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SHORT -TERM TRANSIT OPTIONS FOR RESTRICTED ENERGY SCENARIOS 
A CASE STUDY OF DALLAS TRANSIT SYSTEM, DALLAS, TEXAS 

INTRODUCTION 

-rhe impact of the 1973-1974 Arab oil embargo and the resulting gasoline shortage was 

instrumental in reversing American transit ridership trends which have persisted since the 

end of World War". In 1945, nearly 19 billion revenue passengers rode American 

transit; by 1972 this figure had dropped 72 percent to 5.3 billion passengers (Figure 1). 

Bus ridership followed a similar downward trend, from a peak of 8.3 billion revenue pas

sengers in 1945 to a low of 3.5 billion passengers in 1972. 1 

A renewed public interest in using transit as an alternative to the automobile became 

evident by the end of 1973 as gasoline supplies in some urban areas began to dwindle. 

Because of this, national transit ridership in 1973 increased slightly (2.5 percent) from 

1972 levels. By early 1974, nearly all urban areas in the nation experienced some 

degree of gasoline shortage. Transit ridership in 1974 was 12.2 percent higher than 

it had been in 1972. 

1American Public Transit Association, Transit Fact Book (Washington, D.C.: APT A 
Statistical Department, March 1976), p. 33. 
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While the local impact of this energy shortage has been analyzed by only a few transit 

systems, results of these studies have indicated sizable ridership increases as well as a 

considerable burden on transit service and operations. Data from Baltimore's Regional 

Planning Council and the Maryland Department of Transportation shows that transit 

ridership increased by more than 10 percent within a two-month period and weekly bus 

ridership in the Dutch Fork area, Columbia, South Carolina, more than doubled within 

a month (February, 1974) during the peak of the local gasoline shortage. 2 

A study3 of the Seattle Metro transit system indicates that bus ridership during the 

embargo exceeded the seating capacity by 10 to 14 percent during the height of the 

peak travel period (7:30 to 8:00 a.m. and 4:30 to 5:30 p.m.) and that many transit 

routes during this time were so full that drivers were forced to leave patrons standing 

at the bus stops. Thus, it appears that some transit systems, unaccustomed to large 

influxes of riders, were unprepared or unable to meet the new demands for transit 

service. 

2 

3 

United States Congress, Office of Technology Assessment, Energy, the Economy 
and Mass Transit (Washington, D.C.: U.S. Government Printing Office, December 
1975), p. 67. 

The Municipality of Metropolitan Seattle, An Energ 
Metro T ransi t {Seattle, Washing ton: Seattl-e""T'T--:-~---'"TI""~"-""':::"'-~",,",""""-';;'-
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A Future Embargo? 

While the event of another oil embargo or similar fuel interruption cannot be predicted 

to any degree of certainty, it is a possibility which cannot be dismissed. Since the 

1973-1974 embargo, the United States has become more dependent on foreign oil and 

thus, more vulnerable to import interruptions. In 1973, imports supplied 36 percent 

of the nation1s oil supply; today this figure is more than 40 percent and is increasing4 

(Figure 2). The Arab nations involved in the last embargo suppl ied 14 percent of the 

nation1s oil demands in 1973; they now supply more than 20 percent. In addition, 

the political stability of this area of the world (as recent events in Lebanon have shown) 

has not improved much since the last embargo. 

Transit Ridership During a Future Oil Interruption 

Increases in transit ridership during another oil shortage will depend on the severity 

and extent of the shortage. as well as the type of conservation policies applied by the 

federal and state governments. A fuel allocation program at the retail sales level (as 

during the last embargo) would probably encourage transit usage by those who wish 

to avoid the long lines and problems of purchasing gasoline at retail outlets. Under 

a coupon rationing system (as during World War II), the cost and difficulty in obtain

ing extra gasoline coupons would likewise promote new ridership. 

4 
Federal Energy Administration, Energy Reporter, December 1976/January 1977, p. 2. 
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5 A study conducted by the U.S. Congress, Office of Technology Assessment, concluded 

that a near-term (present to 1980) oil shortage could result in a 10 to 40 percent increase 

(from 1974 levels) in national transit ridership depending upon the magnitude of the 

reduction. This means that a total cutoff of Arab oil in 1977 would be expected to 

praduce a 25 to 30 percent rise in transit ridership (Figure 3). The transit systems, 

therefore, would have to deal with a sharp ridership increase within a short period 

of time. The following case study will examine the a'pplicability of short-term measures 

to cope with these ridership increases as well as actions to contend with possible fuel 

reductions for the mass transit system of Dallas, Texas • 

• 

THE CASE STUDY: DALLAS TRANSIT SYSTEM 

The service area of the Dallas Transit System (DTS) includes the city of Dallas and 

the enclaved cities of Highland Park, University Park, and Cockrell Hill (Figure 4). 

The total population of this servi ce area is more than 900,000. DTS estimates that 

more than 80 percent of these persons have transit service available within one-

quarter mile of their residence. 

DTS operates a total fleet of 407 buses over 471.5 route miles. In 1976, a total of 

25,100,000 revenue passengers were carried by the bus system. 

5United States Congress, Office of Technology Assessment, Energy, the Economy 
and Mass Transit I 1975. 
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Impact of the 1973-1974 Oil Embargo 

Transit ridership on DTS experienced a dramatic rise during the 1973-1974 oil embargo 

period. Prior to the embargo, monthly revenue passenger levels were 5 to 10 percent 

below those of the previous year. By October, 1973, however, ridership began an 

upward trend which peaked in March, 1974, when ridership was 20 percent higher 

than it had been during the previous year (Figure 5). Total revenue passengers during 

fiscal year 1974 (27,032,000) was 6 percent greater than during 1973. 

The Dallas Transit System's number of scheduled bus miles and hours of operating 

service declined steadily until 1973.6 During fiscal year 1974, however, the upsurge 

in demand for the transit service resulted in a substantial increase in the number of 

bus miles and hours of service provided (Table 1). By 1975, however, as many of the 

embargo period patrons returned to their automobiles, the level of transit service had 

been reduced to preembargo levels. 

The increase in transit ridership during and immediately after the crisis resulted in a 

sl.ight (1.8 percent) rise in operating revenue for fiscal year 1974 over the 1973 level 

(Table 2). At the same time, the system experienced a dramatic (16.65 percent) 

rise in operating expenses. The cost of fuel, which nearly doubled from 1973 to 

6North Central Texas Council of Governments, Transportation Department, 1976 
Transportation Program (Arlington, Texas: 1975), p. V-15. 
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Year* 

1971 

1972 

1973 

1975 

TABLE 1 

CHANGES IN OPERATING STATISTICS 
DALLAS TRANSIT SYSTEM 

Route Scheduled Scheduled 
Miles Miles Hours 

372.6 13,007 980 

375.5 12,928 963 

377.4 12,630 942 

450.6 13,578 971 

*Fiscal Year - October 1 to September 30 

Source: North Central Texas Council of Governments, Transportation 
Department, 1976 Transportation Program (Arlington, Texas, 
1975), p. V-15. 
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Year* 

1971 

1972 

1973 

1975 

Operating 

TABLE 2 

TRENDS IN REVENUES AND EXPENSES 
DALLAS TRANSIT SYSTEM 

Operating Revenue Per 
Revenue (000) Expense (000) Scheduled Hour 

$11,225 $11,209 $11.45 

11,737 11,838 12.19 

11,217 12,426 11.91 

10,601 15,447 10.92 

*Fiscal Year - October 1 to September 30 

Cost Per 
Scheduled Hour 

$11.44 

12.29 

13.19 

15.91 

Source: North Central Texas Council of Governments, Transportation Department, 
1976 T ransportati on Program (A rli ngton , Texas, 1975), p. V -28. 
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1974, was a major contributor to this rise. In 1973, fuel accounted for 4 percent of 

operating expenses, and for 1974 it equaled 7.8 percent.
7 

The system, therefore, did 

not benefit from the additional revenues since they were offset by the spiral ing oper-

ating expenses. 

Perhaps the major impact of the energy crisis on the Dallas Transit System, as well as 

on many other transit systems, was the realization that a significant market of high-

income, suburbon automobile users was willing to utilize transit, given certain incen-

tives (e .g., high gasoline prices, desire to conserve fuel) and reasonable service. A 

number of service improvement decisions, such as those involving the development of 

programs such os park-and-ride facilities and express bus service, have thus been 

given added impetus due to the effects of the embargo. 

One such improvement in service was the first DTS park-and-ride facility (North 

Central Expressway) with express bus service to the Central Business District, which 

was initiated on November 27, 1973. At that time, opproximately 900 riders utilized 

this service each way per weekday and about 600 autos were parked at the facility 

7 
North Central Texas Council of Governments, 1976 Transportation Program, p. V-29. 
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8 
parking lot. Two additional park-and-ride lots were subsequently developed by the 

end of 1974 (Figure 6) to serve outercity commuters in the southern and southeastern 

sections of the city. 

PROBLEM ANALYSIS 

Under the basic assumptions that the impact of a sudden severe oil shortage in the near 

future will affect the Dallas Transit System in ways similar to, but more severe than, 

that of the 1973-1974 embargo and that the federal government will implement a policy 

of fuel allocation and/or rationing, the transit system will be faced with two basic 

problems: 

• Reducing fuel consumption if adequate supplies cannot be obtained 

• Coping with transit ridership increases 

The following discussion examines possible actions which could be utilized to alleviate 

these problems. 

Reducing Fuel Consumption 

Under the federal conservation programs, especially the allocation plan, it is con-

ceivable that the transit systems' fuel supplies may be reduced in direct proportion 

8 
North Central Texas Council of Governments, 1976 Transportation Program, p. VI-28. 
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to on onticipated national fuel shortage of 10 to 25 percent.
9 

If this occurs and if 

additional fuel cannot be obtained through other sources, i.e., state hardship allot-

ments, local reserve supplies, etc., the transit system will be forced to modify or 

reduce operations in order to conserve the available supplies. This can be accomplished 

by (1) reducing or eliminating service, and/or by (2) operating the service more effi-

ciently. 

Reduce Service 

If it is necessary to cut back service, the non peak hours should be those first affected. 

late ni!fht, midday, and/or weekend service could be eliminated or reduced to achieve 

this goal. The total elimination of this service by the Dallas Transit System would 

save an estimated 50 percent of the toto I fuel consumption. In addition, by increasing 

the bus headway (the time between bus arrivals), fewer bus trips would be made and 

thus, fuel would be saved. This implies that a 10 percent increase in the time between 

headways could reduce fuel consumption by 10 percent. 

Increase Efficiency 

A number of strategies to increase the efficiency of current transit operations could 

also be utilized during a fuel shortage. These include actions which: 

9The Federal Energy Administration estimates a 12 to 21 percent shortage is possible 
during the 1977-1978 period. FEA, Economic 1m act Anal sis, Proposed Gasoline 
and Diesel Fuel Rationing Contingenc~ Plan as ington, ovem-
ment Printing Office, September 1976 , p. 8. 
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• Reduce the number of bus stops 

• Change some local to express service 

• Improve the flow of buses in traffic 

• Decrease the number of "deadhead" bus miles 

Figure 7 shows that, as the number of bus stops increases, the fuel efficiency of the 

buses decreases. This suggests that if the number of stops is cut in half, say from four 

(about average for local transit service) to two stops per mile, fuel consumption could 

be reduced by about 25 percent. 

Another possible way to save fuel would be to modify some existing service from local 

to express operations. This would have the effect of increasing the bus speed and 

thus, saving fuel. As can be seen by Figure 8, bus fuel economy increases with speed. 

The average speed of local service DTS buses is currently 12-14 miles per hour. Express 

bus service, however, averages more than 20 miles per hour. 10 Thus, it appears that 

considerable fuel savings could be realized by increasing the average bus speed 

through local to express bus service modifications. 

• 
The major disadvantage of strategies such as these which reduce the number of bus 

stops or change local to express operations is that the level of service is reduced below 

10 
North Central Texas Council of Governments, Transportation Department, Transit 
Development Program for the North Central Texas Region (Arlington, Texas: June 

1973), p. 39. 

-17-
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nonnal levels, thereby discouraging transit use. Also, the number of bus drivers would 

be cut back as service was reduced. Increasing system efficiency while maintaining or 

increasing the level of service would be more desirable. 

The speed of all bus service and hence, fuel efficiency, could be increased by imple-

menting actions which would increase the bus flow through traffic. Such measures 

include bus-activated signals and reserved bus lanes. 

The uti I izatian of bus-activated signals would tend to speed the flow of buses through 

congested intersectians. Such a system is currently being developed in Dallas which 

would provide bus signal preemption at 42 intersections. 11 These measures, however, 

require considerable time and expense to develop and cannot be considered as short-

term strategies unless they have been implemented prior to the energy shortage. Their 

effect on fuel reduction, however, could be considerable since time delays due to the 

traffic signals account for 10 to 20 percent of overall trip time. 12 

Reserved bus lanes provide a greater potential as a short-term action to increase the 

bus speed. Bus lanes, which can be in the form of reserved curb lanes along normal 

l1City of Dallas, Application for a Section 5 Capital Assistance Grant for a Bus 
Priority System (Dallas, Texas: Department of Traffic Control, April 1975), p. 70. 

12U.S. Department of Transportation, State-of-the-Art Bus and Car 01 Priorities. 
Presented at the Workshop on Priority Techniques for High Occupancy 
Miami, Florida, April 29, 1975. 
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flowing traffic, median lanes, contraflow Janes, or exclusive busways on bus streets 

are in operation in numerous Americon and European cities {i.e., Washington, D.C., 

Atlanta, Chicago, Toronto, London, and Paris}. Speed increases along these existing 

13 
lanes generally range from 1 to 5 percent. Dallas currently provides reserved bus 

lanes in the downtown area and has estoblished two experimental reserved fanes on 

arterial bus routes, one along Harry Hines Boulevard and one along Fort Worth Avenue. 14 

A number of other potential locations for additional bus lanes in Dallas have been 

identified.
15 

They are shown in Figure 9. Other preferential actions, such as reserved 

bus ramps on highways or reserved turning lanes at intersections, should also be con-

sidered. 

Another possible method of decreasing bus fuel consumption would be to reduce the 

number of IIdeadhead" miles (i .e., miles to garages or other destinatil;:ms when the 

bus is not in service). Unlike the automobile, not every bus vehicle mile produces 

13Wilbur Smith and Associates, Inc., Bus Rapid Transit Options for Densel 
Areas. Prepared for U.S. Department of Transportation Houston, Texas: 
Smith and Associates, Inc., February 1975), p. 104. 

14City of Dallas, Report on Effect on Traffic Operations When Bus Lanes are Reserved 
on Major Thoroughfares (Dallas, Texas: Department of Traffic Control, September 
1975) • 

15Barton-Aschman Associates, Inc., Daflas Urban Area Publ ic Trans 
Dallas Subregional Public Transportation Study 
Associates, Inc., November 1975). 
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FIGURE 9 

POTENTIAL BUS LANE LOCATIONS FOR EXISTING BUS ROUTES 
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passenger miles. This is due to unbalanced loading on different portions of some routes 

and to the need to return veh i cI es to yards or garages after each servi ce period. 

A strategy to reduce these IIdeadhead ll bus miles would be to lease land for bus parking 

near or in the Central Business District. Here, buses which are used only during peak 

service could be parked during the midday rather than running them empty back to 

their respective garages. Such a storage would need to handle 237 buses in Dallas 

during the current off-peak hours. 16 

A study of the Chicago Transit Authority has estimated that approximately 1 percent of 

its bus fuel could be conserved by this strategy. 17 In Dallas, an estimated 1 to 4 per-

cent savings could be realized in this manner. The disadvantages, however, are that 

there would be the additional expense of leasing the downtown lots and of providing 

security for the buses. A single bus from each remote lot could be used to shuttle the 

drivers to and from the main bus garage. 

Table 3 lists these strategies which could be utilized to reduce fuel use by eliminating 

service and by increasing the system's fuel efficiency. The table also indicates the 

16 
North Central Texas Council of Governments, 1976 Transportation Program, pp. V-23, 
V-39. 

17Martin J. Bernard, III, and Sarah Labelle, "Energy Conservation in Urban Transit 
Systems. II Presented at Energy Conservation: A Nation Forum, Ft. Lauderdale, 
Florida, December 1-3, 1975, p. 5. 
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TABLE 3 

TRANSIT STRATEGIES TO REDUCE FUEL CONSUMPTION 

Da lias Transit System 

StrQteg~ Percent fuel Savings Im~acl on Serlice Impact on Operallng Expenses 

Eliminate night service 8-12 Decrease Decrease , 

Eliminate weekend service 16-20 D'!creasc Decrease 

Eliminate midday service 20-25 Decrease Decrease 

Increase bus headways 
(by 10-25 percent) 10-25 Decrease Decrease 

Rcclucoe number of bus stops 
(by 20-50 percenl) 10-25 Decrease Decrease 

Modify' local 10 express service 
(10 percent or local) 8-10 Uncertain Decreose 

Increase bus now by: 
1) Bus lanes 1- 5 Increase Decrease 

~) Priority Signalization 1- 2 No effect Uncertain 

Decreaso "deadhead" bus miles 1- 2 No errect Uncertain 
~~~- ~~~~.~~- - ~~~-~--~-

Source: Based on information provided by DTS, 

Implementation I 
Costs 

No,le 

None 

None 

None 

None 

None 

low-Medium I 
High I 

I 

~~ I 
low-Medium I 

~~- ~~ 

Alan M. Voorhees and Associates, Inc" Guidelines to Reduce Energ
l 

.... _ ... _ ... ,.. .. _ ...... __ ........ _ .. _,.._ .. - .. - .. 
Actions. Prepared for the Urban Mass Transportation Administration CM l V· t· AI MV h 
and Associates, Inc., May 1974). 

U.S. Department of Transportation, Prlorl* Technlre. for tugh Occupancy Vehicles (Washington, D.C.: 
U.S. Government Printing Office, Novem or 1975 • 



approximate fuel savings which would be realized by DTS through each action. The 

total savings from implementing all the actions listed would, of course, be less than 

the sum of the percentages indicated. 

Coping with Mass Transit Ridership Increases 

Public reaction and modifications in travel habits were instrumental in producing many 

of the transportation-related changes during the 1973-1974 oil embargo. It would, 

therefore, be reasonable to assume that similar changes would occur during a future 

embargo. A local survey18 has explored public reaction by the citizens of Dallas to 

this possibility by asking respondents how they would change their travel habits in the 

event of a large increase (to one dollar or more) in the price of gasoline. The most 

common public responses to this scenario were to use public transportation more (35 

percent of respondents), carpool more (32 percent), and buy smaller cars (27 percent) 

(Figure 10). The impact of this potentially large increase in demand for public trans-

portation will present a dilemma for transit operations: how can service be maintained 

or increased at a time when fuel supplies and rolling stock are limited? 

In addition, the changes in transit ridership will probably vary by I ine and time of 

day. The Seattle Metro study points out that: 

18 
North Central Texas Council of Governments, Transportation Department, Urban Panel 
Project, Iv\acro-Level Data Analysis, 1976 (Arlington, Texas: 1976), p. VIII-8. 
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The energy crisis had different impacts on different routes - an 
important point when dealing with strategy where extra buses are 
available for allocation to routes needing extra service, as was 
the case during the crisis. The question becomes, "How to assign 
more service temporarily to those routes that need it?" The 
answer is in the detailed information for the 1974 crisis period. 19 

As Figure 11 shows, a 10 percent fuel deficit would mean an additional 65,000 weekly 

bus riders on DTS, while a 25 percent fuel shortfall would produce more than 250,000 

additional weekly riders. Assuming fuel is available, strategies which could be imple-

mented by the transit system to cope with this anticipated ridership increase include: 

• Filling unused capacity 

• Spreading peak period ridership 

• Temporarily increasing the bus fleet size by: 

(1) Renting additional buses from other sources 

(2) Utilizing public school buses 

• Increasing the capacity of the existing bus fleet by: 

(1) Increasing bus availability by modifying 
maintenance operations 

(2) Decreasing headways by increasing bus speeds 

• Increasing the current bus fleet prior to contingency 

19 The Municipality of Metropalitan Seattle, An Energy Contingency pran for Metro 
Transit, p. 9. 
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Unused Seating Capacity 

The initial response of the transit system to a sudden passenger increase along estab

lished lines should be to allow use of the reserve transit seating capacity. During 

the height of the peak rush hour, approximate Iy 10 percent of DTS seats are unused. 20 

There are, however, buses on certain lines which are currently operating at or above 

capacity. On these lines, it may be necessary to increase service on short notice at 

the onset of the shortage. Methods of achieving this will be suggested in the following 

discussion. 

Spread Peak Period Ridership 

During the past embargo, the greatest increases in transit ridership occurred during 

the peak periods. Since, however, the maximum utilization of transit vehicles 

occurs during these times, it holds the least potential capacity to absorb these rider-

ship increases. 

If a sudden ridership increase were to occur, transit services during these peak times 

would be overtaxed, whHe earlier or later peak period service would probably remain 

underutilized. A solution to this problem would be to spread this peak ridership 

uniformly over the entire period so that no additional buses or drivers would be needed 

20 
Dallas Transit System, "Passenger Count, II June-July 1976. 
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to accommodate ridership increases. This could be accomplished by varying the work 

hours of employees so that workers using transit service may travel at earlier or later 

times to avoid the overcrowded buses. 

A number of different variable work hour systems have been identified.21 These 

include: 

• Staggered Hours - the starting and quitting times are fixed, but vary among 
employees or business (e.g. t 7:00 a.m. to 3:00 p.m. t or 7:30 a.m. to 3:30 p.m.). 

• Shorter Work Week - the number of hours worked are concentrated into a shorter 
work week with the off day varying among employees or business. 

• Flexible Work Hours - the employer determines a range of starting and quitting 
times and a core time during which all employees must work. For example t 

employees may start between 7:00-9:00 a.m. and leave between 3:00-5:30 p.m. 
as long as the total required hours are met. 

The flexible work hour plan appears to be the most popular variable work hour option22 

and is, perhaps, the most likely to alleviate the peak period transit problems. Flexible 

work times have been introduced in several U.S., Canadian, and European cities and 

21The Municipality of Metropolitan Seattle, An Energy Contingency Plan for Metro 
Transit t p. 34. 

22 
A survey of federal employees conducted by the Region 10 Federal Energy Adminis-
tration in 1974 indicated that 70 percent of those responding preferred the flexible 
working hour concept. Ibid. 
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have reportedly reduced absences, raised emplayee morale, and increased employee 

productivity.23 

Most importantly, however, flexible work hours would allow considerable individual 

modifications in travel times as well as adjustments of transit service. With flexible 

hours, the transit system could advise riders which buses on specific routes have seat-

ing and which are operating at capacity. Transit patrons could choose to ride at 

earlier or later than usual times to avoid crowds and still arrive at work at a time 

acceptable to the employer. Thus, whi Ie the other variable work hour options would 

potentially hel p to distribute transit loads more broadly, flexible time would be the 

most effective because it would allow the employees to adjust to the transit service 

in his or her area. Also, the addition of a peak-hour surcharge on transit fares 

along with flexible work hours would act to discourage discretionary travel at these 

times as well as raise some much needed revenue. 

The impact of varied work hours on bus ridership has been examined during a variable 

work project in Ottawa, Canada. 24 On March 4, 1973, due to a serious overtaxing 

23The Municipality of Metropolitan Seattle, An Energy Contingency Plan for Metro 
Transit, p. 33. 

24Reza Safavian, and Keith G. McLean, ·'Variable Work Hours: Who Benefits?!!, 
Traffic Engineering, Volume 45, No.3, March 1975, p. 17. 
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of the bus system, federal agencies implemented a varied work hour plan for approx-

imately 50 percent of the city's 70,000 CBD workers. The program consisted of a 

combination of staggered work hour options. As a result of the program, the study 

concluded that bus ridership was significantly improved and the peak period was dis-

persed. Figure 12 shows a before and after comparison of bus ridership along one 

checkpoint. During the maximum peak 15-minute period, for instance, inbound 

demand was reduced by 21 percent. 

A less successful staggered hours project has been introduced in Atlanta. 25 Although 

the idea was backed by the Chamber of Commerce and funding for the project was 

obtained, employee opposition to the plan resulted. Reasons given for this were: 

• There would be difficulty in adjusting present carpooling arrangements since 
many people rode with others who were not asked to stagger their hours. 

• Bus scheduling problems can arise if certain large employers simply shift their 
work hours. This can move the peak on particular bus lines without reducing 
the peak load. 

In addition, Atlanta has few really large firms to which these work changes would 

be most applicable. Other reasons given for the opposition include an interference 

25R• H. Pratt Associates, Inc., Results of A Survey and Analysis of Twenty-One 
Low Cost Techniques, Volume I. Prepared for U.S. Department of Transporta
tion (Kensington, Maryland: R.H. Pratt Associates, Inc., January 1973), p. 42. 
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with goods and supply deliveries schedules, existence of restrictive national labor 

contracts, and the problems of operating with national headquarters. 26 Thus, the 

success of a staggered work strategy appears to be highly dependent on employer and 

employee acceptance of the plan. 

How applicable would a flexible work plan be to the Dallas area? The problem of an 

unbalanced distribution of commuters during peak period times al so exists locally. In 

Dallas, a recent DTS passenger count indicated that during the height of the morning 

peak period (7:30-8:00) at least 13 bus lines (out of 54) experienced capacity of standing

room only crowds.
27 

However, during the time periods before and after this time, an 

excess of seating capacity exists on these lines (Figure 13). During a gasoline shortage, 

these problems would be further complicated by sudden ridership increases on most lines 

during these peak periods. 

The applicability and success of a varied work plan appears to be determined to a great 

extent by the size and type of economic activity groups in the target area. Small 

employers, for example, may find it difficult to vary their work hours since insufficient 

26R•H• Pratt Associates, Inc., Results of A Survey and Analysis of Twenty-One Low 
Cost Techniques. 

27 Dallas Transit System, "Passenger Count, II June-July '1976~ 
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manpower would be available to cover for those not at work. In addition, some types 

of business, especially large government, service, and manufacturing, can alter work 

hours more easily than others such as education, transportation, or utility activities 

(Table 4).28 

The Dallas area has a diversity of employment activities. Activities in the downtown 

areas, however, are largely of the government and service type, making them prime 

targets for varied work hours. There are approximately 130 such activities (having 

100 or more employees) in downtown Dallas which employ more than 80,000 persons. 29 

An estimated 20 percent of these employees in downtown Dallas utilize transit service. 

Additionally, employees in these target activities constitute more than 50 percent of 

the peak hour transit riders.30 Therefore, if a program of varied work hours was imple-

mented by each of these employers, the impact on transit ridership times could be 

considerable. 

28 
Roman Krzyczkowski et 01., Joint Strategies for Urban Transportation, Air Qual i 
and Energy Conservation (Santa Barbara, California: INTER N Corporation, 
December 1974), p. 2-92. 

29North Central Texas Council of Governments, estimates, March 1977. 

30Jbid • 

-36-



TABLE 4 

Applicability of staggered work hours to basic economic 
activity groups. 

Employment 
Classification 

Federal Government 

State Govern .. nent 

Local Government 

Trans-Cor:un-Util. 

Education 

Service_ 

Retail 

Hanufacturing 

Wholesale 

• 

Schedule 
Freedom 

Freel 

Free 

Free 

. 2 
Fixed 

Fixed 

Free 

Flexible 

Free 

Flexible 

3 

Staggered Hours 
Potenti al 

Good; many small 
agencies 

Cood 

Cood 

Poor; tr~~s?orta

tion (trade 
oriented) 

Poor 

Good; banks 
(trade oriented) 

Fair; large 
firms only 

Fair + 

Poor 

1. "Free" indicates organizations with considerable latit~de to set ~vork 
hour schedules. In theory, schedules could encompass any period in the day 
if it were not for employee preferences. Shifts of ae lease one to CWo 
hours appear possible. 

2. "Fixed" indicates organizations wit."1 no fl'!xibility to change work 
patterns to any schedule other than existing ones. 

3. "Flexible fl indicates organizations which could potentially alter ·...,ork 
hour schedules, but only if related fi~s (i.e., firms in the industry, 
customers, ~uppliers, and so forth) do the same. Since such shifts from 
established economic relationships usually involve a great n~ber of firos 
and business practices, the extent of schedule change acceptable to such 
organizations is probably one hour or less. 

Source: R. H. Pratt Associates, Inc., Results of A Survey and Ana1lsis of Twenty
One Low Cost Techni ues, Volume I. Prepared for the U •• Department of 
Transportatian ensington, Maryland: R. H. Pratt Associates, Inc., January 
1973). 
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The success of a varied work program in DaJlas will depend to a large extent on 

employer and public cooperation in these efforts. The emergency conditions which 

would exist during these "crisis" scenarios would probably encourage a greater public 

feeling of cooperation which may make this program easier to implement. The support 

of the local Chamber of Commerce, city government, and transportation providers is 

essential. 

The administration and implementation of a local staggered work hour plan could be 

handled by the city carpool program offices in conjunction with the Chamber of 

Commerce. These offices already have contacts with local employers and could, 

therefore, facilitate the rapid implementation of the program. The costs could be 

very minimal. Most costs are one-time charges for feasibility studies and establish-

ment of organizationol procedures. The Downtown-Lower Manhattan Association 

spent $50,000 to implement a staggered work hour project in Manhattan in 1970 which 

inc! uded surveys, information programs, and before-and-after data collection. 31 

Since, however, a local program would be a short-term action with voluntary employer 

support, this I ead-i n study and expense would not be necessary. 

31 ... . 
Roman Krzyczkowski et al., Joint Strategies for Urban Transportation, Air Quality 
and Energy Conservation, p. 2-107. 
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Increase the Bus Fleet Size 

Would additional buses be needed by local transit systems? Figure 14 shows the effect 

of ridership increases on the current bus fleet of DTS. By using alternate strategies, 

such as allowing the seating capacity to fill up and staggering work hours, ridership 

increases under the 10 percent gasoline shortfall could be accommodated. DTS would 

experience difficulty accommodating total ridership when the gasoline shortfall reaches 

approximately 17 percent. If a 20-25 percent defi cit is realized, the bus system would 

have to obtain up to 40 additional buses to accommodate a ridership increase of 30 to 

40 percent. It should also be remembered that, since ridership increases will vary by 

line and time of day, it is conceivable that specific cases may require additional 

service even during the eady strategies of allowing the capacity to fill or spreading 

the peak hour ridership. The close monitoring of ridership changes along each line 

could identify these special problem cases and service modifications could be made 

accordingly. Recording fare boxes, such as those now used by CITRAN in Fort Worth, 

could be useful in providing this infonnation. The following discussion will examine 

strategies which could increase the bus availability for DTS and suggest ways of 

obtaining additional vehicles. 

Since it would not be possible to order and receive additional new buses within a 

short-term basis (the normal process takes from one to two years), other avenues of 

procurement must be considered. The easiest action would be to utilize (rent or 

borrow) some of the Dallas metropolitan area's buses which are not owned by DTS. 

-39-



40 

35 

30 

lJJ 
(J) 

« 

FIGURE 14 

EFFECT OF RIDERSHIP INCREASES ON BUS USE 
D T S 

~25 
u 
z 
a. 
::t: 

INCREASE 
BUS 

AVAILABILITY 

~20 
lJJ 
C\ 
a: 
t
z 
lJJ 
u 
a: 
1..1.1 
a. 

SPREAD PEAK RIDERSHIP 

10 

FI LL TO CAPACITY 

O~------------------------------~--------------+ o 5 10 15 20 25 
PERCENT NATIONAL FUEL DEFICIT 

Source: North Central Texas Council of Governments estimates based on Office of 
Technology Assessment and local data. 

-40-



As can be seen in Table 5, this noncity transit fleet is nearly six times the size of 

the city transit fleet. Obtaining the use of the buses, however, presents serious legal 

and administrative problems. 

The use of school buses for public transportation is now prohibited by Article 16.55 

of the State Education Code which states: 

School buses shall be operated to and from school upon approved 
school bus routes and no variations shall be made therefrom. The 
penal ty for varying from authorized routes and for unal.lthorized 
use of buses shall be withholding of transportation funds from the 
offending county or school district. In the event the violation is 
committed by a district which receive no Foundation School 
Program> Funds, the penalty provisions of Section 4.00 (sic; should 
read 4.02) of this code shall be applied. 

Section 4.02 proscribes misappropriation of funds and/or misrepresentation of local 

board use of them; such malfeasance is considered a felony punishable by a one- to 

five-year prison term. 32 

A praposed change to this regulation is being introduced to the State of Texas 

legislature during this present session. House Bill 349 wauld amend the Texas 

Education Code. It states: 

32Robert Means et al., legal Obstacles to the Use of Texas School Buses for Public 
Transportation (Austin, Texas: University of Texas at Austin, Cauncil for 
Advanced Transportation Studies, January 1975), p. 2c. 
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TABLE 5 

DALLAS METROPOLITAN AREA BUS FLEET INVENTORY 

Public Intra-City Transit Fleet Size (latest estimate) 

Dallas Transit System 407 (1976) 

CITRAN 121 {1976} -
Total 528 

Other Buses 

Texas Motor Coaches 32 (1976) 

Surtran 45 (1976) 

Continental Trailways (local and regional) 300 (est. 1975) 

Church Owned 1,567 (1975) 

School 1,023 (1975) 

Other 70 {est.} 

Total 3,037 

Total Dallas Area 3,565 

Source: North Central Texas Council of Governments, estimates. 
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Subject to the rules and regulations of the commissioner of 
education, a school district or county school board governing 
a countrywide transportation system may contract with non
school organizations for the use of school buses.33 

The various area churches combined operate the largest bus fleet in the Dallas 

metropolitan area. However, they will probably be reluctant to rent their buses to 

outside concerns. 34 In addition, other bus fleets (CITRAN, Texas Motor Coaches, 

Continental Trailways, Transportation Enterprises, Inc., etc.) will probably exper-

ience increased ridership demands and will thus have few, if any, buses to rent to 

others • 

Another way to obtain additional buses would be to simply utilize more of the existing 

fleet. DTS currently utilizes approximately 80 percent of its total fleet during peak 

hours. If the number of out-of-service buses (those being repaired or maintained) 

were to be reduced, it would be possible to increase the number of operable buses 

available to the system. An estimated 90 percent of a fleet may be operable under 

such conditions. Therefore, as a contingency strategy, transit operations could 

increase their shop work to reduce the number of buses waiting for repair. Increas-

ing the number of operable DTS buses from 80 to 90 percent would produce 17 

additional vehicles for the system's use. 

33State of Texas Legislature, HB. No. 349, 1977. 

34rhis opinion was expressed by the majority of churches surveyed by the North 
Central Texas Council of Governments, July 1976. 
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The Seattle Metro Study estimated that by employing 10 percent more mechanics and 

using swing and graveyard shifts to repair buses, or by jobbing out maintenance, the 

number of operable buses could be raised by 10 percent. The initial labar and materials 

cost, however, would be high, an estimated $5,000 per vehicle.35 

Another method of increasing bus service with the existing fleet would be to increase 

the speed of the buses to the extent that more trips could be made within a time period. 

If, for example, the average bus speed for the system were increased by 5 percent, it 

would be possible to increase the service by 5 percent, i.e., run 5 percent more bus 

trips. The priority signalization and bus lane strategies mentioned previously could 

be helpful in increasing service as well as reducing fuel consumption. If bus lanes were 

established on these identified routes in Dallas, and were utilized by the existing bus 

routes, a 4 to 5 percent increase in speed during the peak period would result. This 

is equivalent to placing an additional 15 buses into service during this time. 

Additional opportunities for DTS may exist to increase the system's fleet size by retain-

ing replaced buses after future bus purchases have been made. Between 1977 and 1980, 

DTS plans to purchase 174 new buses.36 Fifty of these new DTS buses will be purchased 

35The Municipality of Metropolitan Seattle, An Energy Contingency Plan for Metro 
Transit, p. 46. 

36Narth Central Texas Council of Governments, Transportation Department, 1977 Trans
\firtation Program for North Central Texas (Arlington, Texas: 1976), pp. v-li-la-
V 1-29. 
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during 1978. If these old buses can be maintained, placed in reserve, and then replaced 

by subsequent purchases, probably no additional buses would be needed during a severe 

energy shortage. It is difficult to justify this standby capacity in practice, however, 

and the efficacy of this alternative is uncertain. 

To summarize, numerous short-term opportunities exist to expand the DTS transit fleet 

size and to increase the bus availability in order to cope with sudden future ridership 

increases. Table 6 lists these mentioned strategies and the estimated impact of each 

on service capabilities. 

CONCLUSIONS 

If sufficient fuel supplies cannot be obtained by the transit system, the first step should 

be to implement those measures which could improve the efficiency of the operations. 

These measures, as shown in Table 7, are generally inexpensive to implement and have 

a minimal impact on service. If the fuel shortfall cannot be accommodated by these 

actions, it will become necessary to reduce service. In order to accomplish this, 

the transit system must first prioritize a list of cutbacks with regard to the routes and 

times to be considered for a reduction in service. Such decisions should involve con

sideration of each transit line utilization characteristics, such as the occupancy rate, 

trip purpose, and the existence of alternate transport modes. It can also be antici

pated that political pressures will be influential in determining this priority list. 
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TAB LE 6 

TRANSIT STRATEGIES TO I NCREASE RIDERSHIP CAPACITY 

Dallas T ransi t System 

Strategy 
Perc~nt 

Remarks ImpJ ementatian 
Capacity Cosl's 
Increase 

Allow capacity to nil 
I 

10 - 15 Some lir.as al reedy at copad ty None 

Spread peak pl!riod 5 - 10 
Ride~hip 

Employer cooperation essential 
/ 

None - law 

~ute private buses Unknown Private owners may not have 
spare equipmen t Unc:er~ain 

Use p~bl;c school I 5 - 10 Currently prahibHed bi' State 
buses 

I 
law. Scheol hours would ha'le Uncertain 

to be re!cheduled 

Decreese out-oF-service 10 High costs involved High 

bu~es 

Increase bu:; speed 1 - 5 Could be C!iffic\J/t ~o enforce Medium - High 

fhrough bus lanes and 
priori ty signali:z;cticm 

Retain replaeed Quses 10 - 15 Diffieult to justify Uncertain 

Source: Based on information provided by DTS 

U.S. Deportment of Transportation, Priority Techniques for High Occup;n;g; 
Vehicles (Washington, D.C.: U.S. Governmenl's Printing Office, Novem er 
1975) • 

-46-



TABLE 7 

SHORT TERM MEASURES TO CONTEND WITH 

REDUCED FUEL SUPPLIES FOR TRANSIT OPERATIONS 

•••••••••••••••••••••••••••••••••••••••••••••••••• , • ••• ' ••••• J ••••••••• " ••••••• , •••• 

~, 

Improve Operating Efficiency: 
Increase Bus Flow 
Decrease "Deadhead" Bus Miles 

" Reduce Bus Servi ce: 
Lengthen Headways 
Reduce Number of Bus Stops 
Modify Local to Express-Type Service 
Eliminate/Reduce Night Service 
Eliminate/Reduce Weekend Service 
Eliminate/Reduce Midday Service 

~~ 
Reduce Peak Hour Service 
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Moreover, this prioritization process will be much more difficult to resolve if large 

ridership increases occur in all areas of the city. Nonetheless, if no other choice 

to reduce fuel consumption exists, sacrifices of this type must be made. 

The list of suggestions to cope with bus ridership increases should also be considered 

in order of effectiveness as well as cost (Table 8). The first actions should be to allow 

the unused seating capacity to fill as attempts are made to spread peak period rider

ship by encouraging flexible work hours and possibly imposing a peak period fare sur

charge. When it becomes clear that additional buses will still be needeo, the transit 

system must choose among the available options. If, for example, additional used 

buses are available for rent purposes, it should be decided if renting would be more 

cost effective than increasing the usable fleet size through an intensive maintenance 

program. 

Iv\any of these decisions will not be easy ones. N\ost options involve either added 

expenses or a reduction in the transit service provided. In addition, the number of 

available options may be very few. For example, the use of school buses may be 

legally prohibited and other outside bus sources may not exist. 

If such future problems are to be minimized, Dallas Transit System should begin a 

contingency planning effort before a crisis situation develops. A set of strategies, 

such as those mentioned in this study, should be developed. Inquiries should be made 
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TABLE 8 

SHORT-TERM MEASURES TO CONTEND WITH SUDDEN 

BUS RIDERSHIP INCREASES 

Allow U!"Iused ~apacity to Fill 

Uti I ize Reserve Buses 

Spread Peak Period Ridership 
Peak Period Fare Surcharge 

Increase Number of Trips 
by Higher Bus Speeds: 

Bus Lanes 
Priority Signals 

Obtain Additional Buses: Increase Operable Bus Fleet 
Through Maintenance Progroms Private 

School 
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into the possibi lities of obtaining additional buses under an emergency situation. 

Dialogue between the city government and local employers should be initiated to 

encourage cooperation in staggered work hour programs. And finally 1 the bus system 

itself must assess its service and ridership by line and time. A priority cutback list 

should be developed now so as to avoid delays which may be caused by political 

uncertainties during the "crisis" period. 
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