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SUMMARY 

h•s report presents an analysis of the potential energy and 
money savings to be achieved from the increased use of class 7, diesel-powered, 4-yard dump trucks by the Department. 

The technical differences between diesel and gasoline power plants are reviewed. The findings of a literature search are presented along with the results of a survey conducted to examine 
diesel truck use by various types of highway maintenance facilities. 
A data base of the average estimated mileage use and gasoline 
consumption of the Department's gasoline-powered, 4-yard dump 
trucks was generated for this analysis. The possible energy and 
money savings are calculated using the data base and a computer 
simulation for the diesel truck fuel consumption. These calcu- 
lations use five alternative future fuel costs and economic 
analyses of payback and present worth. The study conclusions 
indicate that considerable energy and money can be saved by the 
increased use of diesel-powered trucks. 
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ENERGY CONSERVATION AND MONEY SAVINGS THROUGH THE 
USE OF DIESEL-POWERED TRUCKS 

by 

G. L. Roberts 
Graduate Assistant 

INTRODUCTION 

During the years from 1974 through 1977, the sale of class 
6* and class 7• trucks powered by diesel engines increased by 
approximately 8% and 20%, respective!y.(1) An increase in diesel- 
powered trucks to 50% of the class 6 fleet and 75% of the class 
7 fleet before 1990 has been projected by both industry and 
the federal government.(2,3, 4] These increases reflect the rise 
in costs of vehicle fuel and maintenance since the oil embargo 
of 1973. The commercial trucking industry no longer considers 
it a risk to purchase class 6 and 7 diesel trucks; on the contrary, 
it is now considered an economic necessity. 

A number of studies have indicated that in addition to 
providing an overall economic advantage, dieselization of the 
class 6 and class 7 truck fleets is one of the most significant 
actions that could be taken to decrease the fuel use of commer- 
cial type highway vehicles. Former Secretary of Transportation 
Brock Adams last year stated that "As far as the optional 
features that one could choose for a truck, the diesel engine 
replacing a gasoline engine shows the biggest gain".(5) Adams 
also stated that the voluntary fuel conservation measures under- 
taken by the owners and operators of large highway vehicles 
saved 1.7 billion gallons of fuel from 1973 through 1978. 

Highway maintenance departments at the state and local levels 
use a large number of class 6 and class 7 trucks in their daily operations.(6) It is reasonable to assume that if the purchase 
and operation of diesel-powered trucks result in fuel conservation 
and decreased maintenance costs in the private sector, they 
provide similar savings in the public sector. 

*Class 6 trucks are those of 19,500 to 26,000 lb. gross vehicle 
weight (GVW). 

**Class 7 trucks are those of 26,001 to 33,000 lb. GVW. 



i66  

The state of Virginia uses approximately 1,900 4-yard dump 
trucks of the clsss 6 and class 7 GVW range (all newer trucks are 
class 7). They are generally equipped with a V-8 engine; a single rear axle equipped with a two-speed differential; and a five-speed manual transmission (see Appendix A for detailed 
specifications). These type trucks are used for all facets of 
highway maintenance work such as removing snow, spreading chemicals, 
and hauling materials. Since these trucks represent the majority 
of the fleet now in use, they were the subject of the research 
leading to this report. 

COMPARISON OF DIESEL AND GASOLINE ENGINES 

There has been a general increase in the use of diesel 
engines in truck classes 6 and 7 in the United States since 1973. 
This trend is responsible for the relatively large number of 
manufacturers currently marketing diesel-powered class 6 and 
class 7 trucks in this country. In 1977 four manufacturers were actively engaged in the United States market, and that number 
has now grown to ten; three are domestic and seven are foreign 
firms. At Hampton, Virginia, one of the foreign firms, Mercedes 
Benz, is constructing an assembly plant which will be completed 
by early 1980. 

The increase in the use of diesel engines in class 6 and 
class 7 trucks is due mainly to the cost savings that can be 
realized by operating diesel instead of gasoline-powered trucks. 
These savings are due to the differences between a diesel engine 
and a gasoline engine, which include compression ratios, ignition 
sources, fuel delivery systems, and the types of fuel used. The 
diesel engine has a higher compression ratio than the gasoline 
engine, and this gives it a greater expansion of the combustion 
gasses in the cylinder that increases the efficiency.of enerEy conversion within the engine. Gasoline engines also can be 
manufactured with higher compression ratios; however, such engines 
require a premium grade of high octane fuel to prevent abnormal 
combustion. High octane gasoline is at present the most expensive 
fuel commercially available and its use would significantly 
increase the cost of operating a vehicle. 

Diesel engines use compression heat to ignite the air-fuel 
charge within the combustion chamber, while a gasoline engine 
uses an electrical ignition system. Since there is no external 
ignition system in the diesel engine to adjust and maintain, there 
are no problems from a faulty ignition system as might be the 
case with a gasoline engine. 



Fuel is supplied to a diesel engine at the cylinder; it is 
not premixed with air outside of the combustion chamber as it is 
in a gasoline engine equipped with a carburetor. The gasoline 
engine carburetor has a butterfly valve to control, or throttle, 
the air and fuel flow into the engine intake manifold. At idle 
and less than full load, this throttling process results in a 
decrease of engine efficiency. The diesel engine has no car- 
buretor and thus is not subject to this decrease in efficiency. 

The fuel used in a diesel truck engine is usually the number 
two type. The average heat content of this fuel is approximately 
137,000 Btu's per gallon, while that of gasoline is 125,000 Btu's 
a gallon. As previously explained, the diesel engine is more 
efficient than a gasoline engine so the diesel can convert a 
larger portion of the energy in the fuel into useful mechanical 
work. This diesel engine efficiency, plus the use of a fuel with 
a higher Btu content, explains why a diesel engine can do the 
same work that a gasoline engine does while using less fuel on 

a volume basis. The actual decrease in the amount of fuel needed 
to operate a diesel-powered truck as compared to that needed for 
a gasoline-powered truck depends on the power output of the engine, 
the size of the truck and its load, and the particular application 
of the truck. There are, however, some general empirical 
factors that have been used and proven to be fairly accurate in 
judging fuel use. The diesel engine will, for example, use 40% 
less fuel at full load, 50% less fuel at half load, and up to 
200% less fuel at idle.(7,8,9, I0) A realistic range for the 
overall decrease in fuel use by a diesel engine over a gasoline 
engine in the same application is from 40% to 80%. This range 
has been documented by many fleets operating both diesel- and 
gasoline-powered trucks in the class 6 and class 7 GVW categories.(3,4,11,12,13,14,15,16,17) 

PURPOSE ••D SCOPE 

The purpose of the study reported here was twofold. First, 
it investigated the current trends toward the increased use of 
diesel trucks for highway maintenance. Second, it investigated 
the energy conservation and monetary savings that might be realized 
by the Virginia Department of Highways and Transportation if it 
increased the number of diesel-powered trucks in its maintenance 
fleet. 

The study consisted of four tasks. 

I. A literature search of the available material concerning 
the use of diesel and gasoline trucks in the class 6 and 
class 7 weight ranges. 



2. A survey of state and local government highway depart- 
ments to gather current data concerning the trends in 
diesel truck use for highway maintenance operations. 

3. An estimation of the average yearly mileage and fuel 
consumption for both the gasoline-powered trucks 
currently in use by the Department and for the diesel- 
powered trucks that could be used as replacements. 

4. An economic analysis to determine if the purchase and 
operation of diesel-powered trucks in lieu of gasoline- 
powered trucks would be cost-effective. 

METHODOLOGY 

The available literature dealing with comparisons of operations 
employing diesel- and gasoline-powered trucks was reviewed. The 
publications reviewed included research reports, trade journals, 
reports and brochures provided by engine and vehicle manufacturers, 
documents supplied by various federal government agencies, and the 
proceedings and journals of professional societies. 

The survey of trends in the use of diesel trucks in highway 
maintenance operations was conducted by using a return-mail 
questionnaire. The questionnaire was sent to maintenance and 
equipment engineers in state, city, and county highway departments, 
five Canadian Provinces, and ten United States Toll Road Commissions. 
One hundred and twenty-five of the 167 organizations who were 
sent the questionnaires returned them. The 22 questions asked 
dealt with diesel truck use according to GVW range, type of 
operation, type of climate, topographic region, cost of maintenance 
as compared to that of gasoline-powered trucks, and the advantages 
and disadvantages of using diesel-powered trucks as opposed to 
gasoline-powered trucks. 

The estimates of average yearly mileage use and the miles per 
gallon of fuel used by the Department's gasoline-powered trucks 
were developed by using figures for a sample of the vehicles 
currently in service throughout the Staunton District. This 
district was chosen because of its varying topographical regions. 
The average yearly mileage use of the gasoline-powered trucks 
was also used for the diesel trucks, the assumption being that 
the mileage would be the same regardless of the type of power 
plant. The estimated average miles per gallon fuel use for the 
diesel trucks was obtained from a computer simulation that is 
explained in the section dealing with yearly mileage and fuel 
consumption. 



The economic analysis was based on computations of the pay- 
back period for the initial cost difference between gasoline and 
diesel trucks along with a present worth analysis of each truck 
for 6 years of operation. 

LITERATURE REVIEW 

In reviewing the available literature it became clear that 
the majority of the information dealt with the positive and 
negative aspects of using both gasoline- and diesel-powered trucks. 
The general question discussed in the literature is not whether 
the use of diesel trucks can lead to savings in fuel and decreased 
total operating cost, but rather at what mileage use per year 
the diesel truck becomes cost-effective. The pertinent informa- 
tion in the literature can be classified into one of four major 
areas: initial cost, fuel use, maintenance cost, and overall 
reliability. 

Initial Cost 

Currently, a diesel-powered truck with a 4-yard dump body 
costs from $4,000 to $8,000 more than a comparable gasoline- 
powered truck. 

Fuel Use 

The use of diesel engines in mid-range trucks does save 
fuel on both a miles-per-gallon and miles-per-Btu basis. This 
fact has been overwhelmingly proven in both public and private 
vehicle fleets. The basic reasons for these savings were explained 
earlier. Of course, the actual savings will vary from application 
to application and from truck to truck. The Regulated Common 
Carrier Council (RCCC) fuel use data indicate that the average 
consumption for gasoline applications is 3.37 miles per gallon 
(mpg), while the average consumption of diesel fuel for the same application is 5.98 mpg.(4,18) These data show a 77% increase 
in fuel mileage of the diesel as compared to the gasoline applica- 
tion. In a recent study of class 6 trucks used for highway 
maintenance by the state of Maine, (II) it was found that the 
fuel economy of the diesel-powered trucks was 33% better than 
that of the trucks powered by gasoline engines. According to 
reports by the U.S. DOT and the Motor Vehicles Manufacturing 
Association, the increased use of mid-range diesel engines in 
class 6 and class 7 trucks since 1973 has saved 33 million gallons 
of fuel and has the capability of saving even more fuel in the 



future.(19, 20) The results of a recent survey concerning class 
6 trucks indicated that the diesel trucks averaged 48% better 
fuel mileage than the gasoline trucks. (!2) 

The examples of fuel savings cited above are only a small 
number of those available in the current literature; other cases 

may be found in other references.(21,22,23, 24) 

The change from gasoline to diesel power for class 6 and 
class 7 trucks should not pose a problem for diesel fuel suppliers. 
They estimate that they could provide enough diesel fuel to meet 
the demand created by a total vehicle population* mix of 25% 
diese!s.(3,25) As class 6 and class 7 trucks are at present 
estimated to be only 1% of the total vehicle population, it seems 
apparent that even if they all become diesel-powered, the fuel 
supply could be increased to meet the demand. This observation, 
of course, assumes that gasoline consumption would drop and make 
available the crude oil necessary for producing diesel fuel. 
However, if the demand for gasoline increases and the gasoline not 
used by class 8 and class 7 trucks is still produced and sold to 
other consumers, problems could very well be encountered in 
providing adequate supplies of diesel fuel. 

Maintenance Cost 

All the pertinent literature reviewed indicates that the 
maintenance cost of diesel-powered trucks is less than that of 
gasoline-powered trucks. Here again the question does not seem 
to be whether diesels save money but how much they can save. The 
recent survey by the Diesel .E.q.uipment .Superintendent indicates 
that the average maintenance cost of gasoline-Dowered trucks is 
38% higher than that of diesel-powered trucks. J12,26) The RCCC 
data on maintenance cost indicate that the average gasoline truck 
maintenance cost is 160% higher than that of the diesel truck.(27) 
The Burlington Fleet Service, with data supplied by some of its 
customers operating class 6 trucks, places the cost of gasoline 
truck maintenance 130% higher than diesel truck maintenance.(28) 
In addition, the manufacturers that are presently marketing both 
gasoline-and diesel-powered trucks advertise that the diesel units 
will save considerable maintenance cost based on actual user operations.(4,27) 

*NOTE: The total vehicle population includes all types of highway 
vehicles being operated in the United States. 



Overall Reliability 

It was generally agreed in the literature that diesel trucks 
were more reliable than the gasoline models. This reliability 
is usually expressed as a function of total days out of service 
due to maintenance and/or necessary repairs. However, another 
aspect often cited is the ability of the diesel engine to operate 
with high reliability in wet weather due to the lack of an external 
electrical ignition system. The Maine study indicates that the 
diesel trucks were out of service 50% less than the gasoline 
trucks.(ll) General industry data show that diesel trucks have 
an average annual downtime of 5 days less than gasoline trucks. 

The literature review also uncovered several other possible 
attributes for each of the truck types. These areas, however, are 
not sufficient in size or impact to consider them alone as any 
basis for a choice between diesel- and gasgiine-powered trucks. 
They should, however, be included in the overall picture when 
comparing diesel and gasoline trucks. These additional aspects 
are shown in Table 

Table i 

ADDITIONAL ATTRIBUTES OF DIESEL AND GASOLINE ENGINES 

Diesel 

i. Less theft of fuel 

2. Less theft of parts 

3. Higher resale value 

•. Increased engine life 

Gasoline 

i. Less engine weight 

2. Mechanic familiarity 

3. Driver familiarity 

4. Less costly overhaul 

DIESEL USE SURVEY 

A direct mail survey was conducted to document the current 
trends in diesel truck use by highway maintenance departments. 
It was not intended that the survey provide specific numbers of 
trucks used or the manufacturers of the vehicles used. The 
survey was concerned with present diesel truck usage and the 
expected increase in the use of class 6 and class 7 trucks. 



The survey questionnaire consisted of 22 questions covering 
five general areas (see Appendix B). The data requested included 
purchase information, future replacement of gasoline trucks by 
diesel trucks, the advantages and disadvantages of using diesel 
trucks, maintenance and repair, and operational information. The 
questionnaires were mailed to five types of highway maintenance 
organizations to include the 50 states, and Washington, D. C. 
and Puerto Rico; 50 cities; 50 counties; i0 toll roads; and 5 
Canadian Provinces. As previously stated, 167 questionnaires 
were mailed and 125 were returned for a return rate of 75%. 
The return figures were as follows: states 45, cities 34, 
counties 32, toll roads 9, and Canadian Provinces 5. 

The data collected represent the actual present use of 
diesel trucks by those agencies responding to the survey. At 
this time there do not appear to be any other data of this type 
available for comparison or correlation, it is believed, therefore, 
that the collected data are the best available and as such are an 
accurate represen•tation of the present and expected use of diesel 
trucks in highway maintenance. 

Survey Results 

States 

As previously stated, 45 responses were received from the 
states; however, only the responses from 43 were used in the 
compilations. Wisconsin was omitted because no highway maintenance 
equipment is operated on the state level there, and the responses 
from the Virginia Department of Highways and Transportation were 
used only for comparative purposes. For easy reference, the 
results of each section of the survey are presented in table form 
along with the discussion of the section. Com31ete tabulations 
of state responses are shown in Ap[endix C. 

Reasons for Purchase 

Table 2 summarizes the purchase information described in 
this section. Two states specify diesel engines for trucks 
purchased in the under i0,000 lb. GVW range, while 17 states 
specify diesels for trucks of 10,000-28,000 lb. GVW. By far the 
largest group, 42 states, specify diesel power in trucks above 
28,000 lb. GVW. 



Table 2 

DIESEL TRUCK PURCHASE INFORMATION 

Specify Diesel by Weight: 

Under i0,000 lb. GVW 
i0,000 to 28,000 lb. GVW 
Over 28,000 lb. GVW 

Specify Diesel For: 

Snowplowing 
Truck Tractors 
High Mileage 
Long Hauls 
Heavy Loads 
Trailer Pulling 
Tank Trucks 
Paving 
Increased Auxiliary Equipment 
Other Uses 

Specify Diesel by Terrain: 

Mountain Land 
Other Type Land 

Specify Diesel by Climate: 

Low Temperature 
High Temperature 

Maintenance Training a Deterrent to 
Purchase: 

Operator Training a Deterrent to 
Purchase: 

Yes No 
No. of % of No. of % of 

Responses Total Responses Total 

2 5 41 95 
17 40 26 60 
42 98 I 2 

18 •3 24 57 
14 33 28 67 

4 !0 33 90 
9 21 33 79 

21 50 21 50 
! 2 41 98 
2 5 40 95 
2 5 40 95 
2 5 4O 95 

15 36 27 64 

2 5 41 95 
i 2 42 98 

2 5 41 95 
2 5 41 95 

S 12 38 88 

6 14 37 86 

8a 





In the responses relating to purchase for a specific use, 21 
states indicated that diesel trucks are purchased for hauling 
heavy loads. Snow and ice removal was indicated by 18 states, 
and truck-tractors by 15 states. The purchase of diesel trucks 
for long hauls by 9 states and for high-mileage units by 4 states 
complete the main categories of use for which diesel trucks are 
purchased. Other truck uses that were indicated by a total of 
22 states included paving work, high auxiliary equipment use, 
tank trucks, fire equipment, drilling rigs, stripers• trailer 
pulling, and concrete mixers. One response, given by Ii states 
under the "Other" category, was the purchase of diesel trucks for 
overall use with no specific application but for all phases of 
highway maintenance. Only 3 states indicated that their diesel 
trucks were purchased for use in a specific topographical or 
climatic region. 

Additional operator and maintenance training was viewed by 
some states as a deterrent to purchasing diesel trucks. Six states 
felt that operator training was a cause for concern and 5 states 
felt that maintenance training was a deterrent. Among these ii 
states, 4 felt that each of these areas of training was a deterrent. 

Future Rep.l.ac.ement of Gasoline Trucks with Diesels 

Table 3 summarizes replies to.the question on the future 
replacement of trucks. Future replacement of the under I0,000 lb. 
GVW gasoline-powered trucks with diesel units was indicated by 12 
states. For this weight truck, the percentage of the fleet size 
to be replaced by diesel ranged from unknown to 100%. The 
responses concerning the 10,000-28,000 lb. GVW trucks show that 
21 states plan to purchase diesel replacements in numbers ranging 
from 20% to 100% of the fleet size. Four other states indicated 
that this replacement is being planned, but were unable to 
provide a probable percentage of the fleet size. 



Table 3 

FUTURE REPLACEMENT OF GASOLINE TRUCKS BY DIESEL TRUCKS 
IN THE UNDER I0,000 LB. GVW AND 10,000-28,000 LB. GVW RANGES 

Under i0,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

Number of Percent of Total 
Response s Respo,nses 

None 30 71.4 
0-5 i 2.4 
16-20 i 2.4 
21-25 2 4.8 
36-40 I 2.4 
46-50 2 4.8 
96-100 ! 2.4 
Unknown 4 9.5 

10,000-28,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

Number of 
Responses 

Percent of Total 
Responses 

None 17 40.5 
21-25 2 4.8 
26-30 i 2.4 
46-50 3 7•I 
71-75 3 7.1 
76-80 i 2.4 
86-90 I 2.4 
96-100 !0 23.8 
Unknown 4 9.5 

Advantages and Disadva,ntages of Diesel Truck Use 

Table 4 contains the responses indicating the advantages and 
the disadvantages of diesel truck use. Thirty-nine states listed 
increased fuel economy as an advantage of diesels. Decreased 
maintenance cost was listed as an advantage by 35 states, longer 
engine life by 25 states, wet weather reliability by Ii states, 
and better operating characteristics by 5 states. Other advantages 
listed included decreased air pollution, decrease in fuel theft, 
better cold weather performance, better overall reliability, and 
higher resale value. One or more of these responses came from 
!i states. 

i0 



Table 4 

ADVANTAGES AND DiSADV•J{TAGES OF DIESELS 

Adv a.n..t.age.s :, 

Fuel Economy 
Decreased Maintenance 
Better Engine Torque 
Longer Engine Life 
Wet Weather Reliability 
Decrease in Fuel Theft 
Less Air Pollution 
Other Aspects 

Disadvantages 

High Initial Cost 
Driver Training 
Maintenance Training Cost 
Availability of Fuel 
Cold Weather Starting 
Cold Weather Fuel Problems 
Engine and Exhaust Noise 
Exhaust Fumes and Odor 
Other Aspects 

No. of 
Responses 

% of 
Total 

39 93 
35 83 

5 12 
25 60 
Ii 26 

i 2 
I 2 
g 21 

28 70 
4 i0 
4 i0 
i 3 
9 23 
2 5 
i 3 
I 3 
8 21 

Twenty-eight states indicated that the disadvantage of diesel 
trucks was their high initial cost. Poorer co•d weather starting 
was listed as a disadvantage by 9 states, and the need for operator 
and maintenance training by four states. Other disadvantages 
included increased engine and exhaust noise, fuel problems in 
cold weather, exhaust odor, shortage of mechanics, and higher 
overhaul costs. These responses came from 13 states. Three 
states indicated that, in their opinion, the diesel had no 
disadvantages. 
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Maintenance and Rep..air l..nf.0_rmat..ion 

Table 5 contains the maintenance and repair information 
explained in this section. There were no responses on this set 
of questions for the under i0,000 lb. GVW range diesel-powered 
trucks. Those states using this type of truck stated that the 
length of time these units had been in operation was not long 
enough to allow sufficient data collection for a comparison with 
gasoline-powered trucks. 

10,000-28,000 lb. GVW Eight states responded that routine 
maintenance for diesel trucks required less time than •for gasoline 
trucks and 9 states said that the same amount of time was required 
for both. Nine states considered routine maintenance costs to be 
less for diesel trucks, 4 considered the costs as the same, and 
two considered the cost for the diesels to be more. Fourteen 
states considered the amount of necessary repair to be less for 
diesel trucks and i state considered the amount the same. In 
the last category, the cost of necessary repair, i0 states 
considered the cost for the diesel to be less, 2 states said the 
costs were the same, and 8 states said the diesel cost more. 

Above 28,000 lb. GVW Twenty-four states indicated that the 
time requ•ired for routine maintenance of diesel trucks was less 
than that for gasoline trucks, I0 states considered the times to 
be the same, and 5 states said the diesel trucks required more 
time. The routine maintenance cost of diesel trucks was considered 
to be less by 24 states, the same by 7 states, and more by 8 states. 
Thirty-two states considered the amount of necessary repairs for 
diesel trucks to be less, 5 states considered them to be the same, 
and 2 states indicated they were more. The cost of necessary repairs for diesel trucks was considered to be less by 22 states, 
the same by 6 states, and more by 9 states. 
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Overall Evaluation 

Table 6 contains the results of the overall evaluations 
described in this section. The question was, Are you pleased 
in general with the maintenance and operational characteristics 
of your diesel trucks? There were, again, no responses for 
trucks in the under I0,000 lb. GVW range. For trucks in the 
10,000-28,000 lb. GVW range, 14 states said yes; and for vehicles 
in the above 28,000 lb. GVW range, 37 states responded affirma- 
tively. It should be noted that not I negative response was 
received. 

Table 6 

OVERALL EVALUATION 

Pleased with Operation 
and Maintenance: 

Under I0,000 lb. GVW 
I0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Recommendation of Purchase: 

Under I0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Yes No 
No. of % of No. of % of 

Responses Total Responses Total 

0 0 0 0 
14 i00 0 0 
38 i00 0 

i 50 I 
16 i00 0 
38 i00 0 

5O 
0 
0 

The questions concerning the recommendation to buy diesel 
trucks were not answered by all the respondents. In some cases, 
this was because of the short length of time that the respondents 
had been using the equipment. Here again the responses for the 
under !0,000 lb. GVW category did not produce sufficient data 
to report on. In the remaining two categories, 10,000-28,000 lb. 
GVW and above 28,000 lb. GVW, all the responses were positive. 
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Sixteen states recommended purchase of the 10,000-28,000 lb. GVW 
diesel trucks, while 38 states recommended purchase of diesel- 
powered trucks above 28,000 lb. GVW. 

Composi.te. Response 

While the above responses were by no means unanimous, there 
does seem to be a majority response to each question. These 
responses can be used to form a composite trend of diesel truck 
use by state highway agencies. The composite response would 
indicate a state that is now specifying diesel engines for trucks 
above 28,000 lb. GVW and is planning to use diesel power for 
trucks in the 10,000-28,000 lb. GVW range. The future fleet 
mix of the 10,000-28,000 lb. GVW range trucks will be 80% diesel 
and 20% gasoline. In addition, the composite state response 
indicates no plans to purchase diesel trucks in the under i0,000 
lb. GVW range. 

The composite state would generally purchase the diesel- 
powered truck for heavy hauling, snow and ice removal, truck 
tractors, and for general maintenance uses. Increased fuel 
mileage, decreased maintenance, and longer engine life would be 
the perceived advantages of the diesel. Its disadvantage would 
be its higher initial cost. The time required for maintenance 
and the maintenance costs for the diesels would be the same or 
less than those for the gasoline trucks used. The cost and 
amount of necessary repair would also be considered less than 
those required for a gasoline-powered truck. 

The response on the overall ratings would be positive for 
both the 10,000-28,000 lb. GVW and above 28,000 lb. GVW ranges. 
This finding would correspond; then, to a recommendation that 
diesel trucks of 10,000-28,000 lb. GVW and above 28,000 lb. GVW 
should be purchased by other highway maintenance agencies. 

,Virginia Respo,n@e 

In order that the current use of diesel trucks in Virginia 
could be compared to the results of the surveyof other states, 
the questionnaire was also completed by the Department's Equipment 
Division. The Equipment Division does not at present specify 
diesel engines in trucks under 28,000 lb. GVW. Diesel trucks are 
purchased for snow removal, for use as truck tractors, and for 
use in mountainous terrain. The Division is testing 50 class 7, 
4-yard dump trucks that are diesel-powered and i0 diesel-powered 
pickup trucks in the under I0,000 lb. GVW range. These diesel- 
powered trucks are of the same size and weight range as the 
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currently purchased gasoline-powered trucks. A comparison of 
the specifications for each type of 4-yard dump truck (see 
Appendix A) clearly shows that the only difference in the equipment 
is the type of engine (diesel or gasoline). 

The Equipment Division does not consider the additional 
operator or maintenance training a deterrent to the purchase of 
diesel-powered trucks. The Division would recommend that other 
states purchase diesel trucks in the 10,000-28,000 lb. and the 
above 28,000 lb. GVW ranges° The major advantages of diesel 
truck nse are considered to be increased fuel mileage and better 
operation during snow removal. The disadvantages are seen as 
higher cost, low mileage use, and loss of fuel efficiency by 
continuous idling. 

The maintenance and repair information supplied by the Equip- 
ment Division indicates that the time and cost of maintenance of 
diesel trucks in the 10,000-28,000 lb. and above 28,000 lb. GVW 
ranges are the same as those for gasoline trucks. The cost of 
repair for diesel trucks in the 10,000-28,000 lb. and above 28,000 
lb. GVW ranges is also the same as for gasoline units; however, 
the number of repairs for diesel trucks in these GVW ranges 
is less than for gasoline trucks of the same size. 

As the purchase recommendation would indicate, the maintenance 
and performance characteristics of diesels in the 10,000-28,000 
lb. and above 28,000 lb. GVW ranges were judged to be satisfactory. 

The present use of diesel trucks for highway maintenance by 
the Department was compared to the composite response explained 
earlier. The Virginia response was very close to the composite, 
with the exception of the present use or planned use of diesel- 
powered trucks in the 10,000-28,000 lb. GVW range. As previously 
mentioned, Virginia is testing diesel trucks of this type, but 
has made no commitment to purchases for the purpose of replacing 
gasoline-powered trucks. 

As a further comparison of diesel truck use trends, the 
results of the survey response from the cities, counties, toll 
roads, and Canadian Provinces are shown in Appendixes D through G 
and the total results are shown in Appendix H. 

The city and county responses indicate that the use of 
diesel trucks in the 10,000-28,000 lb. and above 28,000 lb. GVW 
ranges is slightly lower than the present state use. In addition, 
the cities and counties responding purchase a large number of 
diesel-powered trucks for refuse hauling. This category of use 
did not appear on any of the state responses. 
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The responses dealing with the future replacement of gasoline 
trucks by diesel trucks for both the cities and counties were very 
similar to the state responses on a percentage basis. Approximately 
60% indicated replacements of trucks in the 10,000-28,000 lb. GVW 
range and 25% for trucks in the under i0,000 lb. GVW range. 

Th• advantages and disadvantages of diesel truck use cited 
by the cities and counties were comparable to the state responses 
with one exception, the response of high initial cost as a disad- 
vantage was considerably lower on a percentage basis. The state 
responses indicated 70% while the city and county responses 
indicated 40% or less. 

The maintenance and repair information obtained from the city 
and county responses matched that from the state responses with 
only slight differences in the percentages of responses. 

The results of the city and county overall evaluation of 
diesel trucks were identical on a percentage basis to those of 
the state. All of the city and county respondents to this section 
were pleased with the operating and maintenance characteristics 
of their diesel trucks in both the 10,000-28,000 lb. and the 
above 28,000 lb. GVW ranges. The recon•mendations to purchase 
diesel trucks in the 10,000-28,000 lb. and above 28,000 lb. GVW 
ranges were also identical for the city, county, and state on a 
percentage basis with one exception. One county respondent did 
not recommend the purchase of diesel trucks in the 10,000-28,000 
lb. GVW range. 

YEARLY MILEAGE AND FUEL CONSUMPTION FOR VIRGINIA 

Gasoline Trucks 

It was recognized that estimates of the average yearly 
mileage use and fuel consumption for a typical gasoline-powered, 
4-yard dump truck were needed for a comparison with those for a 
diesel truck. Initially, it was thought that the information 
about mileage and fuel use could be easily obtained from the 
data recording section of the Department. However, because of 
the method used to record this information, it could not be 
obtained from this source. The Maintenance Division leases its 
trucks from the Equipment Division on an hourly basis and the 
cost of the rental includes all fuel and maintenance of the vehicles. 
Accordingly, the Equipment Division has been interested only in 
the total annual cost of operating a particular class of equipment 
on an hourly basis. This average hourly cost does not reflect 
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the mileage or the fuel used as separate components and thus this 
information is not available under the presently used record- 
keeping system. The mileage data needed are recorded on the equip- 
ment rental sheet (see Appendix Figure I-i) but these data 
are not used in the present data processing system and can be 
obtained •only by inspecting the equipment rental sheets for each 
truck. A copy of the rental sheet is retained by the district 
equipment engineer and one is sent to the Equipment Division in 
Richmond. 

A similar problem makes it difficult to estimate fuel con- 
sumption. Each time a truck is fueled a credit card is used and 
a fuel ticket is issued for that use. The district equipment 
engineer retains a copy of the fuel ticket (see Appendix Figure 
1-2). The gallon figure on the fuel ticket is used in the current 
data processing system to determine the total fuel used in a 
month for all equipment of a certain type. However, the informa- 
tion contained on the individual fuel ticket is not recorded in 
the system and is lost after the total fuel cost is calculated. 

Because the detailed information couldnot be obtained from 
records, i00 trucks used in the five residencies making up the 
Staunton District were chosen as a representative sample to 
determine the average fuel consumption and yearly mileage. 
Fourteen trucks were excluded from the calculated yearly mileage 
because of odometer or reporting failures, and 5 were excluded 
from the fuel consumption calculation because of errors in fuel 
tickets. This sample was purposely chosen to include trucks 
manufactured by each of the firms that had sold trucks to the 
Equipment Division during the years 1972-1978. These•manufacturers 
were Chevrolet, Dodge, Ford, GMC, and International Harvester. 
No attempt was made to compute yearly use or fuel consumption on 
the basis of vehicle manufacturer, as the intent was to arrive 
at average yearly use and fuel consumption figures that would be 
representative of the entire fleet of 4-yard dump trucks in use 
by the Department. Each truck has an Equipment Division number 
(ED number). The number appears on the equipment rental sheet 
and the equipment fuel ticket and thus provided a means of 
obtaining the necessary, information from the records retained at 
the district offices. 

With the ED number available, data collection consisted of 
manually searching the equipment rental sheets and fuel tickets 
at the Staunton District Office for the appropriate information 
and recording it. The mileage was recorded from the equipment 
rental sheets covering the 12-month period from June 1978 through 
May 1979. The fuel use data were recorded only for the month of 
April because of the large number of fuel tickets that had to be 
reviewed. Even this limited collection of data required 80 hours. 
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The results of the calculations of gallons of fuel used and miles 
traveled in April 197•, miles per gallon, and the total yearly 
mileage are shown in Appendix J. Using these data, the average 
mileage use of a 4-yard dump truck was estimated to be 17,800 
miles per year. The estimated average miles traveled per gallon 
of fuel was 5.17. It is believed that this estimate is the best 
that could be obtained under the present data collection and 
reporting procedures. 

Diesel Trucks 

A yearly mileage estimate of 17,800 miles will be used for 
the diesel trucks, as it is expected that the diesel trucks will 
be used at least as much as the present gasoline models. 

The fuel use of the diesel trucks however, cannot be computed 
from operating records since the use of the trucks is rather recent 
and the available data are too limited to provide a representative 
sample. It was, therefore, decided to use one of the several 
available computer simulation programs of vehicle operation taking 
into account the GVW, engine type, transmission and drive axle 
ratios and driving cycles to estimate the average fuel use in 
miles per gallon for the diesel trucks. The TCAPE Program 
currently used by the International Harvester Company was selected 
because thatcompany manufactured the fifty 4-yard diesel dump 
trucks being tested by the Department. It is hoped that at a 
later date the results of the simulation can be compared with the 
actual operating records to determine their accuracy. A copy of 
a TCAPE simulation printout is shown in Appendix K. The results 
of the simulation indicate that an average of 8.35 miles per gallon 
should be realized for the diesel trucks. 

Fuel Sav,i,n,•s, 
The estimated amount of fuel to be saved by replacing 

gasoline-powered trucks with diesel-powered units was calculated 
using the data obtained from the Staunton District operating 
records and the computer simulation for diesel fuel consumption. 

Three fleet replacement plans were considered in calculating 
the amount of possible fuel savings: (I) total replacement, 
(2) 75% replacement, and (3) 50% replacement. 

The present fleet of 1,900 gasoline-powered, 4-yard dump 
trucks is replaced at a rate of approximately 300 new trucks a 

year. In a 6-year time span the entire fleet will be replaced. 
This same time span would be used for the diesel replacement plan. 
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For example, in the total replacement plan, for a fleet of 1,900 
trucks, approximately 300 diesel trucks would be purchased each 
year. After 6 years, the entire fleet would have become diesel- 
powered and all future replacements would also be diesel-powered. 

The 50% replacement plan for a fleet of 1,900 trucks would 
entail the purchase of approximately 150 diesel, and 150 gasoline 
replacement trucks each year. After 6 years, 50% of the fleet 
will be diesel-powered and all future replacements would include 
50% each of diesel and gasoline trucks. In addition to the 
volume of fuel save• the Btu's saved were also calculated. The 
results of the calculations for each percentage replacement and 
the present fleet are shown in Appendix L. 

The total replacement plan makes possible a reduction in 
gasoline use of 6.5 million gallons each year with a corresponding 
increased use of 4 million gallons of diesel fuel a year. 
Accordingly, the volume saving in fuel use would be approximately 
2.5 million gallons a year. The total energy saved by complete 
replacement would amount to 258.5 billion Btu's per year 
(equivalent to 2.07 million gallons of gasoline per year). 

The 75% replacement rate would reduce gasoline consumption 
by 4.8 million gallons a year. This rate would still require 1.7 
million gallons of gasoline along with 3 million gallons of diesel 
fuel, and would save 1.8 million gallons of fuel a year. The 
total energy saved would amount to 190.5 billion Btu's per year 
(equivalent to 1.5 million gallons of gasoline). 

The 50% replacement would reduce gasoline consumption by 
3.25 million gallons a year. This option would require gasoline 
use of 3.25 million gallons a year along with 2 million gallons 
of diesel fuel. The fuel saved would be 1.2 million gallons a 
year and the total energy saved would be about 129 billion Btu's 
(equivalent to 1.03 million gallons of gasoline). 

From the description of the fuel and energy savings for 
the three proposed replacement schemes it is easily seen that 
even the 50% replacement plan would save a considerable amount 
of fuel and total energy. 

ECONOMIC ANALYSIS 

The economic analysis consisted of a comparison between a gasoline-powered, 4-yard dump truck and a comparable type of 
truck powered by a diesel engine, both having a 27,000 lb. GVW 
(class 7). For the gasoline truck the yearly use and mpg figures 
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obtained from the Staunton District operating records were used. 
For the diesel truck, figures for one of those types recently 
purchased for evaluation by the Department were used. The average 
mileage use for the diesel truck was assumed to be the same as 
that for the gasoline-powered truck and the miles per gallon were 
estimated by the TCAPE computer simulation. 

Two types of economic analyses are presented. The first 
analysis deals with the payback time period necessary to recoup 
the initial cost differential between a gasoline-powered and a 
diesel-powered truck. The second is a standard present worth 
calculation that gives the costs of purchasing and operating a 
unit for its lifetime in terms of present dollars. 

To facilitate the analysis, several assumptions were made. 
These assumptions tended to favor the gasoline-powered truck, so 
the results of the analysis can be viewed as being somewhat 
conservative. The common assumptions were as follows: 

i. The vehicles are retired from service at the same mileage 
and/or age, regardless of the type of engine. 

2. The average overall fuel use of each truck type remains 
constant (.5.17 mpg for gasoline and 8.35 mpg for diesel). 

3. The vehicles are fueled on the same basis, regardless 
of engine type or size of fuel tank. 

4. The costs of maintenance and repair are the same for the 
truck types over the entire life of the vehicles. 

5. The average yearly mileage use for each truck type is 
constant at 17,800. 

6. The initial cost di£ferential between gasoline 
and diesel trucks of the same GVW is constant on a 
percentage basis, not on the actual dollar amount. 

7. The salvage value of a diesel truck is higher than that 
of a gasoline truck by an amount equal to 50% of the 
initial cost differential. 

8. The size of the 4-yard dump truck fleet is constant 
at approximately 1,900 vehicles. 

Several areas that could possibly increase the cost factors 
of operating the diesel trucks were not included in the economic 
analysis. These include installing additional tanks for the 
storage of diesel fuel, training maintenance personnel, training 
truck operators, stocking additional parts for the diesel trucks, 
possible cold weather starting problems, and increased noise and 
exhaust odors. While these factors could increase costs, it is 
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believed that the conservative assumptions used as a basis for 
the economic analysis outweigh any increase these factors might 
cause. It is, however, necessary to be aware of these possible 
extra costs when considering the purchase of diesel trucks to 
replace gasoline trucks. 

Also common to both types of economic analyses were the 
following five alternative futures relating to fuel costs: 

i. The price of gasoline and diesel fuel charged to users 
by the Equipment Division remains constant at the current 
level; 70C/gal. for gasoline and 64¢/ga!. for diesel 
fuel. 

2. The price per gallon of both gasoline and diesel fuel 
increases 20 cents a year during the time period of the 
analysis and gasoline remains 6 cents higher than diesel 
fuel. 

3. The price per gallon of gasoline and diesel fuel 
increases 20 cents a year with no difference in these 
prices; i.e., the price of gasoline is equal that of 
diesel fuel. 

4. The price per gallon of gasoline and diesel fuel 
increases i0 cents a year and gasoline remains 6 cents 
higher than diesel fuel. 

5. The price per gallon of gasoline and diesel fuel 
increases I0 cents a year with no difference in their 
prices. 

Pay, b.,a,c,k ...An. a•ly s iS 
The payback analysis was performed to determine the time 

necessary to make up (payback) the initial difference between 
the costs of the gasoline and diesel trucks. The 4-yard dump 
truck used in this analysis is usually retired after 6 years of 
service and approximately I00,000 miles. It is necessary that 
the payback be accomplished before the end of the vehicle's 
expected service life. Any payback period of less than 6 years 
would indicate that the decrease of fuel use would balance off 
the higher initial purchase price of a dieseltruck. The future 
fuel costs outlined.earlier were Used in the analysis. Two 
examples of the calculations for the complete analysis are given 
in Appendix M. The results of the analysis for the five futures 
concerning fuel costs are presented in Table 7. 
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Table 7 

PAYBACK ANALYSIS 

Futures Payback in Years 

i (least probable) 3.9 

2 3.1 

3 3.3 

4 (most probable) 3.4 

5 3.7 

It can be seen that even the longest payback period of 3.9 
years is quite adequate in terms of the expected service life 
of the truck. It also should be pointed out that this payback 
period is the least probable, since the future fuel cost used 
is the least probable of those cited. Under future 4, which is 
the most probable, the payback period would be reduced to 3.4 
years. Based on the payback analysis, it would appear that the 
purchase of diesel trucks is economically sound. 

An additional calculation was made to determine what increase 
in diesel fuel price would be necessary to negate the fuel savings 
and increase the payback to 6 years. Using the current price of 
gasoline, it was found that a 25% increase in the price of diesel 
fuel, while the price of gasoline remained constant, would be 
necessary for such an increase in payback time. This is highly 
unlikely. 

Present Worth Analysis of Total Cost 

A present worth analysis was conducted using the purchase 
prices of a diesel and a gasoline truck, the annual fuel use, 
the five futures on fuel costs cited earlier, and the salvage 
value of each truck at the normal retirement age of 6 years. 
Itwas determined from a telephone survey of motor truck dealers 
that the difference in salvage value between a gasoline-powered 
truck and a diesel-powered truck at the end of 6 years and i00,000 
miles is approximately 50% of the initial cost differential. In 
this analysis, therefore, the salvage value of the gasoline truck 
was put at $4,000 and that of the diesel truck at $6,000. Also, 
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the analysis used discount rates of 10% and 12%. These two 
discount rates were chosen on the basis of information obtained 
from T. B. Omohundro, fiscal manager, that the Department's 
unused funds can generate a return of approximately 11% at this 
time. A summary of the results is presented here and two examples 
of the complete calculations at the 10% discount rate are given 
in Appendix N. The cost based on the present worth of each type 
of truck over 6 years for the five future fuel costs are given 
in Table 8. 

Table 8 

PRESENT WORTH ANALYSIS 

Present Worth Costs at 10% Discount Rate: 

Future Gas Diesel Difference Should Purchase 

i $19,412 $17,250 $2,162 Diesel 

2 $26,733 $21,783 $4,950 Diesel 

3 $26,733 $22,395 $4,338 Diesel 

4 $23,068 $19,513 $3,555 Diesel 

5 $23,068 $20,126 $2,942 Diesel 

Present Worth Costs at 12% Discount Rate: 

I $19,277 $17,310 $1,867 Diesel 

2 $26,051 $21,573 $4,.478 Diesel 

3 $26,051 $22,163 $3,888 Diesel 

4 $22,611 $19,443 $3,168 Diesel 

5 $22,611 $20,032 $2,579 Diesel 

It is evident from the results shown in Table 8 that for all 
futures regarding fuel costs and both discount rates the present 
worth costs of the diesel truck are less than those of the gasoline 
truck. When this difference is multiplied by the number of trucks 
purchased yearly for each replacement plan, it becomes substantial. 
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For example, the tota$ replacement plan using the results of the 
analysis for future 2 at 12% would yield a difference in present... 
worth costs of $1.3 million in favor of the diesel trucks for 
the first year's purchase and operation alone. It follows, then, 
that the present worth analysis indicates that the purchase of 
diesel trucks is economically sound and would result in consider- 
able savings to the Department. Considering the payback and 
present worth analyses together serves to strengthen the results 
and provides a highly defensible position for the purchase of 
the higher initial cost diesel trucks to replace the retired 
gasoline trucks. 

Additional Factors 

There are two additional factors which must be considered 
from the standpoint of their possible impact on any action taken 
by the Department to purchase and operate an increasing number of 
diesel-powered trucks. These factors are restrictions on the 
availability and allocation of future diesel fuel, and possible 
future rulings by the Environmental Protection Agency (EPA). 
The latter factor might involve restricting the use of diesels 
or, more importantly, decreasing the allowable emissions and 
thus probably decreasing the basic efficiency of the diesel 
power plant. At present these two possibilities are completely 
open to speculation. 

The availability and allocation of diesel fuel are presently 
controlled by the federal government, and it is unlikely that 
any new large allocation of diesel fuel will be made. However, 
the Commonwealth of Virginia has an allocation for gasoline and 
diesel fuel. Were the entire 4-yard dump truck fleet to be 
equipped with diesel engines under the current allocation, this 
would produce a surplus of 6.5 million gallons of gasoline and a 
shortage of 4 million gallons of diesel fuel. The Department's 
suppliers of diesel fuel and gasoline have indicated that an 
allocation trade-off of 6.5 million gallons of gasoline for 4 
million gallons of diesel fuel could probably be accommodated. 
The trade-off would of necessity have to take place over a period 
of several years. Such increased use of diesel fuel and 
decreased use of gasoline associated with the 6-year total 
replacement plan, while acceptable to the current suppliers, would 
require permission from the federal government. This shift in 
allocations is dependent on approval from the Department of Energy 
(DOE) and must be requested on DOE Form ERA 99. If the DOE grants 
the modification, the supplier can legally process the shift in 
fuel allocation and deliveries. Either of the other two replace- 
ment plans could be handled easily by the same kind of shift in 
allocations, since those two plans each require a smaller increase 
in the amount of diesel fuel needed than does the total replacement 
plan. 
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The possibility of future EPA action regarding the increased 
use of diesel power plants in class 6 and class 7 trucks also 
creates uncertainty. There is at present concern by the EPA 
that a significant increase in diesel engine use could possibly 
pose a health hazard to the general public. This concern is 
being expressed mainly in regard to an increase in diesel-powered 
automobiles and light trucks. As mentioned previously, the entire 
population of class 6 and class 7 trucks accounts for only about 
1% of the total United States vehicle fleet. Even if the entire 
population of class 6 and class 7 trucks were to be powered by 
diesel engines, the effect on overall air quality would seem to 
be insignificant. However, regulatory action by the EPA could 
affect the economy of diesel operation. 

The present position of the EPA on the subject of whether 
diesel engine emissions are a significant health hazard is best 
described by the following quote: "We plan to collect a broad 
variety of health effects data on diesel exhaust products. 
Although the results from any one study may not be sufficient to 
address the possible health effects from diesel exhaust products, 
it is hoped that the results from several related experiments will 
suggest whether EPA needs to take any action concerning diesel 
exhaust products. In the Clean Air Act Amendments of 1977, 
Congress provided EPA with many possible alternatives. The health 
effects data that EPA obtains by November 1979 will help us 
identify the most reasonable position to take concerning industry's 
desire to introduce large numbers of diesel powered vehicles on 
the American road. Hopefully, a large portion ofthe research 
described here will be completed by November 1979, so we will have 
a large health effects data base from which to draw conclusions. ''(29) 

The two possibilities discussed above have the potential to 
significantly decrease the desirability of purchasing diesel-powered 
trucks. At the present time, however, there does not appear to 
be reason for any great concern since the purchase of diesel trucks 
would most likely be in no larger number than the current replace- 
ment rate. This rate would provide ample time to alter purchase 
decisions should fuel availability or EPA actions cause a change 
in present conditions. 

CONCLUSIONS 

The conclusions to be drawn from the several phases of this 
research study are given under the succeeding subheadings. 
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Literature Review 

i. A diesel-powered truck uses considerably less fuel than a gasoline truck of the same type and weight class. 

2. A diesel-powered truck is less expensive to maintain, on the 
average, than a gasoline-powered truck. 

3. Diesel use in class 7 trucks is increasing rapidly and industry 
is gearing up to meet the demand. 

4. Diesel trucks are more reliable than gasoline trucks. 

Diesel Use Survey 

i. At present mid-range and heavy-duty trucks are more likely 
to be diesel than are light-duty trucks. 

2. Diesel trucks have found favorable uses in all areas of 
highway maintenance. 

3. The use of mid-range diesel trucks is increasing in the public 
sector. 

4. The positive aspects of diesels as compared to gasoline- 
powered trucks include better fuel mileage, more engine 
power, increased engine life, decreased maintenance costs, 
higher salvage value, and better overall reliability. 

5. The negative aspects of diesel use include high initial cost, 
cold start problems, operator training, and maintenance 
training. 

6. Diesel users believe the diesel trucks can be maintained for 
the same expenditure or less than that required for gasoline 
trucks. 

7. Diesel users are pleased with the operating and maintenance 
characteristics of their medium- andhe/vyad•T• trucks. 

8. Diesel users have not been operating light-duty diesel trucks 
long enough to form opinions concerning their overall desir- 
ability and economy. 

Mil.eage and Fuel Use of 4-Yard Dump T.r.uc.ks Used by the Department 

I. Current operational records do not reflect fuel use and 
mileage of individual vehicles. 
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2. The period of diesel truck use was too short to provide any 
useable data. Average fuel usage was obtained by a computer 
simulation. 

Possible Fuel Sav,i,ngs bY. Usin$ Diesel Trucks 

i. The purchase of 4-yard, diesel-powered dump trucks will 
decrease the total gallons of fuel used annually by the 
Department. 

2. The complete replacement of the present gasoline-powered, 
4-yard dump truck fleet with diesel-powered trucks could yield 
an estimated annual savings of 2.5 million gallons of fuel. 

Economic Analysis 

i. For the purchase and operation of diesel trucks having a life 
span of 6 years, the payback period for the initial cost 
differential is under 4 years. 

2. The present worth analysis of diesel trucks as compared to 
gasoline trucks favored the diesel trucks in all cases reviewed. 

3. It is highly unlikely that the superior economic positionof 
the diesel truck will be altered in the foreseeable future. 

General 

Diesel trucks are fuel efficient, cost less than gasoline 
trucks to maintain, and are more reliable than gasoline trucks. 
There is rapid growth in the use of the mid-range classes and highway 
maintenance agencies are included on the growing list of purchasers. 
Class 6 and class 7 diesel trucks are highly regarded for their 
operating and maintenance characteristics by those maintenance 
agencies now using them. The purchase of mid-range diesels is 
economically sound and can be easily defended, in spite of their 
higher initial cost. 

RE C 0MMENDAT I ON S 

i. In the interest of fuel conservation and operating economy, 
it is recommended that action be initiated to totally replace 
the present fleet of gasoline-powered, 4-yard dump trucks at 
their normal retirement age with diesel-powered units. 
Although the effects of total dependence on diesel trucks in 
this category must be considered in the event of a severe 
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shortage of diesel fuel, the current purchasing practice of 
replacing approximately three hundred 4-yard dump trucks each 
year will allow enough time to alter the total replacement 
plan, should such fuel supply problems arise. Once the total 
replacement is completed, the use of diesel trucks and the 
process of obtaining the necessary fuel should be well 
established. 

2. A program should be developed and implemented that will provide 
diesel truck operator and maintenance training for those 
employees needing it. This program should be provided on a continuing basis that will keep pace with the incremental 
purchase of the diesel replacement trucks. 

3. The operating and maintenance characteristics of the 50 diesel, 
4-yard dump trucks already owned by the Department should be 
closely monitored and data collected in an attempt to deter- 
mine their actual fuel usage and maintenance cost. 

4. To obtain valid information for guidance, several changes 
should be made in the method of maintaining vehicle operating 
records. While the present system provides the data necessary 
to adequately determine an hourly charge for the rental of 
the vehicles to the Maintenance Division by the Equipment 
Division, the system does not provide any information about 
the operating characteristics of the individual trucks. 
Knowledge of these operating characteristics is useful in 
determining fuel use trends, needed repairs and possible early 
equipment failures. Information about fuel use, mileage, 
maintenance cost, and downtime can be of extreme value in 
producing an operating profile for each truck. The profile 
can, in turn, be used for a decision on retiring that vehicle 
in an attempt to minimize operating and maintenance costs. 
The specific changes recommended for the computerized system 
for recording information on vehicle operations are as follows: 

A. Catalog all data by ED number and district. 

B. Include data for mileage, fuel use, parts, labor, and 
downtime, all on a monthly basis. 

C. Retain this information by ED number and district for 
the entire life of the vehicle. 

D. Provide quarterly and cumulative printouts of the 
operating profiles of each vehicle to the district 
equipment engineer. 
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APPENDIX A 

EQUIPMENT DIVISION 

SPECIFICATIONS FOR DIESEL TRUCKS 

Truck •,•; ratln• substantiated by puhllshed li=arauurs s•il b• 
not lass •han 27,000 r•ardlaas o• •he various compc•en•.s as 

listed hereln. 

llne wi=h -•ai• fra.• for heavy du.•y szuw plc-; c•era•Icu. 

Wheelbase to be aFproxi=•tely 137", C•. or cab •o axle d!-eusicu =o= 
less them 72", 

each sile. To be fu•ishe• %•h p•r steeri• cad froz= sho• 

Fear Ax.l•: To be-equipped wi•h cu• piece housing havln.• two sp•d 
rear a•a, •ear ratio •o be appro••el7 4.88/6.65 •_th roa• 

ra=ed •M. •pa•i=y a• •m•d of no• •s• =hm• IS,500 !hs. 

i0,400 capacity a• Zro•4 • slde. 

Trans•---ssicn: To be fiv• speed •t.rac•: • fifZh spe•, he• •, 
o?euin• • 5e•h sides f• se•a•e p•r •a•off •. 

Br•es: To be hy•rau•c •nh brae b•s•ar, !•g •ea a• I• 
199.0 aq. In. •n fret b:•s •d 400.0 sq. in. • r•ar bros. To 
be equipped •h vacu• •au•, r•e• t•k •h 1,000 •. •. 
capacity. •se•e vacu• • m•t•E !o•i• •t 5e appr•d 
by the D•a•t. 

C!u=ch: To be hear Z du=• no= l•ss tP•u-(2) 12" or !•" c_ •--•-. 

Engine: To be diesel entwine, hear7 duc•, no= less than I•0 S• n-_C 
horsepower a• raced KPH and HA• =e• tor•-•e of no• lass •han 3•5 lhs. 
f•. aC ra•ed •?M. En•i=e. s•plied, to be equipped %-i:h oil _•_••'=• 
and oll baZh or dry air cie•ner. •_a•e •.o b• eqtuivved •i•.h •verT:cr 
se• •o •_.•nufac=urmr's F•,. Si-_•!e ez:-•a•,,_•'• only. Tile •:-pe hood no= 
acceF•able. 

•'h•els: Cast s•.ael spoke wheels wi•h 7" ri•. 
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-Continued- 
Page 2 
SPECI•C•ONS 
27,000 CAT; Truck C•.ass£s amd Cab 

Tire_s: To be anu[pTed w•th sin?•le 900 x 20, l0 pl7, •fras on frcn• 
and dual 900 = 20, !2 ply, tires on rear. •l tires are to be 
fu•.is:,•d •<th tuB•s. •e f•r r•ar tir•s =o be Firestone Supe• 
•l-Tr•cziou: goodTmar C•t• •?.% Grip; •neral Supe•All-Crip; 
C•driah •zra Trac=i•; L'•r•yal Fiee•ter Deep Lug; cr •ad •d 

Insld- rear tir•s on truck to hav• space heW;tern tire and sprimg 
assembly to a• fur •a of d•l tire ••. Tru• •o be 
rushed •er these spa•fi•ti•s -• a• use of dual ch• 

Cab: To be furnished wi•h ruaninz Board located bel•w d¢or. To be 
furnished with dual ;Test Coast •_Irrors, size 6" x IY'. 

Conva:• mirrors to be fur.nish•_d and moumted under the west coast 

al•a•a£or, beery du•y. 5a•=aries at Imas• 70 am•.. each. 

•uel System: To be equip.o•ad w•_•_h at least 50 gal!•n stgp 

4" round on •ar fr•, c• •lear• 

"•he•, s• •o•, a• rests, 
f•she•. •o•er •st record 
•z•d •t•h •d lu• •Tench. 
fu•hed. 

Paln•: To be painte• oT•n• in aaco•da• .•h the color now used by 
the •ir•lia Depawt-uen= o• Hi•hways & Transportation. Du P•-n• c•Ior 
#•3-7•27• o• e•uivmlen=. 

Vehic!•. to be furnished =o ¢on•o.-m •o the (.•;atioual Traffic & VMtor Safet• 
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9-16-77 

EQUIPMENT DIVISION 

SPECIFTCATIONS 

27•0.0_0 O• Tz'uck Chassis and Cab 
(gasoline) 

Truck G•,• ratimg substantiated by published llteratu.-a sb•ll he not 
less than 27,000 regardless of the varluus components as listed 
hereln. 

Frame to be of "L" shaped reinforc/ns or fi•hpla=ed w•.•h front bumper 
in llne vith •aln •frame for h•avy du1:y snow plow operation. 

Iv.•eelbase to 5e approximately 137", C• or cab to •x!a dimension not 
less than 72". 

Frou• Axle: Capacity at ground of mot less chart 9,000 ibs., to be 
"I" beam constx•cti•n with heavy duty sprim•s, 4,500 Ibs. at Er6,amd 
each side. To be fu•alshed with power steerlns and frost sho¢• 
absorbers. 

Pear Axle: To be equipped vith one piece h•using having two speed 
rear s_xla, •sar ratio to be approx/ma.• rely 6.519.0. Capacity at 
ground of no• less than 18,500 Ibs. Rear spz'inEs .1:o be ha .av_y 
du•, main and auxiliary combined not less than 10,400 capacity at 
Eround each side. 

Transmission: To be five s.•ee4 direct in flfch speed, heavy duty, 
openin E on bo•h sides for separate power take-off units. 

Brakes: To be hydraulic wi•b bra•e booster, linens area a• leas• 
200.0 sq. in. on fro•t brakes end 400.0 sq. •n. on rear brakes. To 
5e equIv•ed with van•um Eauge, resez-•e tank with I,•00 cu. in. capacity. 
Rese.-vs vacuum •ank =ount!• loca•ion mus • be approved by the Depazecment. 

Clutch: To be heavy dut• type (14" ulni=mm diameter), or 13" cer•r•c 
t:•e •lth fat.imps, or ceramic t•e •t•h a• least 9 but•oms. 

Enginm: To be 360 cu. is. V8 engine, hea•Z, du•7, z•t lass zh• 170 S.• 
net horsecar a• ra•ed •M •d S• net •o•e of uo• less •h• 280 
15s. ft. at ratmd P2M. EnE•ne •pplled to he equi• "•th oll filter 
•d oll bath or d• air cleaner. En•e to be equipped •th g•e•cr 
set to m•uf•turer's •M. To be fu•hed •th positive cra?•c•e 
ventilation syst•. Sin•la •h•st only. 

',,"heels: Ca•t s1:eel spoke wheels vi•.h 7" rims. 
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Pag• 2 
SPECIFICATIONS 
27•000,0•¢ Truck Chassis and Ca5 

Tires: To be equipped with single 900 x 20, !0 ply, tires on front 
and dual 900 x 20, 12 plT, =ires on rear. All tires are to be 
furnished with tubes. The four rear tires to be Firestone Super- 
All-Tractlon; Geodyear Custom .XTP.% Grip; General Super-All-Grlp; 
Goodrich Extra Traction; Uniroyal Fleetmaster Deep Luz; or mud and 
snow tires co•parable in quali•y and •raad design. 

Inside rear Ci•s on truck to have space between tire and sprin8 
assembly to allow for use of dual tlze chains. Trucks to be 
furnished under these specifications will allow use of •,al chains 

Cab: To be •u•"•L•d with z-arming board loca•ed below door. To 5e 
furnished wiLh dual Wes• Coast Conv•_• type mirrors, size 6" x 15". 

Electz•cal System: Eiect•cal system to be 12 volt •th 60 amp. 
alternator, he• duty battery 70 mzp. 

Fu•l System: To be equivped with at least 50 gallon sta.p tank- left side. 

Miscellaneous: Signal llshts double face, azber and red, ius=alled 
on f•= f•dazs • s•!s •d 4" r• • re• fr•, •b cl•ca 
l•s, (fresh • t•e) he• duty defroster •d heater, du• electS= 
•o spe• •ds•eld •e•s =o be rushed. Blade as•bly =o he 
detachable f• am. W•dshield •par •d b•de •s•iy f•t•ed • 
• •t be accredit. Windshi•d w•hers, s• •so•, a• •Cs, •ed 
•s•eld, •d s• bel•s also •o be fu•shed. Od•eter •s• record 
t•ths. To be e•i•ed •h ICC traffle h•ard s•• •d •g •n•. 
EIEh•T (80) ••t sh• se•ce •uals to 5e fu•ished. 

Paint: To be painted orange lu accordance with the color n• used by 
•he VtrEinia Dep•ztmmut of Highways and Tran•portatiou. Du Pou• Color 
#93-74279 or equivalent. 

Vehicle co be furnished to congorm to cha (National Traffic & .•btor Safety 
Ant of 1966) Feder• •oCor Vehi•e S•Cy Sc•d•ds with •n•n•s • of 
•e of ••, •d t• •or Vehi•e Code of VirE•a. 

A•azd • be •a•e t;o •he best interest of the S•ate. 
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Ci.•f 
A SL.•VEY OF DIESEL VEHICLE USE TRENDS 

STAIE DATE 

PLEASE ANS'ZER ALL THE QUESTIONS THAT APPLY TO YOUR OPERATION AN'D RETURN BY MAIL. NO POSTAGE REOUIREE 

I) Do you specify diesel engines in any trucks you now purchase? 
If yes, in what range? 0-10,000 GVW 10,000-28,000 GVW 

Yes No 
Above 28,000 GVW 

2) Do you purchase diesel trucks for a specific task(s)? Yes No 
If yes, please give the task(s): 

3) Do you purchase diesel trucks for use in a specific topographical and/or climatic area? 
Yes__ No__ If yes, please list the specific kind of topographical and climatic characteris- 
tics you consider. 

4) •ave you considered replacing your (0-I0,000 GVW) and (I0,000-28,000 GVW) range trucks at re- 
tlrement with diesel powered units? 
0-I0,000 GVW Yes__ No___ 10,000-28,000 GVW Yes__ No__ 
If yes, what is the maximum percentage of replacement diesels you would consider? 
O-lO,OOO uw___•. 1o,ooo-28,ooo GVU____•. 

5) Rave you purchased any diesel powered automobiles, pickups, and light duty vans as a replace- 
ment for gasoline powered •nlts in your fleet? 
Yes_.__ No__; If yes, vehicle type(s) purchased? 
If no, have you considered such purchases? type(s) 

6) Is the additional operator instruction necessary for diesel throttle operation and shifting a 
deterrent to your purchasing diesel tru•ks? Yes No 

7) Have you purchased any diesel powered trucks equipped with automatic transmissions? 
Yes__ No__ If yes, in what range? 0-I0,000 •__.._; 10,000-28,000 •.__.._; 

Above 28,000 GVW 

8) Would you consider the purchase of diesel trucks with automatic transmissions in order to elim- 
inate possible throttle and shiftln K errors by the operator? Yes No 

9) Is the additional tralnlnK necessary for diesel maintenance personnel a deterrent to your pur- 
¢haslnE diesel tr•ck•? Yes__._ • 

i0) Please list what you consider to be advantages of usin• diesel truc•s in your operation. 

II) What are the disadventase•? 

12) Would you like to receive the results of this surveT? Yes No 

IF YOUE OPEEATION DOES NOT USE DIESEL TEUCKS, PEOCEED TO QUESTION 22. 

IF YOUE OPERATION DOES USE DIESEL TEUCKS, PLEASE CONTINUE. 

13) Is the time required for routine maintenance of your diesel trucks more, less, or the same as 
for your Kasollne trucks? 
0-I0,000 GVW more_...__ 10,000-28,000 GVW more__ a•ove 28,000 GVW more__ 

less less less 
same same same 

14) Ls the cost of routine maintenance for your diesel trucks more, less, or the same as for your gasoline trucks? 
0-I0,000 GVW more 10,000-28,000 GVW more above 28,0G0 GV• mute 

less less less 
same same same 

[5) Do your diesel trucks require more, less, or the same amount of repair as your gasoline trucks? 
0-I0,000 GVW more I0,000-28,000 GVW more above 28,000 GVW more 

less less less 
same s•Lme sa•ne 

PLEASE COM2LETE REVERSE SIDE 9.LSO 
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i6) Is the cost of repair for your diesel trucks more, less, or the same as that for your gasoline 
t•ucks? 
0-i0,000 GVW more 10,000-28,000 G• more above 28,000 G• more 

less less--• less 
same same same 

17) In your opinion are diesel truck and/or engine manufacturers willing to offer training assistance 
for your maintenance personnel? Yes No 

18) Do your operators show a preference for diesel or gasoline trucks? 
Diesel Gasoline No Preference 

19) Please list the must common problems you have experienced in the use of diesel trucks. 

20) Are you pleased with the operation and maintenance ch•racteristlcs of your diesel trucks? 
0-i0,000 GVW Yes i0,000-28,000 GVW Yes__ above 28,000 GVW Yes 

No No No 

21) Would you recommend the purchase of diesel trucks to other state highway departments? 
0-10,000 GVW Yes I0,000-28,000 G• Yes above 28,000 GVW Yes• 

No No • 

22) Questionnaire answered by: Nama & Title 

Address 

Telephone Number 

PLEASE FOLD, STAPLE AND MAIL. I•YOU. 

BUSINESS REPLY MAIL 

•,,• == =ca •, 

VZ•GZN• •G•AY $ •S•O•A•O• 
•S• CO•CIL 
3817 U•vePsi=y S•a=ion 

•lo•esville, V•g•ia 22903 

ATTENTION: .•.[R..3. L. ROBERTS 
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APPENDIX C 

STATE RESPONSES TO SURVEY QUESTIONNAIRE 

Table C-! 

ADVANTAGES AND DISADVANTAGES 0F DIESELS 

Advantages: 

Fuel Economy 
Decreased Maintenance 
Better Engine Torque 
Longer Engine Life 
Wet Weather Reliability 
Decrease in Fuel Theft 
Less Air Pollution 
Other Aspects 

Disadvantages: 

High Initial Cost 
Driver Training 
Maintenance Training Cost 
Availability of Fuel 
Cold Weather Starting 
Cold Weather Fuel Problems 
Engine and Exhaust Noise 
Exhaust Fumes and Odor 
Other Aspects 

No. of % of 
Responses Total 

39 93 
35 83 

5 12 
2S 60 
ii 26 

i 2 
i 2 
9 21 

28 70 
4 1O 
4 i0 
i 3 
g 23 
2 5 
i 3 
i 3 
8 21 

Yes No 
No. of----- % of No. of---- % of 

Responses Total Responses Total 

Engine and/or truck 
manufacturers willing to 
train purchasers' main- 
tenance personnel: 

40 98 i 2 



0 

0 

0 

0 

oo03 

o_1-[".- o r.-t u3 
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Table C- 3 

DIESEL TRUCK PURCHASE INFORMATION 1795 

Specify Diesel by Weight: 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Specify Diesel For: 

Snowplowing 
Truck Tractors 
High Mileage 
Long Hauls 
Heavy Loads 
Trailer Pulling 
Tank Trucks 
Paving 
Increased Auxiliary Equipment 
Other Uses 

Specify Diesel by Terrain: 

Mountain Land 
Other Type Land 

Specify Diesel by Climate: 

Low Temperature 
High Temperature 

Maintenance Training a Deterrent to 
Purchase: 

Operator Training a Deterrent to 
Purchase: 

Purchased Diesel Trucks with Automatic 
Transmission 

Under i0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Would purchase diesel truck with 
automatic transmission to eliminate 
shifting errors: 

Purchased diesel to replace gasoline: 

Automobile 
Pickup truck 
Light Duty Van 

C-3 

No. oz =--- % of 
Responses Total 

No. of--- % of 
Responses Total 

18 43 24 57 
14 33 28 67 

4 i0 38 90 
9 21 33 79 

21 50 21 50 
i 2 41 98 
2 5 40 95 
2 5 40 95 
2 5 40 95 

15 36 27 64 

2 5 41 95 
i 2 42 98 

2 5 41 95 
2 5 41 95 

5 12 38 88 

6 14 37 86 

3 7 40 93 
14 33 29 67 
25 58 18 42 

25 61 16 39 

5 12 38 88 
7 16 36 84 
0 0 O 0 

2 5 41 95 
17 40 26 60 
42 98 i 2 



Table C-4 

COMMON PROBLEMS OF DIESEL TRUCK OPERATION 

Problems: 

Hard Starting in Cold Weather 
Driver Abuse 
Improper Maintenance 
Contaminated Fuel 
Noise and Fumes 
Other Common Problems 

No. of % of 
Responses Total 

9 30 
14 47 

5 17 
4 13 
2 7 

i0 33 

Table C- 5 

OVERALL EVALUATION 
Yes No 

No. of---- % of No. of--- % of 
Responses Total Responses Total 

Pleased with Operation and Maintenance: 

Under I0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

0 0 0 0 
14 i00 0 0 
38 i00 0 0 

Recommendation of Purchase: 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

1 50 1 50 
16 i00 0 0 
38 I00 0 0 

Operator Prefers Diesel or 
Gasoline 

Diesel Gas None 
No. of % of No. of % of No. of--% of 

Responses Total Responses Total Responses Total 

30 77 1 3 8 20 



Table C-6 

FUTURE REPLACEMENT OF GASOLINE TRUCKS BY DIESEL TRUCKS 
IN THE UNDER i0,000 LB. GVW AND 10,000-28,000 LB. GVW RANGES 

Under i0,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

Number of 
Responses 

Percent of Total 
Responses 

None 30 71 
0-5 I 2 
16-20 i 2 
21-25 2 5 
36-40 i 2 
46-50 2 5 
96-100 i 2 
Unknown 4 I0 

i0,000-28,000 lb. GVW 

Future Replac_ement in 
Percent of Fleet Size 

Number of 
•e, sponses 

Percent of Total 
Responses 

None 17 41 
21-25 2 5 
26-30 I 2 
46-50 3 7 
71-75 3 7 
76-80 i 2 
86-90 i 2 
96-100 i0 24 
Unknown 4 I0 
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CITY RESPONSES TO SURVEY QUESTIONNAIRE 

Table D-I 

ADVANTAGES AND DISADVANTAGES OF DIESELS 

Advantages 

Fuel Economy 
Decreased Maintenance 
Better Engine Torque 
Longer Engine Life 
Wet Weather Reliability 
Decrease in Fuel Theft 
Less Air Pollution 
Other Aspects 

Disadvantages: 

High Initial Cost 
Driver Training 
Maintenance Training Cost 
Availability of Fuel 
Cold Weather Starting 
Cold Weather Fuel Problems 
Engine and Exhaust Noise 
Exhaust Fumes and Odor 
Other Aspects 

No. of % of 
Responses Total 

24 75 
20 63 

7 22 
14 44 
2 6 
0 0 
0 0 
5 16 

12 40 
0 0 
3 I0 
i 3 
4 13 
0 0 
i 3 
2 7 

i0 33 

Engine and/or Truck 
Manufacturers willing to 
train purchasers' main- 
tenance personnel" 

Yes No 
No. of---- % of No. of-- % of 

Responses Total Responses Total 

24 86 4 14 
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Table D-3 

DIESEL TRUCK PURCHASE INFORMATION 

Specify Diesel by Weight: 

Under I0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 ibo GVW 

Specify Diesel For: 

Snowplowing 
Truck Tractors 
High Mileage 
Long Hauls 
Heavy Loads 
Trailer Pulling 
Tank Trucks 
Paving 
Increased Auxiliary Equipment 
Other Uses 

Specify Diesel by Terrain" 

Mountain Land 
Other Type Land 

Specify Diesel by Climate: 

Low Temperature 
High Temperature 

Maintenance Training a Deterrent to 
Purchase: 

Operator Training a Deterreni to 
Purchase 

Purchased Diesel Trucks with Automatic 
Transmission 

Under !0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Would purchase diesel truck with 
automatic transmission to eliminate 
shifting errors: 

Purchased Diesel to replace gasoline: 

Automobile. 
Pickup truck 
Light Duty Van 

Yes 
No. of-- % of 

Responses Total 

No 
No. of-- % of 

Responses Total 

i 3 3 97 
II 32 23 68 
28 82 6 18 

8 24 26 76 
3 9 31 91 
I 3 33 97 
i 3 33 97 
4 12 30 88 
i 3 33 97 
0 0 34 i00 
2 6 32 94 
3 9 31 91 

20 59 14 41 

0 0 33 i00 
3 9 30 91 

2 6 31 94 
0 0 33 I00 

6 18 28 82 

2 6 31 94 

2 6 32 94 
ii 32 23 68 
22 65 12 35 

31 9! 3 9. 

34 
32 
34 

i00 
94 

!00 
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Table 

COMMON PROBLEMS OF DIESEL TRUCK OPERATION 

Problems: 

Hard Starting in Cold Weather 
Driver Abuse 
Improper Maintenance 
Contaminated Fuel 
Noise and Fumes 
Other Common Problems 

No.'of % of 
Responses Total 

4 16 
5 20 
4 16 
0 0 
3 12 
9 36 

Table D-5 

OVEP•LL EVALUATION 

Pleased with Operation and Maintenance: 

Under I0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Recommendation of Purchase: 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Yes No 
No. of-- %'of No. of-- % of 

Responses Total Responses Tota$, 

1 I00 0 0 
I0 91 1 9 
28 I00 0 0 

2 67 1 33 
15 94 1 6 
28 i00 0 0 

Operator Prefers Diesel or 
Gasoline 

Diesel Gas Nong" 
No. o• '% of No. of---- % of No. of % of 

Responses Total R,es•onses Total R•sponses Total 

24 83 0 0 5 17 
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Table D- 6 

FUTURE REPLACEMENT OF GASOLINE TRUCKS BY DIESEL TRUCKS 
IN THE UNDER I0,000 LB. GVW AND 10,000-28,000 LB. GVW RANGES 

Under i0,000 lb. GVW 

Future Replacement in Number of Percent of Total 
Percent of Fleet Size Respo.nses Responses 

None 24 
16-20 i 3 
31-35 ! 3 
46-50 i • 
71-75 1 3/ 
86-90 1 3 
Unknown ! 3 

i0,000-28,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

None 
.0-5 
6-i0 

11-15 
21-25 
36-40 
46-50 
56-60 
71-75 
86-90 
96-100 

Number of 
Re spo, ns.e,s 

II 
i 
2 
I 
i 
I 
2 
I 
i 
2 
9 

Percent of Total 
Responses 

34 
3 
"6 
3 
3 
3 
6 
3 
3 
6 

28 
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APPENDIX E 

COUNTY RESPONSES TO SURVEY QUESTIONNAIRE 

Table E-I 

ADVANTAGES •J•D DISADVANTAGES OF DIESELS 

Advantages 

Fuel Economy 
Decreased Maintenance 
Better Engine Torque 
Longer Engine Life 
Wet Weather Reliability 
Decrease in Fuel Theft 
Less Air Pollution 
Other Aspects 

Disadvantages 

High Initial Cost 
Driver Training 
Maintenance Training Cost 
Availability of Fuel 
Cold Weather Starting 
Cold Weather Fuel Problems 
Engine and Exhaust Noise 
Exhaust Fumes and Odor 
Other Aspects 

No. of % of 
Responses Total 

21 84 
15 60 

! 4 
II 4•, 

2 8 
0 0 
i 4 
8 32 

6 29 
I 5 
2 i0 
i 5 
5 24 
2 i0 
0 0 
i 5 
4 18 

Engine and/or Truck 
Manufacturers willing to 
train purchasers' main- 
tenance personnel: 

Yes No 
No. of-- % of No. of-- % of 

ResP0,nsgs Total Responses Total 

20 87 3 13 

E-I 
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Table E-3 

DIESEL TRUCK PURCHASE INFOPJ•ATION 

Specify Diesel by Weight: 

Under !0,000 lb. GVW 
!0,000-28,000 ibo GVW 
Over 28,000 lb. GVW 

Specify Diesel For: 

Snowplowing 
Truck Tractors 
High Mileage 
Long Hauls 
Heavy Loads 
Trailer Pulling 
Tank Trucks 
Paving 
Increased Auxiliary Equipment 
Other Uses 

Specify Diesel by Terrain: 

Mountain Land 
Other Type Land 

Specify Diesel by Climate: 

Low Temperature 
High Temperature 

Maintenance Training a Deterrent to 
Purchase: 

Operator Training a Deterrent to 
Purchase: 

Purchased Diesel Trucks with Automatic 
Transmission: 

Under I0,000 lb. GVW 
!0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Would purchase diesel truck with 
automatic transmission to eliminate 
shifting errors: 

Purchased Diesel to replace gasoline: 

Automobile 
Pickup truck 
Light Duty Van 

Yes 
No. of % of 

Respogs..es. Total 

No 
No. of % of 

Resnonses Total 

4 13 28 87 
ii 34 21 66 
23 72 9 28 

2 7 29 93 
4 13 27 87 
0 0 31 I00 
3 !0 28 90 
3 i0 28 g0 
I 3 30 97 
i 3 30 97 
i 3 30 97 
0 0 31 !00 

ii 38 20 84 

0 0 30 !00 
0 0 30 I00 

0 0 30 I00 
0 0 30 I00 

2 7 28 93 

I 3 30 97 

4 13 27 87 
4 13 27 87 

ii 36 20 64 

23 74 8 26 

0 
13 

0 

31 
27 
3! 

I00 
87 

i00 
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Table E-4 

COMMON PROBLEMS OF DIESEL TRUCK OPERATION 

Problems: 

Hard Startihg in Cold Weather 
Driver Abuse 
Improper Maintenance 
Contaminated Fuel 
Noise and Fumes 
Other Common Problems 

No. of % of 
Responses Total 

4 24 
4 24 
5 29 
4 24 
2 12 
6 35 

Table E-5 

OVERALL EVALUATION 

Pleased with Operation and Maintenance: 

Under I0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Recommendation of Purchase: 

Under i0,000 lb. GVW 
I0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Yes No 
No. of-- % of No. of--- % of 

Responses Total Responses Total 

5 83 i 17 
12 !00 0 0 
23 I00 0 0 

5 83 I 17 
13 93 i 7 
23 i00 0 0 

Operator Prefers Diesel or 
Gasoline 

Diesel Gas None 
No. of '% of No. of--'- % of No. of------% of 

Responses Total Responses Tota• Responses Total 

I• 67 0 0 7 33 



Table E- 6 

FUTURE REPLACEMENT OF GASOLINE TRUCKS BY DIESEL TRUCKS 
IN THE UNDER i0,000 LB. GVW .•ND 10,000-28,000 LB. GVW .RANGES 

Under i0,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

Number of 
Rie, s•)onses 

Non e 2 ! 
0-5 2 
6-10 i 

31-35 I 
46-50 i 
96-100 2 
Unknown I 

Percent of Total 
Resp.onses• 

3 
3 
3 

3 

i0,000-28,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

Number of 
Responses 

Percent of Total 
Responses 

None 12 41 
11-15 i 3 
16-20 i 3 
46-50 3 i0 
61-65 i 3 
96-100 I0 15 
Unknown ! 3 
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APPENDIX F 

TOLL ROAD AUTHORITY RESPONSES TO SURVEY QUESTIONNAIRE 

Table F-I 

ADVANTAGES AND DISADVANTAGES OF DIESELS 

Advantages: 

Fuel Economy 
Decreased Maintenance 
Better Engine Torque 
Longer Engine Life 
Wet Weather Reliability 
Decrease in Fuel Theft 
Less Air Pollution 
Other Aspects 

Disadvantages: 

High Initial Cost 
Driver Training 
Maintenance Training Cost 
Availability of Fuel 
Cold Weather Starting 
Cold Weather Fuel Problems 
Engine and Exhaust Noise 
Exhaust Fumes and Odor 
Other Aspects 

Engine and/or Truck 
Manufacturers willing to 
train purchasers' main- 
tenance personnel: 

No. of % of 
Responses Total 

6 86 
6 86 
2 29 
2 29 
i 14 
0 0 
0 0 
0 0 

3 43 
0 0 
0 0 
0 0 
3 43 
0 0 
0 0 
0 0 
2 29 

Yes No 
No. of % of No. of • of 

Responses Total Responses Total 

5 i00 0 0 
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Table F-3 

DIESEL TRUCK PURCHASE !NFOP•{ATION 

Specify Diesel by Weight: 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Specify Diesel For: 

Snowplowing 
Truck Tractors 
High Mileage 
Long Hauls 
Heavy Loads 
Trailer Pulling 
Tank Trucks 
Paving 
Increased Auxiliary Equipment 
Other Uses 

Specify Diesel by Terrain: 

Mountain Land 
Other Type Land 

Specify Diesel by Climate: 

Low Temperature 
High Temperature 

-Maintenance Training a Deterrent to 
Purchase: 

Operator Training a Deterrent to 
Purchase: 

Purchased Diesel Trucks with Automatic 
Transmission 

Under I0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Would purchase diesel truck with 
automatic transmission to eliminate 
shifting errors: 

Purchased Diesel to replace gasoline" 

Automobile 
Pickup truck 
Light Duty Van 

F-3 

Yes 
No. of % of 

Res)onses Total 

No 
No. of--- % of 

Responses Total 

3 37 5 63 
0 0 8 i00 
0 0 8 i00 
0 0 8 i00 
I 12 7 88 
0 0 8 i00 
0 0 8 i00 
0 0 8 i00 
0 0 8 !00 
2 25 6 75 

0 0 8 i00 
0 0 8 I00 

0 0 8 i00 
0 0 8 i00 

2 25 6 75 

0 0 8 i00 

i 12 7 88 
2 25 6 75 
2 2,5 6 75 

5 63 3 37 

i 12 7 88 
2 25 6 75 
0 0 8 i00 

0 0 8 I00 
3 37 5 63 
5 63 3 37 



Table 

COMMON PROBLEMS OF DIESEL TRUCK OPERATION 

Problems: 

Hard Starting in Cold Weather 
Driver Abuse 
Improper Maintenance 
Contaminated Fuel 
Noise and Fumes 
Other Common Problems 

No. of % of 
Responses Total 

1 33 
1 33 
0 0 
1 33 
0 0 
2 67 

Table F-5 

OVERALL EVALUATION 

Pleased with Operation and Maintenance: 

Yes No 
No. of'--- % of No. of--- % of 

Responses Total Responses Total 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

0 0 0 0 
2 i00 0 0 
• lO0 0 0 

Recommendation of Purchase: 

Under I0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

0 0 
2 I00 
4 i00 

0 0 

Operator Prefers Diesel or 
Gasoline 

Diesel Gas None 
No. of • of No. of----- % of No. of' % of 

R?sponses Total .Re.sponses Total Responses Tota.___•l 

3 6O 0 0 2 q.O 



Table F- 6 

FUTURE REPLACEMENT OF GASOLINE TRUCKS BY DIESEL TRUCKS 
IN • ±HE UNDER i0,000 LB GVW AND I0,000-28,000 LB GVW RANGES 

Under I0,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

None 
16-20 

Number of 
Responses 

Percent of Total 
Responses 

i0,000-28:,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

None 
36-40 

Number of 
Respon.ses 

Percent of Total 
Respon. se.s 

88 
13 
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APPENDIX G 

CANADIAN PROVINCE RESPONSES TO SURVEY QUESTIONNAIRE 

Table G-I 

ADV•J,ITAGES AND DISADVANTAGES OF DIESELS 

Advantages 

Fuel Economy 
Decreased Maintenance 
Better Engine Torque 
Longer Engine Life 
Wet Weather Reliability 
Decrease in Fuel Theft 
Less Air Pollution 
Other Aspects 

Disadvantages: 

High Initial Cost 
Driver Training 
Maintenance Training Cost 
Availability of Fuel 
Cold Weather Starting 
Cold Weather Fuel Problems 
Engine and Exhaust Noise 
Exhaust Fumes and Odor 
Other Aspects 

No. of % of 
Responses Total 

3 60 
I 20 
i 20 
4 8O 
2 40 
0 0 
0 0 
2 40 

3 60 
i 20 
0 0 
0 0 
! 20 
0 0 
0 0 
0 0 
2 4O 

Engine and/or Truck 
Manufacturers willing to 
train purchasers' main- 
tenance personnel: 

Yes No 
No. of----- % of No. of--- % of 

Responses Total Responses Total 

5 i00 0 0 
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Table G- 3 

DIESEL TRUCK PURCHASE INFORMATION 

Specify Diesel by Weight: 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Specify Diesel For: 

Snowplowing 
Truck Tractors 
High Mileage 
Long Hauls 
Heavy Loads 
Trailer Pulling 
Tank Trucks 
Paving 
Increased Auxiliary Equipment 
Other Uses 

Specify Diesel by Terrain: 

Mountain Land 
Other Type Land 

Specify Diesel by Climate: 

Low Temperature 
High Temperature 

Maintenance Training a Deterrent to 
Purchase: 

Operator Training a Deterrent to 
Purchase: 

Purchased Diesel Trucks with Automatic 
Transmission: 

Under I0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Would purchase diesel truck with 
automatic transmission to eliminate 
shifting errors" 

Purchased Diesel to replace gasoline: 

Automobile 
Pickup truck 
Light Duty Van 

G-3 

Yes 
No. of----- % of 

R.e..s pon s e_s Total 

No 
No. of % of 

Re.sponses Total 

3 60 2 40 
i 20 4 80 
0 0 5 i00 
0 0 5 i00 
0 0 5 !00 
0 0 5 I00 
0 0 5 I00 
I 20 4 80 
0 0 S i00 
i 20 4 80 

i 25 3 75 
0 0 4 i00 

i 25 3 75 
0 0 4 I00 

0 0 5 I00 

0 0 5 i00 

i 20 •' 80 
0 0 5 i00 
4 80 i 20 

2 40 3 60 

0 0 5 i00 
3 60 2 40 
0 0 5 i00 

i 20 4 80 
2 40 3 60 
5 I00 0 0 



Table G-4 

COMMON PROBLEMS OF DIESEL TRUCK OPERATION 

Problems: 

Hard Starting in Cold Weather 
Driver Abuse 
Improper Maintenance 
Contaminated Fuel 
Noise and Fumes 
Other Common Problems 

No. of % of 
Responses Total 

0 0 
2 40 
0 0 
0 0 
0 0 
2 40 

Table G- 5 

OVERALL EVALUATION 

P•ea•,ed with Operation and Maintenance: 

Yes No 
No. of-- % of No. of-- % of 

Responses Total Responses Total 

Under i0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

0 0 0 0 
i I00 0 0 
5 I00 0 0 

Recommendation of Purchase: 

Under i0,000 lb. GVW 
10,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

0 0 0 0 
I i00 0 0 
5 i00 0 0 

Operator Prefers Diesel or 
Gasoline 

Diesel Gas None 
No. of % of No. of--'- % of No. of--% of 

Response§ Total Responses Total Responses Total 

4 i00 0 0 0 0 

G-4 



Table G-6 

FUTURE REPLACEMENT OF GASOLINE TRUCKS BY DIESEL TRUCKS 
IN THE UNDER I0,000 LB. GVW AND 10,000-28,000 LB. GVW RANGES 

Under i0,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

None 
20-2S 

Number of 
..R.espo.nses 

Percent of Total 
Responses 

80 
20 

i0,000-28,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

None 
86-90 
96-100 

Number of 
Responses 

Percent of Total 
Responses 

40 
20 
40 

G-5 





APPENDIX H 

TOTAL RESPONSES TO SURVEY QUESTIONNAIRE 

Table H-I 

ADVANTAGES AND DISADVANTAGES OF DIESELS 

Advantages: 

Fuel Economy 
Decreased Maintenance 
Better Engine Torque 
Longer Engine Life 
Wet Weather Reliability 
Decrease in Fuel Theft 
Less Air Pollution 
Other Aspects 

Disadvantages: 

High Initial Cost 
Driver Training 
Maintenance Training Cost 
Availability of Fuel 
Cold Weather Starting 
Cold Weather Fuel Problems 
Engine and Exhaust Noise 
Exhaust Fumes and Odor 
Other Aspects 

No. of % of 
.R, esponses Total 

93 84 
77 69 
16 14 
56 5 
18 16 

i i 
2 2 

24 22 

52 51 
6 6 

i0 I0 
3 3 

22 22 
4 4 
2 2 
4 4 

26 26 

Engine and/or Truck 
Manufacturers willing to 
train purchasers' main- 
tenance personnel: 

Yes No 
No. of % of No. of---- % of 

.Responses Total Respqnses Total 

94 92 8 8 
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Table H- 3 

DIESEL TRUCK PURCHASE INFORMATION 

Specify Diesel by Weight: 

Under I0,000 lb. GVW 
I0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Specify Diesel For: 

Snowplowing 
Truck Tractors 
High Mileage 
Long Hauls 
Heavy Loads 
Trailer Pulling 
• ank Trucks 
Paving 
Increased Auxiliary Equipment 
Other Uses 

Specify Diesel by Terrain: 

Mountain Land 
Other Type Land 

Specify Diesel by Climate: 

Low Temperature 
High Temperature 

Maintenance Training a Deterrent to 
Purchase: 

Operator Training a Deterrent to 
Purchase: 

Purchased Diesel Trucks with Automatic 
Transmission: 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Would purchase diesel truck with 
automatic transmission to eliminate 
shifting errors: 

Purchased Diesel to replace gasoline: 

Automobile 
Pickup truck 
Light Duty Van 

Yes 
No. of % of 

Responses Total 

No 
No. of-- % of 

Responses Total 

8 7 114 93 
44 36 78 64 

103 84 19 16 

34 28 86 72 
22 18 98 82 

5 4 115 96 
13 !I 107 89 
29 24 91 76 

3 3 117 97 
3 3 117 97 
6 5 114 95 
5 4 115 96 

49 41 71 59 

3 3 115 97 
4 4 114 96 

5 4 113 96 
2 2 i16 98 

15 13 105 87 

9 8 ii0 92 

ii 9 ii0 91 
31 26 90 74 
64 53 57 47 

86 73 32 27 

6 5 !!5 95 
i8 15 103 85 

0 0 121 !00 
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Table H-• 

COMMON PROBLEMS OF DIESEL TRUCK OPERATION 

Problems: 

Hard Starting in Cold Weather 
Driver Abuse 
Improper Maintenance 
Contaminated Fuel 
Noise and Fumes 
Other Common Problems 

No. of % of 
Responses Total 

18 23 
26 33 
14 18 

9 11 
7 9 

29 36 

Table H-5 

OVERALL EVALUATION 

Pleased with Operation and Maintenance: 

Under i0,000 lb. GVW 
i0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Recommendation of Purchase: 

Under i0,000 lb. GVW 
I0,000-28,000 lb. GVW 
Over 28,000 lb. GVW 

Yes No 
No. of % of No. of % of 

Responses Total Responses Total 

5 71 2 29 
39 98 1 2 
97 100 0 0 

8 73 3 27 
47 96 2 •l 
98 I00 0 0 

Operator Prefers Diesel or 
Gasoline 

Diesel Gas None 
No. of % of No. of---- % of No. of--% of 

Responses Total Responses ,•.otal Responses Total 

75 77 1 1 22 22 
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Table H-6 

FUTURE REPLACEMENT OF GASOLINE TRUC?[S BY DIESEL TRUCKS 
IN THE UNDER i0,000 LB. GVW AND 10,000-28,000 LB. GVW RANGES 

Under 10,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

Number of 
Resp.ons..es 

None 86 
0-5 3 
6-I0 I 

16-20 3 
21-25 3 
31-35 2 
36-40 i 
46-50 4 
71-75 i 
86-90 ! 
96-100 3 
Unknown 6 

].0,000-28,000 lb. GVW 

Future Replacement in 
Percent of Fleet Size 

None 
0-5 
6-10 

11-15 
16-20 
21-25 
26-30 
36-40 
46-50 
56-60 
61-65 
71-75 
76-80 
86-90 
96-100 
Unknown 

Number of 
Respon.s.es 

47 

2 
2 
I 
3 
I 
2 
8 
i 
! 
4 
i 
4 

30 
5 

Percent of Total 
Respo.nses 

3 
3 
2 
i 
4 
! 
i 
3 
5 

Percent of Total 
Responses 

•42 
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APPENDIX I-! 

EQUIPMENT RENTAL FUEL FORMS 
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APPENDIX J 

NOTE- Figures in gallons and miles columns are for APril 1979. 

Table J-i 

SAMPLE TRUCKS IN LEXINGTON RESIDENCY 

ED No. Gallons Miles MPG Yearl,y Mileage 

30469 258 1030 3.99 15150 
30492 282 1126 3.99 16817 
34964 323 1870 5.79 20199 
34718 251 1342 5.35 19262 
30378 135 875 6.48 14520 
37•32 257 1148 4.47 * 

34080 243 1737 7.15 22684 
30425 261 1487 5.70 19767 
30405 405 1917 4.73 21744 
30346 258 1602 6.21 21754 
28803 329 1417 4.30 * 

34793 168 810 4.82 21164 
34957 187 789 4.22 20511 
30474 249 1030 4.14 13911 
30489 376 1599 4.25 18249 
30330 615 2882 4.69 24825 
33951 300 1458 4.86 15392 
34011 262 1383 5.28 20198 
33983 444 1750 3.94 24532 
35657 174 629 3.61 19403 

Mileage figure was not used in total due to odometer malfunction 
for a portion of the time period. 
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Table J- 2 

SAMPLE TRUCKS IN VERONA RESIDENCY 

ED No 

33966 
35693 
37278 
34720 
34712 
34960 
27992 
30488 
28876 
30394 
34015 
34795 
34797 
36055 
34790 
37262 
34958 
27995 
27951 
37026 
32761 
37263 
34700 
27967 
33989 

Gallons Miles MPG 

256 i011 3.95 
182 1008 5.54 
195 583 2.99 
179 1175 6.56 
201 1031 5.13 
208 1258 6.05 
200 935 4.68 
241 1202 4.99 
230 1748 7.60 
353 1466 4.15 
303 1684 5.55 
273 1437 5.26 
234 1046 4.47 
292 1803 6.17 
153 646 4.22 
28O 1243 4.40 
312 1572 5.04 
169 869 5.14 
262 1292 4.93 
222 1162 5.23 
161 666 4.14 
113 504 4.46 
245 1422 5.8 
235 1454 6.18 
219 1540 7.03 

Yearly Mileag.e 

12458 
18743 

15•80 
13394 
16316 
14442 
18446 
16658 
18850 
23172 
20'745 
17263 
16979 
14365 
15052 
19551 
16647 
14125 
19478 
13416 

13770 

20747 
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SAMPLE 

Table J-3 

TRUCKS IN HARRISONBURG RESIDENCY 

ED 

370 
279 
349 
304 
372 
347 
349 
374 
347 
356 
347 
347 
347 
349 
279 
370 
372 
372 

No 

42 
76 
59 
9O 
72 
37 
56 
63 
46 
64 
21 
56 
85 
61 
56 
22 
01 
O4 

Gallons 

156 
125 
125 
219 
313 
228 
184 
187 
296 
212 
288 
318 
240 
354 
234 
140 
142 
176 

Miles MPG 

827 5.30 
824 6.59 
806 6.45 
909 4.15 

1376 4.40 
1254 5.50 
935 5.08 

1154 6.17 
1535 5.18 
1444 6.81 
27O9 9.40 
2778 8.73 
1083 4.51 
1645 4.64 
1401 5.98 
673 4.80 
868 6.11 

1028 5.84 

Yearly Mileage 

12211 
17024 
15510 

16386 
16994 

14237 
16759 
21864 
19453 

19007 
17098 
15025 
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SAMPLE 

Table J-4 

TRUCKS IN EDINBURG RESIDENCY 

ED No 

27915 
28811 
27962 
37461 
36048 
34051 
34076 
34962 
34788 
37357 
34963 
34739 
27969 
27993 
34953 
35611 
35603 
35691 
28911 

Gallons Miles MPG 

307 1589 5.17 
237 1537 6.a8 
303 923 3.04 
318 1193 3.75 
385 1794 4.66 
424 2285 5.39 
381 1967 5.16 
299 1360 4.55 
385 1880 4.88 
403 1703 4.23 
306 1820 5.95 
242 1195 4.94 
311 1815 5.84 
271 !602 5.91 
429 1622 3.78 
429 .1564 3.65 
488 1906 3.91 
231 1399 6.06 
187 1235 6.60 

y.e arly Mile a..g e 

18279 
14787 
14605 

22757 
21461 
22393 
21053 

190'•5 
17109 
17122 
16658 
21213 
23049 
19831 
18302 
19763 

Table J-5 

SAMPLE TRUCKS IN LURAY RESIDENCY 

ED No 

27943 
37023 
35687 
34778 
33998 
34085 
28858 
28915 
28944 
33980 
37021 
30464 
34955 

Gallons Miles MPG 

196 703 3.59 
139 493 3.55 
150 743 4.95 
205 1289 6.29 
328 1266 3.86 
261 1151 4.41 
186 1077 5.79 
254 1289 5.07 
190 1037 5.46 
258 1235 4.79 
207 1276 6.16 
103 508 4.93 
54 272 5.04 

Yearly Milegge 
14972 

14821 
20542 
15817 
17618 
1574O 
17217 
15227 
23302 
20752 
12030 
12221 
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APPENDIX K 

COHPUTER SIMULATION PRINTOUT 
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APPENDIX L 

FUEL AND ENERGY USE 
(All gallon and Btu figures are x 

106 ) 

Table L-I 

PRESENT FLEET 
(NOTE" Fifty diesel trucks being evaluated by the Department 

not included.) 

Number Gas Trucks 

Gal. Gas 

Number Diesel Trucks 

1,900 

6.536 

0 

Gal. Diesel Fuel 

Total Gal. 6.536 

Gal. Gas saved over base 

Actual Gal. Fuel saved over base 0 

Btu Gas 

Btu Diesel 

817,000 

0 

Btu Total 

Btu Saved over base 

817,000 

0 
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APPENDIX M 

PAYBACK A•NALYS IS 

Table M-I 

CONSTanT FUEL PRICES 
70¢/ga!. gasoline, 64¢/gai. diesel fuel 

Gasoline Diesel 

Yearly Mileage 17,800 17,800 
MPG 5.17 8.35 
Cost of Fuel $.70 $.64 

Purchase Cost $10,350 $14,440 Diff. $4,090 

17,800 miles 
= 

5.17 mi'J'/gal. 3442.9 gal. 17,800 2131.7 
8.35 gal. 

All further calculations will use 3,440 gal. gas/yr./truck 
2,130 gal. diesel/yr./truck 

Fueling time and maintenance cost are assumed equal, so payback 
can be computed as a matter of fuel cost only. 

3,440 gal. x $.70/ga!. 
= 

$2,408.00 

2,130 gal. x $.64/gai. 
= 

$1,363.20 

If gasoline and diesel fuel costs were constant, then payback would be 

$2,408.00 $1,363.20 
= 

$1,044.80 

$4,090.00 cost differential 
= .3.9...vr $1,044.80 cost savings/yr. 

Payback would take 3.9 years. 

N-I 



Table M- 2 

FULL PRICES INCREASE 20¢/ga!./yr. 
GASOLINE 6¢ HIGHER TH•$1 DIESEL FUEL 

Fuel Year i Year 2 Year 3 

Gasoline $.70/gal. $.90/ga!. $1.10/gal. 
Diesel $.64/gai. $.84/ga!. $1.04/gal. 

Cost differtial between trucks = 
$4 

Fuel Cost Differtial (savings from 

Year i $3,a40 x 

Year 2 $3,440 x 

Year 3 $3,440 x 

Year 4 

$1.30/gal. 
$1.24/gai. 

Year 4 $3,440 x 

,090.00 

diesel use) 

$.70 
= 

$2,408 $2,130 x $.64 
= 

$1,363.20 
$2,a08- $1,363.20 

= 
$7_,044.80 

$.90 
= 

$3,096 $2,130 x $.84 
= 

$1,789.20 
$3,096 $1,789.20 

= 
$1,306.80 

$i.i0 
= 

$3,784 $2,130 x $1.04. 
= 

$2,215.20 
$3,784 $2,215.20 = 

$1,568.80 

$1.30 
= 

$4,472 $2,130 x $1.24 
= 

$2,641.20 
$4,472 $2,641.20 

= 
$1,830.80 

Savinss 

Year i 
Year 2 
Year 3 

$1,044.80 $4,090.00 $3,920.40 
= 

$1,306.80 
$1,568.80 $ 169.60 
$3,920.40 $1,830.80/yr. 

= 
.093 yr. 

$169.60 

Payback = 3 yr. + ..093 yr. or approximately 3.1 years 
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APPENDIX N 

SINGLE TRUCK PRESENT WORTH COST ANALYSIS (6 YEARS) 

Discount rate" i0% 

Future Fuel Costs: 

Gasoline constant @ $2,410 per year 
Diesel fuel constant @ $1,364 per year 

Truck Costs" 

Gasoline truck initial cost $10,350 
salvage value 4,000 

$10,S50 + $2,410 + $2 ,410..(3. 79q-)- $4,00.0. (.6.209)•= $19,412 

Diesel truck initial cost $14,400 
salvage value 6,000 

$14,400 + $1,364 + $1,364 (3.791) $6,000 (.6209) : 
$17,250 

Present Worth Costs: 

Gasoline truck = 
$19,412 

Diesel truck = 
$17,250 

Discount Rate: 10% 

Future Fuel Costs: 

Gasoline and diesel fuel costs increase 20¢/gal/yr. 

Truck Costs: 

Gasoline truck initial cost $10,350 
salvage value 4,000 

$10,350 + $2,410 + $3,096 (.9091) + $3,784 (.8264) + $4,472 (.7513) + 
$5,160 (.6830) + $5,848 (.6209) $4,000 (.6209) = 

$26,733 

Diesel truck initial cost $14,400 
salvage value 6,000 

$14,400 + $1,364 + $1,789 (.9091) + $2,215 (.8264) + $2,641 (.7513) + 
$3,087 (.6830) + $3,493 (.6209) $6,000 (.6209) 

= 
$21,743 

Present Worth Costs: 

Gasoline truck = 
$26,733 

Diesel truck = 
$21,743 
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