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1.0 INTRODUCTION 

,,n~ u 1 >~ti 
In October 1984, the Southern California Rapid Transit District (SCRTD) engaged 
a consultant team headed by Schimpeler Corradino Associates to develop an 
efficient bus operator planning system that encompasses the hiring of new 
trainees, scheduling of bus assignments per operating division, and bus operator 
staffing needs. The project is one of five being funded under the Transit 
Operator Performance Improvement Fund (TOPIF) for the Rapid Transit District 
(RTD). TOPIF was established by the Los Angeles County Transportation 
Commission (LACTC) to implement selected recommendations of the recently 
completed SB 759 performance audit of County transit operators that included the 
District. More specifically, the project has been designed in accordance with 
the fol lowing "Problem Statement" taken from the Di strict' s FY 1985-1989 Five 
Year Short-Range Transit Plan. 

In pursuit of the goal of maximum efficiency, a system of 
integrated planning must be established at the front end of the 
manpower acquisition process which will enable the District to 
respond effectively and in a timely manner to service 
fluctuations - particularly those which take place after the 
planning and budgetary processes for a given fiscal year have 
been completed. A structural program is needed in which 
·sufficient actount is taken of budgetary, training, and staffing 
levels, throughout the process of planning and scheduling changes 
in service levels, locations, or times.-• 

From audit findings and District analysis of these findings, it is suggested 
that an improved methodology for bus operator manpower monitoring and planning 
could result in annual cost savings of $1.25 million. This represents nearly 
one percent of the FY 1985 budgeted operating expenses for the Transportation 
Operating Divisions Department. 

1.1 OVERVIEW OF OPERATOR PLANNING AND ALLOCATION 

The operator planning and allocation process is a complex one, particularly for 
a transit system as large as the SCRTD. Importantly, the results of this 
process can significantly impact both the cost and quality of services provided. 
If operator requirements are not anticipated in an effective manner resulting in 
a shortage of operators, the results may be: 

o higher costs due to increased operator overtime; 

o increased absenteeism related to the availability of additional 
overtime work; and 

0 reduced service reliability from missed pullouts and trips. 

On the other hand, a surplus of operators may ensure that absenteeism levels are 
controlled and that service reliability is maximized but may also· result in 
higher costs due to increased operator guarantee time and fringe benefit costs. 
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At the RT□, operator planning is currently a responsibility of the 
Transportation General unit of the RT□' s Transportation Department (see Figure 
1-1). While carrying out this responsibility involves a variety of activities, 
it is useful to initially distinguish between two functions that make up the 
operator planning process. 

o Anticipating and planning for operator requirements resulting from 
service and schedule changes. 

o Maintaining manpower levels-for estaplished schedules. 

Figure 1-2 illustrates the 
administrative activities 
District. 

relationship of these functions to operational and 
that make up the operator planning process at the 

For Transportation General, each of these functions must be approached in a 
completely different manner. The maintenance function is carried out primarily 
within the Transportation Department. Interfaces exist with the Personnel 
Department for the initiation of personnel actions based on operator attrition 
and with the Scheduling Department for schedule and work run adjustments that 
may be required for improved operations. On the other hand, the planning 
function involves coordination with other departments that are engaged in the 
service planning ilfld implementation process with little direct work required 
within the Transportation Department. Figure 1-3 provides a comparison of 
departmental responsibilities for each of these on-going activities related to 
operator planning and allocation that clearly illustrates the Transportation 
Department's different roles. 

Operator planning also encompasses a third function which is of particular 
importance. This function relates to establishing or setting manpower levels 
which are "optimal" with respect to adopted cost control and service reliability 
objectives. Each of these three functions is interrelated with the others, but 
planning and maintenance functions are concerned with on-going activities that 
take into account the determination and monitoring of optimal staffing levels. 
For the District, this report reviews each of these three components of the 
operator manpower planning process. 

1.2 OPERATOR REQUIREMENTS AT THE DISTRICT 

In October 1984, the District employed approximately 4,500 full-time operators 
and 650 part-time operators. Expressed as full-time equivalent (FTE) operators, 
this amounts to a total of 4,825 operators. Total operator requirements may be 
broken down as the following. 

0 •sixty percent for scheduled five-day work runs which are usually bid 
and operated by operators for an extended time period. 

o Seventeen percent for scheduled service which has not been combined 
into work runs. Typically, this includes pieces of work in the a.m. 
or p.m. peak periods that are 1-5 hours in lenqth and ar~ referred to 
as "trippers." This also included "extra service scheduled on 
temporary change notices or "pink letters." 
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"Figure 1-1 

RTD Organization Chart for 
Transportation and Related Departments 
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o Twenty-three percent to protect for operators being absent and not 
available for driving work. 

1.2.1 Scheduled Work Runs 

Weekly work runs are developed by the Scheduling Department for bidding by 
operators. These work runs are built by combining weekday, Saturday, and Sunday 
work assignments into five-day work packages that provide for two consecutive 
days off. If it were assumed that no operator absence occurs and all service is 
scheduled into five-day work runs, operator manpower requirements would equal 
the number of scheduled five-day work runs. However, operators are absent for 
various reasons and not all service is scheduled into five-day work runs. Only 
about 60 percent of the required number of operators is based on the number of 
scheduled work assignments. 

Daily work runs are built by the Scheduling Department in conformance with 
established work rules and practices which govern both the type of runs being 
constructed and the cost of these runs. Most of these rules and practices are 
specified in the District's contract with the United Transportation Union (UTU) 
which represents the Distri_ct's operators. The cost of work runs is of -
particular importance, and the "least cost" set of runs should account for the 
fo 11 owing. 

o Operator pay costs for all scheduled work runs including pay 
allowances and premiums. 

o. Operator pay costs for scheduled service which is not combined. into 
regular work runs, but which-is. assigned daily to operators or worked 
by part-time operators. 

o Indirect operator fringe benefit costs. 

o Other direct and indirect costs resulting from the operation of 
scheduled services. 

• At the SCRTD, the average pay hours for a daily work run is approximately eight 
hours, 40 minutes. Whether or not this average number of pay hours represents 
the least cost s1z1ng for work runs is a complex problem that involves 
consideration of the interaction of diverse work rules and of the 
characteristics of service provided. Many of the optimization strategies which 
are available, including those considered in this report, address only. part of 
this problem due to its complexity. 

1.2.2 Scheduled Trippers 

Not all scheduled service may be combined or broken up to form operator work 
runs. This may be due to limitations for the building of work runs or designed 
to obtain lower operating costs. Approximately 17 percent of the District's 
operator requirements are related to the operation of scheduled service in this 
manner, P.rimarily for tripP.ers in the a.m. and p.m. peak periods which may be 
operated 1n one of the following ways. 

1. Trippers that contain between two and one-half and five hours of work 
time may be assigned to part-time operators, subject to the District's 
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limitation than the number of part-time operators does not exceed 
fifteen percent of the number of full-time operators. 

2. Trippers with less than three hours of work time may be designated as 
being "biddable.• An operator may select a biddable tripper together 
with a regular work run provided that the total work time does not 
exceed 10 hours, 40 minutes. A minimum of two hours of pay time is 
guaranteed for working a biddable tripper. 

3. Non-biddable trippers not designated for part-time operators and 
"open" biddable trippers are "marked up" individually, paired, or 
combined with other available work runs for daily assignment to extra 
board operators or operators working on overtime. 

Presently, the District operates approximately 1,800 scheduled trippers of which 
650 are assigned for bidding by part-time operators, 500 are biddable for full­
time operators, and 650 are non-biddable trippers marked up daily for extra 
board operators. 

An example that involves the scheduling and operation of two trippers 
illustrates how the costs of this type of service can vary. It also illustrates 
where cost advantages exist for the District. Consider two pieces of scheduled 
work (or "bus • runs") in the a.m. and p.m. peak periods with the following 
characteristics. 

1. Pulls out at 7:25 a.m. and back in at 10:38 a.m., resulting in 3:13 
vehicle or platform hours; Adding ten minutes as· the report allowance 
and five minutes as the turn-in allowance results in work time of 
three hours, 28 minutes. 

2. Pulls out at 2:45 p.m. and back iri at 6:21 p.m., resulting in 3:36 
vehicle hours and 3:51 in work time. 

These two pieces of work might be operated in four ways at the District. 

1. Scheduled as a a split run to be bid and worked by a full-time 
operator. 

2. Scheduled as trippers and then marked up as a combination to an extra 
board operator. 

3. 

4. 

Table 1-1 
in each 
be drawn. 

0 

Scheduled as trippers and then assigned for part-time·operators. 

Scheduled as trippers but assigned individually to extra board 
operators in conjunction with a "report" or protection assignment. 
This type of daily assignment is referred to as a tripper/report 
combination. 

summarizes the costs of scheduling and operating the pair of trippers 
of the four ways. From this comparison, the following conclusions may 

Cost comparisons vary significantly depending on whether costs are 
based on scheduled pay hours or pay hours as dispatched, and whether 
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TABLE 1-1 

PAY HOURS Cot1PARISOtl EXAMPLE FOR 
OPERATING TRIPPER 

Pay Hours/Vehicle Hours Ratio 
Vehicle Work Guarantee Overtime Pay Including 

Hours Hours Hours Premium Hours Scheduled Operated Fri n']e Costs 

Split Run 6:49 9: 11 1:52 0:36 9:47 l.11~ 1.43 1.97 

Tripper Combination 6:49 8:11 0:52 0:06 8: 17 1.07 1.22 '1.90 

Part-time Trippers 6:49 7:19 0 0 7:19 1.07 1.07 1.13 

Tripper/Report 
Combinations 6:49 16:00 8:41 0 16:00 2.34 2.34 2.88 

0:, 
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0 

fringe costs are included. 

The use of part-time operators to the maximum extent permitted is the 
least costly approach for the District. Part-time operators receive 
limited fringe benefits, and are not subject to costly guarantee and 
premium pay provisions which may result when trippers are worked by 
full-time operators. Additionally, trippers assigned for part-time 
operators will be worked by the same operator each day which may 
contribute to increased service reliability . 

o It is less costly for the District to operate most a.m. and p.m . 
. trippers as combinations than as split runs. As a result, the 
District schedules a· large number of non-biddable trippers to be 
worked in this manner. This cost advantage is directly due to 
operator spread time provisions that call for an extra board operator 
to be guaranteed eight hours within a spread of eleven hours (with 
hours worked in excess of 11 hours paid at overtime rates) while 
regular operators are paid based on a spread time limitation of ten 
hours. 

o Operating the trippers as tripper/report combinations is the most 
costly approach. Trippers may be marked up and operated in this way 
when there 1s a surplus or shortage of operators. When there is an 
operator surplus, this is usually done to avoid reporting that no work 
was available for an operator (referred to as a "shineout"). When 
there is an operator shortage, this may be done as a means of 
providing additional report operators. 

o The example did not.include trippers that might be designated as 
biddable for full-time operators. For most short trippers, the least 
costly approach will be to operate them as biddable trippers. While 
this involves overtime premium costs, costs related to the daily 
guarantee of eight pay hours and operator fringe benefit costs are 
avoided. 

1.2.3 Protection for Operator Absences 

Operators may be unavailable for work for a number of reasons governed by 
provisions of the UTU labor agreement. Additional operators must be retained to 
cover work assignments that are "open" because of operators being absent. At 
the District, approximately 23 percent of operator staffing requirements are for 
this purpose. 

Operators may be absent or unavailable for work for a number of reasons that 
include: 

o vacation time which may be scheduled annually; 

o sick leave for operator illness; 

o other leave time provided for in the UTU labor agreement; 

o discretionary leave requested by operators; 
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o assignment of operators to other positions (dispatching, superv1s1on, 
radio dispatching, instruction, and traffic checking); and 

o disciplinary leave required by District Management. 

In calendar year 19831 full-time operators at the District averaged over 55 days 
absent or not avai 1able for driving work. This total of lost time does not 
include regularly scheduled days off or time off for District holidays. A 
breakdown of 1983 days not available for driving work for full-time operators is 
presented in Table 1-2. Note that absences for sickness and missouts have 
increased in comparison with 1981 and 1982 data presented in the LACTC 
performance audit report. 

For operator planning, absenteeism is particularly problematic due to daily 
variations in the number of operators absent or not available for work. In some 
cases, these absences may be known in advance so that appropriate action may be 
taken such as an extra board shakeup to change days off, "selling" open 
trippers, or calling in operators for days off work. For other absences, report 
operators are assigned when it is determined that an operator will not be 
working. Figure 1-4 illustrates the weekday variations in the number of open 
runs due to unscheduled operator absence for a District operating division. 
From this illustration, it may be noted that the number of open runs ranged from 
41 to a maximum of 84 with an average of approximately 61 runs per weekday. For 
manpower planning, it is not immediately clear at what level operator staffing 
should be established -- at the average, at the level equal to the lowest number 
of open runs, or at the level equal to the highest number of open runs? 

If the operator staffing level for protecting against open runs were set at 41 
(or nearly so), open runs in excess of this number would be worked by operators 
on overtime. Otherwise, these runs would be cancelled. If worked on overtime, 
this will be done primarily by utilizing operators on their scheduled days off. 
Days off work may be done on either a voluntary basis (YCB) or be required by 
the District (DCB). With increased levels of operator staffing, the District 
would be required to pay guarantee time to extra board operators for whom no 
work is available. In a later chapter of this report, this question of 
determining operator requirements to protect against operator absences will be 
examined further. Since this represents 23 percent of the District's operator ... 
staff)ng and is a portion of total requirements where a variety of opti~ization 
techniques and management strategies may be applied, it represents an area where 
special attention is deserved . 
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Type of Lost Time 

Sick Leave 
Vacation 
Military Leave 
Missout 
Suspended 
Other Leave 
Personal Holidays 
Requested Off 
Instruction 
Other Positions 

TABLE 1-2 

FULL-TIME OPERATOR DAYS ABSENT 
ANO NOT AVAILABLE FOR 1983 

Number Percent 

20.0 36.1 
14.4 26.0 
0.3 0.5 
2.6 4.7 
1. 4 2.5 
2.3 4.2 
4.0 7.2 
5.9 10.7 
0.9 1.6 
3.5 6.3 

TOTAL 55.3 100.0 
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2.0 ANALYSIS AND .EVALUATION OF 
DISTRICT OPERATOR PLANNING FUNCTIONS 

This chapter provides a review of each of the operator planning functions as 
carried out at the District. As outlined in the introductory chapter, these 
functions are the following. 

o Anticipating and planning for operator requirements resulting from 
service and schedule.changes. 

o Maintaining manpower levels for established schedules. 

o Setting operator levels which are optimal with respect to cost control 
and service reliability objectives. 

The review has been based on interviews conducted with District management and 
supervisory staff in all departments involved with the operator planning process 
and on the analysis of historical operator utilization and attendance data. 

2.1 PLANNING FOR SERVICE ANO SCHEDULE CHANGES 

The Transportation Department is responsible for maintaining the allocation of 
operators to operating divisions so that costly operator shortage and surplus 
conditions are avoided. If the forecasting of operator requirements for service 
changes is not done accurately or if unanticipated changes are introduced on 
short notice, higher operating costs will be incurred due to paying either added 
guarantee time for surplus operators or additional overtime costs under operator 
shortage conditions. To determine future changes in operator requirements, the 
Transportation Department must work closely with other departments that are more 
directly involved in the planning and scheduling of service changes. 

There is no coordinated approach to the advance planning of operator 
requirements in place at the District. The current approach to operator 
planning may be characterized as being reactive to changing requirements and 
policy decisions that must often be implemented on short notice. This has 
resulted in higher operating costs for the District, particularly at times where 
major service changes are being implemented such as following the introduction 
of the reduced fare program in July, 1982. 

2.1.1 Manpower Levels and Allocation for Divisions 

In analyzing planning for service and schedule changes, it is useful to begin by 
examining the magnitude of changes which must be anticipated. From the 
introduction of the reduced fare program in July 1982 through June 1984, the 
total of scheduled regular runs and tripper assignments increased from 3,254 to 
3,581 work assignments. This increase of 327 assignments is a ten percent 
increase over the July 1982 level, and represents an increased operator 
requirement of approximately 432 full-time equivalent (FTE) operators based on 
established District guidelines. Of the inc~ease in scheduled assignments: 

o 64 were added at the June 1983 shakeup; 
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o 65 were added in FY 1984; and 

o the remaining 198 were added throughout the twelve months of FY 1983 
following the introduction of the reduced fare program. 

In FY 1983, significant changes were required in response to the introduction of 
the reduced fare program. Changes of this magnitude clearly require effective 
operator planning mechanisms to be in place. 

The changes implemented in FY 1984 were not as large as for the preceding year. 
In examining the changes in FY 1984 (see Figure 2-1), the number of total runs 
shows considerable week to week variation. This variation is due to changes in 
each component of total runs as follows. 

o Scheduled Runs. Reduced from 2,852 in July to a low level of 2,798 
runs in March and April, then increased to 2,827 runs at the end of 
June. Changes resulting in a net increase or decrease of ten runs or 
more were implemented on nine weeks while smaller changes were made on 
fifteen weeks. 

o Non-biddable Trippers. Remained between 609 and 619 from July through 
early February (except for three weeks from December 25 through 
January 14), then increased to approximately 640 through late June 
when the number was again increased to 673. The increase was made as 
part of scheduling changes to better accommodate part-time operators 
and to reduce the number of open biddable tripp~rs. 

0 Extra Runs. These varied from 
approximately 40. per weekday 
assignments). 

13 to 72 throughout the year, averaging 
(roughly one percent of total run 

o Open Biddable Trippers. These assignments ranged from 34 to 83 
through the year, averaging nearly 60 per week. Week-to-week changes 
in the number reflect operators giving up and bidding for trippers for 
the most part, although the sharp decreases in December 1983 was due 
to rescheduling. 

From this examination of FY 1984 work assignments data, a number of conclusions 
may be drawn regarding operator planning for service and schedule changes. 

o The size of schedule changes complemented in this year were not as 
large as for FY 1983 when service levels were increased following the 
introduction of the reduced fare program. 

o Changes in the number of scheduled runs were made on 25 weeks, with 
net changes of ten or more runs occurring on nine weeks. Note that 
the number of runs changed may actually be significantly greater than 
the net change, but that the latter number is the one of interest for 
operator planning purposes. Consideration of limiting changes in 
scheduled ru~s as part of an improved operator planning approach ~ay 
be appropriate, particularly to support the Transportation 
Department's efforts to improve on-the-street supervision. 
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Figure 2 - 1 (Continued{ 
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o For the second half of the year, changes for five out of the 12 weeks 
were programmed in advance with projections of the number of runs by 
division provided for Transportation· Department operator planning 
purposes. The projections were provided in December (roughly two 
months in advance of the first changes to be implemented) shortly 
after preliminary approval of the changes by the District's Board of 
Directors. The projections were not particularly accurate, partly due 
to revisions made in the proposed program of changes by the Board in 
January. If change proposals cannot be finalized with sufficient lead 
time, manpower planning will be done with less than desired accuracy 
regardless of the methodology which may be employed. 

o Changes in the number of non-biddable trippers were made in well 
defined steps. 

o Much of the week-to-week variation in run assignments is due to extras 
and open biddable trippers. Most of the variation in the number of 
open biddable trippers is due to the operation of work rules in the 
UTU labor contract. Week-to-week manpower levels will be subject to a 
certain degree of variation due to extra and open biddable tripper 
work assignments, and staffing changes should not be made in response 
to weekly fluctuations but rather manpower levels should be set for 
"average" Jevels. 

2.1.2 Hiring Lead Times 

Service changes that increase the number of run assignments need. to be 
implemented with sufficient lead time for the hiring and instruction of new 
operators. For hiring 200 new part-time·operators, 12-25 weeks are required for 
recruitment, testing, processing, and instruction. For hiring twenty operators 
where an eligibility list exists, the lead time can be reduced to 6-8 weeks. A 
breakdown of these lead times is given in Table 2-1 based on information 
provided by the District's Personnel and Transportation Instruction Departments. 
For the conversion of part-time operators to full-time status, one to seven 
weeks are required primarily for instruction of the operators. The range in 
number of weeks required for converting depends on the division to which the 
operator has been assigned as summarized in Table 2-2. 

While required lead times can vary from several weeks to nearly• six months 
depending on the magnitude of the service change, decreased service leve1s also 
require lead times of ~everal weeks for manpower planning purposes, specifical1y 
to modify any planned hiring actions initiated to replace operators lost to 
attrition. The lead time for replacement hiring actions would typically be 6-8 
weeks. Furthermore, if changes involve a new bus line, time must also be 
allowed for al1 extra operators as wel1 as operators successfu11y bidding runs 
on the new line to become qualified for operating the new line. 
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TABLE 2-1 

ESTIMATED LEAD TIMES REQUIRED 
FOR ADDING OPERATORS 

Requisition from Transportation 

Gather Applications 

Gather Applications/Ethnic Outreach 

Testing/Establishing Eligibility List 

Processing 

Basic Instruction at El Monte 

Division Instruction 

Final Testing at El Monte 

Number of Working Days 

Number of Weeks 

200 Operators 

1 

5 

14-21 

5-15 

20-35(a) 

30-50 

15 

2-5 

61-117 

12-25 

20 Operators 
from Eligibility 

List 

1 

3-10 

12 

12-15 

2-5 

30-40 

6-8 

Note: (a) Concurrent with Basic Instruction except for initial group of 
students. 
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DIV. 

1 

2 

3 

5 

6 

7 

8 

9 

12 

15 

16 

18 

T-23 

/ 

NO. OF 
BASE 
LINES 

11 

19 

15 

· · 10 

12 

17 

35 

21 

19 

10 

20 

5 

NO. OF 
SPECIAL 
EVENTS 

4 

15 

3 

2 

2 

4 

0 

28 

2 

0 

' 

TABLE 2-2 

QUALIFICATION DAYS BY DIVISIONS 

(✓ ct".":: SI ti~ i (_ 

*FULL-TI~ 
STUDENT . 

( NO • 0 F DAYS) . 

45 

31 

36 

38 

• 72 

37 

45 

28 

36 

16 

*PART-TIME 
STUDENT 

(NO. OF DAYS) 

** 

** 2 

** 12 

-"'* 1 2 

** 12 

** 12 

**· 12 

** 12 

-** 12 

** 12 

** 12 

·~ 12 
... 

** 12 

* Plus 12 days of basic training 
** Minimum time to qualify . 

*PART TIME TO 
FULL TIME 

(NO. 0 F DAYS ) 

8 

7 

8 

13 

10 

32 

11 DAYS 
2' 30" 

16 

12 

4 

.• 

RE-QUA[. 
REGUL/\R 

- OPERATOR 
(NO. OF DAYS) 

11 

7 

7 

6 

5 

8 

9 

15 

10 

9 

6 

0 

3 

. Operating employees returning to bus operating duties will be retrained as follows: 

1. Absent 6 months, but less than 1 year = 2 days training at their respective division 
2. Absent 12 months, but less than 1B months= 3 days training at their respective divij 
3. Absent 18 months or more - 5 days training at Training Center. •· 

INSTRUCTION DIVISION 
Rev. 12-6-83 
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2.1.3 Sources of Information for Planning Manpower Changes 

Information to assist the Transportation Department in ~nticipating operator 
requirements is available from several sources at the District. These sources 
relate to both annual and on-going service planning and development activities. 

Annua 1 
Short-Range Transit Plan (SRTP) development 
Budget development 

On-going 
Service planning that addresses specific service improvement projects and 
changes. 
Schedules revisions being implemented in response to planning studies. 
Schedules tuning and adjustments for passenger loads and operational 
factors. 
Quarterly budget and performance review; 

A review of each of these annual and on-going service planning and development 
activities will provide an understanding of the information that is presently 
available for operator planning purposes. Table 2-3 presents a summary of these 
sources, noting the typical lead times involved and varying outputs produced. 

2.1.3.1 Short-Range Transit Plan Development 

The Short-Range Transit Plan (SRTP) provides a five-year projection of service 
levels, as well as other relevant data. concerning existing operations and 
improvement programs. The SRTP is updated annually in approximately November 
through February in advance of the beginning of the next fiscal year. From the 
SRTP, projections of systemwide service miles and hours for the forthcoming 
fiscal year can be determined approximately four to six months in advance. The 
SRTP projections do not address specific improvement projects or the timing of 
proposed service changes, but may provide an overall target to assist in 
estimating operator requirements in advance of budget development work efforts. 

2.1.3.2 Budget Development 

The development of the budget is initiated at the beginning of the calendar year 
for the forthcoming fiscal year and is typically completed in the month before 
the start of the new fiscal year. Over the past three years, the District has 
introduced a "management by objectives" approach to budget development wherein 
the attainment of both performance and budget targets is considered. Based on 
the best available information regarding service miles and hours, the budgeting 
process will result in estimates for the number of FTE operator positions, costs 
by budget account line item, and anticipated levels for selected performance 
measures for the fiscal year. 
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Source of Information 

SRTP Development 

Budget Development 

On-going Service 
Planning Activities 

On-going Scheduling 
Department Activities 

Quarterly Budget and 
Performance Review . 

TABLE 2-3 

SOURCES OF INFORMATION FOR PLANNING 
OPERATOR MANPOWER CHANGES 

Advance Responsible 
Frequency Time Department 

Annual 4-6 months Planning 

Annual 1 month Controller/ 
0MB 

Continuous 
2-6 

' 
NSRB/ 

months+ Planning 

As Needed 1 day to Scheduling 
6 months 

Quarterly 0MB 
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2.1.3.3 On-Going Services Planning 

The New Services Review Board serves as the coordinating and. review forum for 
all proposed service changes, whether or not they may generate significant 
changes in operator manpower levels. In this capacity, it provides for the 
coordination of the Planning, Scheduling, Transportation, Finance, and other -
District Departments for all proposed service changes that are generated by 
District staff, as well as those that may be initiated by the District's Board 
of Directors. 

The New Services Review Board comprises four voting members -- Controller (who 
chairs the Board, the Assistant General Manager for Operations, the Director of 
the Office of Management and Budget, and the Assistant General Manager for 
Planning and Communications -- and meets once per week, or more often if needed, 
to consider both proposed new services and proposed service changes. In 
addition to the voting members, a number of staff support the activities of the 
Board and are assigned to it. These include the following individuals or their 
representative: 

Director of Planning 
Director of Scheduling 
Director of Transportation 
Representatives from: 

- Marketing 
- Stops and Zones 
- Customer Information 
- Transportation Instruction 

If a specific proposal is to come before the New Services Review Board affecting 
a department that is not usually represented, then a representative of that 
department will be asked to attend. 

The New Services Review Board may consider service changes originating from the 
development of service improvement concepts by the Planning Department of the 
SCRTD, the on-going performance monitoring of existing routes and schedules, and 
policy-related considerations of the District's Board of Directors and other 
agencies that represent the District's service area such as the LACTC and City 
of Los Angeles. For each service change to be considered whether resulting from 
on-going planning activities or initiated by the Board of Directors, District 
staff will present service changes to the Board and discuss the rationale for 
the changes, the impacts of the changes on various aspects of the District's 
operations, the financial implications, and the relationship to goals and 
ceilings established in conjunction with the LACTC. ·Typically, the impact on 
operator requirements is not reported as part of this analysis. Following the 
presentation and discussion of a proposed service change, the New Services 
Review Board votes on whether or not to proceed. If the vote is to proceed, the 
proposed change is presented to the General Manager who may approve, amend, or 
disapprove the recorrmended change. If it is approved or amended, it goes to the 
Board of Directors for adoption. Minor changes will be handled as a consent 
item on the Board's agenda, while major service changes will go first to the 
Advance Planning Committee of the Board (chaired currently by Director Gordana 
Swanson) and then to the Board for adoption. In some instances where major 
changes are being proposed, a public hearing will be necessary before a final 
Board decision regarding adoption can be made. When adopted, steps required to 
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implement the service change will be scheduled and carried out. 

For operator planning, consideration of the lead time provided by the service 
planning process is of specJal importance. Depending on the size of the 
proposed changes and other factors, the lead time afforded by this process may 
be from one month to several months. In the latter case, it is likely that the 
service change proposal·will be undergoing significant modifications until it is 
finalized for implementation. If the service changes involve tradeoffs among 
the competing interests of jurisdictions within the District's service area, 
service changes may not be specified with certainty until no further time 
remains for implementing the changes or any part of them. In situations of this 
type in the past, little concern has been shown for operator staffing 
considerations or the cost "penalties" that may result from not providing 
adequate lead times for initiating personnel actions. 

2.1.3.4 Schedules Revisions and Tuning 

The Scheduling Department will implement changes in operating schedules and work 
runs in response to problems on an "as needed" basis and adopted service change 
proposals. . For the most part, permanent and temporary schedule changes 
implemented in response to problems are minor and will not significantly affect 
operator requirements. However, a number of schedule changes made·in response 
to-unanticipated heavy passenger loads resulting from the reduced fare program 
were implemented in this manner resulting in operator staffing difficulties. 

Other schedule changes are generally defined in a work program covering a perjod 
of from two to six months. Estimates of changes in the number of work 
assignments resulting from the program may be developed~ but are ~~ically not 
reported in advance unless requested by the Transportation Department for 
operator planning (see Figure 2-2). A summary of work assignments by operating 
division is provided prior to the implementation of changes after work runs have 
been finalized (see Figure 2-3).· At this time, which is two to three weeks 
before the effective date of the schedule change, only limited personnel actions 
which may be necessary for effective operator planning and allocation are 
possible. 

2.1.3.5 Quarterly Budget and Performance Review 

This has recently been implemented by the District's Office of Management and 
Budget to review actual versus budgeted expenditures, and to assess the 
achievement of performance objectives as indicated by selected measures. Based 
on this review process, cost and performance objectives may be adjusted for the 
remainder of the budget year which might impact anticipated operator 
requirements. 

2.1.4 Analysis of Existing Procedures 

Based on analysis of the existing operator planning procedures, there are 
several issues of concern. From the study team's understanding of existing 
operator planning systems, it appears that there is no regularized operator 
planning system in place, and no mechanism in use to allow the Transportation 
Department to anticipate future staffing needs. The specific shortcomings of 
the existing situation are the following. 
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ATD:17-11 
AEV5'112 

TD: 

PROM: 

SUBJECT: 

Ed Nash 

Manpower 

FIGURE 2-3 

EXAMPLE SUMMARY OF WORK 
ASSIGNMENTS FOR SCHEDULE CHANGE 

DEPARTMENTAL 

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

Do NOT INCLUDE MORE 't>IAN ONE 
SUBJECT IN 't>IIS ~UNICA TION 

ATE: 
December 20, 1984 

This is the systemwide scheduled requirements of regular runs and 
non-biddable trippers for the December 30 Shakeup. The majority 
of the extra service and schedule adjustments which has been 
operating on pink letters for sometime will be made permanent on 
this date. 

System Manpower for December 30, 1984 

Div. No. . 1 2 3 5 6 7 8 
System 

9 10 12 15 16 18 Totals 

Regular Runs 213 271 229-· 347 79 301 172 299 198 167 251 74 215 2816 

Schedule 35 69 42 66 JO 45 70 87 60 35 43 32 48 662 
Non-Biddable 42 68 40 69 30 53 66 88 58 37 44 36 56 687 
Trippers AM/PM 
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o The lack of an operator staffing plan updated on a monthly basis that 
defines staffing requirements far enough ahead to allow hiring and 
training to take place, that is based on the best available 
information, and that provides a reference for all staffing actions. 

o The lack of a detailed operating plan that incorporates the best 
available information regarding route and schedule changes to be 
implemented in the near term future (up to 6-9 months) in 
particular, there is a void with respect to information regarding 
planned operations from approximately three to four months in the 
future which is a critical time period for initiating hiring actions. 

o The implementation of as-needed schedule changes from the Scheduling 
Department that may impact operator requirements significantly. 

o Policy decisions regarding service level changes and near term 
operating plans that must be implemented on short notice. 

The first two deficiencies can be corrected as part of an improved approach to 
operator planning. Details regarding specific responsibilities and 
methodologies need to be resolved, so that relevant information from all sources 
can be made available in a timely manner for operator planning purposes. 
Specific questions that need to be addressed to resolve these issues are as 
follows, 

o Through what entity can service changes be coordinated and likely 
manpower implications relayed to the Transportation Department? 

o What Department should have the responsibility for estimating the 
effects on manpower levels of service changes using information from 
the various sources? 

o What mechanisms need to be .put in place to allow the estimates of 
manpower changes to be utilized appropriately and effectively for 
hiring and instruction activities? 

Unanticipated changes made on short notice are problematic for operator 
planning. Unanticipated schedule changes initiated by the Scheduling Department 
are the result of providing maximum flexibility for the adjustment of schedules 
to meet changing service requirements, and are probably not of particular 
concern except under circumstances such as existed as a result of the reduced 
fare program. With regard to the impact of policy decisions that result in 
unanticipated service level changes, it is expected that this will· continue in 
the future as the District Board of Directors and senior management group seek 
to be responsive to public interests and to the decision making environment for 
public transportation in the Los Angeles area. However, there needs to be 
increased sensitivity to the added costs that may result from making service 
changes on short notice, 

2.2 MAINTAINING OPERATOR LEVELS FOR ESTABLISHED SCHEDULES 

The second function of the operator planning function is concerned with 
maintaining the most effective allocation of operators to operating divisions on 
a week-to-week basis. The maintenance function incorporates the following 
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elements: 

o monitoring weekly manpower conditions at each operating division; 

0 assigning available operators to daily work assignments in an 
efficient manner; and 

0 initiating personnel actions in response to surplus 
conditions. 

At the District, each of these elements is carried out completely 
Transportation Department except that the Personnel Department is 
for recruitment and hiring activities as well as for the processing 
personnel actions. Additionally, the Scheduling Department may be 
making schedule and work run adjustments in response to specific 
problems. 

2.2.1 Bi-Weekly Bidding 

or shortage 

within the 
responsible 
of various 
involved in 
operational 

The bi-weekly bidding process introduced at the District in early 1983 is the 
means of permitting operators to fill open work assignments according to 
seniority bidding. By allowing operators to bid on open work assignments 
throughout the system, it was intended to provide operators with the ability of 
transferring from one division to another instead of by bidding at the annual 
system shakeup. The process has created unique requirements for monitoring and 
maintaining the desired allocatior of operators throughout the system. 

The bi-weekly bidding ··process results in a recurring cycle of 50-70 operators 
successful bidding on open runs at other divisions each two weeks, followed by 
the transfer of 20-30 operators on a hardship or seniority basis in the next 
week to equalize division manpower levels. More specifically, the process may 
be summarized as the following steps. 

1. On Sunday at the start of the first week, open work assignments at all 
divisions are posted for bidding. This includes open assignments created 
by attrition, operator absences over thirty days, runs not bid at shakeup, 
operators giving up regular runs for extra board work, and operators 
successfully bidding for new work assignments. 

2. Bids ~re accepted from operators at all divisions through Wednesday, and 
then processed to identify and post the successful bidder for each run. 
Each successful bidder will commence the new work assignment on Sunday at 
the start of the second week. 

3. From the bidding of open assignments, operator shortage and surplus 
conditions usually result at operating divisions. In the beginning of the 
second week, the number of operators which must be transferred to restore 
the balance of operator allocations will be determined. The transferring 
of operators to achieve a balanced operator allocation is referred to as 
"equalization." 

4. Operators to be transferred for equalization will be obtained by voluntary 
requests from operators at divisions with surplus manpower, outstanding 
requests for hardship transfers, or selection from the bottom of the 
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seniority list at divisions with surplus manpower. 
will begin new work assignments on Sunday which 
cycle and marks the beginning the next one. 

Transferred operators 
completes one two-week 

The bi~weekly bidding process has characteristics which are considered 
undesirable by both the management and labor groups at the District. For 
management, the process results in operator staffing levels being out of balance 
for at least one-half of the time since open assignments designated for 
systemwide bidding do not necessarily correspond with staffing vacancies or 
shortage conditions. Secondly, the process creates 'open assignments due to 
operators being successful in bidding on new assignments at other divisions. In 
this way, the process itself contributes to disruption of regular work 
assignments throughout the system. Thirdly, operator transfers must be carried 
out over three to four days which means that relevant operator records must be 
transferred in this same time period. Often, it is difficult to transfer 
records in this short time frame resulting in some confusion and unnecessary 
anxiety for division managers. 

Of concern for both management and operators is the forced transfers required to 
equalize the allocation of operators at operating divisions. Low seniority 
operators being forced to transfer must be paid to qualify on all lines at the 
division to which the transfer is made. Thus, operators forced to transfer may 
not be available to work for up to two to three weeks after transferring. 
Furthermore, it is likely that operators transferred in this manner may seek a 
hardship transfer back to the original division or, in some instances, may have 
sufficient systemwide seniority to successfully bid back to that division. In 
this case, considerable effort has been wasted in making the required operator 
transfers. 

The bi-weekly bidding process has disruptive and costly characteristics. For 
operator planning, the process introduces additional requirements for 
maintaining and monitoring operator allocations. In the longer run, the 
District should seek changes that would confine bi-weekly bidding to the filling 
of vacancies at operating divisions. RTD management has relaxed its right to 
establish optimal manpower levels at its operating divisions under the existing 
procedures. If bidding were only permitted on vacancies, the need for· bi-weekly 
equalization would be eliminated and full control of operator staffing levels 
would be restored. Also in the future, TRANSMIS capabilities could be applied 
to _relieve some of the troublesome aspects of bi-weekly bidding, and could also 
be implemented to assist with the reinstatement of systemwide (or partial 
systemwide) shakeups. 

2.2.2 Monitoring of Manpower Conditions 

The Transportation Department presently collects daily information concerning 
operator utilization and attendance at each operating division. This 
information is summarized into weekly reports that are the basis for operator 
planning and the initiation of any required personnel actions by the 
Transportation Department. Presently, the monitoring of operator utilization 
and staffing levels systemwide and at individual operating divisions is provided 
through several reports. 

1. Weekly Projection of Manpower. This report is prepared at 
division to determine the projected number of open 
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available operators for the next week. by no later than Thursday of each 
week, all known absences for the next week are compiled by dispatching 
staff at each operating division. Then, using the projected number of 
daily open assignments and number of extra board operators available, the 
daily manpower condition can be projected for each day of the next week. 
As shown in the example report (see Figure 2-4), the manpower condition for 
each day is subsequently posted for comparative purposes. 

The projections are useful in preparing for the next week's requirements 
but are not directly used to establish manpower allocations. If shortage 
conditions are anticipated, selected actions may be taken such as to 
discourage discretionary time off and to sell open biddable trippers to 
regular run operators for the week. If the shortage condition is projected 
for only one or two days, it may be possible to change the days off for 
extra board operators. An extra board shakeup of days off must be 
initiated by Wednesday at noon to be effective for the next week and cannot 
be held more frequently than every other week, but under certain 
circumstances may represent an effective means for managing operator 
availability. If a surplus of operators is projected, discretionary leave 
may be encouraged and operators may be assigned for special instruction or 
other available non-driving work. 

2. Division Statement of Operating Personnel (32-76). This report is prepared 
at each operating division to summarize daily information concerning 
operator utilization and attendances. An example of the report is shown in 
Figure 2-5. Parts A through E summarize the division work assignments, 
miscellaneous operating data, personnel changes, number of operators not 
available, and number· of students. Parts F and Gare filled by 11 a.m. on 
the preceeding day, and provide estimates of the number of extra board 
assignments and available operators. 

3. Statement of Operating Personnel Report (3-5). This report is prepared 
weekly by Transportation General from daily 32-76 reports and other 
operating data. An example of the report is shown in Figure 2-6. It is 
widely used within the Transportation Department to monitor the performance 
of operating divisions and to review operator staffing and attendanc~ 
levels on a weekly basis. It is also distributed to other departments to 
provide a weekly overview of the Transportation Department's activities. 

This report is used as a diagnostic tool for the Transportation 
Department's superintendents concerned with operating division performance 
and as a management reporting mechanism. As·a result of attempting to 
serve diverse purposes, the report is less than fully effective and often 
confusing for its users. From the study team's interviews concerning the 
use of the report, examples of problems encountered with the report 
included the following. 

o Parts A and D of the report contain data as five day averages 
while parts B, C, and E are totals for seven days. 

o The number of regular runs reported includes relief runs, and 
does not correspond to the number of daily work runs dispatched. 
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FIGURE 2-5 

EXAMPLE DIVISION STATEMENT OF 
OPERATING PERSONNEL REPORT 
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o The. number of VCB/OCB operators and shineouts are only "rough" 
indicators of the performance of operating divisions. 

The preparation of this report was recently computerized using spreadsheet 
software on a Transportation Department IBM PC microcomputer. Presently, 
the report's layout is being expanded to provide for more than one week's 
data and additional data elements for improved diagnostic analysis. In the 
next several months, it is also planned that this report may be generated 
by enhanced TRANSMIS-II timekeeping systems. 

4. Current Operator Status Report. This microcomputer-based report is 
generated weekly by Transportation General to identify division operator 
surpluses and shortages as the basis for making hardship and equalization 
transfers following each bi-weekly bid for open assignments. An example of 
the report is shown in Figure 2-7. 

In September, automated operator timekeeping capabilities were introduced at 
each operating division as part of the TRANSMIS-II program. In the future, 
these capabilities and planned enhancements will provide for the automated 
capture of extensive information regarding operator utilization and attendance. 
Presently, additional reporting capabilities are being implemented and several 
reports being generated may significantly assist operator planning functions in 
the future. Examples of current reports generated on IBM Series 1 minicomputers 
located at each division and District IBM mainframe systems include the 
fo 11 owing. 

1. Daily Operations report (183-A and 183-B). 
at each division, and may alsd be produced 
(see Figure 2-8). 

T~is report is generated 
for all operating divisions 

2. On-Demand Employee Utilization Report (194-1). This report provides a 
bi-weekly breakdown of work and pay hours for each operating division. 
An example report is shown in Figure 2-9. 

3. Employee Detailed Activity Report (177-2). This report provides a 
detailed work and pay hours breakdown for each operator for selected 
days. 

4. Daily Non-Work Operator Time Report (147). This report lists 
operators not working each day with the reason for not being available 
shown. 

TRANSMIS-II timekeeping and dispatching systems being designed and implemented 
in the next several months will provide extensive operator utilization and 
attendance data which can be effectively employed for improved operator 
planning. For example, this data can be summarized to analyze-daily variations 
in absence that may be applied for establishing days off for extra operators; 
monthly variations in absence for determining vacation schedules; and trends in 
absence for sickness and other reasons at individual operating divisions that 
may call for management attention. Additionally, planned systems. should provide 
equally for diagnostic analysis and management reporting purposes to replace 
limited capabilities currently in place. 
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FIGURE 2-8 

EXAMPLE TRANSMISS-II OPERATOR 
TIMEKEEPING SYSTEM DAILY 

OPERATIONS REPORT 
lOTl83-B**•••••••••••••••••••••••••••••••• SOUTHERN CALIFORNIA RAPID lRANSIT DISTRICT ••••••••••••••••••••••••••••• PAGE 2 * DEPARTMENT: ]2 - lRANSPORTATION • TRANSIT OPERATING & TRENDS SYSTEM. • DATE PR[PAREO: 01/24/85 • • • • TIME PRCPAREO: 11 :06:42 • • • DAILY OPERATIONS REPORT • BOARO OAIE: 01/23/85 • • • • DAY: WEON[SOAY • 

···············································································~···················································· 
DIVISION 07 DIVISION 08 DIVISION 09 DIVISION 10 DIVISION 12 DIVISION 15 
OPRS HOURS OPRS HOURS OPRS HOURS . OPRS HOURS OPRS HOURS OPRS IIOURS 

OPERATORS OUT or SERVICE: 
1. OPR ON EXTENOEO LEAVE 

LONG l[RH EXCUSED 0 0 0 0 0 0 0 0 0 0 0 0 
LONG TERM INDUSTRIAL 0 0 0 0 0 0 0 0 0 0 0 0 
LONG TERM SICk 0 0 6 48 6 48 8 64 2 16 6 48 

TOTAL: 0 0 6 48 6 48 8 64 2 16 6 48 
2. 0PR TEMPORARILY ABSCNT 

SIC)( 26 203 19 147 21 192 13 99 18 144 14 112 
VACATION 18 162 7 63 15 135 6 54 13 125 8 72 
MI LI 1 ARY LEAVE 1 8 1 8 0 0 0 0 0 0 0 0 
MISSOUT 0 0 0 0 0 0 0 0 0 0 0 0 
OK MANAGER 3 24 1 8 1 3 2 11 1 8 3 24 
LEAVE 0 0 0 0 1 3 2 16 0 0 1 8 
REQUEST orr· 1 • 2 16 0 0 0 0 0 0 3 24 
BIRTHOAY/FLOATING/ANNIV H0L 4 32 3 24 2 16 2 16 0 0 2 16 
BEREAVEMENT 0 0 0 0 0 0 0 0 0 0 0 0 
I NOUS TRIAL INJURY 0 8 3 24 3 19 5 41 2 16 1 8 

w rAMILY EMERGENCY 0 0 0 0 0 0 0 0 2 16 1 8 
COURT TIME 0 0 0 0 0 0 2 17 2 13 0 0 

°' JURY OUl Y 0 0 0 0 0 0 0 0 0 0 0 0 
UNION BUSINESS 0 0 1 8 0 0 0 0 0 0 1 8 
WOR)( OUT or CLASS 7 0 4 0 10 0 1 0 7 0 6 0 
AOMIN / MISCCLLANEOUS 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL: 60 445 41 298 53 368 33 254 45 322 40 280 
3. OPERATORS IN TRAINING 

S TUOENT 0 0 0 0 0 0 0 0 0 0 0 0 
RETRAINING 4 32 1 8 1 8 1 8 3 24 3 24 

TOTAL: 4 32 1 • 1 8 1 8 3 24 3 24 

OPERATIONAL SUMMARY: 
1. ACTIVE EMPLOYEES 

RCGULAR 104 62.01 188 51.61 119 55. ll 216 56. 71 173 56.61 261 62.91 
EXTRA 128 26.11 123 35.0I 185 32.11 117 30.71 86 29.31 104 24.91 
PARTTIME 58 11.H 40 11.41 73 12. 71 48 12.61 35 11.91 51 12.?I 
STUDENT 0 0.01 0 0.01 0 0.01 0 0.01 0 0.01 0 o.ul 

TOTAL 490 100.01 351 100.01 577 100.01 381 100.01 294 100.01 418 100.01 
2. LESS OPR ON DAY OH/IIOL 98 20.01 53 15.11 95 16. 51 73 19.21 51 17.31 75 17.91 
3. LESS oPERAlORS IN TRAINING 0 0.01 0 0.01 0 0.01 0 0.01 0 0.01 0 0.01 
4. TOTAL OPRS SCHEDULED TO WORk 392 80.0I 298 84.91 482 83.51 308 80.H 243 82. 71 343 82.11 
5. T01AL OPRS NOT AVAILABLE 64 13.11 48 13.71 60 10.41 42 11.01 50 17.01 49 ". 11 •• ISCHO TO WORK NOT AVAIL (5/41 16.31 16.11 12.41 13.61 20.51 1~.2 

7. OPERATORS WORKING ON: 
DAY orr - VCB 0 0.01 0 0.01 0 0.01 2 0.51 5 1. 71 0 0.01 
DAY orr - OCB 0 0.01 0 0;01 0 0.01 0 o.ol 0 0.01 0 o.ul 
110LIOAY 0 0.01 1 0.31 2 -0.31 0 0.01 1 0.31 0 o.ol 
VACATION 0 0.01 0 0.01 7 1.21 0 0.01 1 0.31 0 0.01 
HI SSOUT 0 0.01 0 0.01 0 0.01 0 0.01 0 0.01 0 0.01 
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FIGURE 2-9 

EXAMPLE TRAN SM IS-II OPERATOR 
TIME KEEP !MG SYSTEM EMPLOYEE 
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FIUGURE 2-9 (CONTINUED) 

EXAMPLE TRANSMIS~II OPERATOR 
TIMEKEEPING SYSTEM EMPLOYEE 

UTILIZATION REPORT 

SWTHERN CALIFORNIA RAPIO TRANSIT DISTRICT 
TRANSIT OPERATING t TRENOS SYSTEM 

••••••••••••••••••••••••••••• 
• OATE PREPAREOa 
• TINE. PREPAP.EO: 

PAGE 6 
Ol /24/SS • 
111.\) • 

• • ON-OENANO EMPLOYEE UTILIZATION REPORT • • 
~:-• . :;;,, .... -~----·· . ~. "•" .,.·:.~ .,. ·i:" ':,, •• •· '.: . . -~ ·,... -~ .. -, -:;_•-- .• -~ ., • :... ~~ 

1 ' -~· ;:~•. ~,• ~.,~' ·~· ~~~:;•~·;~. ;·· ••••••••••••••••••••• ·••.~~~~ ·~····· ·:~r·· ·-,~~1.;~~r~:.~..;~,;;~r;~,1:r\~;·t~~•.~t· '~~,:~~"·,~··~.~ ·~ • ···.r~ ~· ,. 
oiVTSTON"""lS tfiVl-nON 6 DiiJi$io lo bi ,1s1th 96 OEP • 

) 1 HC!URS PCT HOUflS PCT HOURS PCT HOI.PS PCT HOURS PCT 

) :: ... • ~""-~~-G::;•~~',;:¾~';=,-;~~~:-:~·: ~::"~~ ~e.e __ " ... •-'E"-A"'U"--'~..c.''-----'-----~--~_jil,._ __ _...e..111>:.-'""~'--"'-".,'-~-'.'.!"f'-~-~-.~~:·~!.: -'~'~?.,f~L;:··"\~ .. _.11'-=~ ..... .:.:. :"',"'f'--'""-CC.:."--":.i.."'-'L~i.c-=·-3~':..•!~_!1~: z~•_:__J 
II NlSCELLEANCiJs"REPORT 

)n OVERNIGHT OUOHEAO 
11 PHYSICAL EXAM 

) 

) 

) 

):: --~~'. , till ~ l::!~i~,'~~~g~·:~~~:~:,_'l~-i·~:.:~~-~-,_•·_·:_i~\~-·'~·~,·~·~· _:_:.~;~~•._:.i~•~··-''-~"-'.---'-'-C...-~.:.:l"'----""=""e..."""'""i.ou.'-lfl""'-""'-"-=""""-·~·:lllt~·•£•~•·~•~.;:,:.·•~;,.~··i.•L' . ...-c·~'·:;·~'.;~'}_·\~_£~{~(_'.'~::l,-.~~:'..~J~)~_r~~:~,'~~>~~:;~-1·~;~_.~--!,~'-~--~-';.,· 11 ) 

" • JtAFF 1c aEGUCil'o11 11 
yt 31• C.T. - TRAFFIC 11.EGULATCR ) 

• 32. HOL TRAFFIC REGULATOFI u 
•·'l'.!ffll~~llllllll:'llllT'Vlllllll!-.nuvA'A-Y•-=c, .. ;;$;.,,_,~,•.,•.~•~-~~~~-~r,,5~2.ro,ncc . ..-~.-~r.,..,..-,m,=~==__,,.....,.,.....-acr-~,=· ,,,.~.~~~==-~~=~=~==~~ •p " ~unn, ~• ,,, .. r -~~ ---~- -i~ 

""" ... '"'""-i'"'-'rr"'1'ii'il·F;..n. ~N,ril"' IIIORKEO 11816 2.\.1 -~"--~·-~a~•~·~·~~~· z~•:;.:•~·-"'-~-·-•""·~'~•~e~.t:~;:_....;'.t~~--·~'-'--~~"-'--'~~~~ 
1:1 t.ll. INJU~Y--·-~---~---~-~-2e--i:, 128 1.2 12 

" 
" 
)-

" )D .\. JURY OUTY 
M 5. MILITARY LEAVE Sb .7 lo\ .I 3S2 ., ) ,. 
•r1·"'"'!'1'1";:'11lUIFD!l'.llllin~,;,;;,..,,,,;;f,,~.c.,.~ .... ~.~.-.,.~_.c;,'.";'= .. ~.,~,""C? .... ~. -:-.,;--r .• 7;•::•,.=.,..,..:,..,.."c,,-':'--"'!11""-.,:i,:,'l"~ ,- .. _. t 

J~ _'"- :~.-. 
77 

ACJ\\,:; ~··il.·2•~· ~l·~A'-""-''-"L:.~·~· '-"·•_· --''--'-.,,:;_"-'-''-'"-'-_:;!'l_.::.lli/.llliloll,;ii..,.;:_1'""i:£.:.!...ii:.illltl"'lt.lllaiil;£.ilr,;iolii,\ii,ii,;~..t,..:;.tJt;a,i;;,;.i,ll.t.. ... •
1
~!~·l~•~•-"'-·.~-;~-~·~l~•~•~,~--~~;i,l)i__ :, ) ~ 

• ~ ~i 
J" 10. NISS-OUT 119 1.5 J•1 8 ., zoe z.• 2,328 , .. 

2.409 100.0 18,002 Hl 19. I 28.6 • 19.1 
•,...,.,..,,.;','.'-a. rn"ni R le::,~,~E~,:~.-~~.~~.:~"~ .. c~. U"-'-'-,;.~~-~,, .. ~~-=~=-~~-=-. ..-~ :-:g~;;;-~--=;,...;-,...;.,..'-.-~~-....,,.c.=~..;;..-~-~----:...:.;.,;..;c.::_ __ ,_;~-.; • 

)11 ·-:-;~ U •• OK NAN AGER ·::~" 127 1.6 
11

) 

:'--'-'·=~·~•~•~•,__· V=A=C0A~T~l~D~N,__·~· ~·-•~· ---'--'---'----'----'-----':.!.' ~8~7=Z--'~z~•~•~•=-~-"''---"-'-==-===-~~~..:cc:::::.:._.=.:c:.:;___cc._~~~--------=-::.c:.:::::_~c-_.::.:._..:, " 

f:-.,916,. ZJ.5 • }J:~:-IZ,ZOO 26.t ~{t'~~:i~~~ :";- ,-.~. ' .. "1":r •-"."iZ6,6~. 
1'11 .2 ': ·'"''~- 338 ••• :-:· ' 2,SS7 ·2.7 

1,269 32.5 '1,,57 JB.S 20,853 22.1 

" 
J" J 
• • 

J·.·l,...,... :.··.~.·.·.·.-"".:.·.·".".J...,_· .. ·" .... ·.·;"...,...,.j_'.'/: ...... \•.·.'.~",,..,,...,,·' ~-,---,---,.........,,---____,~....,_..,.__,...,,,:t......,..?;f~, ,_,,,,~:;;:,~n~~,-'·::.··'~.-t,,;t...,,..,,•t•=·I"•,.'.:'~., ,. ~.~.·:·.•~ •... ~.· ..... •~•, -.~~ ..... .,!,\~. ~,.:]· •• J 
. :±, J ~ A • .; L . _.,.;> .;,_ ;.( · ·. ~" , . ~ . 

• 

J' 
• .--~---------~---- -----------------------------

-----------------------------

j! 

" 
" ,.J 

.) 



. . 

2.2.3 Operator Hiring Program 

Discussions with the Personnel Department indicated that operator requisitions 
have typically been received from the Transportation Department on an irregular 
basis with short notice over the past 2-3 years. From that Department's 
viewpoint, a more regular weekly or monthly program with maximum advance notice 
would be more cost effective. From July 1982 through June 1984, operator 
requirements increased by approximately 432 full-time equivalent operators as a 
result of increased service implemented following the introduction of the 
reduced fare program. At an average rate of approximately six operators per 
week lost due to attrition for various reasons, it is noted that 624 operators 
were added by the District over the same two·year period. Given that 60 percent 
of new operator requirements in fiscal years 1983 and 1984 were due to 
attrition, it appears that the establishment of a regular hiring program should 
be possible that addresses hiring and conversion requirements due to attrition 
(i.e., the principal element of maintenance of the operating manpower level). 

2.3 • SETTING OPERATOR STAFFING LEVELS 

Operator planning at the District is based on the application of a "rule of 
thumb" formula relating the number of operator assignments to full-time 
equivalent (FTE) operator requirements. Specifically, the formula used for 
manpower planning is that the number of operators required is equal to the 
number of run assignments times an operator-to-assignment ratio. The method is 
applied for establishing systemwide requirements, and also for operator 
requirements at each operating division. An operator-to-assignment ratio of 
1.30 has been established for FY 1985 operations. For the first six months of 
the year, operator staffing levels have been maintained at a higher level in 
order to retain a number of operators recruited and trained for Olympics special 
services. 

The operator-to~assignment ratio has been the subject of considerable and often 
heat~d debate at the District in recent years. In developing the FY 1985 
budg~t, there was much discussion regarding the "optimal" value of the operator­
to-assignment ratio. The discussions centered on tradeoffs of the following. 

o unscheduled overtime costs; 
o missed or late pullouts; and 
o operator staffing levels. 

More specifically, there was concern that reduced operator staffing levels would 
result in increased unscheduled overtime and reduced service reliability. 
Furthermore, the availability of increased overtime for operators may contribute 
to increased absenteeism, thereby compounding any increased unscheduled overtime 
costs. While the nature of these tradeoffs is well understood, agreement on 
quantifying each of the underlying relationships has been difficult. 

Additionally, it appears that the Transportation Department has historically 
considered that minimizing the number of missed or late pullouts and minimizing 
the amount of unscheduled overtime (more specifically, the number of OCB/YCB 
operators used) are "top priority• objectives. Prior to the current year, the 
ratio was established as 1.32 which was judged to be optimal for meeting 
District objectives. It remains to be determined how budget and performance 
measures will be affected by applying the 1.30 ratio for this year, and in the 
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longer run, at what level the District's objectives may be.best satisfied. 

2.3.1 ApRlication of the Operator-to-Assignment Ratio 

The application of the operator-to-assignment ratio, for either assessing the 
"manpower condition" or establishing operator requirements at an operating 
division involves several calculations. Data for the calculations is taken from 
daily and weekly operating personnel reports, _or from projections of the number. 
of work assignments supplied by the Scheduling Department. The calculations may 
be .summarized as follows. 

1. The number of assignments is calculated as the total of the following. 
0 Regular five-day work runs. 
0 Highest of the a .m. or p .m. number of scheduled non-biddable trippers. 
0 Highest of the a.m. or p.m. number of open biddable trippers. 
0 Highest of the a .m. or p .m. number of extra assignments.· 

The number of trippers and extra assignments is calculated as a weekday or 
five-day average. The number of regular runs reflects work assignments for 
operating all weekly services including weekdays, Saturdays, and Sundays. 

2. Operator requirements are calculated as the number of assignments 
multiplied by the operator-to-assignment ratio. 

3. The actual number of operators (which may be compared with the· calculated· 
operator requirements to assess a surplus or shortage condition) is 
calculated as the number of full-time operators plus 0.5 times the number 
of part-time operators. This number of full-time equivalent (FTE) 
operators includes all operators holding runs or assigned to the extra 
board, whether or not these operators are available for work. It also 
includes operators on extended sick leave who have laid off runs which have 
subsequently been bid and are fi 11 ed by other operators. Operators on 
indefinite leave are not included. 

The use of the operator-to-assignment ratio for establishing operator 
requirements and allocating operators to divisions appears to be a straight 
forward approach. However, the approach as applied by the District's 
Transportation Department involves some modifications and assumptions that 
deserve further attention and investigation. 

1. The number of part-time operators is converted to full-time equivalent 
(FTE) operators using a 0.5 factor. This assumption is reasonable and 
reflects RTD work constraints as applied to part-time pperators. 

2. Non-biddable tripper, extra, and open biddable tripper assignments are 
converted to an equivalent number of regular runs by adding the highest of 
the a.m. or p.m. count for each type of work. In other words, it is 
assumed that all trippers and extras are balanced with two pieces of work, 
and that no more than one a.m. and one p.m. assignment can be worked by an 
OP.e~a~or. For example, consider the following breakdown of trippers for a 
div1s1on. 
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a.m. ~ 

Non-biddable trippers 35 41 
Open biddable trippers 10 1 
Extra service 

TOTAL 45" 42" 

For determining operator requirements, the District's formula would be 
based on (1.30 times (41 + 10)) equals 66 operators. However, operator 
requirements may be more correctly estimated as (1.30 times 42) equals 55 
operators or eleven fewer operators than calculated above. The difference 
is based on the assumption that open biddable and non-biddable trippers may 
be combined into daily work assignments where necessary. 

From an analysis of tripper assignments data for a selected number of 
weeks, it is estimated the District's approach to conver~ing tripper 
assignments to an equivalent number of regular runs results 1n operator 
requirements being overstated by approximately 0.3 percent or 14 operators 
systemwide. For individual operating divisions, the difference was found 
to be as high as two percent of. operator requirements which is a 
significant factor affecting operator staffing. 

3. The calculation of tripper and extra work assignments is determined as an 
average for weekday schedules .operated. This serves to understate operator 
requirements to the extent that there are non-biddable trippers, open 
biddable trippers, and extra service scheduled on Saturdays and Sundays 
that need to be operated. A review of daily work assignments data for a 
selected number of days. in October, 1984 indicated that systemwide operator 
requirements would be increased by nearly 80 operators (approximately 1.7 
percent) of total operator requirements if weekend tripper and extra work 
assignments were considered. At individual operating divisions, increased 
operator requirements ranged to as high as 2.9 percent for the time period 
analyzed. This means that divisions balanced at a 1.30 operator-to­
assignment ratio are actually at ratios ranging from 1.27 to perhaps 1.29 
depending on the number of weekend tripper and extra assignments at each 
division. 

Additionally, the calculation of tripper and extra runs as a weekday 
average does not account fo~ single day extra service in a realistic 
manner. However, data analysis indicated that single day variations in 
extra assignments do not significantly affect manpower requirements. 

4. The methodology for estimating operator requirements for trippers is based 
on two important assumptions concerning the operation of trippers at the 
District. First, it is assumed that part-time operators are assigned to 
balanced a.m. and p.m. trippers, and not assigned so that trippers left for 
extra board operators are balanced to the maximum possible extent. This 
assumption is consistent with District operating practices regarding the 
use of part-time operators but is not necessarily the most effective use of 
available part-time operators. Second, it is assumed that open biddable 
trippers will be worked as part of a tripper/report or paired tripper 
combination rather than marked up or assigned with a regular run 
assignment. While the latter approach is often taken when there is a 
manpower shortage condition, operator requirements are based on the 
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assumption that additional manpower is necessary for operating open 
biddable trippers. 

S. Operator vacations are bid annually in June. The District has sought to 
allocate the number of operators taking vacation each week to account for 
increased operator requirements for known extra assignments. Thus, more 
operators will be available at times when additional work assignments are 
scheduled. 

This approach can be effectively utilized to manage the availability of 
operators. Similar strategies relate to adjusting the days off assignments 
for extra board operators and to recognizing seasonal variations in 
operator absences for establishing operator levels. At the District, the 
effectiveness of vacation scheduling has been limited by the lack of an 
operating plan as the basis for identifying projected extra work 
requirements. Furthermore, it should be noted that a division where 
manpower availability has been increased in this manner will be reported as 
having a below-average operator-to-assignment ratio as illustrated in the 
following example. 

Number of assignments 
Additional extra service 
Number of FTE operators 
Operator/assignment ratio 

First Week 

100 

130 
1.30 

Second Week 

100 
5 

130 
1.24 

It is possible that this low ratio might serve to initiate operator 
transfers to equalize division operator-to-assignment ratios if it were not 
recognized that operator requirements had already been planned for by 
vacation scheduling adjustments. In any case, this example illustrates an 
instances where the low ratio value is misleading and does not indicate 
manpower shortage conditions. 

6. Operators on extended sick leave who have laid off runs. which have 
subsequently been put up for bid and filled are included as available 
manpower. These operators may be referred to as being on "bump" status. 
For daily and weekly reporting, they are not counted as being absent 
because they are not holding runs and open assignments have not been 
created which must be filled. Accurate information is not available 
regarding the number of operators in this category, but it is estimated 
that approximately 2.5 percent of the total number of operators may be on 
extended leave at any time. For individual divisions, it is expected that 
variations exist in the number of operators on extended leave, but the 
nature of these variations cannot be determined with certainty from 
available daily and weekly manpower reports. 

2.3.2 Assignment of Trippers to Part-Time Operators 

The District is able to assign part-time ogerators to one Piece trippers w~ere 
work hours are between 2.5 and five hours. •To generate maximum cost savings 
with the allowable level of part-time operators, the District analyzes non­
biddable tripper combinations to generate a rank ordered list of tripper 
combinations for part-time operators. The pay hours of each tripper combination 
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is compared based on its being worked by a full-time operator with guarantee and 
spread premium pay provisions and being worked by part-time operators. The 
prioritized listing is provided to assist the Transportation Department in 
determining which non-biddable trippers are assigned for part-time operators. 

Based on the cost analysis, part-time operators are assigned to a balanced (or 
nearly so) number • of a.m. and p.m. trippers at each operating division. 
Consider the following example for a District operating division. 

Non-biddable trippers 
Part-time assigned 
Open biddable trippers 
Extra service 
Extra board balance 

a.m. 

46 
28 
2 
5 

25 

~ 

55 
28 

1 
5 

33 

Fr.om this examp 1 e, note that part-time tripper assignments have been exactly 
balanced, but that the extra board is not balanced between a.m. and p.m. peak 
periods. This means that eight full-time operators will work p.m. trippers only 
resulting in guarantee time being paid for the remainder of the working day for 
each of these operators. If the number of non-biddable and open biddable 
trippers were evenly balanced, all full-time operators would be assigned a 
tripper combination and the assignment of work for part-time operators would be 
of no concern. 

An alternative approach for this example operating division would be as follows. 

Non-biddable trippers 
Part-time assigned 
Open biddable trippers 
Extra service 
Extra board balance 

a.m. ~ 

46 
24 
2 
5 

29 

55 
32 

1 
5 

29 

Using this approach, four fewer operators are required. Furthermore, the number 
of pay hours will be significantly lower. Using data for tripper assignments in 
October 1984, it was estimated that operator requirements might be reduced by a 
maximum of 46 operators with potential annual savings in direct pay costs of up 
to $0.5 million by improving the utilization of part-time operators. The 
potential for cost savings using this approach is dependent on the degree to 
which non-biddable trippers, open biddable trippers, and extra service 
assignments are not balanced between the a.m. and p.m. peak periods thorughout 
a 11 months of the year. The approach a 1 so requires that the number of part-time 
operators is maintained at or close to the maximum allowable level at each 
operating division so that part-time operator assignments can be controlled. 

2.3.3 RelatinLthe Operator-to-Assignment Ratio to Operator Absenteeism 

The· operator-to-assignment ratio is directly related to the absence 
characteristics of operators. It may be calculated based on the average days 
absent or adjusted to a value that is higher or lower depending on specific 
operational considerations. To illustrate the determination of the ratio based 
on average number of days absent per operator, assume that only full-time 
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operators working straight, split, and relief runs are of interest in order to 
simplify calculations. The methodology can later be expanded by converting 
part-time operators to full-time equivalents, and other types of work 
assignments such as tripper combinations to an equivalent number of regular 
runs. 

1. Assume that 100 regular runs are scheduled. This will require 100 
operators if each operator worked five days per week for 52 weeks. 

2. Assume that each of the 100 operators is expected to be not available 
(for scheduled and unscheduled reasons) for an average of sixty days 
per year, meaning that each operator will be working only 200 days per 
year on the average. For manpower planning, staffing for (60 x 100) 
or 6,000 days per year must be determined. 

3. Since each operator is expected to work 200 days annually, the runs 
held by regular run operators can be worked by (6,000/200) or 30 extra 
operators on days when regular run operators are not available. 

4. For this example, the operator-to-assignment ratio is 1.30. By making 
different assumptions about the number of days not available, this 
ratio will vary as depicted in Figure 2-10 with the value of the ratio 
directly related to the average number of days not available per year. 

5. For this example, a "rate of absence" 
percent of average annual workdays) may be 
23.0 percent. 

(typically expressed as a· 
computed as (60/260) or 

For 1983 weekly manpower reports prepared by the Transportation Department, it 
is estimated that the average number of days not available for full-time 
operators is 55.3 days per year. This estimate is based on certain assumptions 
for interpreting weekly report data and converting it to· annual totals. It has 
been assumed that each operator uses four personal holidays per year as days off 
permitted by the UTU labor agreement. Days absent for holidays (other than for 
personal holidays) and for sickness over thirty days are not included because 
open runs do not result in either case. Basing the operator-to-assignment ratio 
on the average number of days not available, the ratio may be calculated as 1.27 
operators per assignment. This calculation may be extended to account for the 
absence characteristics of part-time operators. From the recently completed 
LACTC audit, part-time operators were found to be absent 6.4 days annually on 
the average. An analysis of 3-5 report data for 1983 indicates that this rate 
has increased to approximately ten days annually per operator. Using the higher 
1983 rate for the maximum number of part-time operators, a weighted operator-to­
assignment ratio of 1.25 may be calculated. 

The operator-to-assignment ratio is directly related to the number of days that 
operators are not available. The ratio may be established using the average 
number of days not available or adjusted lower or higher from this average value 
to obtain the most cost effective staffing. For FY 1985, the District has 
established an objective to maintain the systemwide operator-to-assignment ratio 
at 1.30, The targeted level is significantly-higher than a ratio based on the 
average days not available for full-time and part-time operators at the 
District. If the targeted level is adjusted for assumptions that appear to be 
incorporated into the use of the operator-to-assignment ratio by the 
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Transportation Department, the following results are obtained. 

FY 1985 targeted ratio 

Adjustment for operators on 
extended leave 

Adjustment for weekend tripper 
and extra service assignments 

Adjusted target 

1.30 

(0.03) 

(0.02) 

1.25 

This adjusted value corresponds to an operator-to-assignment ratio based on the 
average number of days not available for full-time and part-time operators. 

2.3.4 Operator-to-Assignment Ratios for Operating Divisions 

The District applies the operator-to-assi~nment ratio for operator planning with 
the same ratio used for all operating divisions. The FY 1985 objective of 
maintaining the systemwide operator-to-assignment ratio at 1.30 specified that 
the ratio could vary from 1.27 to 1.33 which could be interpreted to permit 
operating divisions to use different ratios. From time to time, the requirement 
that ratios be balanced for all divisions has been relaxed in consideration of 
circumstances requiring special attention. Data analysis indicates that there 
is significant differences in the average number of days not available per 
operating divisions which should be reflected in the operator-to-assignment 
ratios being applied for manpower planning at each division. 

Based on operator average attendance data, the systemwide operator-to-assignment 
ratio has been calculated as 1.25. For individual divisions, comparable ratios 
based on the average number of days not available range from 1.22 to 1.30 as 
listed i~ Table 2-4. Adjusting this for comparison with District ratios results 
in a range of approximately 1.27 to 1.35. Divisions 5, 7 and 9 have ratios 
significantly higher than the systemwide average. For divisions 1, 2, 6 and 15, 
the ratios based on the average number of days not available per operator are 
significantly lower than the systemwide average ratio.· From this analysis, 
significant differences in operator availability characteristics have been 
identified for operating divisions. Operator staffing levels should be 
established that take these differences into account. 

2.3.5 Previous Studies of the Operator-to-Assignment Ratio 

The determination of the most cost effective operator~to~assignment ratio (or 
other basis for establishing operator staffing allocations) has been a subject 
of considerable interest at the District for several years. In addition to much 
discussion, four studies have been undertaken for the District since 1978 which 
at least partly addressed the question of optimal operator staffing levels. 
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Operating 

1 
2 
3 
5 
6 
7 
8 
9 

12 
15 
16 
18 
23 

Systemwide _ 

TABLE 2-4 

OPERATOR-TO-ASSIGNMENT RATIOS BASED 
ON OPERATING DIVISION CHARACTERISTICS 

Estimated Number of Days Not 
Ava, 1ab1e in 1983 per Operator Op er at or- to-
Full-Time Part-Time Assignment Ratio 

51.3 5.8 1.22 
49.8 5.6 1.22 
54.1 10.4 1.24 
64.0 8.9 1.30 
49.0 11.8 1.22 
59.8 13.9 1.28 
54.6 10. 7 1. 24 
59.9 17 .8 1.28 
54.0 11.3 1. 24 
49.7 10.9 1.22 
56. 5 8.1 1.25 
55.2 5.5 1.25 
57.0 5.3 1.26 

55.3 10.0 1. 25 

Note: (a) The operator-to-assignment ratio has been calculated based on the 
average number of days not available per year for full-time and part-time 
operators. 
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The first study was carried out in 1978-1979 by the District's Management 
Services Section to investigate operator absenteeism characteristics. While it 
did not address the setting of optimal operator levels directly, the study did 
conclude that absenteeism rates increase as the operator-to-assignment ratio 
becomes smaller. This finding is of particular importance if reductions in 
operator staffing are considered as an approach to generating cost savings for 
the District. The study also developed a number of other findings regarding 
abseenteism patterns and reconmendations pertaining to the management of 
operator availability. 

The second study was conducted by the "Transportation Department Manpower 
Forecasting Task Force" in late 1980 or early 1981. This study attempted to 
relate the average cost per operator assignment to the operator-to-assignment 
ratio using monthly systemwide data, and concluded that: 

o the "optimal" operator staffing level is at 1.32 operators per 
assignment; and 

o the "optimal" levels for individual divisions may vary from 1.28 to 
1.35 operators per assignment. 

The study also noted the fluctuations in operator requirements due to extra 
service, and suggested increased attention to operator needs planning and 
monitoring. The SCA study team believes that the systemwide monthly data used 
for this second study effort was not sufficiently comprehensive for conclusions 
to be drawn with certainty -- this assessment was also noted in the third study 
to be described shortly. • 

The third study was conducted by the Transportation Department in April and May, 
1984 using division-level manpower and attendance data for a period of 
approximately 65 weeks (January, 1983 through March, 1984). This study sought 
to measure the marg i na 1 cos ts associated with varying operator-to-assignment 
ratios where marginal costs included: 

o unscheduled guarantee pay hours estimated from the number of 
shineouts; 

o unscheduled overtime pay hours estimated from the number of OCB/VCB 
operators; 

o operator fringe benefit costs; and 

o operator sick pay hours estimated from the number of days absent for 
sick leave. 

In reviewing this study's results, it was determined that the computer program 
used for data analysis had major "bugs" which resulted in virtually all data 
generated being substantially incorrect. The approach was judged to be of 
sufficient interest that the data base was rebuilt and analyzed by the SCA study 
team. These results will be presented later in the report. 

The fourth study is a recently completed UMTA-funded demonstration of a 
methodology for establishing operator requirements based on relationships 
initially formulated by Peat, Marwick, Mitchell & Company (PMM) in the 1970s and 
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refined since then by others. The methodology provides for the estimation of 
"minimum cost" extra board staffing requirements to protect against absences by 
operators with scheduled assignments. Using this approach, the optimal staffing 
level corresponds to that where the sum of the following costs is at a minimum: 

o premium pay for working regular runs on overtime; 

o unscheduled guarantee pay for extra board operators; and 

o fixed fringe benefit costs for full-time operators assigned to the 
extra board. 

Both the Transportation Department's representative and the consultants for this 
demonstration project have been unwilling to share the results of the project 
with the SCA study team. Later in this report, the implications of 
demonstration project approach for.District operator planning are examined. 

2.3.6 Analysis of Weekly Operating and Attendance Data 

The SCA study team analyzed weekly manpower report data to investigate 
relationships that would assist in determining optimal operator staffing levels. 
Specifically, data analysis efforts were directed to: 

o applying the methodology developed.by the Transportation Department· 
for its 1984 study to examine optimal staffing levels; 

o investigate relationships between the number of missed or late 
pullouts and the operator-to-assignment ratio; and 

o investigate relationships between operator absence due to sickness and 
the operator-to-assignment ratio. 

Based on the application of the Transportation Department's methodology, the 
"minimum cost" operator-to-assignment ratio was determined to be between 1. 25 
and 1.27 using full operator fringe benefit costs as estimated by the Finance 
Department. Cost savings in comparison with applying a 1.30 operator-to­
assignment ratio were estimated to be approximately $1.4 million annually. 
Using a lower fringe benefit cost factor developed for the Transportation 
Department study, the minimum cost operator-to-assignment ratio was found to be 
1.27. Annual cost savings were estimated to be approximately $0.6 million in 
using this lower factor. 

The methodology was modified from that used by the Transportation Department in 
its handling of sick leave costs. The weekly manpower report data used for the 
analysis did not indicate any relationship between the number of sick leave days 
per assignment and the operator-to-assignment ratio. Consequently, a 
relationship based on data developed for the 1978-1979 Management Services 

-Section study was adopted for the SCA study team's analysis. The relationship 
that was employed showed operator sick days per assignment increasing as the 
operator-to-assignment ratio decreased according to the formula (0.16 times 
(1.30 minus the operator-to-assignment ratio)). 
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Over the past three years, the District has introduced a management by 
objectives approach wherein the attainment of both performance and budget 
targets is measured on a regular basis. As already noted, objectives adopted 
for FY 1985 relate directly to the determination of operator staffing levels, as 
well as to operator absenteeism and service reliability. It is of particular 
importance to identify relationships between operator staffing levels and both 
operator absenteeism and the number of missed or late pullouts to assist in 
quantifying performance objectives for the Transportation Department so that an 
appropriate balance among competing objectives can be obtained. 

The analysis of weekly manpower report data by the study team has resulted in 
three findings that may be applied in quantifying changes in operator 
absenteeism and the number of late or missed pullouts for varying operator-to­
assignment ratios. These findings are as follows. 

1. The number of days missed due to sickness per assignment does not 
significantly change as the operator-to-assignment ratio changes. 
This is an interesting finding which is contradictory with the results 
of other studies. 

2. The number of days missed due to sickness per 
the operator-to-assignment ratio decreases. 
relationship follows directly from the finding 
leave days per assignment remains unchanged. 

operator increases as 
Mathematically, this 

that the number of sick 

3. The number of late or missed pullouts due to operators not available 
increases as . the operator-to-assignment ratio decreases. The 
relationship was found to vary significantly by operating division. 
For the system, the i~crease in late and· missed pullouts is 
substantially less than estimated in the past by the· Transportation 
Department for changes in the operator-to-assignment ratio. For a 
reduction in the operator-to-assignment ratio from 1.32 to 1.30 the 
Transportation Department estimated an increase in cancelled puilouts 
from approximately 20 to 370 per week -- data analysis results suggest 
that the increase would be only from 20 to 25 per week. Based on 
weekly manpower report data, the change in late or missed pullouts may 
be estimated as (38 plus-or-minus 3.5 per 0.01 change in the operator­
to-assignment ratio). 

The data analysis results need to be interpreted with some caution. 
Specifically, it may be that only short-term relationships are being measured. 
The number of days absent for sick leave may not increase over a period of 2-3 
weeks with a shortage of operators. For a longer period, the increased amount 
of unscheduled overtime resulting from an extended shortage of operators (or 
lower operator-to-assignment ratio) may cause higher levels of operator 
absenteeism. 
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2.3.7 Estimating Extra Board Operator Requirements for Protecting Against 
Unsch~duled Absences 

A methodology was referred to earlier that may be applied to estimate a least 
cost staffing level for the number of extra board operators to protect against 
unscheduled absences. This approach provided the basis for the UMTA-sponsored 
study which was recently completed at the District, and it deserves to be 
evaluated for District consideration in setting operator levels. 

Figure 2-11 illustrates a typical cumulative distribution of open runs for a 
District operating division. The open runs are the result of unscheduled 
absences only. If known with sufficient lead time, the open runs will be marked 
up for extra board operators or operators working days off. If not known in 
advance, the open runs will be assigned to available report operators or to 
YCB/OCB operators when necessary. On Figure 2-11, the number of extra board 
operators available to work open runs may be plotted for alternative approaches 
to establishing operator levels. This is illustrated in Figure 2-12 where the 
number of operators has been based on the average number of days not available 
per operator. For this example, the "last" extra board operator would have no 
work available for approximately three days of each week. The hatched area in 
Figure 2-12 represents the total number of days where no work is available for 
extra board operators and unscheduled guarantee time will be paid. 

With the extra board staffing set according to the average number of days not 
available as shown in ·Figure 2--12, there will be a number of days where all 
extra board operators are working and additional operators are required to 
operate open runs. The total number of daily work assignments requiring 
additional operators is represented by the shaded area in Figure 2~12. Each of 
these assignments will result in overtime premium costs being paid to operators. 

The methodology considers unscheduled overtime premium and guarantee time costs 
in addition to operator fringe benefit costs to determine the least cost number 
of extra board operators. Mathematically, this least cost condition will occur 
corresponding to the percent days with no work available value in Figure 2-12 of 
(100 times (a-b)/(a+c)) where: 

o "a' is the premium pay for an average regular run worked on overtime 
or one-half of the average run pay hours (estimated 4 hours, 20 
minutes); 

o "b" is the daily fixed fringe benefit costs of a full-time operator 
(estimated by the RTD Finance Department as equivalent to 3 hours, 40 
minutes for the recently completed HASTUS demonstration project); and 

o "c" is the guarantee pay per day (8 hours). 

Using the estimated values for a, b, and c, the optimal number of extra board 
operators will correspond to the percent days with no work available for the 
"last" extra board operator of (100 times (4:20-3:40)/(4:20+8:00)) or 
approximately five percent. Thus, the least cost number of extra board 
operators to protect against operator absences for the District is very close to 
the level under which no unscheduled guarantee time is paid to operators. 
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Figure 2-11 
CUMULATIVE DISTRIBUTION OF OPEN RUNS DUE TO UNSCHEDULED ABSENCES 
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This result needs further consideration as it suggests a substantial reduction 
in operator staffing for daily open assignments. If current District staffing 
levels are assumed to correspond with extra board staffing based on the average 
number of days not available (or average number of open runs), reduced operator 
staffing of 150-220 operators systemwide is indicated. The exact amount depends 
on the variation in number of open runs' at operating divisions. If this 
approach were implemented for the District, the potential for cost savings would 
be significant -- annual cost savings are estimated to be between $1.1 and 1.7 
million. If current operator staffing is higher than staffing levels based on 
the average number of days not available, potential cost savings would be 
increased. 

There are concerns regarding the feasibility of this approach. Each operating 
division would be required to operate with a reduced number of extra board 
operators meaning that the following areas of concern need to be considered. 

1. The availability of operators for overtime work assignments, either as 
OCB/YCB operators or by increased work for scheduled regular and extra 
board operators. From historical weekly manpower report data, it is 
estimated that the number of OCB/YCB operators would increase to a 
minimum of 350 per week on the average. 

2. It is possible that OCB/YCB operators may be marked up for report 
assignments and be paid for shining out (12 pay hours guaranteed). 

3. With increased overtime requirements, it may be necessary to employ 
DCB operators for a large number of open run assignments. OCB 
operators may be paid more than YCB operators for certain types of 
runs duet~ the guarantee of 12 hours pay time within a maximum spread 
time of 11 hours for DCB work assignments. 

4. It might be necessary to use operators missing• out but reporting late 
for open assignments. This could serve to increase the number of 
missouts. 

5. Increased absenteeism resulting from higher overtime availability 
would serve to lower potential cost savings, and to increase the 
number of daily open run assignments. 

6. Reduced service reliability from missed and late pullouts may occur as 
a result of lower staffing levels. 

It is not possible to judge with certainty the extent to which each of these 
areas of concern may affect the feasibility of the suggested approach or the 
magnitude of potential cost savings. However, the methodology does demonstrate 
the potential for significant cost savings through reduced extra board staffing 
and increased unscheduled overtime costs provided that underlying assumptions 
are not significantly in error. 

The establishment of optimal staffing levels for RTD operators needs to reflect 
cost control objectives, as well as tnose related to absenteeism and service 
reliability. In the end, tradeoffs will need to be made between the degree to 
which competing objectives are attained. For manpower planning, the least cost 
level of operator staffing may not be preferred even if its feasibility can be 
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demonstrated, In view of the above areas of concern, reducing extra board 
operator staffing by about one-half of the amount resulting from the 
optimization methodology calculations is recommended as the basis for 
implementation efforts. On the average, this would reduce systemwide District 
operator requirements by an estimated 100-125 operators resulting in an 
operator-to-assignment ratio of 1.27 calculated using the District's current 
formula. Annual potential cost savings are estimated to be between $0.8 and 1.1 
million with this level of reduced extra board operator staffing. OCB/YCB 
utilization would increase to an estimated 250 per week on the average based on 
historical weekly manpower report data. 
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3. RECOMMENDATIONS FOR IMPROVED OPERATOR PLANNING 

The preceding chapter presented the results of the SCA study team's analysis of 
each of the three components of the manpower planning process at the District. 
A number of findings were contained in that chapter that indicated possible 
modifications to current methods and procedures. Based on the analysis results, 
three principal recommendations for improved operator planning at the District 
have been developed. Each of the three recommendations is designed to reinforce 
on-going District programs, specifically: 

o the setting of budget and performance objectives at the beginning of 
each fiscal year as the basis for monitoring actual budget and 
performance results; 

o systems development and implementation work under the District's 
TRANSMIS program; and 

o extension of the District's "management by objectives" approach to 
operating division managers in the Transportation Department. 

With this introduction, the following sections describe each of the areas for 
improvement reconmended for the District's consideration. 

3.1 DEVELOPMENT AND MAINTENANCE OF SIX-MONTH OPERATING PLAN 

It is recommended that a six-month operating plan be maintained by the District 
to serve as a blueprint for operations from the present month to approximately 
?ix months into the future. It is intended as a rolling plan that is to be 
updated on a monthly or more frequent basis so that the plan is always in place 
for six months ahead, but revisions are made on an on-going basis recognizing 
that all elements of the six-month plan at any point in time could be changed. 
The plan will be developed to track service levels, work assignments, operator 
requirements, and selected performance measures for the six-month planning 
period for each operating division. As a starting point, it is suggested that 
the plan might encompass the following elements. • • 

Number of bus lines. 

Miles and hours of service. 

Bus requirements. 

Regular run, tripper, and extra service work assignments. 

Number of full~time and part-time operators. 

Operators not available for selected reasons. 

Personnel actions including new hires, transfers, and terminations. 

Operator pay and work hours by selected classifications. 
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Selected performance indicators for which weekly on monthly variations may 
be anticipated. 

The six-month operating plan process will reinforce the District's budget and 
performance monitoring activities. Initially, it may not be possible that to 
fully link operating plan data with monthly/quarterly budget and performance 
objectives. In the longer run, this linkage should be developed. Without the 
operating plan process as a mechanism for. anticipating future changes, the 
attainment of budget and performance objectives will most likely be dependent on 
the District's ability to react to monthly and quarterly operating results. 

The six-month operating plan process will also reinforce the development of a 
regular hiring program for transit operators lost to attrition. When 
incorporated into the six-month operating plan, hiring requirements will be 
specified so that the Personnel Department is able to anticipate all actions 
that may be necessary in the near future. Through the six-month operating plan 
process, all changes in operator work assignments will be identified in advance. 
One of the District's operating objectives is to minimize changes in operator 
work assignments (except when required for service and schedule changes and for 
operational problems) in order to provide for maximum continuity of on-the­
street supervision of bus operators. With the consideration of work assignment 
changes as an element of the six-month operating plan, increased attention may 
be directed to reaching a balance of competing District objectives for 
scheduling responsiveness to changing conditions and for providing maximum 
stability in operating schedules for improved operator supervision. 

3.1.1 New Services Review Board 

Management responsibility for the six-month operating plan is reconmended for 
the New Services Review Board with staff support for·developing and majntaining 
the plan coordinated by the office of the Assistant General Manager for 
Operations. The New Services Review Board is already in existence to provide a 
means to coordinate actions and information on service changes that may include 
manpower changes. There appears to be no reason to change the New Services 
Review Board with respect to its composition and staffing, its frequency of 
meetings, and its·_overall responsibilities, except perhaps to add the Director 
of Personnel as staff support on a regular basis. 

The primary element of change that is reconmended is for the New Services Review 
Board to consider the six-month operating plan at each of its meetings. 
Proposed service and schedule changes will then be considered in the context of 
the six-month plan. Operator staffing levels at the divisional level in terms 
of full-time and part-time operators will be considered in connection with 
proposed service and schedule changes -- will staffing changes require a 
reallocation of operators among divisions or between full-time and part-time? 
Will staffing changes require new hiring or a decrease in a number of operators 
by type and division? On a regular basis, it is also reconmended that the New 
Service Review Board report to the Advanced Planning Conmittee of the SCRTD 
Board of Directors concerning the six-month operating plan. 

3.1.2 Staff Support for Plan Development and Maintenance 

Staff responsibility for developing and maintaining the six-month Operating Plan 
should be located in the office of the Assistant General Manager for Operations 
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where management authority for the Transportation, Scheduling, and other 
operating departments currently exists. This responsibility may require a new 
staff assignment, and the application of analytical skills and tasks not 
currently resident in the office of the Assistant General Manager for 
Operations. In this case, the necessary position will need to be created and 
filled by either hiring or by transfer from within the District. 

Technical support for the six-month operating plan will also be required from 
the Scheduling and Transportation Departments on a regular basis. From the 
Scheduling Department, estimates of the number of weekly regular runs, trippers, 
and extra service assignments taking into account any anticipated changes in 
schedules and work runs will be required. It is necessary that the estimation 
of work assignments be achieved quickly without the necessity for detailed 
analysis, This may be done using professional judgment and experience or 
through the application of appropriate analytical methods. From the 
Transportation Department, operator staffing and related elements of the six­
month operating plan will be required in a timely manner. The six-month 
operating plan is intended to an end product that reflects the best available 
information from all departments concerned with bus operations, and therefore it 
is important that these departments be directly involved in the development and 
maintenance of the operating plan. 

3.1.3 Implementation of the Recommendation 

The District's initial six-month operating plan should be developed for the. 
first six months of FY 1986, July through December, 1985. The operating plan 
would be based on the adopted FY 1986 budget currently under development at the 
District. This period· of six months will involve a number of service changes 
that may provide the basis for judging the effectiveness of the recornnended six­
month operating plan process. Specifically, service changes are being planned 
or may be required for the following. • 

o On July l, 1985 a significant reduction in bus service levels is 
planned with the elimination of approximately 175 bus runs, mostly 
peak period tripper service. This reduction in service levels is in 
anticipation of lower ridership resulting from increased fares to 
become effective in July . 

. o Following this increase in fares and service reduction for selected 
bus lines, it is anticipated that schedule adjustments may be needed 
in response to actual ridership levels thrcughout the system. 

o It is planned to close operating division 2 located in central Los 
Angeles in September, resulting in the distribution of work 
assignments and operators to other operating divisions. 

o Possible reductions in Federal operating subsidy monies may require 
additional service cutbacks in the fall months. 

To be in place by July, the District may elect to utilize SCA consultant team 
support available as part of the third phase of this study to assist in the 
establishment and initial development of the six-month operating plan process.· 
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3.2 AUTOMATED INFORMATION SYSTEMS TO SUPPORT OPERATING PLANNING FUNCTIONS 

It is reconmended that automated information systems by developed and 
implemented to support each of the operator planning functions at the District. 
This can be most effectively done as part of the TRANSMIS systems development 
program although selected capabilities may be enhancements outside of the scope 
of the current work program. In the interim period until TRANSMIS systems are 
in place, selected capabilities may need to be implemented using available 
District microcomputer processing resources. Information systems requirements 
for operating planning purposes have been identified to include the following. 

o Customization of available operator planning systems to support the 
development maintenance of the six-month operating plan. 

o Implementation of automated capabilities for estimating and developing 
operator work assignments using mathematical optimization techniques. 

o TRANSMIS systems capabilities to support each of the operator planning 
functions. 

3.2.1 Customization of Available Operator Planning Systems 

The SCA study team believes that providing automated tools to support the 
development of the six-month operating plan is_ required for the successful 
introduction of this planning process at the District. Without the support of 
analytical tools, the manual manipulation of data from several sources will 
become burdensome resulting the six-month operating plan being consistently out­
of-date and eventually disregarded. At this point, the District will have 
returned to the current situation where a systematic approach is lacking as the 
basis for anticipating service and schedule changes. 

In the longer run, TRANSMIS systems may provide the full range of necessary 
capabilities. To support the development of the initial six-month operating 
plan for July through December, 1985, there are two possible courses of action: 

o customization of either the UBUCKS Driver Extraboard Cost Model or 
Seattle Metro Weekly Manpower Planning Model; or 

o custom development of support system capabilitfes using an available 
microcomputer spreadsheet or data base management system 

The UBUCKS package of programs is under development by the Urban Mass 
Transportation Administration (UMTA). The system has been designed as a micro­
computer tool to assist transit operators with five-year financial planning and 
budgeting activities. The Driver Extraboard (DEB) Cost Model component of the 
package has been developed and may be obtained from UMTA although it is not 
available for general distribution. It was obtained by the SCA study team and 
evaluated for use in the development and maintenance of the six-month operating 
p 1 an. 

The UBUCKS/DEB model would require modification to support the maintenance of 
the six-month operating plan. More specifically, modifications of the following 
types would be required. 
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o Increased detail for selected data inputs and outputs -- for example, 
the model presently provides a monthly framework for a five-year 
planning period. For the six-month operating plan, weekly information 
may be required. 

o Override parameter-driven model components -- for example, hiring and 
instruction activities are specified on the basis of input parameters 
concerning hiring and instruction lead times. These lead times will 
vary depending on specific hiring and instruction requirements that 
may be anticipated for the six-month operating plan. Except for the 
requirements of a regular program for attrition, other hiring and 
instruction activities should be input to the six-month operating plan 
directly by the Personnel and Transportation Departments. 

0 Customization for District-specific 
providing capabilities for recording 
operator transfers between divisions. 

requirements -- for example, 
extra work assignments and 

o Eliminate program bugs -- as UMTA is· continuing with UBUCKS/DEB 
development efforts, mod ifi cat i ans of th,i s type may not be necessary. 

The UBUCKS/DEB package provides sophisticated modeling capabilities that have 
been designed for- five-year financial planning. Figure 3-1 shows examples of 
the model's standard reports. Its design incorporates limitations that would 
significantly restrict its usefulness for near term operational planning, and 
includes components such as the "scheduling simulator" which would be of no 
interest for operational planning purposes at the District. 

The Seattle Metro Weekly Manpower Planning Model is written in FORTRAN and 
designed to run on an IBM mainframe. It provides for the estimation of weekly 
manpower variances and hiring needs based on the following variables. 

Annual absence rates. 
Annual attrition rates. 
Tolerance for manpower deficits before hiring. 
Training class attrition. 
Class size. 
Training period in weeks. 
Starting driver population and drivers in training. 
Weekly operator vacation weeks. 
Weekly scheduled and unscheduled work estimates. 

Seattle Metro's model is similar to one of the components of the UBUCKS/DEB 
model for staffing plan development, but it has been developed for weekly 
operator planning purposes and not for longer range financial planning. Figure 
3-2 shows an example report generated by the model which illustrates the 
information being processed by the program. 

Based on the study team's preliminary analysis of support system requirements 
for the development and maintenance of the six-month operating plan, it is not 
clear that the use of either of these packaged models offer any advantages in 
comparison with the custom development of microcomputer-based capabilities. At 
this time, the latter approach is recommended as the preferred course of action 
to support the startup of the six-month operating plan process. 
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FIGURE 3-1 

EXAMPLE UBUCKS DRIVER 
EX TRABOARD COST MODEL REPORTS 

SERVICE HOURS SUMMARY 
DRIVER/EXTRABDARD COST MODEL 

MONTHLY SUMMARY FOR FIRST HALF OF YEAR 10/84 - 9/85 

MODEL PERIOD 1/83 - 12/87 REPORTING PERIOD 10/84 - 3/85 

OCT NOV DEC JAN FEB MAR 
-·-------· --------- -------- -------- -------- --------

DAILY SER 1, 1 ICE HOURS 
i-JEEf<DA'i' 2257 2257 2257 2483 2483 2483 
SATURDAY 1705 1705 1705 3166 3166 .3166 
SUNDAY 1242 1242 1242 1.366 1366 , 1366 
HOLIDAY 1242 1242 1242 1.366 1366 1.366 

DAYS or·ERATED 
!<JEEl<DAY 23 21 =o 21 20 21 
SATLJf;·D~1Y 4 4 5 4 4 5 
SUNDAY 4 4 5 4 4 5 
IHJLID?W <) 2 0 0 

MONTHLY SER'.1 ICE 
1--IDURS 6.3699 60427 6111 7 7300.3 67788 7481)3 
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MONTHLY 

MODEL PERIOD 

FIGURE 3-1 (CONTINUED) 

EXAMPLE UBUCKS DRIVER 
EXTRABOARD COST MODEL REPORTS 

MANPOWER LEVELING SUMMARY 
DRIVER/EXTRAB□ARD COST MODEL 

SUMMARY FOR FIRST HALF OF YEAR 10/84 -

1/83 - 12/87 REPORTING PERIOD 10/84 -
OCT NOV DEC JAN FEB 

-------- -------- -------- -------- --------
DR I 1JER POPULATION 

FULL TIME 
INITI/\L 386 38-3 380 .377 425 
ATTRITION 3 3 3 3 4 

PART TIME 
INITIAL 61 61 61 61 61 
ATTRITION 0 0 0 0 0 

AVG WEEl:.LY DEMAND vs SUPPLY 
FULL TIME 

NEED -316 316 316 345 34:5 
A1Jr-":i I LADLE 301 297 296 ::;::94 32:5 
V.AR IA~lCE -15 -19 -::o -51 -::o 

PART TIME 
NEED 61 61 61 61 61 
AVAILABLE 61 61 61 61 61 
VAF.:Ir~NCE 0 0 0 0 0 

FULL TIME 
EQUIV VAR -15 -19 -~o -51 -20 

LEVELING ACTION 
FULL TIME 

HIRE: FROM F'T 0 0 0 51 0 
NEW HIRES 0 0 0 0 0 
LAY□ rF 0 0 0 0 0 

PART TIME 
HIRE 0 0 0 51 0 
LAYOFF 0 0 0 0 0 

HIRING ACTIVITY 
FT FROM F'T 11 20 20 0 0 
NEW FT 0 0 0 0 0 
~JEW F'T 20 0 0 0 0 
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9/85 

3/8:S 

MAR 
--------

421 
4 

61 
0 

345 
327 
-18 

61 
61 

0 

-18 

0 
0 
0 

0 
0 

0 
0 
0 
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FIGURE 3-1 (CONTINUED) 

EXAMPLE UBUCKS DRIVER 
EXTRABOARD COST MODEL REPORTS 

EXTRABOARD UTILIZATION SUMMARY 
DRIVER/EXTRABOARD COST MODEL 

MONTHLY SUMMARY FOR FIRST HALF OF YEAR 10/84 - 9/85 

MODEL PERIOD 1/83 - 12/87 REPORTING PERIOD 10/84 - 3/85 

OCT NOV DEC ·JAN FEB MAR 

WEEKDAY EB REQ 
1JACAT I ON WORK 

REGULAR 13 13 13 15 16 15 
PART TIME 0 0 .0 0 0 0 
EB A1JAILABLE 13 13 13 15 16 15 

OTHER OPEN WORK 
REGULAR OPEN 31) .30 30 34 36 34 
PT OPEN I I I 
OPEN TRIPPERS 39 39 39 -39 39 39 
TOT OTHER-A'JG 70 70 70 74 76 74 
TOT OTHER-MIN 64 64 64 67 69 67 
TOT OTHER-MAX 76 76 76 81 83 81 
EE< AVAILABLE 60 65 76 67 62 62 

MONTHLY UNSCHEDULED PAY HOURS 
GUARANTEE 1125 1.327 2691 1250 812 933 
0 1 

• .JERTIME 860 473 52 587 109-3 1010 
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IUIAL I.OR 

START 
ATTR 1Tl0fl 
OUALIFl[U 

• 

h)~ _____ JJZ~ 

PT FT PT FT PT 

1u.1 

FIGURE 3-2 

EXAMPLE SEATTLE METRO WEEKLY 
MANPOl4ER SUMMARY REPORT 

uu ·HL• 
FT PT FT PT FT PT 

1.1?z ______ 11 z~ ____ ,zo~ 
FT PT FT PT FT 

714 714 714 714 714 

1213 ____ 

PT FT 

714 714 7{4 7!4 1,,~lr-·1ar----. &--.V-- o ret' • 36--.sr-- -36-78Y--- ·3 6--,Az--- 3 ~7AZ-"3~8-Z----J J 
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007 11B~ 68~ 11 •i 6 7{ 1173 690 117~ 69~ 116~ 
~ 3 5 
0 0 ll 0 19 0 ,, 0 II 0 

602 11 B 5 677 1182 6•1 1179 6R6 1176 681 1173 690 1170 696 116 7 702 1164 697 1161 
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3.2.2 Implementation of Optimization Software for Estimating and Developing 
Operator Work Assignments 

It is recommended that the District undertake the implementation of automated 
capabilities for the development of operator work.assignments using mathematical 
optimization techniques. Software providing capabilities of this type could be 
effectively used at the District for the following. 

0 Forecasting changes in the number of work assignments resulting from 
service and schedule changes . 

o Developing operator work assignments that provide for the "optimal" 
breakdown of bus runs into regular run and tripper work assignments. 

o Adjusting the size of regular runs for short-term operator shortage 
and surplus conditions. 

The District is currently employing a system with the desired capabilities to 
assist with on-going UTU labor negotiations at the District. The HASTUS system 
includes modules for the development of production operator work assignments 
("run cutting") using mathematical optimization techniques, and for the 
simulation of operator work assignments. The operator work assignment 
simulation module, referred to as HASTUS/macro, was demonstrated at the District 
in 1982 a~d is curreRtly being applied for labor agreement negotiations to 
forecast changes resulting from work rule modifications. 

To support the development and _maintenance of the six-month operating plan, the 
HASTUS/macro module could be effectively employed by the Scheduling Department 
to estimate work assignment changes for service and schedule revisions. To be 
used with maximum confidence and to provide added capabilities for optimizing 
operator work run ·assignments, the run cutting module (referred to as HASTUS 
/micro) should also be implemented for use by the Scheduling Department. 

3.2.3 TRANSMIS Transportation Systems Development 

A major portion of the TRANSMIS-II work program is directed to systems 
development to support the District's Transportation Department operations. For 
operator planning functions, TRANSMIS capabilities need to provide for the 
fo 11 owing. 

o Operating division operations monitoring including historical data 
relating to operator absenteeism, service reliability, and cost 
control that may be analyzed to establish operating division budget 
and performance objectives. 

o Management reporting of operating divisions performance supported by 
capabilities for the diagnostic analysis of problem areas noted from 
management reports. 

o Development and maintenance of the six-month operating plan . 

The final phase of the TRANSMIS-II systems development program for the 
District's Transportation Department is to address software systems for operator 
manpower planning. This phase is scheduled to begin in late 1985 meaning that 
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capabilities to support the development and maintenance of the six-month 
operating plan would not be in place until the middle months of 1986. It is 
possible that this approach would result in a system that is highly integrated 
with other TRANSMIS-II transportation, scheduling, and planning systems 
depending on the level of effort which may be available for systems development 

• in the final phase of the TRANSMIS-II program. 

.. 
3.3 OPERATOR ALLOCATIONS AT OPERATING DIVISION 

The District consists. of fourteen operating divisions, eac~ with varying 
characteristics such as the types of lines operated, peak-to-base ratio of bus 
runs, seniority of operators working at the division, and effectiveness of the 
management and supervisory groups at the division. In some respects, each 
District operating division may be as different from the others as would be 
expected in comparing the transit operators in Santa Monica, San Diego, and 
Sacramento with each other. In the future, an understanding of these 
differences will become increasingly important. For the Transportation 
Department, both budget and performance objectives are currently established as 
systemwide objectives. The systemwide objectives are then assigned on a "pro 
rata" or other uniform basis to individual operating divisions. This approach 
to establishing division budget and performance objectives results in the 
fo 11 owing. 

1. Division performance· and budget objectives may be easily attained by 
some divisions, but for other divisions, achieving the desired results. 
may be impossible. The result is either that the objective will not 
be met for the system or that objectives are specified so that the 
"worst" performance· is accorrmodated. • 

2. Division managers need to be involved in the development of budget and 
performance objectives which reflect division-level characteristics 
and historical trends. Improvements should be sought in establishing 
budget and performance expectations for each operating division that 
are realistic with respect to the preceding year's operating 
performance and results. 

The operator-to-assignment ratio is closely tied to budget and performance 
objectives, specifically relating to cost control, service reliability, and 
absenteeism. These relationships have been examined in an earlier chapter of 
this report. Currently, division operator allocations are generally determined 
by applying the systemwide operator-to-assignment ratio to individual Operating 
divisions. -rhis approach results in some operating divisions having surplus 
manpower available to cover daily open assignments while other operating. 
divisions are operated with relatively fewer operators available for filling 
open work assignments. The application of the operator-to-assignment ratio in 
this manner illustrates the problems of setting budget and performance 
objectives based on systemwide data. As part of the foundation for the 
Transportation Department's "management by objectives" program being effectively 
extended to operating division managers, it is necessary that operator staffing 
levels be established based on the requirements and characteristics of each 

• operating division. Budget and performance objectives relating to cost control, 
service reliability, and absenteeism may then be implemented -in a similar 
manner. 
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3,3.1 Calculation of Operator Requirements 

It is reconmended that operator requirements be calculated for operating 
divisions based on the following, 

o The determination of work assignments should include tripper and extra 
service operated on Saturdays and Sundays. 

0 The operator-to-assignment ratio used to set operator levels at each 
operating division should be adjusted for differences in operator 
absence characteristics, 

To illustrate the calculation , consider the District's operating Division 2, 

Number of assignments 
(October 27, 1984) 

Adjust for Saturday and 
Sunday trippers 

Operator-to-assignment ratio 
based on 1983 average days 
not available 

Adjust for operators on 
extended leave 

Operator-to-assignment ratio 

Number of operators required 

Current 

346 

1.30 

450 

Adjusted 

349 

1. 22 

1. 25 

1.25 

436 

This is a reduction of fourteen operators or approximately three percent below 
the level calculated using the District's current approach, Using the current 
operator-to-assignment ratio formula, this reduced staffing would correspond to 
a ratio of 1.26 (calculated as 436 operators divided by 346 assignments), • 

Using this approach, operating staffing levels would be lowered significantly at 
operating Divisions 1, 2, and 15; increase significantly at Divisions 5, 7, and 
9; and be nearly the same for other operating divisions. Divisions 5, 7, and 9 
are currently operating without problem at existing staffing levels so that 
increased staffing would only result in higher costs for the District. Table 3-
1 summarizes operator staffing requirements at each operating division using the 
operator-to-assignment ratio adjusted for division characteristics, but without 
any increase in the number of operators required, This results in an overall 
operator staffing reduction of approximately 46 operators, and estimated 
potential annual cost savings of approximately $500,000, 

3.3.2 Potential East Savings Through Reduced Operator Staffing 

Study analysis has indicated 
savings by reducing operator 
systemwide, In comparison 

the potential for 
staffing levels 
with the existing 
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1.30 based on the District formula, the lower number of operators would 
correspond to an operator-to-assignment ratio of 1.27. 

In the preceding section, the application of an operator-to-assignment ratio 
adjusted for individual operating division characteristics was illustrated 
resulting_ in a significant reduction in operator requirements and potential cost 
savings. Except for operating Divisions 5, 7, and 9 where lower operator 
allocations are already implemented using the District's operator-to-assignment 
approach, it would be possible to reduce the number of operators at each of the 
other divisions by up to approximately 2.5 percent to obtain additional cost 
savings. For all divisions, this reduction would be approximately 72 operators 
to obtain the full amount of estimated cost savings (see Table 3-1). 

3.3.3 Implementation of the Recommendation 

For ani reduction in the number of operators, there is concern regarding the 
feasibility of introducing lower operator staffing levels due to potential 
increases in operator absenteeism OCB/YCB operator requirements, and the number 
of late and missed pullouts. Historical weekly manpower report data for the 
District's operating divisions that potential increases in each of these areas 
may occur, but without causing undue disruption to the District's operations. 
The historical data analysis may not accurately reflect changes in operator 
absenteeism, OCB/YCB operator requirements and the number of late and missed 
pullouts resulting from longer term periods of reduced operator staffing levels 
and requirements for increased overtime work. 

Without definitive data ta address the areas of concern, it is reconmended that 
a pilot or project demonst~ation of reduced staffi~g levels by implemented for 
at least two operating divisions. At a minimum, it is reconmended that the 
pilot program include a reduction of ten to twelve operators at either Division 
1 or Division 15 and a reduction of at least 2.5 percent below current levels at 
any one of operating Divisions 3, 8, 12, or 18. 

Full management support for the demonstration is essential, particularly during 
the startup period and at other times when days having a large number of open 
runs are not managed in an effective manner since mark-up and dispatching 
strategies for these conditions have not been fully considered. If it is 
believed that one or two days with a large number of missed or late pullouts 
will lead to the restoration of higher staffing levels, it can be assured that 
the demonstration program will not be successful as a test of lower operator 
allocations. 

The demonstration project should be allowed to continue for a period of at least 
six months. Thi~ should be an adequate length of time for longer term responses 
to increased overtime to be determined. Throughout the demonstration period, 
daily and weekly operations should be carefully monitored· using existing 
reporting systems and comparative data tabulations developed for monitoring and 
evaluation purposes. Additionally, mark-up and dispatching results should be 
examined periodically, particularly for days of poorer performance, to 
investigate alternative strategies that are being employed or that might be used 
for improved performance in the future . 
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TABLE 3-1 

OPERATOR ALLOCATIONS BASED OM ADJUSTED 
OPERATOR- TO-ASS IGNMEtlT RATIO 

Number of Assignments (a) 
Adjusted for Number of Operators 
Saturda}' and Adjusted 

Division :....:..::_.:..:_ ____ __ccccu"-r-'--re"-'n-'--'t'------------=S-=-u"-nc"--'l a""y-----'-'T r'---'i--"P-"-Pe=.,rc_csc..__ ___ _,cc.=cu r'---'r--='e n t ( b ) Rat i () lc:l 

1 265 268 345 331\ 
2 346 349 450 435 
3 274 281 356 356 
5 311 315 404 404 
6 114 117 148 146 
7 356 361 463 4G3 
n u 249 253 324 320 
9 406 418 528 528 

10 264 269 343 343 
12 212 215 273 272 
15 292 296 380 369 
16 119 121 155 155 
18 212 216 275 275 
23 166 168 216 216 

Total 3,586 3,647 4,662 4,616 

Notes: (a) Number of assignments is based on operating data for the week ending October 27, 198d. 
(b) Using District operator-to-assignment ratio of 1.30. 

Chanqe 

( 11) 
( 15) 

( 2) 

( 4 ) 

( 3) 
( 11) 

(c) Number of operators based on the adjusted operator-to-assignment ratio excent where an increased 
number of operators calculated. 


