<c buming oil. 
02/10/92 Nora Waabiag- 130 Very Trouble Very T roublcd Notiooable Engine mock. F.ngino - too loud. Waler 
02/10/92 130 leak under bood c:cmmg from a •ii- pipe. 
02/11/92 Nora Waabiag- 130 Notia:abl,o N01a81,ie Loud and bu~ probbm 
02/12/92 Nora Waabiag- 130 Very Troubled N01a81,ie No-
02/13/92 Nora Waabiag- 130 Very Troubled Bua gw good gu mileage 
02/14/92 Nora Waabiag- 130 Very Troublcaome 
02/17/92 Nora Waabiag- 130 Very Troublcaome 
02/18/92 Du1ono Md«e 130 
02/21/92 Cbrio~ 130 
02/24/92 Cbrio ~ 130 
Ol/0719t. M. llmDr 131 Malia noise and~ olmb. A1oo 
01/07/91 131 p-.c gauge under bood ,-lo leating. 
01/07/91 131 While filliag it llla)lm OD 2300 Ibo for 5 min. 
09/09/91 Kalby Haylow 131 N01a81,ie Slowpiclr.-up 
09/11/91 KalbyHaylow 131 Notia:abl,o Noticeable Slowpiclr.-up 
09/12/91 KalbyHaylow 131 
09/13/91 Kalbyllaylow 131 Notia:abl,o Slowpic!r.-up 
09/16/91 Kalby Haylow 131 Notia:abl,o Noticcable Slowpic!r.-up 
09/17/91 Kalby Haylow 131 Notia:abl,o 
09/18/91 D.Robonon 13.1 
09/19/91 Nora Waabiag- 131 N01a81,ie Hiooiag noioc under gu pedal 
09/19/91 Non Waabiag- 131 No good .., talrt-off, eopccially on f=way 
09/20/91 Nora Waabiag- 131 Slow gctlmg OD fn,eway, e\'a1 wbm pedal is to 
09/20/91 131 the floor. a-mmci DO field trip OD this buo 
09/23/91 Nora Waabiag- 131 Very Troubled Notiooable Hiooing noise wbm pzaoing gu pedal 
09/24/91 Nora Waabiag- 131 
09/24/91 Nora Waabiag- 131 Very Troubled Very Troublelo Slow on talrt-off. Hiooing in engine. Bop down 
09/24/91 131 around 48 to 51 mph 
09/25/91 Howud Jolmoon 131 
09/25/91 NonWubing- 131 Very Troubled Bua bogo down O 44 - 50 mph. Slow take off. 
09/25/91 131 Engine biNing occun rigbl bcfo,c gcan lhift 
09/25/91 131 dim it ltOI» after gcu lhift occun 
09/26/91 Cecil Phillipe 131 Very Troublod Hiooing IIOUDd. Acoclenlica -Uy. problem. 
09/26/91 Nora Waabiag- 131 Very Troubled Very Troubled Very Troublao But acta lilre it doec't WIDl to nm after you 
09/26/91 131 put gu in it. Bop down. Hisoing noiae. 
09/27/91 Nora Waabiag- 131 Very Troubled Very Troubled Engine bmilaa after fill-up. Still biNing 
09/30/91 Nora Waabiag- 131 Very Troubled Very Troublod Notiooable Engine bmilaa after fill-up. Still bisoing 
10/01/91 Nora Waabiag- 131 Very Troubled Very Troublod Notiooable Wouldn't ,-,mmoad a (,old trip cm this buo 

10/03/91 Cbrio~ 131 Very Troubled Ban:ly Notiood No iic,-r. Hisoing noise coming from n:ar 
10/04/91 Cbrio~ 131 Very Troubled No-· Hisoing noise coming fn,m n:ar 
10/07/91 Cbrio~ ISi Notia:abl,o Hiooing noise 
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Hcmlaloo, 
Startiag Problcma A=!. Prol,lam S-0. EngimKnock Ovaall 

°* DmwNIIIIIC Buol EngimCold EngimWarm Engim Slalla Idle llougb (no,-) or lladdircl or Ping Perfonnanoo Ccmmcala 

10/08191 Cbrio~ 131 N- No,-. HiNing noioe coming from rar 
10/09/91 Kalbylfaylow 131 Very Troublccl N- N- Very elow bllre off 
10/09/91 Cbrio~ 131 N- Verylinlc,-. Hiuingnoioe 
10/10/91 Cbrio~ 131 N- Very Unlc ,-. HiNing noioe in rear 
10/11191 Cbrio~ 131 Noticooblc VerylinlcpoMll' 
10/14/91 Cbrio~ 131 N- Very!il&poMll' 
10/15/91 Cbrio~ 131 
10/16/91 Howanl Jobmcn 131 
10/17/91 Howan!Jobmoa 131 
10/18/91 Howmd Jobmcn 131 
10/21/91 Howud Jobmoa 131 
10/22/91 Howmd Jobmcn 131 
10/23/91 Howud Jobmoa 131 
10/24/91 Howmd Jobmcn 131 
10/25/91 Howmd Jobmoa 131 
10/28/91 Ho,wzd Jobmoa 131 
10/29/91 Howmd Joi-on 131 
10/30/91 M. Randall 131 Ban,ly Noticod Budy Noticod Ban,ly Noticod Budy Noticod Barely Noticod Budy Noticod Budy Noticod Budy Noticod 
10/31/91 M. Randall 131 Ban,ly Noticod Barely Noticod Budy Nociczd Budy Noticod Noticooblc Notaable Ban,ly Noticod Noticoobk Buo brolr.e down. Popping no• in noar. 
11/01/91 M. Randall 131 Budy Noticod Barely Noticod NOlicooblc Barely Noticod Ban,ly Noticod Notaal,le Nolicoobl,o H.- - ......tly -,ad from under the bood 
11/01/91 131 Engim cut off during p.m. nm 
11/05/91 M. Randall 131 Budy Noticod Budy Noticod Budy Noticod Ban,ly Noticed Budy Noticod Budy Noticod Ban,ly Noticod Ban,ly Noticod 
11/05/91 M. Randall 131 Ban,ly Nociczd Barely Noticod Budy Noticod Budy Noticod Budy Nociczd Very Troublccl Very Troublccl Very Troubleoo Bua -vibraliug badly IDd cut off at od1ool 
11/06/91 M. Randall 131 Nociczablc Budy Noticod Budy Noticod Barely Noticod Barely Noticod Ban,ly Noticod NObCIOablc Buo diod oa a.m. nm twice 
11/07/91 M. Randall 131 Budy Noticod Barely Nociczd Budy Noticod Barely Noticod Barely Noticod Barely Noticod Budy Noticod Barely Noticod 
11/08/91 M. Randall 131 llaely Noticed Barely Noticod Budy Noticod Budy Noticod Barely Noticod Budy Noticed Budy Noticod Budy Noticod 
11/11/91 M. Randall 131 Ban,ly Noticod Budy Noticod Budy Noticod Budy Noticod Barely Nolicocl Ban,ly Noticod Budy Noticod Barely Noticod 
11/12191 M. Randall 131 Budy Noticed Barely Noticod llaely Noticod Budy Noticod Barely Noticod Budy Noticod Barely Nolicocl Budy Noticod 
11/13/91 Georgia F.ppo 131 
11/14/91 Georgia F.ppo 131 
11/15/91 T. Wllbiag- 131 
11/18/91 Dulmc Mc:K.z 131 NOlicooblc Budy Noticod Slalkd out cacc but ie--otartm immodialcly 
11/19/91 Dulmo Mc:K.z 131 llazdyNoticod 
11/20/91 Dulmo Mc:K.z 131 
11/21/91 Dulmo Mc:K.z 131 Very Troubled Very Troublccl Very Troubleoo Quit nmniag IDd didn't n,-start for 5 min. 
11/22/91 Dari- 131 
11/25/91 Dulmo Mc:K.z 131 
11/26/91 Dulmo Mc:K.z 131 
11/27/91 .Ooorg;a F.ppo 131 
12/02/91 J. Millcr 131 Budy Noticod Nociczablc Budy Noticod Barely Nolicocl Barely Noticod 
12/03/91 J. Millcr 131 Noticoable Noticoable Budy Noticod Budy Noticed Buo jc,rb wbm llopping. Stallod 3 timoa 
12/03/91 131 Will -llart wbm cold 
12/04/91 J. Millcr 131 Nociczablc Noticoable Budy Nolicocl Budy Noticod Buo llopped 2 timoa. All kinda of noile, jerky 
12/04/91 131 IDOl.- wbm otopping or dOMl iadinco 
12/05/91 J. Millcr 131 Very Troubled Noticmable Budy Noticod Budy Noticod 
12/06/91 J. Millcr 131 Ban,ly Noticod Ban,ly Noticod Budy Noticod Budy Noticed Camtmt loud noioe 
12/09/91 J. Millcr 131 Budy Noticod Budy Nolicocl Budy Noticod 
12/10/91 J. Millcr 131 Budy Noticed Budy Notiad Budy Noticed 
12/11/91 Darla» Mc:K.z 131 
12/12/91 Dulmo Mc:K.z 131 
12/13/91 J. Millcr 131 
12/16/91 J. Millor 131 BudyNocicod BuelyNoticod Budy Noticed Engim ..U. - .-la longer ...rming time 
12/17/91 'J. Millcr 131 
12/18/91 J. Millor 131 Very Troubled Nolicoobl,o Very Troubled Budy Noticod Budy Noticod Ban,ly Nociczd Very Troublccl VeryTIOUblc:oooM, 
12/19/91 ·1. Mi11cr 131 Nociczablc Very Troubled Notiaoable Noticoahlc Nolicoobl,o 
12/20/91 J. Millcr 131 
01/06/92 M.Baxtor 131 Budy Noticod BarelyNociczd Noticeable No.. wbm y011 lct off ga 
01/07/92 M.- 131 
01/08/92 Kalbylfaylow 131 Budy Noticod Budy Noticod lfaa DO poMll' IDd idlco rough 
01/09/92 Kalbylfaylow 131 Budy Nociaod Budy NOlimd Iba DO poMll' IDd idlco rcugh 
01/10/92 Kalbyllaylow 131 Ban,ly Noticod Budy NOlimd Iba DO powor lllll idlco rcugh 
01/14/92 Kalby Haylow 131 Ban,ly Noticod Budy Nolicod luely NOlimd Talrm a wbBe 10 atart wlml cold. Alao rm. 
01/14/92 131 rough will, DO poMll' 

01/15/92 Kalbyllaylow 131 Ban,ly Noliood luely Noticod Budy Noticod Talrm a wbile 10 atart wlml cold. Alao rm. 
01/1.5/92 131 rough wilb DO pOMr 

01/16/92 Kalbyllaylow 131 Ban,ly Noticod Barely Noticod Budy Noliood Talrm a wbile IO llart wlml cold. Alao rm. 
01/16/92 131 rough wilb DO pOMr 

01/17/92 Kalby Hayiow 131 Budy Noliood Budy NOlimd luely Noticod Talrm a wbile IO atart wlml cold. Alao rm. 
01/17/92 131 rough wilb DO pOMr 

01/22/92 Dulmo 131 Budy Nociaod Not acc:I. fut oaoug1' 10 obifl 10 IIDOlbor gear 
01/23/92 o..a- 131 
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Hc8ilaloo, 
S1UtmgProblana A<al.l'lolllam s-., ~Knodr. Ovmoll 

Du, 0mm N..,.., Buo I ~ Ccld ~ Wum ~ Slllla Idle Rougb (Do powor) or Becldi,a or Ping Ped~ 

01/23/92 Dadi:ae 
01/28/92 Nora Wabiagtca 
01129/92 Nora Wabiagtca 
01/30/92 Nora Wabiagtca 
01/31/92 Nora Wabiagtca 
(12/03/92 Nora Wabiagtca 
(12/07/92 Cbria~ 
'12/10/92 Cbria~ 
(12/11/92 Cbria~ 
(12/12/92 Cbria~ 
(12/13/92 Cbria~ 
(12/14/92 Cbria~ 
(12/17/92 Cbria~ 
(12/18/92 Cbria~ 
(12/19/92 Howud Jolmoon 
(12/20/92 Howud Jclmoon 
(12/21/92 Howud Jclmoon 
'12124/92 Howud Jclmoon 
(12/25/92 Howud Jolmoon 
(12/26/92 Howud Jclmoon 
'12127/92 Howud Jclmoon 
(12/28/92 Howud Jclmoon 
03/'12/92 Howud Jclmoon 
08121/91 PmnE'ablca 
03/03/92 Kad,y~ 
08126/91 Kad,y~ 
08127/91 Kad,y~ 
08128/91 Kad,yHaylow 
08129/91 Kad,yHaylow 
08/30/91 Kad,y~ 
09/04/91 Nora Wabiagtca 
09/05/91 Nora Wabiagtca 
09/10/91 Nora Wabiagtca 
09/11/91 Nora Wabiagtca 
09/12/91 Nora Wabiagtca 
09/13/91 Nora Wabiagtca 
09/16/91 Nora Wabiagtca 
09/17/91 Nora Wabiagtca 
09/18/91 Cbria~ 
09/19/91 Cbria~ 
09120/91 Cbria~ 
09/23/91 Cbria~ 
09125/91 Cbria~ 
09126/91 Cbria~ 
09127/91 Cbria~ 
09/30/91 Cbria~ 
10/01/91 Cbria~ 
IO/O'l/91 Howud Jclmoon 
10/03/91 Howud Jclmoon 
10/04/91 Howud Jclmoon 
10/07/91 Howud Jclmoon 
10/08/91 HowudJclmoon 
10/09/91 HowudJclmoon 
10/10/91 Howud Jclmoon 
10/14/91 Howud Jclmoon 
10/15/91 HowudJclmoon 
10/16/91 M. Raadal1 
10/17/91 M. Raadal1 
10/21/91 M. Raadal1 
10122/91 M. Raadal1 
10/23/91 M. ltmlall 
10/24/91 M. ltmlall 
10/25/91 M. ltmlall 
10/28/91 M. ltmlall 
10/28/91 
10/29/91 M. ltmlall 
10/30/91 Georgia E'flll 
10/31/91 Georgia E'flll 
11/01/91 Georgia E'flll 
11/04/91 Georgia E'flll 
11/05/91 Georgia E'flll 

131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
131 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 

Very Troubled 

Very Troublal 
Very Troublal 
Very T roublal 
Very Troublal 
Very Troublal 

Very Troubled Han!ton:atart 

Brw,o pull left and drag 

Barely Noticed llarcly Noticed llarcly Noami Nociceable NOlboblc Noticooblc llarcly Noticed llarcly Noticed Bua ha DO -,cl. J>OM'l· Can't bold heavy lo.I 
Barely Noticed llarcly Noticed Budy Noami Noticoablc N~ Noticooblc Bady Noticed llarcly Noticed 
Barely Noticed Bady Noticed llarcly Noami Barely Noami NOlboblc Barely Noticed Bady Noticed Budy Noticed Bua ha DO acoolentk,a or J>OW"1' wbm fw1 
Barely Noticed llarcly Noticed Budy Noami Barely Noami Buel)' Noticed llarcly Noticed Budy Noticocl Buel)' Noticed 
lluely Nolbd Budy Nolbd Budy Nodoocl lluely Nodoocl Buel)' Noticed Barely Noticed Banly Nolbd llarcly Noticed 
Barely Nolbd Barely Nolbd Bani)' Noticed llarcly Noticed Bani)' Nolbd Barely Noticed Bady Nolbd Bani)' Noticed 
Barely Noticed Bani)' NOlbd Bani)' Noticed lluely Noticed Bani)' Noticed Barely Nolbd llarcly Nolbd Barely Nolbd 
Barely Noticed Bani)' Nolbd Bani)' Nodoocl Barely Noticed Bani)' Noemi Barely Nolbd Bani)' Noticed Bani)' Noticocl SIIIOII coming from propam gu -ion. Cbaclcal 

by mod:umic 111111 Nil to bo O.K. 
Barely Nolbd Bani)' NOlbd Bani)' Nodoocl lluely Nodoocl llarcly Noemi Barely Noticed Bardy Nolbd Banly Noemi 

Page 13 



lloima, 
Starting Problam Acczl.P.- SIIIIIOn, F.ngis Knoc:t <>-all 

Du, DrivwNome Buol F.ngisCcld F.ngisWorm F.ngiDo Staib l&Rougb (Dopowor) orlladuneo or Ping Pcrfonnanao 

11/06/91 Georgia q,po 132 
11107/91 Georgia q,po 132 
11108191 Georgia q,po 132 
11111/91 Georgia q,po 132 
11113/91 J. Miller 132 
11114191 J. Miller 132 
11115/91 J. Mille< 132 
11118191 J. Miller 132 
11119/91 J. Miller 132 
11120/91 J. Miller 132 
11121/91 J. Miller 132 
11122/91 J. Miller 132 
11/25191 J. Miller 132 
11126191 J. Miller 132 
11127191 J. MiJlor 132 
12/0'l/91 M.Bmor 132 
12104191 M. Bmor 132 
12104191 M. llaxaor 132 
12105191 M. Bmor 132 
12106191 M. llaxaor 132 
12109191 M. llaxaor 132 
12110/91 M. llaxaor 132 
12111191 M. llaxaor 132 
12112191 M. llaxaor 132 
12113/91 M. llaxaor 132 
12116191 M. Bmor 132 
12117/91 M. Baxaor 132 
12118/91 M. llaxaor 132 
12119191 M. llaxaor 132 
12120191 M. llaxaor 132 
01107/92 Kalby Haylow 132 Barcly Noticed A lill1c bani to koop otanod when cold 
01108/92 Nora Wahing- 132 Gu guage not working properly 
01109/92 Nora Wllbmg- 132 
01/10/92 KimGuimi 132 
01110/92 Nora Woobmg- 132 
01/14/92 Nora Wllbmg- 132 
01/15192 Nora Wllbmg- 132 NOliceablc Pouible gu lllak leak 
01/16/92 Nora Woobmg- 132 
01117192 Nora Wllbmg- 132 Gugaugebrokm. 
01122/92 <:brio~ 132 
01123/92 <:brio~ 132 
01124/92 <:brio~ 132 
01124/92 s. Wbiaworth 132 
01127/92 <:brio~ 132 
01128/92 <:brio~ 132 
01129/92 <:brio~ 132 
01/30192 DimiaG. 132 
O'l/03192 <:brio Snyder 132 
O'l/04192 <:brio~ 132 
O'l/05192 

·Howud -
132 

O'l/06192 Howud klmloa 132 
ffl.107192 H°"'""'Jolmocm 132 
O'l/10/92 

Howud -
132 

O'l/11/92 Howud klmloa 132 
ffl.112192 Howud J<DIIOD 132 
ffl.113/92 Howud klmloa 132 
ffl.114192 Howmdklmloa 132 
O'l/14192 Kalby Haylow 132 DriYm 1111d nma g,at 
ffl.114192 Georgia q,po 132 
O'l/17192 HowudJ<DIIOD 132 
ffl.118/92 Howudklmloa 132 
ffl./20/92 M. Randall 132 Barcly Noticed Barcly Noticed Budy Notmi Budy Nolicod BarclyNotmi BudyNotmi BarclyNotmi Budy Noticed 
O'l/21/92 M.Rmdall 132 Barcly Noticod Budy Noticed Budy Noticed Barcly Nolicod BarclyNotmi BudyNotmi BmelyNotmi Budy Noticed 
O'l/24192 M. Randall 132 Barcly Noticed Budy Noticed Budy Notmi Bmely Nolicod BudyNotmi BudyNotmi BarclyNotmi Budy Noticod 
O'l/27192 M. lliDlall 132 Barcly Noticed Budy Notiood Budy Notiood Barcly Nolicod lluelyNotmi Barely Notmi llue1y Nodaod BudyNodaod 
O'l/28192 M. Randall 132 Bmely Notmi Barely Notmi Budy Nodaod Budy Nolicod Baldy Nodaod lluelyNotmi Budy Nodaod Budy Notiood 
03/0'l/92 M. Randall 132 llue1y Notiood Budy Notmi Barely Nodaod Budy NOliood BudyNotmi Barely Notiood Bmely Notiood BarclyNodaod 
03103/92 M. Randall 132 Bmdy Notmi Bmdy Nodaod Budy Nodaod Budy NOliood BudyNodaod BudyNotmi Bmely Nodaod Barely Notiood 
03105/92 Georgia q,po 132 
03/06192 Georgia q,po 132 
03106/92 Georgia q,po 132 
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Heoilalol, 
Stutiag Problana Acool. P!Olilomo a-, Engine JCDOCI< o-.11 

0... DmvNamc Buol EngincCc,ld EngincWum EagincSlalla ldleltougb (nopowor) orlladdin,o orPing Perfonmncc 

031001'1'2 Georgia Eppo 132 
03/10/92 Goorgia Eppo 132 
031111'1'2 Georgia Eppo 132 
03/131'1'2 J. Miller 132 
03/14/92 Georgia Eppo 132 
03/221'1'2 J. Miller 132 
03/23/92 J. Miller 132 
03/24/92 J. Miller 132 
031261'1'2 J. Miller 132 
03/261'1'2 SJ. 132 
03/301'1'2 SJ. 132 
04/011'1'2 SJ. 132 
04/03/92 SJ. 132 
04/05/92 SJ. 132 
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