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PERFORMANCE AUDIT PROGRAM
PHASE I

INTRODUCTION

TPM and TDA Performance Audit Program

In July 1981, the Los Angeles County Transportation Com-
mission (LACTC) adopted a Transit Performance Measurement
(TPM) program requiring transit operators receiving funds
through the Commission to collect and report nine non-
financial operating statistics. The statistics are reported
by five service classifications on an annual basis. From this
extensive data base, LACTC will calculate seven performance
indicators which will be used to evaluate operator perfor-
mance. Transit systems completed and submitted TPM reporting
forms with their Short Range Transit Plans (SRTP) in February
1982, During this first year of the program, LACTC 'yill
review the FY 1981 data for informational purposes only;
bedinning with FY 1982 data, however, the statistics will form

the basis of funding allocation decisions.

In addition to the TPM program, transit operators are
obligated to satisfy the reporting requirements of the State
of California's Transportation Development Act (TDA)}. Among
its ptoVisiohs, TDA requires the submittal of five systemwide
performance indictors. All but two of the statistics used in
the computation of these indicators are included in the TPM
program. The statistics used to derive the indicators and the

indicators themselves are submitted in the operator's SRTP. A
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triennial audit is specified by TDA to verify the statistics

and to ihterpret the meaning of identified performance trends.

Phase I Objectives

The purposes of this Performance Audit Phase I report
are: (1) to verify the accuracy and reliability of thé oper-
ators' reported TPM and TDA statistics; and (2) to evaluate

the five performance indicators required by the célifornia

Public Utilities Code. More specifically, the objectives are
to: '
. Document how data are collected, stored and
reported;

. Evaluate and verify data collection and
reporting procedures;

. Identify potential procedural problems and
recommend improvements:

+ . Identify trends in operator performance; and
. Assess overall system efficiency and effective-.
ness.,

The data items to be reviewed are presénted in Exhibit 1.
Nine of the items are required by TPM; five by TDA. The dis-
cussion of each operator's data collection procedures is
organized by data item, following the. order presented in Ex-

hibit 1. For each operator, the following is presented:

. Copies of reporting forms

. Operator definitions of TPM and TDA data
items. LACTC and TDA definition of terms are
presented in Attachment A and are used as a
benchmark for evaluating reported statistics



EXHIBIT 1

PERFORMANCE AUDIT PHASE |
TPM AND TDA DATA REVIEW

Reviewed. For .

Data ltem TPM(7) ToAZ)
A. Total Vehicle Miles X
B. In-Service Vehicle Miles X X
C. Total Vehicle Hours X
D. InService Vehicle Hours X X
E. Peak Vehicles X
F. Unlinked Passengers X X
G. Passenger Revenue X
H. Auxiliary Revenue X
1. Local Subsidies X
J]. Total Operating Cost X
K. Full-Time Equivalent Employees X

(1)  Data are reported by five service classifications: Demand-Based Local;
Policy-Based Local; Intra-Community Local; Muitiple Stop Express; and
Few Stops Express.

(2)  Data are reported by three sérvice classifications: Express 3us; Local
Fixed Route; and Demand Responsive.



. Description of data collection procedures,
including step-by-step flowcharts and tables.
A flowchart legend is presented in Attachment B

. Description of verification procedures
. Findings as to the accuracy and reliability of
the reported statistics

. Identification of procedural problems

. Recommendations for improving data collection
' procedures and TPM/TDA data reporting.

The discussion of performance trends is organized by

indicator as follows:

A, Operating Cost per Passenger

B. Operating Cost per Vehicle Service Hour
c. Passengers per Vehicle Service Hour

D. Passengers per Vehicle Service Mile

E. Vehicle Service Hours per Employee

The analysis for each operator includes the presentation of
indicator data for fiscal years 1978 through 1981; a discus-
sion of performance trends; and an assessment of transit

system efficiency and effectiveness..

Reports have been prepared for the fourteen fixed route
and demand-responsive transit operators in Los Angeles  County
receiving funds through the Commission. This wvolume contains
the Phase I reports for the Southern California Rapid Transit

District.

- yvi =



Total Vehicle Miles

In-Service Vehicle Miles

Total Vehicle Hours

In-Service Vehicle Hours

ATTACHMENT A

TPM AND TDA DATA ELEMENT DEFINITIONS

LACTC Definitions of
Data Repdrting Terminologyl

The total distance traveled by
revenue vehicles, including
both revenue miles and deadhead
miles.

Total miles traveled by reve-
nue vehicle while in revenue

_-servicen Excludes miles

traveled to and from storage
facilities and other deadhead
travel. Same as revenue
vehicle miles.

The total house of travel by
revenue vehicles including
scheduled hours consumed in
passenger service and deadhead
travel.

The total number of scheduled
hours that a vehicle is in re-
venue service. Excludes hours
consumed while traveling to and
from storage facilities and
during other deadhead travel.

TDA Performance Measure
Definitions2

NA

Vehicle Service Miles means
total number of miles that
each vehicle is in revenue
service.

NA

Vehicle Service Hours
means total number of
hours that each transit
vehicle 1s in revenue
service, including lay-
layover.




ATTACHMENT A _
TPM AND TDA DATA ELEMENT DEFINITIONS

(Continued)
LACTC Definitions of TPA Performance Measure
Data Reporting Terminologyl Definitions?2

E. Peak vehicles Ma ximum number of individual NA
revenue vehicles assigned to :
service during any one period of

time

F. Unlinked Passengers The number of passengers who Total Passengars means the
board public transportation number of boarding pas-
vehicles. Passengers are sengers whether revenue
counted each time they board a producing or not, carried
vehicle even though it may be by the public transporta-
on the same journey from origin tion system.

to destination.

G. Passenger Revenue a. Revenue earned from carrying NA
passengers along regularly
scheduled routes. Includes
base fare, zone and express
premiums, extra cost trans-
fers, and park-and-ride reveue.

b. Special transit fares:
Revenues earned from sub-
.gidies recéived from agencies
or organizations outside the
City of agency providing
transit service for:




ATTACHMENT A
TPM AND TPA DATA ELEMENT DEFINITIONS

LACTC Definitions of TDA Performance Measure
Data Reporting Terminologxl Definitions?2

1. Rides given in regular
service but paid for by
organization other than
rider

2. Rides given along
{ special routes for which
revenue may be guaranteed

Not general fare assis-
tance. Special transit
fares must be applied to
specific TPM service
classifications.

H. Auxilary Revenue Revenues earned from operations NA
closely associated with trans-
portation operations (e.g.,
advertising, station and
vehicle concessions).

I. Local Subsidies Includes general operating as-
gistance, local special fare
assistance and other local
sources.



J. Operating Cost

K. Full-Time Equivalent

Employees

NA

Not Applicable

ATTACHMENT A

TPM AND TDA DATA ELEMENT DEFINITIONS

LACTC Definitions of

Pata Reporting Terminologyl

N/A

TDA Performance Measure
Definitions?2

All costs in operating
expense object classes
exclusive of depreciation
and amortization and
exclusive of all direct
costs for providing -
charter service. '

Number of employees em-
ployed in connection with
the public transportation
system, based on the
assumption that 2,000
person-hours of work in
one year constitute one
employee.

Technical Advisory Committee, Short ﬁange Transit Plan Guidelines, October 10, 1981.

State of California, Public Utilities Code, Section 99247, Performance Measure

Pefinitions,



ATTACHMENT B
FLOWCHART LEGEND

MANUAL
OPERATION

PUNCHED CARD

PREPARATION

MANUAL INPUT

PROCESS

AUXILIARY
OPERATION

INPUT/QUTPUT

DOCUMENT




PERFORMANCE AUDIT PROGRAM
PHASE I

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

1.0 INTRODUCTION

The Southern California Rapid Transit District (SCRTD) is
the largest of Los Angeles County's nine fixed route bus
operators. During FY 1981, SCRTD provided 85 percent of the
County's bus miles of service and carried 87 percent of its
transit riders. SCRTD operates 216 regularly scheduled lines
in a service area encompassing 2,100 square miles. During the
peak period, it schedules service for almost 2,000 buses.
According to its own definitions; SCRTD operates six different
types of services:- local, express, contract, special, sub-
scription and BEEP (Bus Express Employee Program). In FY 1981
these services carried approximately 1.3 million passengers on
a typical weekday. The system operates 365 daYs a year: 255
weekdays, 52 Saturdays and 58 Sundays and holidays. ‘

1.1 TPM AND TDA DATA REVIEW

The purpose of this section of the Phase I report is to
verify the accuracy and reliability of SCRTD's reported TPM
and TDA statistics. SCRTD's TPM and TDA reporting forms con-
taining the submitted wvalues of the data items to be reviewed

are presented in Appendices 1-A and 1-B.
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An audit of the eleven statistics comprising this data
review requires an understanding of how SCRTD defines, col-
lects, stores, and reports its statistics. To obtain this
information, interviews were conducted with SCRTD personnel in

the Scheduling and Service Analysis Department and Planning

Department. 1In addition, in~house and published reports were
reviewed. A listing of persons contacted and documents
reviewed is presented in Appendix 1-=C. Preparation and

compilation of TPM and TDA statistics were the primafy re-
sponsibility of the Advance Planning Section of the Planning
Department. The Scheduling and Service Analysis Department

contributed much of the necessary line specific data.

This examination of SCRTD's data collection procedures is

organized by data item. For each item the following is
presented:
. TPM and TDA Definitions - The accuracy of
reported statistics depends in large measure on
the use of correct definitions. SCRTD's termin-

ology definitions are presented herein.

. TPM and TDA Data Collection Procedures - SCRTD's
procedures for collecting raw data and pro-
cessing the data into TPM and TDA statistics are
presented in flowchart form, where appropriate.
The step-by-step flowcharts are of assistance in
identifying areas of concern and will be of use
in performing a verification analysis. The
flowcharts are accompanied by narrative descrip-
tions of key procedures and input/output docu-
ments and files. Where flowcharts are inappro-
priate, procedures are described in narrative
form.




. Analysis and Verification - The data collection
procedures are analyzed to assess the accuracy
and reliability of the statistics reported, and
to identify potential problem areas requiring
further examination. Considerations in this
analysis include:

- Correct definition of terms
- Applicability of procedure

- Use of adjustment, expansion and conversion
factors

- Timeliness of collection and processing

- Internal consistency

- Completeness

The operator's application of prescribed pro-
cedures 1is also reviewed. Major considerations .
include: mathematical accuracy: recording and

transcribing accuracy: consistency of applica-
tion: and adherence to assumptions.

Service Classifications

The TPM program requires that statistics be reported for
each of five service classifications. Theseé include local
demand-based headways; local policy-based headways; local
intra-community: express multiple local stops; and express few
local stops. The initial assignment of its lines to these
service classifications was performed by SCRTD in 1980. Since
that time, it has notified the LACTC of its proposed service
classification changes réflecting service and line numbering
revisions and additions. All reclassification requests were
approved. A listing of SCRTD lines by service classification
is presented as Exhibit 1-1. Note, the following special
service lines, as of December 1980, were excluded from the TPM

classifications:



EXHIBIT 1-1
SCRTD DATA REVIEW

SERVICE CLASSIFICATIONS — FY 1981

. Express Express
LCocal Demand Local Policy Local Commwunity Multi-Stop Limited-Stop
TA 18 1C 2A 28

2,3,4,56,7,829, 10,16 17, 18, 73, 76, 81, 15, 78, 87, 114, 183, 35, 88, 93, 401, 456, 122, 123, 144 176,

12, 24, 25, 26, 28, 97, 103, 142, 151, 152, 201, 206, 306, 451, 480, 482, 483, 484, 492, 494, 495, 512,

29, 32, 33, 34, 39, 153, 154, 156, 157, 158, 452,872, 874 486, 487, 488, 490, 514, 601, 602, 604,
41, 42, 44, 47, 49, 159, 160, 161, 163, 165,  oov...or.r.... n=12 493, 607, 801, 810, 605, 606, 608, 716,
50, 56, 75, 83, 84, 168, 169, 175, 232, 354, 813, 820 N, 731, 755, 758,
86, 89, 91, 92, 94, 356, 359, 423, 424, 425, errere . .m=19 760,762, 764,814

96, 105, 204, 210, 212, 430, 431, 433, 434, 435, | e n=24

420, 422; 426, 428, 436, 438, 440, 441, 445,
432, 832, 834, 836, 446, 447, 822, 825, 826,
‘841, 871 827, 828, 829, 831, 838,

e n=48 840, 842, 844, 846, 849,

861, 867, 869, 877




EXHIBIT 1-1

SCRTD DATA REVIEW

SERVICE CLASSIFICATIONS — FY 1981

Express Express
Local Demand Local Policy Local Community Multi-Stop Limited-Stop
1A 18 1C 2A 28

2,3,45,6,7, 8,9, 10, 16, 17, 18, 73, 76, 81, 15, 78, 87, 114, 183, 35, 88, 93, 401, 456, 122, 123, 144 176,
12, 24, 25, 26, 28, 97, 103, 142, 151, 152, . 201, 206, 306, 451, 480, 482, .483', 484, 492, 494, 495, 512
29, 32, 33, 34, 39, 153, 154, 156,. 157, 158, 452,872,874 486, 487, 488, 490, 514, 601, 602, 604,
41, 42, 44, 47, 49, 159, 160, 161, 163, 165, R | V' 493, 607, 801, 810, 605, 606, 608-,. 716,
50, 56, 75, 83, 84, 168, 169, 175, 232, 354, 813, 820 721, 737, 7155, 1758,
86, 89, 91, 92, 94, 356, 359, 423, 424, 425, e i n=19 760, 762, 764, 814
96, 105, 204, 210, 212, 430, 431, 433, 434, 435, e n=24
420, 422, 426, 428, 436, 438, 440, 441, 445,
432, 832, 834, 836, 446, 447, 822, 825, 826,
841, 871 827, 828, 829, 831, 838,
.............. n=48 840, 842, 844, 846, 849,

861, 867, 869, 877
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. Contract lines (8 lines)
. Special event (15 lines)
. Subscription (9 lines)

. BEEP (25 lines).

TDA statistics are reported for two service classifications:

express bus and local fixed route.

Schedules of service actually operated during FY 1981
were reviewed to verify that all service was accounted for in
the TPM and TDA data base. Each line was cross checked among
three sources: 4-24 Reports, TPM line data, and TDA line
data. It is concluded that all regularly scheduled lines are
‘included 1in both data bases; however, as mentioned above,
contract, subscription and BEEP service are excluded from the
TPM statistics. An estimate of the total annual service

represented by these special services is as follows:

Total Vehicle Miles: 3,618,000
Total Vehicle Hours: 184,000
Peak Vehicles: 69

These and any other special services should be reported under
the "Other" column of the TPM reporting form.

A line-by-line reView also indicates that the classifica-
tion of lines as express and local services are identical for
both data sets. Because of SCRTD's major renumbering program
throughout the course o©of the year, several lines had to be
cross-referenced to new line assignments. For ekample, Line
434 is classified as a local route for TPM purposes and as an

express line for TDA reporting. This is because service on
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Line 608, classified as a TPM express line, was renumbered as
the 434 in June 1981, and thus the 434 became an express

line. At the same time, service on ﬁhe old "434, a local line'
prior to June 1981, was renumbered as Line 177 and will be

reported as local TPM service in FY 1982.

A, Teotal Vehicle Miles

TPM Definition - Total vehicle miles are defined as the

total scheduled distance traveled by revenue vehicles, in-
cluding all noh-revenue miles {e.g., pull-out, pull-in, and

off-route travel) and revenue miles.

TPM Data Collection Procedure - The numbers of total

weekday vehicle miles shown on the TPM reporting form are the
summation of individual 1line mileage statistics. The 1line
statistics represent a predetermined number of revenue and.
non-revenue miles scheduled for the day on which a ride check

was conducted; expanded to an annual value.

. The key source document for scheduled line mileage "and
other service statistics was the 4-24 Report - - Scheduled
Service Operating Cost Factors by Line. Prepared by the
Scheduling Department for each service period, or shake-up as
it is commonly Xnown, this document and file itemizes each
line's equipment needs for a.m. rush, day base, p.m. rush and
owl; interline equipment savings; total and revenue vehicle
hours; and total and revenue vehicle miles. Shake-ups
generally occur in September, December and June. The Service
Analysis Section retrieved FY 1981 4-24 Report data file,
merged selected data elements with other information (e.g.,

boarding counts), and produced Line Performance Trends data



files (LPT). The definition and developmenﬁ of selected Adata
elements in the LPT file is the subject of this report. Fol-
lowing the development of the data files, the Advance Planning
Section of the Planning Department assumed the responsibility
of developing assumptions and methodologies for compiling the-
daily statistics into annual wvalues. It also completed the
TPM reporting form and submitted it to LACTC with. SCRTD's
Short-Range Transit Plan.

A detailed outline of the process by which total wvehicle
miles, hours, and peak vehicles were derived is depicted on
Exhibit 1-2. Those steps related to the derivation of vehicle
miles and the contents of key input and output items are dis-

cussed below.

. Steps 1 through 3 - The key scheduling source
document is the Basic Operating Schedule
(Step 3A). Scheduled service for each bus trip
to be operated on a line by direction of travel
is described in detail, as shown by Exhibit
1-3. BY processing the "Basic" with the dis-
tance information contained in the Trip Pattern
File (Step 2A), total scheduled wvehicle miles,
together with its revenue and non-revenue com-
ponents, are produced on to a Miles Master File’
(Step 3C). This file's disaggregate trip level
information is condensed into a series of
reports and files (Steps 3C and 3D). Until
recently, the Herman File (Step 3D) was the most
useful of these for preparing the 4-24 Report.
Since the development of the Bus Line Accumula-
tion of Time and Mileage (BLT), it has been used
for obtaining line mileage. Examples of these
reports are presented in Exhibits 1-4 .and 1-5.
As shown, these reports summarize service
statistics by bus run rather than by individual
trip.




EXHIBIT 1-2
SCRTD DATA REVIEW

TOTAL VEHICLE MILES, TOTAL VEHICLE HOURS, AND PEAK VEHICLES

MILEAGE DETERMINED
FAOM STREET MAFS .

_ . ¥
MILEAGE MATRIX
DEVELDPED: POINT
TOPOINT DISTANCES
FOR PULL-QUT AND
PULL-IN TRAVEL.
DFF-LINE TRAVEL
AND REVENUE TRIPS

{2a.)

3
_ OUTPUT: TRIP
SCHEDULES PATTERN FILE
PREPARED

{3,

{3a.) " QUTPUT: MILES
DUTPUT- BASIC MASTERFILE DEVEL-
DPERATING OPED FADM BASIC
SCHEDULE FILE SCHEDULE AND TRIP

‘ PATTERN FILE

Be)  folTRuT PADDLE CHART,
(FORMER FILE) SERVICE
DATALIST {CURRENT

T~

\

FILE) = SCHEDULED
SERVICE. MILES AND
HOURS INFORMATION
8Y TAIP :

\ '

4

B8] [OUTRUT HERMAN
FILE (FORMER FILE]
BUS LINE ACCUMU-
LATION OF TIME AND
WILEAGE (CURRENT

FILE} - SCHEOULED
SERVICE DATABY
BUSRAUNBY PULL-
OUT FDR EACH LINE

\

4,
ADJUSTMENTS TO SCHED-
ULED LiNE MILEAGE AND

HOURS ACCOUNT FOR
INTER-LINE SERVICE. |
VEHICLE'REQUIREMENTS
DETERMINED

—

b I INPUT- TOTAL VEHICLE
MILES, HOURS AND PEAX
VEHICLES ENTERED DN
COST FACTOR CONTROL
SHEET FOR INPUT

COST FACTOR FILE
PROCESSED. YEAIFIED
AND SORTED

'
(8a.)

Ynte  See Apoenmix E 'or Flowenart Leteng




EXHIBIT 1-2

SCRTD DATA REVIEW

TOTAL VEHICLE MILES, TOTAL VEHICLE HOURS, AND PEAK VEHICLES

(Continued)

!

5a.)

DUTPUT. REPORAT Np. 4-24

SCHEDULED SERVICE
OPERATING COST
FACTORS BY LINE.

SATURDAY AND SUNDAY
MILES. HDURS AND VE-
+ICLE REQUIREMENTS
RETRIEVED FRAOM LAST

Fy '814-24 REPORT

:

SATUURDAY TOTAL VE-
HICLE MILES AND HOURS
SUBTOTALED BY SERVICE

CLASSIFICATION AND
MULTIPLIED 9Y 52 EQUALS

ANNUAL MILES AND
HOURS. SAME PROCEQURE
FOR SUNDAY WITH S8 DAY

EXPANSION FACTDR

113a.}

:

DUTPUT ANNUAL
SATURDAY AND
SUNDAY TOTAL VE-
HICLE MILES, HOURS
AND VEHICLES Y
SEAVICE CLASSI-
FICATION

1S8.1 S DUTPUT: REPDAT No.

4-24 = SCHEOULED
SERVICE OPERATING
COST FACTORSBY

, .LINE,

SCHEQULE SERVICE FILES
. MERGEQ WITH RIDE

CHECK DATA TO CREATE
LINE PERFOAMANCE

TRENDS {LPT) FILES

4

LPT FILES SOATED
BY SERVICE

“
/

INPUT: LINE FILE
(SEE IN-SERVICE
VEHICLE MILES AND
UNLINKED PASSEN.
GERS DATA ITEMS
FOR DISCUSSION

-OF LINE FILE)

(73.)/

CLASSIFICATION AND
TPM REPDRTS PRINTED

T guTPyUT: FY 81 TPM
LINE DATA REPDRTS
BY SERVICE CLASSI-

FICATION

N

LINES WiTHOUT FY ‘81
LPT DATA FILES
IQENTIFIED

0.0 LINECHECK DATASEL-
ECTED FOR EACH LINE. JP-

INPUT. DESIGNATION
OF LINE SEAVICE

DLASSJFchTmNS

FY '80 WEEKDAY
LPT DATAFILES
PROOUCED

i9a.

IFIED AND RENUMBERED

OATE CHECKS FOR MOD-
LINES IDENTIFIED /

T paiLy TOTAL VEHICLE
VILES AND HOURS SUB-
TOTALED BY SERVICE
CLASSIFICATION AND
MULTIPLIED BY 255°
EQUALS ANNUAL MILES
ANO HOURS

1a.)
8 BUTPUT ANNUAL

SCHEDULED WEEK-
DAY VEHICLEMILES
=0UAS, aND PEAK
VEHICLES BY
SEAVICE CLASSIFI-
CATION

1

TPM DATA AEPOATING
FORM COMPLETED

QUTPUT. FY "B TPM
LINE DATA REPORTS
BY SERVICE CLASSI-
FICATION




EXHIBIT 13
SCRTD DATA REVIEW

EXAMPLE BASIC OPERATING SCHEDULE
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EXHIBIT 1-3
SCRTD DATA REVIEW

EXAMPLE BASIC OPERATING SCHEDULE

pas REV 1A SO TN CALILGRNIA 1A e basl EDISTRICT HASIC OPERATING SCHEDULE

FILE DATE LINE 432 LDS AHGELUES-ARCAGIA VIA HUNTINGTON OR. SCHEDULE WUMDER 80650 EASTBOUND 02
uld-i1T-82. PAILY EXLEPT SATURDAY L SUNDAY - oo BN EFFECT 12-2)-80_ REVISED _3-14-820
R PP Y 1o | 20| 34| w| 4| 5e ol Ta [0 et Bat ] 0Dey l!; o] 3-%7@9 T
b L- ! SeR JUNT HUNT Nt e ] '[lsunll '[l rfs1.if f- T
. S L TERM [Ive IMG  NGTH GTN NGTN NGTHN NGTN v , NGTH © lispH | .
IINAL NEN £ HONT AYC [ 4 GARF BAN FRALOD [ !
s Jhee oo pst prev | Restwmain | hEwo parl |} MWiN | LSY
KR { B . N ; - Lt ! y . -t . .
L e e/ paty ey Py e feeyte ez |
0990 KL .1 , - ' . . _ . .:iL
7 . I ‘ R .
1010} 1 e ss3 | sss | . 505 | 818 623 629 [ 634 | ;.| 843 |: . i W ese f ERERIL
‘ N el NS
1030] 3 . hJ 638 [ 640 |- 650 (103 | . | 708 114 |19 | L P Polaas | 1| i3 eoo
wis| | (L.2 , : 1. : i b cUE
. B Y ! ] ' .' ! : .I . i
1050 6 ] 103 | 105 EERITE L) .| 134 . Tal [ 746 | P, 0] 185 _| ! 1 .feoa | |3 e20
1070 & 123 | 125 T | 138 149, 154 | sor |sos|.. | i |ers] leaa [ ) | 19 es0
roqo[ 7 4 143 | 745 | 156 |-vo9 814 Teay |86 ). |i. i|e3s | | 8a3 [ i| k3t 900
L1105 ! u' 803 | 805 als | 829 a34 8a1 |Bas |- | . |sss o | 903 S| 13 w20
4 - ] . : t H
. ! ' . . 1} - i N
viag 1 a23 | 825, 83s [ 849 | 854 - | 901 | 906 F l|=| a1s | ¢ 923 | ' | k3 9s0
1150, 8 ] 843 | 845 8ss | 909 | 914’ 921 | 926 "eas | |7 fess P 1001
o) 2 | 903 ; 905 916 [ 929 | | 934 | 941 |'946 , 9ss | |, hoos [ | a3lo20
. . ‘ I
1S l EL.) ) : N
lelnl 3 : 1 933 | 935 945 | 957 ooz tooa L1014 1023 - o3l "1 131050
. P _
1230l & i |d 1003 |L005 1015 1027 1032 ! 1038 1044 10573 o eier (. :1~13tlzo
1250) 5 u 1033 no3s o4 1057 1102 o8 fiis |, © s 1. o -%7 1301150
1215 [L.4 . ‘ _ | S IR 1
} h : - A . Lo
1290 1 : 1 h103 los 116 128 1133 Li40 [l 14s viss | ;|:, . heoa .,i! 13220
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. ! ’ : . bl
1350, 3 ! |a 1203 [1205 1218 228 | . 1233 240 f1246, hass |- |, |03, .h 13 120
I - . . . ' . : i . 5 (LI ¢ :
1390, 4 | |m 1233 h2ss | 1246 [1258 103 1o | e o esi] 3] 1 ase
. : : ‘ i _ OOk
1410[ 5 [ o 103 105 | 116 | 128 133 1o [ass [ L D fssf |0 J203 (! L 13 220
1430] sh2s3 bl lea szs 136 L:ﬁu 153 200 | 206, | | N as EER K13 | 13| 240
P - INDICATES AbCESSIiBLE pus Ehip I R o : ' ' i
* - GLE. RROI0 USE CHANNEL 7 ‘ . ; . ! |
! | . ot
.. 1 ! | l:




EXHIBIT 1-4
SCRTD DATA REVIEW

EXAMPLE HERMAN REPORT -

VEHICLE TIRE AND MILEAGE PAGE B8
WEDNESDAY .

EFFECTIVE DATE D6/20782 RUN DATE 067186782
. DIVISION NO, 9

2 130 16.0 210 2.8 100 00 0.0 H Y] 18.8 Y47 32.1%
3 :04 0.2 HF & 15.3 :12 :00 . 0.0 Y | 15,5 2:00 49.4
LINE
TOTAL 1:34 47.5 1:28 5n.0 112 200 0.0 3234 97.5 5:53 147.6
LINE NO. 443 L.A.=EL MONTE=MONROV1IA
N o N H E V E N U E kR E ¥V E N U E
PULL QUT PULL N LAYOVER OFF .ROUTE TOTAL IN SERV[CE
HUS
RUN TIME MILES TIME MILES TIME TIME MILES TIME MILES TIME MILES
1 04 0.2 :02 0.2 2N ¥:29 30.2 : 4:06. 0.8 9:38 194.2
F4 104 Ue2 :00 0.0 1:35 :00 0.0° 1:39 0.2 . 125 T4
3 104 0.2 :02 7.7 +07 :00 0.0 233 17.9 1:58 42.4
3 :30 15,1 :02 0.2 s44 100 0.0 1:16 15.3 2120 64,6
4 2% 16.9 102 N.2 : 10 :30 14,7 1:03 31.8 2:05 6.2
4 136 15.1 118 1.7 0 ’ +00 0.0 248 22.8 3:05 22.4
L INE )
TOoTalL 1:311 47.7 128 26.0 5:07 $:59 44,9 9:0% 118.8 $17:3% 357.2
LIKE NO. 494 LeAs-EL WONTE=-MONROVIA=GLENDORA,
N o0 N kK E VvV E N U E R E V E N U E
PULL OUT PULL IN LAYOVER OFF ROUTE - ToTAL IN  SERVICE
BUS )
RUN TIME MILES TIME MILES TINE ' TIME MILES TINE MEILES TINE MTLES
1 225 14.3 =10 T+6 N0+ 100 0.0 135 17.9 1:18 3.5
2 125 14.3 25 14,5 400 100 0.0 :50 28 .8 13346 31.5
LINE ) 7 _
T0TAL t50 2848 235 18.% 00 :00 0.0 V:25 L6.7 2:32 63,0

LINE NU. Sy FULLERTCN-BREA-FTNANCIAL CENTER



® €6 © 6 ¢ © o ¢

» © & @ 0 6 6 6 0 0 ¢

FILE DAT
- 1-8
BESRN TH
NO. PRO
1 an
Z AW
3 An
§ AWM
5 AM
& an
& PN
1 an
T PR
‘" AN
8 PH
9 AN
9 PH
10 aM
10 PH
11 Anm
11 PH
12 AN
12 PN
13 Am
1} PhH
ity AN
1. PM
15 am
15 PW
it AN
17 AN
11 Pn
18 AN
18 Pn
19 an
19 PN
20 AM
20 PN
21 PR
TOTALSS
FOREAGN
LNe 49%
LNe 746

EXHIBIT 1:5
SCRTD DATA REVIEW

EXAMPLE BUS LINE ACCUMULATION OF TIME AND MILEAGE REPORT

E LINL 887
F4 OATLY EWNCEPT SATURDAY L SUNQAY
PULL-0UT PULL-IN
HWILES  HOURS  MILES  HOURS
2 0% 97 121
o2 En‘ .2 102
R.2 118 9.7 127
Ned 11 10.2 125
3.0 109 .2 102
o? §n~ 'Q, :[0
" 3e0 118 9.7 127
Be2 130 [ ] 110
3.0 115 10.2 125
o2 108 18,5 1258
3.0 !0’ 9.7 127
Y 4 108 1s.8 125
3.0 109 .2 102
.2 t30 9.7 lz’
o2 H LY LI} 118
.2 ID! 18.5 125
3.0 109 9.7 127
o2 H L 14.5 1258
'!o’ 130 10.2 IZS
3.0 ;09 IN,S 125
18.3 £30
3.0 t09 18.5 125
18,3 130 10.2 128
2 tos 14:5 128
B0 (3] .2 102
Ne2 115 .2 m2
3 10w 4.3 IIs
3.0 115 9.7 127
3.0 109 145 125
14,3 t50 9.1 127
o2 H il 16+5 328
14.3 130 10.2 125
1e.3 130 145 128
18.3 130 9.7 127
o2 02
169.3 8232 J0l.9 11:20
149.3 8132 J01.9 11320
169.3 8332 301.9 11:20
169,13 8:32 l01.9 11120
169.3 8132 301.9 11120
LINE OPERaATIONS:
16eb 124

20.1 140

SCHEOQULED SERVICE Oata By BUS™ ﬂUN.

NILES

22.8

1Tt

T0.4
TOeh
TO.n
10:%
'0.“

10.0
1T.6

HOURS

1St

120

2125
2125
2128
2128
2128

9.9
L)
139
4.8
3.2
4.5
1241
'z.s
13.2
8.7
127
'..’
3.2
“0.3
L Y%}
'..’
Il.'l
35.1
28,5
IT.S
.3
17.5
0.5
18.7
8.2
LT}
§.5
12.7
175
280
18.7
24,5
28.8
z..o

Lodo-SAN GABRJEL-EL MONTE-SIERRA MADRE

17.8

RTINS
. Sul.b
" Syleb

S41.6,

S4l.6

26,8
37.1

22117
22117
22117
22117
22117

142
1:08

SCHEQULE NUMWBER

IN EFFECT 12-20-01

BY PULL-DUT™

" REVNUE —~—----=---
“NILES IN-SER LZ0
273.9 1230672189
250.3 Ylis? 2009
235.0 1lz16 2457

213.0 710322 - 27

ZDS.p 9137 2148
29.8 1728 108
haad T % Dunenel ¥1: ]
23.0 ‘1300
20.5 1t0é
—S$9.7" 2118 ~
98,9 LE]] t38
70.9 3:08 322
T 8T, 2156 T ilw
67.7 2158 112
137.0 63129 1:09
8.5 LT3 LY t28
$0.2 2128 [31]1
51.5 2123 105
85,27 3100
6B N 3118 138
20.5 1tOn
2V 2w Tl
65.2 3106 122
The 3rie 136
156,07 7102 TRE2N T
62.2 21488 132
29.6 Mr2e 105
21.7 1102
273 Tiaw 11l
22.9 1ol
29.8 1128 108
20.5 1310
LL Y ) 1157 108
22.9 359
‘138,0 ‘5181 150
2830.8 131135 23:0
2030.8 131:35 23310
2830.4 131135 23:0
2830.% 131:35 23:D
2830.8 131138 2310
33.% 132%
39.8 1:19

120

123

TOTAL

Ini26
LT &

T2y v

12¢22
1136

TRl

1:00
11086
2130
ut59
3130
3130
3i08
‘Te38°
Jiald
2159
2128
3:31
3158
| R1 L]

I T3 L I

3128
3184
#3136
3120
1133
N1 H
113§
1101
1138
1110
2102

159
Ginld

3 158138
3 158338
3 150138
3 158038
3 154238

1328
1:19

111119

lnllL
mILES - HOURS
283.8 1526
250.7 Inzld2
0.9 14158
220,22 ~ 13109
208.2 12133
38,3 ‘1£50
RLTY T U1}
35.5% 1180
33.7 1sad
CTNen T 3zOT
k7.6 6135
85.6 3:59
603 3ial
108.0 LEL1]
Isl.7 1357
B9.2 arl2
62.9 3238
T 3150
89T - wi2b -
85.9 N128
L1 ] 152
“qN,.8 2108
89.17 8123
89,1 4123
166.2 9:03"
b‘ln_ﬁ 3137
- 3843 1182
380 1iay
[17Y ) 2509
w69 2818
LLTY 2108 7
45.0 2108
13.4 2487
L1.7% ) 1156
15,8 T111
3372.0 1716155
3372.0 178158
3372.0 - 176255
3372.0 176155
33712.0 176:58
b2 2:06
1T.5 23127

‘REVISED 7-25-82

. -4;' ?] ‘.‘

DAYS OF

OPERAVION

23856°
23056
23456

23886
2356
23056

238567

23056
23056
2386
23056
23056
23056
234586
23856
23856
23856
230586
23856
23456
23056

23856
23856
238587
23856
23856

238586 7 77

23858
23456
23486
23856
23056
23456
23886

23456
23458

23856

—T— e e

1
L]

.

v
&
| @
4

]

B o g——

——— -4



Steps 4 and 5 - A vehicle assSigned to a bus run

service period operate on another line. This is
commonly referred to as interlining. To obtain
an accurate count of the scheduled number of
miles to be operated on one specific line, ad-
justments for interline service must be made to
account for those portions of runs serving other
lines (subtract miles) and for service provided
by other foreign 1line bus runs (add miles).
Prior to the issuance of the BLT, the mileage
statistics on the Herman Reports were manually
adjusted to account for interline service. The
new BLT identifies and adjusts for service going
into foreign 1line operations: service coming
from another line, however, must bYbe manually

added to line totals. The worksheet for inter-
line operation adjustments 1is the Cost Factor
Control Sheet, as shown in Exhibit 1-6.

Manually prepared for each 1line, these sheets
provide the necessary input for computer prepa-
ration of the 4-24 Report. A sample page of a
4-24 Report is presented as Exhibit 1-7,.

With minor exception, Steps 1 through 5 have,
are, and will continue to be regularly conducted
for each shake-up. The remaining activities,
however, were performed specifically for satis-
£fying FY 1981 TPM reporting regquirements..

Steps 6 through 9 - Following preparation of the
4-24 Report and files, TPM processing moved to
the Service Analysis Section. As shown by the
flowchart, weekday scheduled service statistics
developed in Steps 1 through 5 were merged with
other data items obtained thtough ride checks.
Scheduled service statistics were matched to the
date on which the ride check was c¢onducted. The
product of this merger was weekday LPT data
files. Sorted by service classification, TPM
reports were printed itemizing service and use
statistics for each line within a classification
(Step 7B). An example of a TPM line data report
is presented as Exhibit 1-8. The TPM line data
reports initially contained only FY 1981 data.
Because ride checks were not conducted on all
lines during FY 198], similar TPM files and
reports based on FY 1980 data were produced
(Steps 9, 9A).




EXHIBIT 1-6
SCRTD DATA REVIEW

EXAMPLE COST FACTOR WORKSHEET ®
[
FILE BATE - B2/L&/BY I
CNVRL TLkM SCHED LINE SIGN .
pIv  BI¥V NO  NO DH___ REP___OFF___MISC _ WORK __OVER__PREW ___ PAY___
W
09 63362 494 bLX 1:09 ©0:30 0:15 0:00 7:5¢  0:00 0:00 7:51 X )
- . o - _ ___ﬁl
:'
: . e e - e e s
_Wﬂﬁﬂﬂﬂgﬂ' @
HOURS mn,gs Ih EFFECT 12/20/8) ) "
: TOTAL {NSERVICE YOTAL _IN-SERVICE REVISED / f ::.
4200 'f'"-?-‘i 1’60 A'i 31 lk 13 fpom 7 EGQUIPMNENT - ) o o 7”**__:'
Cdrob diiac 2 Y 4o, ReMe PeMe REVENUE  TOTAL TOTAL "
tiol dlise 1 9 e teemt ?\ RUSH BASE RUSH OWL NILES WILES TRIPS il
+1:49 )5 +56 A3 iR frim 495 . _ L o
Q o0 | ' 94" 166 s
to:ol 1 2:59 170 496 =ToTALS . S
] L]
- S
' ul
LINE CONPOSITE "
tuu I PNENTI VEHILCLE HOURS o T L
VEHICLE mILES ®
EUUIPMENT ! i} ‘ ) ——
INTERLINE ! INIERLINE SERVICE ' INTERLINE SERVICE o
SAVINGS ! N ON ' NCN L@
DIV AN PH ! REVENUE REVENUE ... NON ! REVENUE _ REVENUE- o NON e e =
NO- RUSH BASE RUSH OWL AR PHY e - ¢ - REVENUE REVENUE  TOTAL! ¢ -~ ¢ - REVENUE REVENUE TOTAL ;}:.
______________________________________ e e e e b
e —m e e I e e me e e - ol
o e mmm e O Y I s N @
TORAL ________ e —— e —— e S e e e e mm——— SO UL U o
N
_ "o
SCHEOULED StRVICE OPERATING COSTS o
E @ v 1 P MW E N T N
6 R 0 S5 S INTERLINE  VEHICLE HOURS VEHICLE MILES ' Ry
LINE DI\I A.M. DAY PeMe SAVING L
NO AUSH BASE RUSH  OwL AWM. P,M, TOTAL REVENUE TOTAL  REVENUE .
i
.o . - —— e
e q 3 © 3 o | & "1%s8 955 336 190 \ i®



EXHIBIT 1-7
SCRTD DATA REVIEW

EXAMPLE 4-24 REPORT

RFPORY NO. 4£~24
PAGE 6 OF 22

SCHEDULID SCRVILE OPERATING COSY FALTORS
EFFCCVIVE SEPTEMBER ¥4, 1980

DAILY EXCEPT SATURDAY AND SUNDAY
S-REHOQL DAY - NON-FACL, NON-DPQUL_SCHEQULES _

................. LauiemENy ..

_________ __GROSS o INTESLINE )

AaM, DAY PaMy --eMYING_ ---YEHICLE _HOQURS __ . - YEHIELE _MILES _
RINKE L BUSY____GASE___ . BUSM____OWL______ Y SR 'Y . S JOIaL . BEVINUE_ ___ I10YAL.___BEYENUE. _
490 1 ] 13 1 151.26 141.57 2,910 2,5¢8
492 4 4 _ 17.44 12.03 491 33
493 5 2 6 ' 2 2.4 17.57 EFL3 290
494 “ & 1 2 18.02 13.04 34 - Y8E
495 o __ 4 B _ 1 bhaek? 62,00 1,279 1,235
496 6 6 7 BiakS 77.43 2,161 2,743
5G1 1 1 4.1 2.20 1S 57
503 i) ) 351 2.26 113 n
504 1 1 «.33 2044 143 60
505 ] 3 13.406 £.20 281 174
507 3 1 _3.34% L PSI.) 18 36
508 1 ) 4.0% 1.51 123 63
509 2 bl 945 4.317 289 144
511 1 1 - 3e34 22719 £8 59
512 Fl 2 10.49 4£.39 258 150
514 O . R . 13,32 - 635 322 147
52y 7 7 33.0) 21.22 698 326
601 2 b, " 12626 . 10.22 248 202
602 b] & 1 23-21 15.29 £51 2713
604 ] ] i) 2 22.01 10.41 557 339
605 4 & : 19,40 13,16 429 308
606 . 4 . o . 19.03 10.37 90 206
607 o 7 8 " 109.26 1C0.58 2,059 1,805
60a 3 3 1:3.39 6.59 365 189
716 [ 6 26,1 12.4¢ 367 159
129 1 12 2 45.21 26432 1,160 704
737 4 4 ¥éa29 10.20 425 228




EXHIBIT 1-8
SCRTD DATA REVIEW

EXAMPLE TPM LINE DATA REPORT

‘ lme® Daveof etc BoofMices  BugHoues
' Chnece M&NA LaS N . Tora Yeverai
DCATA’L FYGI-LACTCI. w._]’.ﬂ-\-&:wn m_Fafu
DATA 9R] SL74TS .12/C02/81 10:34:20 (L) A e
ie 2 90C7C8 I 15355 3308 24972I4.86179.18 19 4577,91 ~°
\ 2. T 840121 1 33214 48B4 4351019,23346,87 33 10673.49
3. & 81C319 1 201C6 2933 317.461223.95 24 €434,70
g et g E1021I01 31036 6234 492S490.20388.L82 43 11337.77
5 12 810127 1 16405 2506 2022212.16(162.28 20 5454.15
be 24 800524 1 10639 3861 3235R24.36(183.7C 20 Hubu,.44
R " Sam ra- srczm T 9377 1897 1TITNTILIGH24.84T7T° 15 299025
£ oty ST SN W VR o T W M
10. 32 810217 1 4934 1075 1G12) 82.6E 64s863 6 . IT743.36
1i. 3 8CCS08 1 4315 1733 1u19i11u 85| 33.02 5 1824.44
by S CO PO —TO e 2P Fer 2P s~
T3 o 39 810128 1 §T2T 2948 :rzss‘z% 56 9?.98 Z1 - TZI I
14, 41 80CS26 1 11485 1021 91£118.75) 87.43 10 3625.41
15, 42 816506 1 21775 2198 26S63N4,55R72.68 27 6789.91
I HTBLCTIS T 1408% Z3T4 SCO2RCIW.EBI{6G.52 16 W9IT.7TS
17. 56 810113 1 5913 2796 1937157.1C0115.73 18 2345,.93
13 g4 801113 1 2§'isu 3225 2801R89.4ER25.92 22 84837.57
R —Pee T eSS e T P ST
S W-&--——W 260322489 F I OSHO IR 2O 2050 wE
21, 86 810410 1 6952 2560 zu91u61 41132.78 18 24ST.45
T e U S CgIOIIT 1 20933 2233 2C e 6TN3Y 3T T3 T NGBUET T
23, $2 8CO7T30 1 1222% 3077 2516 ua.*rees.uc 21 4356.16
24. 94 B8C0627 1 19CTuw 2435 2328235.431874.80 18 6220.26
—'dﬁ—-.—_u-..- - P e Yl - e T T T - 2 i m..&sm.&nf_
26, "105 810520 1 19497 2485 29u389.1c; 23.58 23 6103.97
27. 2Cu 8104L8 1 45999 S73I3 13e.1 87, e-373.c=- 26 13360455
T Y ——- i S R Pt P PP DP I ha P DG, T
29¢ - - --218 8CIC1S 1 21584 29%9 151nsce.u12=1.12 22 69C1.45
— 3t 212 ‘301COT 1~ 12396 2962 26T222T.6C178+38 16 394,58 —
- 32, 420 810421 1 6834 1713 155;331 e18| 97,63 10 2324,41
/ 33, 426 800911 1 7505 2108 1813167.5C11640F 12 2763.CC
T BT ——— e PO R T S P91 S AG63L 22 0 ST FE RO PT HPRETE T
3s. 28 810316 1 4931 1911 1609122.51| 9387 11 1716,.8C
v 36, 32 810223 1 3133 1645 1408J14,51| 79.3%F 8 1154,13
=375 838 RCIZIC 1 19T 1599 1385115.76[ 82,307 zmn——-
- 3154 $36 810106 1 8674 ICST 2161;.181.73[1“0-“3 12 3u435.58
85 871 3ICS519 I 3438 2213 1866148.C1111742 11 ~ 1280.,79

'END OATA, ERRORS: NCNEo. TIME: 0,711 SECe IMAGE COUNT: 40




Steps 10 through 14 - At this point, the Advance
Planning Section assumed data processing re-
sponsibility. TPM data reports were reviewed
and a dataset was selected for each line. A set
of guidelines were developed +and used for
selecting the date of the dataset and for making
adjustments to lines which were modified during
the course of the year. The first task was to
identify lines which assumed new numbers at some
point in FY 198l1. A Line History Report listing
new line numbers and when service began under
the new line was used for this purpose. The
second task was to identify lines which under-
went service modifications, whether in terms of
alignment or service levels. The third task was
to inspect the TPM line data reports to deter-
mine whether more than one line check was avail-
able for the modified 1lines. If so, the sta-
tistics were manually prorated and expanded to
annual statistics according to the service per-
iods in which they would have applied; e.g.,
three months for data from the first check and
nine months for data from the second check.
Counts made of the number of weekdays, Satur-
days, and Sundays within each service period
were used to factor the daily statistics to
annual values. If only one check was available,
the data were used as reported in the single TPM
line data file without adjustment. Changes
which went into effect as of June 21, 1981 were
not 1incorporated into the analysis since the
1981 fiscal year ended on June 30. ’

For those lines not requiring adjustment and for
which more than one ride check was conducted
‘during FY 1981, data from the most recent check
were selected. If FY 1981 data were not avail-
able, data were retrieved from the last con-
ducted ride check, whether it was from FY 1980
or earlier. Once selected, total annual weekday
vehicle miles were manually computed by multi-
plying daily miles by 255 weekdays.

Weekend annual vehicle miles were also estimated
from data provided by the 4-24 Report. Rather
than being linked to a ride check dataset, how-
ever, all Saturday and Sunday mileage statistics
were manually obtained from the last 4-24 Report
of FY 1981. Saturday mileage was multiplied by
52 days; Sunday mileage was multiplied by 58
days to account for all Sunday and holiday
service.



Analysis and vVerification - Two definitional and pro-

cedural problems have been identified which could potentially
affect the accuracy of the data base. The first concerns the
definition of total wvehicle miles. Although both revenue and
non-revenue mileage are 1included, the statistics reflect
scheduled miles rather than actual miles traveled. The pro-
cessing. procedure does not allow for adjustments to account
for non-scheduled changes, such as road calls, missed runs, or

extra trips.

To assess the impact on the FY 1981 data base, a study
.perfofmed by the Mileage Section was reviewed. It was con-
ducted to determine the difference between actual and
scheduled miles of service. From July 1, 1980 to June 30,
1981, all non-scheduled added miles, cancellations, and

temporary scheduled miles were processed each day to establish

actual daily miles. On an annual systemwide basis, the

results were as follows:

Scheduled Miles: 105,159,971(1)
Actual Miles: 105,661,540
Difference: ' 501,569
Percent Difference: +0.48%

Although the impact ©on any particular line may be significant,
the overall systemwide Adifference between actual and scheduled

mileage is small. The report also indicated‘that the

(1) This figure does not match either the TPM or TDA total
vehicle miles statistic because it includes special ser-
vices and is derived from a cumulative count rather than
a factoring procedure.
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calculation of actual miles required approximately 1,000 man=-
hours. From the results of the Mileage Section's study, the
scheduled service statistics, without adjustment for non-
scheduled changes, reasonably represent operated service

levels.

A second potential problem concerns the lack of any
adjustments to account for seasonal variations in service
levels. As calculateé for FY 1981, the daily weekday vehicle
miles statistic reflects service which was scheduled for the
day on which a ride check was conducted. In this way, the
daily vehicle mileage in effect during one service period was
factored to an annual value without consideration of service
levels in the three other periods. Weekend statistics based
solely on the mileage statistics reported for the last

shake=-up period in FY 1981, are also suspect of this problem.

To assess the impact of SCRTD's procedure on the data
base, annual weekday vehicle miles for a sample of lines were
independently calculated. The verification process consisted
of: (1) selecting a minimum 10 percent sample of lines by
service classification:; (2) retrieving the daily vehicle mile
statistics from TPM reports and multiplying by 255; (3) re-
trieving daily vehicle mile statistics from 4-24 Reports for
each service period in FY 1981 and multiplying by the appro-
priate number of weekdays, Saturdays and Sundays; and (4)
comparing the results of the two procedures. The results of

this verification process are presented in Exhibit 1-9.
As shown, the two procedures yield different annual

statistics. The most significant differences were found to be

in 1lC-Local Community and 1lA-Local Demand classifications.
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Service
Classification

1A

1B

1C

2A

28

Local Demand

Local Policy

Local Community

Express Multi-Stop

Express Limited Stop

EXHIBIT 19
SCRTD DATA REVIEW

VERIFICATION OF TOTAL VEHICLE ‘MILES

Number
of Lines

in Sample

5

10

12

Vehicle-Miles
in'Sample/
Vehicle Miles
in Classification

13%
8% _

60%

66%

43%

Annual Weekday
Total Vehicle Miles

TPM

Procedure

5,113,260
1,644,750

927,435
9,784,356

1,859,970

Verification

Procedure Difference
5,233,365 1 20,105
2.3%
1,645,074 324
1.0%
964,410 36,975
4.0%
9,838,436 54,086
1.0%
1,869,543 9,573

1.0%



The latter accounts for almost 50 percent of weekday service.
If the sample's 2.3 percent variance were to be applied to the
total vehicle miles in the 1A classification, the discrepancy
between TPM factored and actual scheduled service would total
over one million miles. It is therefore recommended that the
TPM data be collected separately for each service period in
order to account for service changes in particular lines or

groups of lines and seasonal variations in service levels.

An additional issue, that of internal consistency and

timeliness of the data base'is discussed in F._ Unlinked Pas-

sengers.

B. In-Service_Vehicle Miles

TPM Defihition - In-servicé vehicle miles are defined as

the actual distance traveled between the first and last stop

on a route: it excludes all deadhead mileage.

TDA Definition - Vehicle service miles are defined as

scheduled reévenue bus miles of operation exclusive of pull-

out, pull-in and interline deadhead mileage.

TPM Data Collection_Procedure - The numbers of in-service

vehicle miles shown on the TPM feporting form are the summa-
tion of individual line in-service mileage 'statistics. Week-
day in-sérvice vehicle miles were derived from data collected
during ride checks. A ride check is performed by a checker

t‘ravelli_ng on=-board all bus trips scheduled for a line on a

single day. Among other items, the checker records every
timepoint location served by the bus. Actual miles trawveled
Cw



while in-service are c¢alcilated by computer with the assis-
_tance of a mileage matrix. The Service Analysis Section is
résponsible for processing this information and constructing
Line Files which contain all ride check data. LPT data files
were constructed from these Line Files together with scheduled
service'Statistics matched to the date of the ride check. The
Advance Planning Section of the Planning Department used com-
puter-generated line data reports to manually compile in-
service mileage statistics for the TPM reporting form. Satur-
day and Sunday statistics were obtained directly from 4-24
Reports published for the last schedule period in FY 1981.

A representation of the steps which were followed to
derive in=-service +vehicle miles is presented as Exhibit 1-10.

Additional discussion of particular steps follows.

. Steps 1 through 6 - Ride checks record what
actually occurs on the street for one complete
service day. Lines are selected for ride

checks on the basis of the Scheduling Depart-
ment's receipt of requests for information
about particular lines. A systematic updating
of o0ld data has been given a low priority.
Thus; all lines were not surveyed in FY 1981,
although some were checked more than once.

Once the checks are performed for a line, the
Scheduling Department assembles all ride check
forms and sends them to Service Analysis where
a data technician is assigned the responsi-
bility of constructing a Line File. The data
technician checks for the reasonableness and
completeness of the trip sheets and adds in-
formation necessary for data processing
{Step 2). Information is directly Xkeypunched
off the ¢trip sheets and processed (Step 3).
The data technician checks the suitability of
the existing mileage matrix which contains
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EXHIBIT 1-10
SCRTD DATA REVIEW

IN-SERVICE VEHICLE MILES

FIAST.AND LAST 8US
STOP ON TRIP RECOROED
OURING RIOE CHECK

(1a.) WEEKDAY
10.) SATURDAY AND
SUNDAY

!

_RIGE CHECK FORMS
INSPECTED AND PREPARED
FOR KEYPUNCHING

4 I

MILEAGE 3.
MATRIX /nms CHECK TRiP
DEVELOPED SHEETS KEYPUNCED
: AND PROCESSED
Be! [ inpur. PoiNT / > NUMBER OF TRIFS
TOFOINT OIS: MULTIPLIED BY MILES'
TANCES FOR ALL PER-TRIP EQUALS
_TRIPS ON LINE / IN-SERVICE MILES
DATA VERIFIED
AND LINE FILE,
CONSTRUCTED
6a.) -
QuTPUT
WEEK DAY
LiNE FILES
]
7! INPUT- " LiINE FILE MERGED WITH
SERVICE SCHEDULED SERVICE
DATA FILES DATA FILESTQ CAEATE
: LPT DATA FILES

!

LPT FILES SDRTED
8Y SEAVICE CLASSK-
FICATION AND TPM
REPQATS PRINTED

tBa.) - 8.
INPUT DESIGNATION
OF LINE SERVICE 1
CLASSIFICATIONS

iBb.)

DUTPUT. FY 'B1 TPM

LINE DATA REPORTS

BY SERVICE
CLASSIFICATION.

Note: See Appengix I-E for Flowcnart Lagend



EXHIBIT 110
SCRTD DATA REVIEW

IN-SERVICE VEHICLE MILES

(Continued)
(8b.}
T L
9
FY ‘80 WEEKDAY
LPT DATA LINES WITHOUT FY
FILES PRODUCED "81 LPT DATA FILES

IDENTIFIED

i n. 1 —

LINE CHECK DATA SELECT-

10
(1. OUTPUT: FY ‘80 TPM ED FOREACH LINE. UP-
LINE:DATA REPORTS DATE LINE CHECKS FOR
BY SERVICE MODIFIED AND
CLASSIFICATION RENUMBERED LINES
- IDENTIFIED
12 [T DAILY WEEKDAY IN- 3 "REVENUE MILES COm.
SERVICE STATISTICS Sug- PUTED FROM BASIC
TOTALED BY SERVICE OPERATING SCHEDULE
CLASSIFICATION AND (SEE TOTAL VEHILCE
OMUI.HPLlED BY 265 MILES
EQUALS ANNUAL WEEK-
DAY IN-SERVICE MILES FOR DISCUSSION)
1123.) - L , :
DUTPUT. ANNUAL 132 OUTPUT. REPORT
WEEKDAY IN- No. 4-24 - SCHED:
SERVICE MILES ULED.SERVICE |
8Y SERVICE OPERATING.COST
CLASSIFICATION FACTDRS BY LINE
14.
SATURDAY AND SUNDAY
REVENUE MILES RE-
TRIEVED FROM LAST
FY 'B14.2a REPORT
15 ]
) SATURDAY MILEAGE
STATISTICS SUBTOTALED
BY SERVICE CLASSIFI-
CATION AND MULTIPLIED
BY 52 EDUALS ANNUAL
SATURDAY REVENUE
VILES. SAME PROCEDURE
Z0R SUNDAY WITH 58
DAY EXPANSIDN FACTOR
)
150 OUTPUT. ANNUAL
SATURDAY AND
SUNDAY REVENUE
MILESBY SERVICE
CLASSIFICATION

TPM DATA REPORTING
FOR COMPLETED




point-to-point distances for all typés of trips

on the line. If route alignment has not
changed since the previous ride check, the
existing distances on file would be used. If

routing has changed, however, revised point-
to-point distances would be entered. The data
technician then runs through several stages of
verification checks.

. Steps 7 through _16 - See discussion under
A. Total Vehicle Miles, Steps 6-14.

TDA Data Collection Procedure = The number of revenue bus

miles reported for TDA audit purposes (See Appendix 1-B) are
the summation of individual line mileage statistics. The line
statistics represent scheduled revenue miles as reported in
the 4-24 Report, expanded to annual values. Based on the
statistics provided in three 4-24 Reports issued for FY 1981
(June, September; and April}, a weighted daily average revenue
hours value was computed for each line. Annual weekday,
Saturday, and Sunday statistics were factored from the average
daily wvalues using 255, 52, and 58 day expansion factors
respectively. Based on the Planning Department's assignment,
lines were divided into express and local classifications.” A
ratio of express to local mileage was computed based on
mileage statistics reported in the June 4~24 Report. This
ratio was then applied to the derived annual systemwide
statistic to estimate 1local and express revenue miles,

respectively.

Analysis and Verification - Although the definitions of

TPM In-Service Vehicle Miles and TDA Vehicle Service Miles are

similar (See Attachment B), SCRTD elected to collect and

process the data using two different methods. Reported TPM



mileage statistics reflect the expansion of actual daily
inéservice data, as recorded by a ride checker, to annual
values. Two potential concerns with this approach have been
identified. The first 1s that some portion of a line's mile-
age may have been excluded from the daily ride check count.
Bus trips operated by a foreign line vehicle may not have had
a ride checker on-board. Thus, the in-service mileage calcu-
lated for a line which uses foreign line buses, would have
been underestimated. The Service Analysis Section is cur-
rently instituting procedures to adjust 1line statistics to
account for any unchecked bus trips. The second concern per-
tains to the expansion of a single day's statistics to annual
values without adjustments to account for unscheduled oper-
ating changes, e.g., missed trips and extra trips and
scheduled seasonal variations in service levels. As discussed

under A. Total Vehicle Miles, however, the impact of un-

scheduled operating changes on total systemwide statistics is

very small.

Reported TDA mileage was developed by expanding scheduled
daily revenue miles to annual values. As discussed prev-
iously, the use of scheduled service statistics without
adijustment, does not account for unscheduled operating
changes. In addition, revenue miles as reported on thé 4-24
Report include within-line deadhead travel. (It excludes
pull-out, pull-in and off-route deadhead travel). By TDA
definition, all deadhead travel should be excluded.

A sample of lines was examined to determine the impact of
within-line deadhead on the in-service statistics. Because
the incidence of within-<line deadhead or off-route travel is
greater on eXxpress lines, these services were reviewed more

extensively. For 1local services within-line deadhead travel



accounted for 1 to 3 percent of sampled in-service vehicle
miles., For express services, it accounted for 2 percent of
Multi-Stop (2A) in-service miles, and 9 percent of Few-Stop
(2B) in-service miles, as shown by Exhibit 1-11. The source
of the information presented in the exhibit is the previously
referenced Bus Line Accumulation of Time and Mileage Report.
According to these reports, the majority of off-route mileage
is operated within a single line rather than interlined
between two lines and that the impact of including deadhead in

Classification 2B's statistics is fairly-significant.

A comparison of TPM and TDA in-service mileage statistics
reveals a difference of almost 4 million annual miles.

Reported annual in-service miles are as follows:

TPM: 84,754,382 miles
TPM Adjusted for

Special Services: 87,865,861 miles
TDA: 91,611,000 miles

Difference: - 3,745,139 or 4.3% of TPM mileage

In addition the allocation of miles to local and express
service classification varies by report. The data processing
procedures used for TPM purposes result in the assignment of
78 percent of systemwide in-service miles to local serwvice;
whereas, TDA procedures result 1in 75 | percent to local
services. To ensure consistency among reported service
statistics, both in terms of total miles and allocation to
service classifications, a single approach should be adopted

for the collection and processing of service statistics.



EXHIBIT 1-11
SCRTD DATA REVIEW

VERIFICATION OF TDA IN-SERVICE MILES

2A 2B
Express Multi-Stop Express Limited-Stop

Sample Lines/ _ '

Total Lines by Classification 90% 63%
Daily within Line

Deadhead Miles 730 379
Within Line Miles/ _

Off-Route Mifes 73% 85%
Within Line Miles/ ,

in-Service Miles 2% 9%

Source: Bus Line Accumnulation of Time and Mileage Report.




C. - Total Vehicle Hours

TPM Definition - Total scheduled vehicle hours includes

all pull-out, pull-in, and off-route non-revenue time and

in-service and layover revenue time.

TPM Data Collection Procedure - The number of total week-

day vehicle hours shown on the TPM reporting form are the
summation of individual 1line time statistics. The 1line
statistics represent a predetermined number of revenue and
non-revenue hours scheduled for the day on which a ride chedk
was conducted, expanded to an annual value. The steps in-
volved in this process are depicted in Exhibit 1-2. As dis-

cussed under A. Total Vehicle Miles,. the Xkey source for

scheduled vehicle hour statistics was the Scheduling Depart-
ment's 4-24 Report and its associated CFS data file. For
weekday data needs, the Service Analysis Section merged this
file with use statistics from its Line File. The results were
TPM line data reports by service classification. A planner
from the Advance Planning Section subseguently selected the
most appropriate dataset and applied annual expansion factors
to the daily statistics. Information was then recorded iﬁqthe

TPM reporting forms.

Saturday and Sunday total vehicle hour statistics were
mandally obtained from the last 4-24 Report of FY 198l1. The
daily statistics were factored to annual values using 52

Saturdays and 58 Sundays and holidays.

Analysis and Verification - The same concerns described

for total vehicle miles apply for total vehicle hours. In

summary these are: {1l) scheduled vehicle hours do not account
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for unscheduled operating changes which occur every day; and
(2) vehicle hours for one service period do not account for
scheduled service changes which occur in the other service

periods.

VD. In=-Service Vehicle Hours

TPM Definition - In-service vehicle hours are most simi-

lar to SCRTD's definition of revenue hours. Based on
scheduled service, it includes in-service, layover, and
within-line deadhead travel time. It excludes pull-ocut,

pull-=in, and between-line deadhead time.

TDA Definition - Vehicle service hours are defined as

scheduled revenue bus hours of operation including in-service,
layover, and within-line deadhead and excluding pull-out, .

pull-in and interline deadhead hours.

TPM Data Collection Procedure - In-service wvehicle hours

reported for the TPM program are based on a systemwide ratio
of the number of revenue hours to total hours. At SCRTD;qthe
rule of thumb is that weekday revenue hours constitute 92
percent of total vehicle hours. In-service hours were derived
by multiplying total wvehicle hours for éach service classifi-
cation by a constant 92 percent. For the weekend, in-service
vehicle hours were computed as 96 percent of total wvehicle

hours.

TDA Data Collection Procedure - The number of rewvenue bus

hours reported for TDA .audit purposes are the summation of

individual line hour statistics. The line statistics
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represent scheduled revenue hours as reported on the 4-24
Report, expanded to annual values. Based on the 4-24 Reports
issued for service in FY 1981, a weighted daily average reve-
nue hours value was computed for each line. Annual weekday,
Saturday and Sunday statistics were factored from the average
daily wvalues and added tbgether to equal annual systemwide
revenue hours. A ratio, developed on the basis of a count of

local and express miles (See B. In-service Vehicle Miles), was

applied to total systemwide revenue hours to estimate local

and express components.

Analysis and Verification - Weekday TPM in-service

vehicle houis for all service classifications were estimated
on the basis of a flat 92 percent of total vehicle hours:; for
weekend data, a 96 percent factor was used. Although this
procedure provides a fairly accurate estimate of total system-
wide in-service miles, it does not account for differences in

operating practices among the five service classifications.
For example, it would be reasonable to suspect that this
factor would be less than 92 percent for express routes
because a large proportion of its daily service is concen-
trated in the peak period. Pull-out and pull-in déﬁéﬂead
travel time could thus constitute a larger percent of an
express line's total daily vehicle hours than that for a local

all day service line.

To assess the impact of using a 92 per¢ent weekday factor
and a 96 percent weekend factor for all service classifica-
tions, vehicle hours were examined for a sample of lines. The
results are presented in Exhibit 1-12. As shown, the total
systemwide percentages are almost identical to those used by

SCRTD staff, but the wvariation among the classifications is
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EXHIBIT 1-12
SCRTD DATA REVIEW

VERIFICATION OF TPM IN-SERVICE VEHICLE HOURS

Percent Revenue
of Total Vehicie Hours

Service Classification Weekday Saturday
1A Local Demand 94 96
1B Local Policy 94 95
1C Local Communi'tyl | 97 97
| 2A  Express Multi-Stop ' 90 96
2B Express Limi_ted‘-St_op 66 No Se;v;c‘e:

in Sample Lines

Average 91 96

Source: "Scheduled Service Operating Cost Factors,” Report No. 4-24, June 1980 —
April 1981.




significant for weekday service. In service classification
2B-Express Limited Stop, Jjust 66 percent of sampled total
vehicle hours is operated as revenue service. This percentage
is even less if one considers that within-line deadhead travel
time 1is included in the calculation of Report No. 4-24's
‘revenue hours. On an annual basis, scheduled in-service
vehicle hours for Classification 2B would therefore be closer
to 125,924 than the reported 175,529 - - a difference of
almost 50,000 hours.

E. Peak Vehicles

TPM Definition - Peak vehicles are defined@ as the maximum

number of vehicles necessary to provide scheduled service.

TPM Data Collection Procedure - The numbers of peak

vehicles preseﬁted on the TPM reporﬁing form are the summation
of individual line equipment requirements. A flowchart of the
data collection procedure is presented as Exhibit 1-2. As
shown, the 4-24 files provided the necessary vehicle
statistics (Step 5&, Exhibit 1-2). As part of the '4-24
preparation process, vehicle requirements were manually
determined from scheduled bus run information provided on the
Herman Reports; Bus Line Accumulation of Time and Mileage
Reports are currently used. This vehicle count identifies the
total number of buses required to operate an individual line's
scheduled service by time period: including a.m. peak, day
base, p.m. peak, and owl. O©On the 4-24 Report, these statis-
tics are reported under the heading "“Gross Equipment." Gross
equipment does not account for equipment savings realized by

operating some trips on two or more lines with one vehicle.

1-19



EXHIBIT 1-13
SCRTD DATA REVIEW

PEAK VEHICLE VERIFICATION

Operating Schedule
June 1980 September 1980 April 1981
Gross PM Peak Vehicle A
Requirements 1,999 2,016 2,053
Less Interline Savings 7 48 60 65
Net PM Peak Vehicle .
Requirements 1,951 1,956 - 1,988



Such savings are 1listed separately on the 4-24 Report as
"Interline Savings." As a result, peak gross equipment
statistiés double count all buses which 6perate on two or more
lines. Net vehicles, or actual peak fleet requirements, can
be computed by subtracting interline savings equipment from

gross vehicles.

Similar to the other scheduled service statistics of
total miles and hours, gross peak vehicle requirements are
processed into the 4-24 Report and the TPM line data reports.
The line statistics are retrieved by the Planning Department,

subtotaled, and included in the TPM Reporting Form.

Analysis and Verification - Data entered into the TPM

line data reports are soft in three primary areas. First, as
described above, gross vehicle requirements double céunt
§ehic1es assigned to more than one line during any given peak
period. Second, rather than a snapshot of peak vehicle needs
at any one point in time, vehicle reduirements are estimated
for a period stretching close to two years. This occurs
because service data files are selected to match the date on
which a ride check was ¢onducted. Within two years; - many
scheduling changes could occur which could go unnoticed by the
TPM data collection process. Third, unscheduled operating

changes are not .incorporated into the data base.

For TPM requirements, SCRTD should report the maximum
number of vehicles required for peak period operations. The
number of P.M. peak vehicles required for the three operating
schedules in FY 1981 is shown on Exhibit 1-13., The P.M. peak
period equipment requirements are used because they - are

greater than A.M, peak period needs. As shown, the maximum



number o6f vehicles are fequired in the April 1981 schedule.
Its vehicle requirement was 1,988 as compared to 1,907
vehicles reported for FY 1981 on the TPM form. This figure is
to be used in the development of a three-variable cost

allocation model.

F. Unlinked Passengers

TPM and TDA Definition = Unlinked passengers are counted

as total boardings.

TPM Data Collection Procedure - Unlinked passengers

reported on the TPM form are the summation of annual boardings
estimated for individual lines. The procedure for developing
the passenger statistics is depicted as Exhibit 1-14. A fiore
detailed description of particular steps in the process

follows.

. Steps 1 through 10 - Total boardings are
recorded by ride checkers on all scheduled
trips for the selected .check day-. A sample '
1982 ride <check form 1is presented as Ex-
hibit 1-15. Similar forms were used in
Fy l98l. Passenger alightings are also
recorded on the form. During data verification
{Step 4), the balance between total passengetr
boardings and alightings is evaluated to deter-
mine the accuracy and reliability of reported
data. Adjustments to the data base are made as
necessary. A data technician also verifies
that trip sheets were turned in for all
scheduled trips. For FY 1981, weekday passen-
ger boarding data were processed into Line
Files and subsequently into LPT data files as
described previously in A. Total Vehicle Miles
and B. In-Service Vehicle Miles {Steps 4-10}.
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15a.)

1Ba.1

iBa.}

INPUT
SEAVICE
DATA FILES

INPUT: DESIGNATION
OF LINE SERVICE
CLASSIFICATIONS

FY ‘BOWEEKDAY
LPT LINE:DATA
FILESPAOOUCED

JUTPUT FY 30 TPM
{INE DAT4 REPORTS
3¥ SERVICE
CLASSIFICATION

SCRTD DATA REVIEW
UNLINKED PASSENGERS

16b.i I

EXHIBIT 1-14

TOTAL DAILY
BOARDINGS RECORDED
OURING RIDE CHECK
{1a) WEEXDAY
{1b.) SATURDAY

AND SUNDAY

RIDE CHECK FORMS
"INSPECTED AND PREPARED
FOR KEYPUNCHING

" RIDE CHECK
TRIP SHEETS
KEYPUNCHED

AND PROCESSED

DATA VERIFIED
AND LINE FILE
CONSTAUCTED

oUTPUT:
WEEKDAY
LINE FILES

LINE FILES MEAGED W/ TH
'SCHEDULED SERVICE
DATA FILES TO CREATE

LPT DATA FILES

LPT DATA FILES
SORTED @Y SERVICE
CLASSIFICATION AND

_TPM REPDRTS PRINTED

DUTPUT FY'31
_TPM LINE DATA
REPORTSAY SERVICE

CLASSIFICATION
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DATA FILES
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UINE CHECK DATA SELECT.
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110a.)

9.
S |

~ EXHIBIT 1-14
SCRTD DATA REVIEW

UNLINKED PASSENGERS
(Continued)

DAILY.WEEKDAY BDOARD-
ING STATISTICS SUS-
TOTALED 8Y SERVICE
CLASSIFICATION AND
MULTIPLIED BY 255
EQUALS ANNUAL
WEEKDAY BDARDINGS

DUTPUT ANNUAL
WEEKDAY BUARDINGS

3¥ SERAVICE

CLASSIFICATION

{12a.

‘INPUTSFY 80, 79, ‘78,
‘77, AND 76 SATURDAY
AND SUNDAY
AREA ACCOUNTS.

{112}

N

(4b.)

|

F¥ 31 SATURDAY AND
SUNDAY LINE FilL.ES
PADCESSED INTD AREA
ACCOUNT REPDATS

DUTRUT: F¥Y "B1
AREA ACCOUNT
AEPORTS

SATURDAY AND SUNDAY
LINE CHECK DATA RE-
TRIEVED.FROM AREA

" |ACCOUNTS AND SDATED BY]
SEAVICE CLASSIFICATION

{12c.)

OQUTPUT: SATURDAY
AND SUNDAY LINE
CHECK BOARDING
OATABY-SEAVICE

CLASSIFICATION

" WEEKDAY TD SATURDAY
AND SUNDAY CONVERSID
FACTDRS DEVELOPED

=

{158.

ANC APPLIED FDR LINES
MISSING SATURDAY AND
SUNDAY BOARDING DATA

LINE CHECK DATA
MEAGED WITH ESTI-
MATED SATURDAY AND
SUNDAY BDARDINGS

SATURDAY 80ARQING
STATISTICS SUBTOTALED
8Y SERVICE CLASSIFS
CATION AND MULTIPLIED
BY 52 EQUALS ANNUAL
SATURDAY S0ARDINGS.
SAME PROCEDURE FOR
SUNDAY WITH 58 DAY
EXPANSION FACTOR

i
OUTPUT ANNUAL
SATURDAY AND
SUNDAY BOARDINGS
3Y SERAVICE
CLASSIFICATION

T

T

. TPMDATA
AEPDRTING FOAM
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. Steps 1l1-16 - Saturday and Sunday unlinked
bPassengers were treated differently because of
the low frequency of weekend ride checks.
Because very few weekend ride checks are made
each year, it was decided that boarding data
would be retrieved from earlier ride checks
dating as far back as 1976. As a result, com-
puter-processed LPT data files were not
developed for weekend statistics. Boarding
counts reported in previously processed Area
Account Reports were manually retrieved and
recorded by a Planning staff member. The Ser-
vice Analysis Section prepares the Area Account
Reports which merge line' check data with geo-
graphic and socioeconomic data. Line-specific
Saturday and Sunday passenger statistics were
sorted by service classification and inven-
toried to identify those lines lacking informa-
tion.

Due to the large number of 1lines for which
boarding counts had not been conducted, a pro-
cedure was developed to estimate Saturday and
Sunday boardings from weekday data. An average
ratio was developed between weekend and weekday

ridership. Averages were determined on the
basis of data available for four representative
lines 1in each service classification. The

ratios, expressed as percentages, were then
applied to the weekday boarding counts of those
lines missing actual weekend ridership data.
The percentages used in this procedure are- -.
presented 1in Exhibit 1-16. The estimated
Saturday and Sunday boardings were merged with
the line check data and factored to annual
passengers.

TDA Data Collection Procedure - Total systemwide rider-

ship statistics were retrieved from SCRTD's quarterly Statis-

tical Digest. Total passenger boardings were derived from

farebox revernueé counts with the use of a quarterly fare survey
and an in-house patronage model. Systemwide ridership was
apporticned to local and express service on the basis of

ratios developed from TPM reported ridership levels. For

1-22



EXHIBIT 1-16
SCRTD DATA REVIEW

, ~ WEEKDAY TO WEEKEND
UNLINKED PASSENGER CONVERSION FACTORS

Saturday as a Percent Sunday as a Percent
Service Classification of Weekday of Weekday
Demand-Based Service 57% 34%
Policy-Based Service 46% 24%

Express—Local Stops 44% 30%




FY 1981 data, 90.6 percent of total ridership (397,000,000
unlinked passengers) was allocated to local service; 9.6

percent to eiXpress service.

Analysis and Verification - Ride checks conducted during
FY 1981, 1980 and 1979 provided the raw line-specific weekday

ridership  data which were factored to annual values. For

weekend statistics, ride checks dated back to 1976. Several
problems are inherent to the use of the described procedures.
The first of these is the timeliness of the data base. To
determine the extent of this problem, the years in which the
ride checks were performed were ahalyZéd, as shown by Exhibit
1-17. 1In Classification 2B-Express Limited Stop, almost one-
half of the lines relied on -checks performed in FY 1980. ©On
weekends the age of the data base is a more critical problem.
Less than one-half of the lines had FY 1981 weekend ride check
data available: data for the remaining lines were retrieved
from ﬁrior yeaFs or were Dbased on weekday-to-weekend

conversion factors.

A second problem stems from the ride check's inability to
ascertain between day (Monday through Friday) and seasonal
(July wversus October) variations in ridership levels. By
multiplying a weekday count by 255 days, it is assumed that
the ridership recorded on that single day was typical or
average for that line throughout FY 198l1. There is nho statis-
tical sampling evidence to support that claim. The impacts of
other external factors which can influence ridership levels
during the course of a year were also excluded from the rider-
ship estimates; these include, population or employment

growth, and fuel availability and price.
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Weekday

1A
1B

1C

2A

28

Local Demand
Local Policy

Local Community

Express Multi-Stop

Express Limited Stop

Total

Weekend

1A,

1B

Local Demand

Local Policy

UNLINKED PASSENGER VERIFICATION

EXHIBIT 1-17
SCRTD DATA REVIEW

Percent of Lines by Year of Ride Check Data

FY 1981

69%
82%
83%
74%
54%
73%

42%
43%

FY 1980

27%
18%
17%
26%
46%
26%

19%
16%

FY 1979

4%
0%
0%
0%
0%
1%

16%
5%

Prior Years

0%
0%
0%
0%
0%

2%
8%

No Check

21%
28%

Total

100%
100%

100%

100%

100%

100%

100%
100%



The treatment of Saturday and Sunday ridership statistics
also requires further examination. Two problems are the time=-
liness of the data base and the use of weekday to weekend
conversion factors. 0f the 48 local demand lines, almost
one-third relied on the weekday to weekend conversion ratio.
Approaches to Use current weekend systemwide ridership esti-

mates or to update the Line File data base need to be explored.

To estimate the impact of using out-of-date and factored
data, other sources of passenger boarding statistics were

consulted and compared to the TPM values, as listed below:

TPM Annual Unlinked Passengers: 368,821,873

Plus Estimated Passengers on
Special Services: 4,000,000

Adjusted TPM Annual Unlinked
Passengers: 372,821,873

SCRTD Statistical Digest
and TDA: 397,000,000

Consultant Tabulation of
Daily Ridership Estimates: 396,225,000

Difference between Adjusted
TPM and TDA Reported
Unlinked Passengers: 24,178,000

The difference between the TPM and TDA data set 1s over 24
million annual passengers or 6.5 percent of the TPM ridership

value,



TDA unlinked passenger statistics rely on systemwide
ridership estimates developed on the basis of farebox receipts
and a fairly complex and continuously evolving patronage
model. The formula for daily patronage estimation is as fol=-

lows:

System Patronage =

(Actual Farebox Reveniuie X ReVvenue per
Non-Pass Boarding Factor) +

(Regular Pass Sales X Regular Uses Per Day) +

(Discount Pass Sales X Discount Pass Uses
Per Day)} +

(student and Youth Pass Sales X Student and
Youth Pass Uses Per Day) +

(College Pass Sales X College Pass Uses Per Day)

To verify the accuracy of the model, its patronage statistics
can be factored back up to farebox receipts. A comparison of
actual to estimated farebox rewvenue deriQed from the model's
output indicates that it yields reasonably accurate weekday
ridership information, but is less reliable for weekends, as
shown by Exhibit 1-18. 'As the model has been refined, the
difference between actual and estimated weekday revenues has
steadily declined to less than one percent. Sampling errors
and lack of historical information have hampered the develop-

ment of accurate weekend data.

G. Passenger Revenue

TPM Definition - Reported passenger revenue includes fare
r\-‘A B - ey

payments made by cash, passes, tickets, tokens, and transfers.



EXHIBIT 1-18
SCRTD DATA REVIEW

COMPARISON OfF ACTUAL AND ESTIMATED FAREBOX REVENUE

Weekdays Saturdays Sundays
Actual Est. Difference Actual Est. Difference Actual Est. Difference
Mar 1981 $280,318 $274,909 1.9% $1 86,10(_) $236,741 21.2% $129,495 $121,002 7.6%
Jul 1981 318,920  312:650 2.0% 191,255 212,391 11.1% 138,638 135,044 2.6%
Oct 1981 329,327 333,636 1.3% 201,728 191,174 5.2% 140,861 115,428 18.1%
Feb 1982 331,857 330,719 0.3% 193,070 217,221 12.5% 139,419 130,452 6.4%

Source: Memo from Ann Hick to Ed Vandeventer, “Patronage Estimation,” April 26, 1982,




TPM Data Collection Procedure - TPM reported passenger

revenue statistics are thé summation of revenues attributed to
individual lines. Line-specific revenues are estimated from
boarding information obtained during ride checks, and cash or
equivalent values of fares as shown by Exhibit 1-19. The
computation of passenger revenues was and continues to be an
integral part of SCRTD's ongoing ride check data processing
procedures. In addition to its other uses, the information
could be used in preparing TPM revenue statistics. Due to the
limited availability of similar dataset for weekend service,
Satiurday and Sunday revenues were manually computed under a
different set of assumptions designed specifically for TPM
purposes. Once derived, daily passenger revenues were pro-

cessed in accordance with the procedures outlined for F., Un-

linked Passengers. The methodology for deriving per boarding

fare values is discussed below.

. Steps 1 through 7 - Daily passenger revenue is
the sum of total daily passenger boardings by
fare category multiplied by the respective cash
value of each fare category. During ride
checks, checkers record the type of fare paid
by each boarding passenger, as shown by the
sample form in Exhibit 1-15. Fare categories -
include four cash levels, three pass levels,
transfers, tickets and tokens, and four addi-
tional revenue categories. In this way., SCRTD
collects a line's total daily number of passen-
gers by fare category on a preselected repre-
sentative day. '

The next processing step 1s to '‘determine per
boarding value of each fare category. For cash
fares, the answer 1is straightforward. FY 1981
cash values were as follows:

Regular $0.65
Handicapped Persons 0.30
Senior 0.30
Students _ 0.50
EXpress Service Increments 0.30



EXHIBIT 1-19
SCRTD DATA REVIEW

PASSENGER REVENUE

yote: See Aocendsx |- for Flowthart.Legent

[GEN]
INPUT SERVICE r——
DATA FILES | LINE FILES MERGED WITH I
: SCHEDULED SERVICE
- DATA FILES TO CREATE l
a LPT LINE DATA FILES
AVERAGE PASS I
angd
TICKET VALUE l
JETEAMINED |
{7a. 7. [ B0ARDWNGS MULTIFLIED I
WPUT. PER BDARD: 3¥ VALUES DF FARE
NG VALUE OF FARE CATEGODRIES AT DATE OF
CATEGORIES RIDE.CHECK EQUALS
DAILY PASSENGER |
REVENUE
Ba.l — 1
INPUT DESIG- LPT LINE:DATA FILES I
NATION OF LINE SDATED 8Y SEAVICE
SERVICE CLASS) CLASSIFICATIONS ANG
FICATIONS _TPM REPQRTS PRINTED |

TOTAL DAILY BOARD-
INGS BY FARE CATE-
GORY RECORUED
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/' RIDE CHECK FORMS
"INSPECTED AND PREPARED
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0.

FY ‘80 WEEKDAY
TPM
LINEDATA FILES
PRODULED

QUTPUT: FY 'BO
TPM LINE DATA
REPOATS BY SER-
VICE CLASSIFI-
CATION

EXHIBIT 1-19
SCRTD DATA REVIEW

PASSENGER REVENUE
(Continued)

8v.) UTPUT: FY 81
TPM LINE DATA
REPORTS BY
SERVICE CLASSH
FICATION -

LINESWITHDUT FY '31
TPM DATA FILES
iDENTIFIED

V.57 INE CHECK DATA SEL-
ECTED FOR EACH LINE;
UPOATE LINE CHECKS

FOA MODIFIED AND
RENUMBERED LINES
IDENTIFIED

12.1" paiLY WEEKDAY REV-
ENUE STATISTICSSUB-
TOTALED BY SERVICE
CLASSIFICATION AND
_MULTIPLIED BY 255
EQUALS ANNUAL WEEK-
QAY REVENUE

2al

CUTPUT ANNUAL
WEEKDAY PAS
SENGER REVENUE

. BY SERVICE
CLASSIFICATION

|

19.
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EXHIBIT 119
SCRTD DATA REVIEW

PASSENGER REVENUE
_ {Continued)
(12a) (4b.)

!

FY 81 SATURDAY AND
_SUNDAY LINE FILES

PROCESSED INTD AREA
ACCOUNT REPDRTS

(132}
DUTPUT* AREA
ACCOUNT REPDRATS
el _ u A (140,
INPUT: Fy “80, 78, 78, ' SATURDAY AND SUNDAY INPUT-
‘77, AND 78 SATURDAY LINE CHECK DATA RE- DESE )
AND SUNDAY TRIEVED FADM ARE A OF L INE SERVICE
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SEAVICE CLASSIFICATION :

f.

14c) UTPUT: SATUR:
DAY ANO SUNDAY
LINE CHECK
BOARDINGS BY
EARE CATEGDRY

4
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8Y VALUE OF FARE,
BOARDING VALUE CATEGORY INFY 8
OF FARE CATE: EQUALS DAILY
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T
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LINE CHECK DATA

MERGED WITH ESTI-

MATED SATURDAY
AND SUNDAY
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SATURDAY REVENUE
STATISTICS SUBTOTALED
BY SEAVICE CLASSIFI"
CATION AND MULTIPLIED
3Y 52 EQUALS ANNUAL
SATURDAY REVENLUIE.
SAME'PROCEQURE FOR
SUNDAY WITH 58 DAY
EXPANSION FACTOR

1
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SATURDAY AND
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= ]
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Similar determinations for other payment
methods are more complex. Guidelines used to
determine their cash value equivalents are as
follows:

- Transfers: The wvalue of a transfer 1is
credited to the line on which payment is
made.

- Tickets - Although tickets can assume
numerous values, the ride check allows
only for identification that some type of
ticket was used. It is assumed, there-
fore, that the distribution of weekday
ticket cash wvalues parallels that of cash
fares. Thus, if 60 percent of cash paying
passengers deposit regular fares of $0.65;
it is assumed that 60 percent of ticket
users do likewise. For TPM reporting
purposes only, tickets deposited on week-
ends were all assumed to be wvalued at
$0.65.

- Passes = For weekdays, the per boarding
cash equivalent of pass use is determined
by the Service Analysis Section's separate

Fare Survey. Conducted quarterly, the
survey is completed for a random, strati-
fied sample of bus runs. On-board

checkers record payment methods, including

passes. Sampled pass use by type, e.g.,...

student, senior, regular, 1is eXpanded to
systemwide use levels. From this informa-
tion, average systemwide weekday, Satur-
day, and Sunday pass use by type is com-
puted. The next step is to count the
number oOf weekdays, Saturdays; and Sundays
in the month.  Total number of pass
boardings per month are computed by multi-
plying average weekday, Saturday, and
Sunday pass use by the number of respec-
tive days in the month. Because passes
are generally purchased during the first
10 days of the month, an allowance for the
phase-in of pass use 1s programmed into
the calculations. The product 1is the
total number of pass boardings per month
which, when divided into the total walue
of pass sales for the month, results in



the average pass value per boarding for
that particular month. In Line Perfor-
mance Trend files, the cash egquivalent
value of a pass reflects the month in
which the ride check was performed.

Weekend pass use values were manually
derived without the benefit of the Fare
Survey. The first step in this procedure
was to sum the value of the four monthly
pass types (regular, senior, students 19
and over, students under 19) and to divide
by four to compute an average monthly pass
value, It was assumed that pass use per
day averaged 2.5 and that there were 30

days of pass use per month. Thus, each
pass was estimated to be used 75 times in
the course of a month. Average monthly

pass value, determined to be §17 in FY
1981, was divided by 75 to egual §$.225 per
boarding value.

Steps 15 and 16 - As mentioned, the derivation
of Saturday and Sunday revenue statistics
varied from weekday procedures. Actual and

estimated FY 1981 per use values of all fare
categories were manually multiplied by the
numbers of riders reported in each. If weekend
ride checks had not been conducted for a line,
its weekend revenue was estimated from its
computed weekday revenue. From a sample of
four 1lines in each service classification,
which had btoth weekday and weekend data, a
ratio was developed between weekday and Satur-
day and Sunday amounts. The ratios, expressed
as percentages, were then applied to the week-.
day revenue counts of those lines missing
actual weekend ridership data. The percentages
used in this procedure are presented in Exhibit
1-20. The estimated Saturday and Sunday pas-
senger revénue statistics were merged with the
line check data and factored to annual revenue
levels.



Analysis and Verification - Ride checks again provide the

necessary data for developing the TPM statistics. Problems
associated with the use of the ride check data base, as
previously described, also apply to the passenger revenue
statisticss These include the timeliness and consistency of
the data, and implicit assumptions made in the expansion of
daily statistics to annual values.

Additional concerns pertain to the fare levels used to
compute passenger revenue. As mentioned, in the Local Demand
Classification alone, ridership data for fifteen lines were
based on FY 1980 or 1979 checks. The passenger revenues for
these lines were also based on FY 1980 or 1979 fare levels.
As a result, reported weekday revenue statistics are not
reflective of FY 1981 fare collections.

Weekday and weekend pass and pass values were computed.
using different methods. Weekday cash values were based on
the results of an extensive and rigorous Fare Survey. Weekend
values were derived using sbme questionable assumptions,
although the computed $0.225 per boarding value was judged to

be consistent with SCRTD's internal rules of thumb.

Passenger revenue for those lines missing ride checks,
even for as far back as 1976, was derived from weekday revenue
with the use of conversion factors. The derivation and appli-
cation of the weekend conversion factors 'also require more
consideration. One simple improvement woiild be to increase
the number of lines in the sample which is used to develop the

conversion factors.
Total system annual passenger revenue reported for the

TPM program is significantly lower than that reported by other

in-house sources, as presented below:
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EXHIBIT 1-20
SCRTD DATA REVIEW

WEEKDAY TO WEEKEND
PASSENGER REVENUE CONVERSION FACTORS

Saturday as a Percent Sunday as a Percent
Service Classification of Weekday of Weekday
Demand-Based Service 67% . MN%
Policy-Based Service 67% ' 31%

Express—Local Stops 25% 17%




TPM Passenger Revenue: 118,954,666

SRTP Table 3

Historical Financial Status: 137,806,000
Section 15 Report: 140,335,582
SCRTD 1981 Annual Report: 140,336,000

The difference between TPM reported revenue and audited Sec=
tion 15 passenger revenue is over $21 million, or 18 percent.
The actual discrepancy is somewhat less than $21 million since
SCRTD's TPM reporting form does not specify passenger revenues
earned on special service lines; e.g., contract, subscription,

etc.

H. Auxiliary Revenue

Definition - None reported

Analysis and Verification - Although SCRTD chose not to

report auxiliary revenue, $l.4 million of auxiliary transpor-
tation revenues were vreported in the agency's $Section 15
Report, Annual Report and SRTP. It would be to SCRTD's bene-

fit to report these revenues in its TPM report.

I. Local Subsidies

Definition - None reported.

Analysis and Verification - All local cash grants and

reimbursements are assigned to special services classified as

"Other."
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J. Total Operating Cost

TDA Definition - Total operating costs include all costs

in operating expense object classes, exclusive of depreciation

and amortization. SCRTD does not operate charter service.

TDA Data Collection Procedure - Total system operating
costs reported in SCRTD's SRTP (Table 2 - Historical Financial

Status, p. 58) correspond to the cost figures initially pre-
sented in the agency's Section 15 Report (Form No. 301 - Ex-
penses C(Classified by Function). The Section 15 Report was
reviewed, and in the opinion of a certified public accounting
firm, judged to be in conformance in all material respects
with the accounting reguirements.of the Urban Mass Transporta-
tion Administration as set -forth in its applicable Uniform
System of Accounts, Records and Reporting System. (Letter
from Coopers & Lybrand, October 16, 1981). Depreciation and
amortization expenses were deducted, as instructed. All other
expense categories were properly treated. Total operating
costs are also in full agreement with figures presented in
SCRTD's audited 1980-1981 Annual Report.

Total operating costs were divided into express and local
services according to the total miles attributed to each cate-
gory. In 1981, 25 percent of total costs were allocated to
express services; the remaining 75 percent to local fizxed

route service.

Analysis and Verification - The primary concern about the

operating cost statistic pertains to its allocation to express
and local service solely on the basis of total miles. This
allocation rule does not account for several operational

factors, among which are the following:
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. Labor costs, the primary operating cost com-
ponent, are more directly tied to hours of ser-
vice than to miles of service;

. Differences in vehicle utilization:; and

. Differences in 1labor utilization between peak
and off-peak serwvice periods.

A three-variable cost allocation model was developed to
determine the impact of the SCRTD's cost allocation pro-
cedure. The model's unit costs. and results are depicted in
Exhibit 1-21. The unit costs were developed on the basis of
TDA reported operating statistics and Section 15 repoéorted
operating costs. Using the three-variable model, 78 percent
of total system costs are allocated to local service, as op-
posed to 75 percent as reported by the TDA statistics. In
terms of dollars, this amounts to $§12 million. On the other
hand, the three-variable model reduces the costs attributed to
express service by §12 million. Rather than 25 percent of
system costs attributed to eXpress service, the model al-
locates 22 percent. In future reporting SCRTD's own cost
model, a basic three wvariable cost allocations model{ or a
peak/base model should be investigated to improve the aildda-

tion of operating costs.

K. Full-Time Equivalent Employees

TDA Definition - Total personnel as of June 30, 1981

include all full-time and part-time operators, mechanics and

maintenance employees; clerks and non-contract employees.
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EXHIBIT 1-21
SCRTD DATA REVIEW

THREE-VARIABLE COST ALLOCATION MODEL

, Three-Variable Model TDA Reported
Vehicle Vehicle Peak Total Annual Operating Cost Total Annual
Miles Hours Vehicles {including Depreciation} Operating Cost
Unit Cost $ 1.33 4 21.19 $ 29,180 —_ N
Annual:
Local
Service
($000} $103,959.4 $127,754.5 $43,945.1 $249,747.0  excluding depreciation
$275,659.0 263,332.5 including depreciation
Annual
Express
Service
{$000) $ 34,653.2 $ 28,0344 ¢ 13,1310 $ 83,2490 excluding.depreciation
$ 75,818.6 $ 87,775.5 including depreciation
Total _
($000) $138,6126. $155,788.9 $57,076.1 $332,996.0  excluding depreciation
$351,477.6 est. $351,110.0  including depreciation




TDA Data Collection Procedures - A total system personnel

statistic was retrieved from SCRTD's Facts at a Glance report

(August 17, 198l1). Employees were divided into express and
local services on the basis of the number of wvehicle hours

assigned to each service classification.

Analysis and Verification - The +reported number of

emploYeeé treflect a head count of all SCRTD persdnnel rather
than full-time equivalent (FTE) employees. The 8,102 person-

nel published in Facts at a Glance equal the sum of listed

full-time and part-time employees, excluding part-time transit
police on June 30, 198l. For comparison, other sources of
personnel statistics were checked. The Section 15 Form
404-Transit Employee Count Schedule identifies an annual
average of 7,910 full-time equivalents. Part-time drivers and

transit police are treated as half-time employees.

A more accurate method of determining FTE employees would
be to total all employee hours worked during the year and to
divide by 2,000 hours. Total employee work hours would in-
clude all overtime work hours and the precise ﬁumber of hours
worked by part-time employees. The data for this ¢alcﬁlé£ion

should be available in payroll records.
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1.2 DATA COLLECTION CONCLUSIONS AND RECOMMENDATIONS

To large measure, SCRTD has the data available to ac-
curately and reliably fulfill TPM and TDA reporting require-
ments. The major strength of the agency's ongoing data col-
lection and internal reporting procedures is that service and
use statistics are electronically processed and maintained for
individual lines by day of the week; i,e., weekday, Saturday,
and Sunday/Holiday. Statistics for the TPM data items can
therefore be computed by adding together the wvalues for all
lines within any of the five service classifications. This
bottom-up approach eliminates the need to estimate each ser-
vice classification's éroportion of systemwide data or to
estimate weekday and weekend proportions of service and rider-
ship. Other strengths of SCRTD's data collection program
include the conduct of éomprehensive ride checks; procedures
undertaken to improve the accuracy of reported scheduled ser-
vice statistics; and the integration of service, use, and

revenue data files.

The analysis of data collection procedures and verifica-
tion of reported statistics, as reported in Section 1.1,
identified several weak areas, most of which SCRTD is aware

and for which improved procedures are being developed.

Among the more significant findings are the following:

. Scheduled vehicle miles and hours are not
adjusted to reflect actually operated service
levels. An in-house study reported a difference

of less than 0.5 percent between total annual
scheduled and actual miles traveled.
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Weekday service, vehicle, ridership, and passen-
ger revenue statistics for 25 percent of SCRTD's
lines are based on. FY 1980 data. For weekends,
statistics for more than 50 percent of the lines
are based on FY 1980 or prior years' data.

Scheduled and seasonal variations in service
levels, ridership, and passenger revenue are not
accounted for in the daily to annual factoring
procedure.

TPM and TDA data processing activities are not
coordinated with each other. This results in
discrepancies in the reporting of identical
statistics for TPM and TDA.

Vehicle service miles and hours, by definition,
should exclude all deadhead travel. SCRTD's
reported TDA vehicle service miles and hours
include within-line deadhead travel.

Estimated TPM in-service vehicle hours do not
reflect differences 1in operating practices among
the five service classifications. Based on a
sample of lines, revenue hours as a percent of
total wvehicle hours range from 97 percent for
Local Commmity service to 66 percent for Express
Multi-Stop service.

Current procedures double count peak vehicles
assigned to more than one line durlng the peak
peried. o

The difference between TPM and TDA reported un-
linked passengers is over 24 million passehgers.

The difference between TPM and Section 15
reported passenger revenue is over $21 million.

Applicable auxiliary revenues are not reported.

The allocation of operating costs to express and
local services on the basis of total miles does
not account for operational variations between
the ser¥vice types:



. Full-Time Equivalent Employees are overstated by
almost 200 hundred employees.

Based on these findings, several recommendations have been.
developed to strengthen the accuracy of SCRTD's data collec-

tion and compilation procedures, as described below.

Update Collected Data

The major criticisms of the submitted data base revolve
around the age of the statistics and its inconsistency with
total system figures. Curréntly, TPM ridership and passenger
revenue statistics are expanded directly from ride check data;
service statistics (miles, hours, and peak vehicles) are also
linked to the date of the performed ride check. In recent
years, SCRTD has not conducted annual weekday/weekend ride
checks on all its lines. 1In 1981, for example, weekday data
for more than 25 percent of its lines reflect FY 1980 levels.
In part, these problems stem from the large resource require-
ments needed to conduct ride checks of all lines on both week-
days and weekends each year. Because 84 percent.'of” iétal
weekly ridership occurs Monday through Friday, ride check
resources should bYbe directed at conducting at least one
weekday ride check per line per year. Other approaches for

improving the timeliness of the data base are discussed below.

First, ridership data collected by point checks could be
used to update ride check information. SCRTD has instituted a
point check program to monitor its high ridership lines and to

ensure c¢ompliance with adopted standards for adding Proposi-




(2)

tion A service. Consideration should be given to
expanding the point check program to checking loads on those
lines having ride check data older than one year, as is the
case with almost 60 percent of weekend lines. Point checks
could also be Used to monitor ridership levels to determine
whether use levels have significantly changed since the last
ride check, even if it was performed within the last year, and
whether another ride check 1is warranted. For example, if
riéership at a specific load point is shown to have increased
or decreased by 20 percent between the dates of the ride check
and point check, another ride check would be conducted. If
ridership fluctuations are less than 20 percent, total 24-hour
boardings from ah earlier ride check could be adjusted using

point check information and the following procedure:

Point Check
Total Point Load

AM and PM Peak Ride Check Estimated 24-Hour
2 Directions To X 24 Hour Passenger = .
Ride Check Boardings Ti Boardings T2

Total Point Load
AM and PM Peak
2 Directions Tj

Given each line's total daily ©passengers, collected
either from ride checks or derived from updated point checks,
its proportion of total system ridership could be derived for
the date of the check. SCRTD currently estimates daily

systemwide ridership from farebox receipts with the use of its

(2) .. See Memo from Rex Gephart to all schedulers, "Standards
for Adding Proposition A Service, July 12, 1982,
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patronage model. To verify the model's accuracy, estimates of
farebox revenue were compafed to collected revenues. The
“model's estimates were found to be within less than 0.5 per-
cent of actual. Thus, on the day of any ride check or point
check, each line's share of total ridership could be fairly
accurately computed. By adding together the percentages for
all lines withiﬁ a service classification and with some
adjustﬁent, each classification's approximate share of total
system ridership could be computed. Estimates of daily rider-
ship for each of the five TPM classifications could then be
computed by multiplying its share of total system ridership

(expressed in percent) by each day's tetal estimated patfonage.

This procedure would provide for consistency between
total system and TPM disaggregate databases. Up-to-date point
checks and ride checks would ensure the accurate distribution
of ridership to the individual service classifications. .
Annual weekday and weekend statistics would be the summation
of estimated daily statistics. In addition to TPM, SCAG's TDA
reporting requirements could be satisfied by adding together
the appropriate TPM classifications to compute local and ex-
press subtotals. As a result, TPM, TDA, and systemhreﬁefted

passenger statistics would be uniform.

A similar procedure could be used to estimate passenger
revenue, Inﬁegrated into the proceéssing of ride check data is
the calculation of passenger revenue. As described for rider-
ship, each line's percentage of total system revenue could be
computed using the ride check data. Load point checks by
monitoring ridership 1levels could also be used to monitor
total revenue levels; however, once past a designated thres-

hold of change, another ride check should be conducted.




As currently performed, revenue estimates should include

values for cash, tickets, and passes.

The second approach to updating the TPM database pertains
to service statistics. In order to account for scheduled
changés in service levels occurring three or four times a
year, miles and hours should be computed for each schedule
period. For example, rather than multiplying the total mile-
age reported for Line 20 on the weekday of its ride check by
255, mileage issued for Line 20 on each 4-24 Report should be
multiplied by the number of days the schedule is in effect.
Service data computed in this manner will be consistent with
ridership and revenue data because both data sets will reflect
an accumulation of service and use levels incurred throughout

the fiscal year.

Submit Complete Statistics

Inconsistencies between TPM and TDA statistics were also
caused by the omission of particular lines in the TPM data
base. This discrepancy can easily be corrected by completion
of the "Other" column on the TPM reporting form.. "Other"
should include contract, subscription, and special services.
In this way, all services would be accounted for and the sum
total of all Service Classifications plus "“Other" would ap-

proximate total system-derived statistics.

Another omission which can easily be corrected pertains
to auxiliary revenue. SCRTD reports its auxiliary revenue on
its Section 15 submittal; this entry need only be allocated

among the service classifications and reported.



Revise Computation Methodology

Inaccuracies resulted in several statistics due to
methodological errors. . Corrections should be made to the

computational procedures for the following data items:

. Vehicle Service Miles (also In-Service Vehicle
Miles} - By definition, all deadhead travel
should be excluded from this statistic. Should
the 4-24 Report's Revenue Miles be used to com=
pute vehicle service miles, some adjustment is
needed to delete within-line deadhead travel from
scheduled revenue miles.

. Vehicle Service Hours (also In-Service Vehicle
Hours) - This statistic should be computed for
reach line for each service period. Individual
line data should be added together to compute
values for the service classifications. As
cautioned above, Revenue Hours as reported by the
4-24 Report includes within-line deadhead travel
time. Adjustment is needed to delete this time
from scheduled revenué hours.

. Peak Vehicles - The summation of peak vehicles
required by each service classification should
equal total system net peak requirements. Gross.
vehicles as currently reported should be adjusted
to account for interline savings. Net egquipment
needs should be reported for the operating
schedule requiring the maximum number of wvehicles.

. Full-Time Egquivalent. Employees - This statistic
should be déﬁélbﬁéd by summing all. employee hours
worked during the fiscal year and dividing by
2,000 hours. Full-time equivalent employees |is
not a head count.
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Document Data Collection, Processing
and Reporting Procediures

Written documentation describing procedures and assump-
tions will benefit SCRTD, assist future aundits; and establish
confidence in reported figures. Documentation should address

the following items:

. Describe all computations required to prepare TPM
and TDA data. A step-by-step preparation guide
is recommendead.

. Describe and identify source(s) of all assump-
tions.

. Maintain clearly labeled worksheets: identify
person responsible for completing forms, mark
material with effective date and/or date created.

. Identify title and date of all source documents.

. Define terms; e.g., revenue hours includes in-
service and layover time.

. All corrections should be clearly made and anho-
tated as to the reason for change, date, -and
responsible person.

The benefits of formal written documentation inlude helping to
maintain a consistent set of reported statistics from year to
year; establishing an audit trail for internal and external
verification of data accuracy and reliability; and contri-

buting to regional uniformity in reported data.

SCRTD should also consider designing step=by-step
preparation guidelines and/or standard data computation forms
or worksheets. These will simplify data handling, establish
and enforce documentation, facilitate internal checking and

future audits, and reduce preparation time and costs.
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Lastly, before the TPM reporting forms are submitted to
LACTC, an ‘:internal review should be conducted to verify the
accuracy and reliability of the statistics. TPM forms, work-
sheets, and supporting documentation should be reviewed for
computational and methodological errors and for consistency

with total system statistics,

Several of these recommendations can be fairly easily
implemented; others require considerable resources and co-
ordination among data collection efforts. In summary,.
preparation of the TPM database ¢ould make better use of
SCRTD's data collection strengths, including its patronage and
estimation model, ride and point check program, historical
data files, and electronic data processing capabilities.
Basic modifications to terminology definitions and computation
methodologies are also needed. These, together with the other
improvements described above, will considerably increase con-
fidence in the accuracy of the agency's submitted service and

use statistics.



1.3 TDA INDICATOR ANALYSIS

The TDA mandated trienniel performarice audit requires the

verification and evaluation of the following five petrformance

indicators:
A. Operating Cost per Passenger
B. Operating Cost per Vehicle Service Hour
cC. Passengers per Vehicle Service Hour
D Passengers per Vehicle Service Mile
E. Vehicle Service Hours per Employee

Verification of the statistics used to compute these indi-
cators was discussed in Sections 1.1 and 1.2 of this report.
The analysis presented in this section establishes performance
trends over time, offers interpretations as to their meanings,
and proposes hypotheses as to the factors contributing to

these trends.

Values for the five indicators for Fiscal Year 1978
through Fiscal Year 1982 are presented in Exhibit 1-22; .the
percent change from year to year for each indicator andAfor
the Los Angeles Metropolitan Area Consumer Price Index (CPI)
are presented in Exhibit 1-23. The reader is cautioned that
the indicators are only as valid as the data used to develop
them. While the 1981 database has been verified, the pro-
cedures and assumptions used to develoﬁ previous years'
statistics are less apparent. In reviewing the indicators and
their trends, several factors should be kept in mind. These

are:

. System wvalues are more reliable than those
reported for express and local components



EXHIBIT 1-22
SCRTD TDA PERFORMANCE INDICATORS

HISTORICAL DATA

A Operating Cost per Passenger
Express
. Local
System

8 Operating Cost
per Vehicle Service Hour
Express
L.ocal
System

C Passengers per Vehicle
Service Hour
Express
Local
System

D Passengers per Vehicle
Service Mile
Express
Local
System

E Vehicle Service Hours
per Employee
Express
L.ocal
System

{a) Estimated.

) Fiscal Year

1978 1979 1980 1981 19829/
$ 21009 §223  § 259

062/ 070 0.81

$ 064 067 0.76 0.84 0.98
$55.5206)  $67.96(0) ¢75.74

36.94/6)  44.70 49.87

$30.63 $36.19 40.65 48.88 54.54
26.40 30.43 29.16

| | 60.06 64.38 61.69
48.14 53.79 53.33 58.27 55.84
1.43 1.63 157

4.57 523" " 503

3.40 3.81 3.75 4.33 417
855.11 841.10 732.33

N 855.43  840.06  834.04

96650  829.00 85537 84090  813.66

(b) Based on constitant calculations using SCRTD data.




EXHIBIT 1-23
SCRTD TDA PERFORMANCE INDICATORS

7 HI_STOR]C-AL TRENDS

Percent Lhange (Fiscal Year)
1978-1979 1979-1980 1980-1981 1981-1982E%/

A Operating Cost per Passenger

Express + 6.2 +16.1
Local +12.9 +17.4
System + 4.7 +13.4 +105 +16.7

B Operating Cost per Vehicle
Service Hour

Express +223 +11.5
Local +21.0 +11.6
System +18.2 +12.3 +20.2 +11.6

C Passengers per Vehicle
Service Hour

Express +15.3 - 42
Local + 7.2 - 4.2
System +11.7 - 09 + 93 - 4.2
D Passengers per Vehicle
Service Mile :
Express +14.0 - 3.7
Local +14.4 w38
System +12.1 - 1.6 +15.5 -'3.7
E Vehicle Service Hour
per Employee
Express - 1.6 -12.9
Local - 1.7 - 0.8
System -14.2 + 3.2 - 1.7 - 3.2

Los Angeles CPI + 99 +17.0 + 7.5 + 90

fa) Estimated




° Vehlcle Service Miles and Hours may be overstated
due to the inclusion of within-line deadhead

. The number of £ull time equivalent employees is
overstated by approximately 200 employees in
FY 1981.

A. Operating Cost Per Passenger

This first indicator provides an overall view of cost
effectiveness by relating cost to units of consumption.
Between 1978 and 1981, operating costs increased a total $0.20
per passenger, for an average annual increase of 9.5 percent.
The trend has consistently been upward, with the largest
absolute increase of $0.12 occurring between 1980 and 1981.
The trend in this indicator is a reflection of increases in
total operating costs rather than any 1loss in ridership.
Total operating costs during the same period increased at an
average annual rate of 18 percent:; unlinked passengers in- .
creased an average 8 percent. Thus, while both operating
costs and ridership have grown annually, ¢osts have outpaced
passengers by more than 10 percent. The outcome is the
resultant upward trend in the operating cost per passenger

indicator.

B. Operating Costs Per Vehicle Service Hour

This ratio is an efficiency measure which relates the
overall cost of providing service to a unit of service out-
put. Between 1978 and 1981, the operating cost per vehicle
service indicator increased a total of §18.25 per vehicle
service hour, for an average annual increase approaching 17
percent. The regional Los Angeles Consumer Price Index (CPI)

provides a benchmark against which to compare experienced



costs, as shown by Exhibit 1-24., The solid line represents
the actual trend in the values of the indicator; the triangles
represent the previous years' actual performance inflated by
the CPI rate of inflation. For example, the 1979 target value
of $33.66 was developed by multiplying $30.63, the actual 1978
cost;,; by the 9.9 percent change in the CPI between FY 1978 and
1979. The dotted line drawn between the two values indicates

the gap between actual and expected costs.

As shown, costs have incfeased at a rate greater than
that of the CPI in two of the three years for which actual
data is available: estimates for 1982 exhibit similar be-
havior. Only in 1980, when general price inflation peaked 4did
actual costs per hour fall below the benchmark. During the FY
1978-1981 four-year period, actual costs per hour increased at
an average apnual rate of 17 percent; the CPI grew at an
average 1l percent rate. When operating costs per unit of
service rise faster than price -inflation, the transit system
is not efficient since it is not producing the same output
measured in service hours, per unit of input, measured in
uninflated dollars.

Many possible factors may contribute to extraordinary
system cost escalation. An analysis of trends in key oper-
ating cost categories can be used to quickly identify those
which are drivihg overall system costs upward, as shown by
Exhibit 1-25, Between 1978 and 1981, total operating costs
increased 66 percent from $200.9 million to $333 million for
an average annual rate of growth of 18.3 percent. During the
same four yeat period, service as measured by vehicle service
hours, increased a modest 4 percent., The largest cost in-
crease occurred between FY 1980 and 1981 when expenses jumped

almost 25 percent while service expanded by only 3 percent.
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OPERATING COST PER VEHICLE SERVICE HOUR
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EXHIBIT 1-24
SCRTD TDA PERFORMANCE INDICATORS
~ TRENDS IN OPERATING COST
PER VEHICLE SERVICE HOUR
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Operating Cost Categories ($000)
Labor and Fringes

Operations
Maintenance
General Administration

‘Subtotal
Services
Materials:and Supplies
Fuel and Lubricants
Other
Utilities
Casualty and Liability

Leases and Rental
‘Other

Subtotal

Total Operating Costs
Less Depreciation

Los Angeles CPI

Personnel

Transportdtion
Maintenance
General Administration

Total Personnel (a)

Total Vehicle Service Hours (000)

(a) Excludes caplial tupor

TRENDS IN COST CATEGORIES

EXHIBIT 1-25
SCRTD PERFORMANCE INDICATORS

Fiscal Year

1978 1979 1980 1981 Average Annual Percent Change
$125,753 $130,157 $152,209 +10.0%
37,324 45,821 59,813 +26.6%
16,360 18,970 23,016 +18.6%
$159,484 $179,437 $194,948 $235,038 +13.8%
$ 3,527 $ 3,598 $ 4319 $ 7,600 +29.2%
9,324 11,287 21,251 29,206 +46.3%
9,484 14,235 18,767 26,848 +45.5%
1,184 1,183 1,393 2,179 +22.5%
9,495 17,7 23,052 25,783 +39.5%
1,832 1,602 3,113 5,055 +40.3%
6,580 1,941 1,956 1,287 © 42.0%
$ 41,426 $ 51,637 $ 73,851 $ 97,958 +33.2%
$200,910 $231,074 $268,799 $332,996 +18.3%
+11.3%
5,138 5,513 5,338 + 1.9%
1,421 1,521 1,927 +16.5%
425 456 601 +18.9%
6,984 7,490 7,866 + 6.1%
6,560 6,408 6,612 6,813 +1.3%




The largest single cost center which accounts for 50
percent of total operating costs, 1s opetrating labor and
fringes. It increased at an average rate lower than the rate
of inflation and as such would not be considered an extra-
ordinary trend. This cost category, however, did Jjump 21
percent between 1980 and 1981 while the CPI rose only 7.5
percent. Thus although the four-year trend does not indicate
a major problem, recent experience points to a need for closer
examination. Over the same four-year period, extraordinary
increases, that 1is anything higher than the average rate of
18.3 percent, occurred in several vehicle_operating and over-

head cost categories. These include:

Average Annual
Percent Change

Maintenance Labor

and Fringes +26.6
Services +29.2
Fuel and Lubricants +46.3
Other Materials and Supplies +45.4
Utilities +22.5
Casualty and Liability +39.5
Leases aﬁd Rentals +40.3

These items together accounted for 47 percent of total 1981
operating costs. The reasons for the unusual cost escalation
in these vehicle operating and overhead costs should be ex-
plored and explained in the forthcoming Functional Performance
Audit (Phase II, Task 1l). The investigation could cover the

following issues:



Maintenance Labor and Fringes

The maintenance staff grew by 506 employees,
or by 36 percent between 1979 and 1981. Was
this increase necessary?

Is work being efficiently scheduled?

Is there a cost saving opportunity through
outside contracting?

Services

Fuael

What types of services are being purchased:
are they effective and efficient?

How are service contracts controlled?

and Lubricants
Has fuel consumption changed and why?

Have steps beenh taken to control costs?

Other Materials and Supplies

Have unit costs increased?

Has the number and distribution of supplies
and parts needed changed?

Are warranties being obtained and effec-
tively tracked?

Are inventory procedures adequate to main-
tain parts availability?

Are procurement practices efficient and
effective?



. Utilities
- Is there an energy conservation program and
how effectively is it implemented?
d Casualty and Liability
- What is the distribution by size of claim?

- What is being done to settle claims prior to
litigation?

- What is the level of self-insurance?

- Is the safety program effective?

. Leases and Rentals
- Are leases wisely negotiated?

- Is leasing the most cost-effective approach?

C. Passengers Per Vehicle Service Hour

While operating cost per vehicle service hour is a key
indicator of bverall system efficiency, passengers per vehicle
service hour is a key indicator for identifying trends: in
system effectiveness. It relates transit utilization, mea-
sured as total passenger boardings, to a unit of service,
measured as service hours. Values and trends for this indi-
cator for fiscal years 1978-1981 are presented 1in Exhibits
1-22 and 1-23. The information has been plotted and is illus-
trated in Exhibit 1-26.

Comparison of <current performance against that in

previous years is one way to evaluate trends in ridership

productivity. It assumes an agency's underlying goal of
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PASSENGERS PER VEHICLE SERVICE HOUR
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maintaining and ‘increasing ridership; when a system maintains
or increases ridership per vehicle service hour it is effec-
tive in achieving this goal. Between 1978 and 1981 SCRTD's
performance in this measure increased a total of ten passen-
gers peér hour, for an average annual growth rate of 7 per-
cent. Only between 1979 and 1980 d4did ridership performance
level out and slightly decliné. Examining the elements of the
performance indicator shows that during the same four year
period, ridership increased at an average annual rate of 8
percent, whereas, service hours expanded at a rate just over 1
percent per year. This simple analysis indicates that neither
a net increase or decrease in available service is responsible
for driving performance upwards. Rather, either internal
actions on the part of improved service planning, fares,
marketing and operating speed; or external factors such as
growth in regional employment, and the availability and price
of gasoline, have resulted in SCRTD's attracting higher levels .

of ridership per unit of service.

Standards ag'ain,st which to compare performance are more
difficult to establish for effectiveness measures than for
efficiency ones. Inter-operator comparisons are hampe_i'e;d-g by
unreliable and inconparable data and significant Adifferences
in service areas. To provide some benchmark of performance,
unweighted average countywide values for the passengers per
vehicle service hour indicator are plotted along with the
trend line of actual SCRTD values. During' fiscal years 1978
and 1979 some demand-responsive services were unavoidably
included in the computation of the countywide values. As
shoﬁn, SCRTD has consistently performed above the average of
the éou_r_zty's nine fixed route operators {Hermosa Beach was

excluded).
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D. Passengers Per Vehicle Service Mile

This ratio is but another way of measuring service effec-
tiveness. It replaces vehicle hours as the measure of service
output with vehicle service miles. The iripact of this altera-
tion 1is that while passengers per vehicle hour is biased
towards services with high operating speeds, passengers per
vehicle mile is biased toward those with slower operating

speeds.

Between 1978 and 1981 perforinance as measured by this
indicator has improved at an average annual rate of 8 percent:
the same rate at which passengers per vehicle service hour
increased. Oon further examination of the statistics, the
reason for this similarity is evident. Systemwide operating
speed slowed less than two-tenths miles per hour between 1978
and 1981. Thus, one would expect similar trends in both indi-

cators.

According to reported data, SCRTD is currently carrying
almost two additional passengers each service mile than it did
in 1978. Due to its operating characteristic of serving‘{ong
passenger trips at high speeds with little turnover in seéts,
express service carries less than ohe-third the numbet of
passengers per mile than local service. In terms of passen-
gers per vehicle hour, the difference between express and
local performance is smaller. Overall, the trend has been for
more effective transit services; however, estimates for fiscal
year 1982 indicate a turnaround in performance.. Causes for

reduced effectiveness should be explored.



E. Vehicle Service Hours Per Employee

This ratio measures labor productivity by comparing ser-
vice output, as measured by vehicle service hours to units of
labor input, measured by the number of full time equivalent
employees. Trends in this indicator may be useful for ex-
plaining movements 1in operating cost indicators because as
empldyee productivity declines, costs per unit of output
increase. To compensate for lower productivity, either more
employees must be hired to maintain service levels, or the
hours and miles of service must be reduced to match staffing

levels.

As cited previOusly, the consistency and reliability of
reported full time equivalent employees is a particularly weak
area in SCRTD's data reporting. Vehicle service hours are
more reliable. According to reported TDA statistics, labor
productivity fell 13 percent in the 1978-1981 four year
period, with the number of annual vehicle service hours per
employee dropping 125 hours. Factors contributing to this
downward trend could include increases in non-operating per-

sonnel; absenteeism; and/or inefficient labor utilization.- -

To verify the accuracy of the TDA statistics and inferred
trends, additional employee information was collected from the
agency's Section 15 'Report1 as presented in Exhibit 1-25.
This data reveals that between 1979 and 1982 total employees
increased by 882 employees, or almost 13 percent. During the
same period, service hours increased only 6 percent. By func-

tion, staffing levels changed as follows:

. Transportation (87 percent of which are drivers)
- = up by 200 employees, or 4 percent
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APPENDIX 1-A

SCRTD DATA REVIEW

TPM DATA REPORTING FORM: FY 1981

Weekdays and Saturdays

LOCAL SERVICE: EXPRESS SERVICE
Demand-Basend Policy-Based Intra-Cawmnity Multiple Few Local
WEEKDAY Headways Headways Circulation Local Stops Stops
Total Vehicle Miles (000) 39,561,411 | 20,497,218 |1,558,951 14,646,396 | 4,313,325
In—Service Vehicle _ , ‘ ‘
Miles (000) 33,504,919 18,343,380 |1,452,294 12,563,719 | 2,717,025
Total Vehicle Hours (000) 3,227,076 | 1,448,497 128,891 845,261 190,794
In-Service Vehicle : , ;
bours (000) 2,968,911 1,332,618 118,678 777,639 175,529
Peak vehicles 1,044 392 36 291 | 144
Unlinked Passengers (000) | 231,874,301 | 45,059,758 |3,114,734 26,178,595} 3,517,778
Passenger Reverme (000) 66,702,994 | 16,354,819 |1,046,239 11,432,714 | 2,927,112
1 Auxiliary Revenue and
Local Subsidies (000)
SATURDAY
Total Vehicle Miles (000) 5,291,606 § 2,360,824 135,898 1,731,392 39,676 {
IrService Vehicle , 1
| rites (000) 4,914,820 | 2,148,464 124,327 1,612,052 39,524_'
"Total Vehicle Hours (000) 434,089 156,526 10,752 98,311 1,945
‘Tn-Service Vehicle. , . o ‘
lours (000) 416,725 150,265 10,322 94,385 1,867
Peak Vehicles 551 200 21 118 3
| Unlinked Passengers (000) 26,956,243 | 4,254,988 220,373 2,866,240 96,668
B seoer Revenue (000) 8,073,011 ' 1,694,813 77,942 1,497,125 47,769
— — 2 .
Auxiliary Revenue and
" rocal Subsidies (0N0)




APPENDIX 1-A

SCRTD DATA REVIEW

TPM DATA REPORTING FORM: FY 1981
Sundays/Holidays

LOCAL SERVICE

EXPRESS -SERVICE

WEEKDAY

Danand-Basad Pol icy-Based

Headways

Intra-Camunity
Circulation

Multiple
Local Stops

Few 1ocal
Stops

OTHER

Total Vehicle Miles (000)

In-Service vehicle
Miles (000)

Total Vehicle Hours (000)

In-Service Vehicle
Hours (000}

Peak Vehicles

Unlinked Passengers (000)

Passenger Revenue (000)

Auxiliary Revenue and
Local Subsidies (000)

SUNDAY/HOLIDAY

‘Total Vehicle Miles (000)

4,500,176 1,808,300

74,608

1,628,234

44,254

In-Service vVehicle
Miles (000}

4,156,531 | 1,617,758

68,462

1,446,810

44,196

Total vehicle Hours (000)

345,824 120,675

7,531

93,763

2,169

In-Service Vehicle
Hour: {000)

331,991 115,848

7,230

91,356

2,082

Peak Vehicles

401 142

9

103

iunlinkad. Passengers (000)

19,423,768 2,815,700

153,989

2,207,886

80,852

Passenger Revenue (000)

6,565,674 | 1,112,377

1,340,446

19,653

iaaa o1y Revenue and
wcal Babsidies (000)




APPENDIX 1-B
SCRTD DATA REVIEW

TDA DATA REPORTING FORM: FY 1981

Capital Qutlay and Operating Expenses by Year of

Table 2-Historical E
Financial Status Expenditire 11 Thousands alefollazs) cr

CAPITAL OUTLAY AND FY 1980 FY 1981 FY 1522
DzB1 REDUCTION Audited Audited _ Estima=¢
Rapid Transit Facilities T ' '
Development 101 - 1,895 - 8,000
Revenue Vehicle Acquisition
for Expansion . ' 102 |
Revenue Vehicle Acquisition i - ' o
for Replacement 103} ° 31,537 . o . :'I 47,738 . . . 4,750
Service Vehicles - 104 155 ' 1,107 i 1,540
Buildings and Structures ws| . 7,215 133 : 35,115%
Equipment 106 3,283 t 2,694 i 11,860
Office Equipment and Furnishings | 107 - 102 304
Land . © ligg) . 1,068 ! 1,005
Debt Reduction : 109 2,405 2,530 4,045
|
. 5,184
Othér Capital Outlay Ho”g‘n‘ass 110 7 !
SUSTOTAL CAPITAL OUTLA:: 111 45,825 162,590 _ 65,310
. *with lana
PERATING EXPENSE OBJECT
JLASSES .
Operations {uzl 154,782 185,896 201,340
: []
Maintenance 113 62,660 { 84,145 97,080
T
Administration 114 47,629 | - 57,394 61,130
SUBTOTAL OPERATING EXPENSE 115 265,071 _ | 327,435 | 359,550
ANNUAL INFLATION RATE . 116 24% 9.8%
o i
RECONCILING ITEMS: I i
Interest Expense 1zl . e1s | so) _ 1,865
Lezses and Rentals 118 3,113 5,055 5,785
Depreciation and
Amortization 119 12,828 18,119 35,000
SUBTOTAL OPERATING EXPENSE ' ' 3 - ;
AND RECONCILING ITEMS 120 282,627 351 310 _ 402,200
DEDUCT.: Depreciation and .
‘Amortization 121 (12.828) {18.114) {35,000)
JBTOTAL OPERATING EXPENSE 22| 268,799 | 332,996 -~ | 367,200
TOTAL CAPITAL AND GPERATING 123 314,624 495,586 432,510




APPENDIX 1.8
SCRTD DATA REVIEW

TDA DATA REPORTING FORM: FY 1981

Table B

EXPRZSS BUS _
OPERATING CHARACTERISTICS:

Revenue Bus Miles of
Operation (000's)
Total Bus Miles of
Operat ion (C00's)
Revenue Bus Hours of
Operatiicn (C00's)
Total Bus Hours of
Operation (C00's)
Linked Pzssengers
Carried (000's)
Untinked Passengers
Carried (000's)
Full Time tquivalemt
tmployees

Base Fare

LOCAL FIXED ROUTE
OPERATING CHARACTERISTICS:

Revenue 3us Miles of
Operation {000's}
Total Bus Miles of
Dperation (000's)
Revenue Bus Hours oF
Operation- (000°'s)
Total Bus Hours of
Oweration (000's)
Linked P2ssengers
Carried (000's)
Unlinked Passengers
Carried (000's)
Full Time Equivalent
Employees

" Base Fare

DEMAND RESPONSIVE

OFERATING CRARACTERISTICS:
Reventue Bus Miles of
Operation (000's)
Total Bus Miles of
Operation (000's)
Revenye Bus Hours of
Operation {000's)
Total Bus Hours of
Oparation (000’s)
Linked Pzssengers
Carried (000's)
Unlinked Passengers
Carried (000's)
Full Time Equivalemt
Employees

Qase Fare

(Continted)

Historical Operating Characteristics

FY 1980 FY 1981 FY 1982

1961 . 24,430 22,903 __ 22,565

197 27,145 26,055 25,968

198 1,322 1,226 1,212

199 1,469 1,323 1,315

200 25,482 27,242 25,801

201 34,907 37,318 35,344

202 1,546 1,458 1,655

203 75¢ 95¢ $1.25

204 69,532 68,708 67,695

205 72,258 78,165 77,904

206 5,290 5,587 5,521

207 5,877 6,029 " 5,000

208 231,916 262,568 _ 248,679

209 317,693 359,682 340,656_

210 6,184 6,644 6,620 !
211] 5S¢ 65¢ 85¢ E

213 \

214

215 N

216

217

218

219




LD

APPENDIX 1-B

SCRTD DATA REVIEW

TDA DATA REPORTING FORM: FY 1981

Table 9
SXRESS 3US
PERFORAANCE MEASURES
Revenue per Unlinkad
Yassenger

Operatimg Cost per
Unlinked Passenger
Operating Cost per
Vehicle Service Hour
Unlinked Passengars per
Venhicle Service Hour
Unlinked Passengars per
Yehicle Service Mile
Vehicle Service Hours
Per Employe=

CAL FIXED RIUTE

PERFORMANCE MCASURES

Revenue per Unlinked
7assenger

Operating Cost per
JUnlinked Passenger

Operzting Cost per
Yehicle Service Hour

Unlinked Passengers per
Yenicle Service Hour

Unlinked Passengers per
Yehicle Service Mile

Vehicle Service Hours
Per Zrployee

JEVAND RESPONSIVE

FEXrORMANCE MEASURES

Reverue per Unlinked
Passenger

Operazing Cost per
Jnlinked Passenger

Operating Cost per
Yehicle Servize Hour

Unlinked Passengers per
vericle Service Hour

Ynlinked Pzssancers per
Yericle Service Mile

Venicle Sarvice Hours
Par trmioyes

{Continued)

Historical Performance Characteristics
FY 1980 FY 1981 FY 1982

220 0.73 0.94 1.18
221 2.00 -~ 2.23 2.59
222, 52.85 __65.85 75.74
223 26.40 30.43 29.16
224 1.43 1.63 1.57
225] ..  855.39 | . . 841.10 732.33
226 0,23 0.29 0.37
227 0.63 __0.70 0.81
228 37.60 48.64 . ..49.87
| 228 60.06 64.38 61.69
230 4.57. 5.23 5.03
231 855,39 840 86. 834.,04
222

233 -‘-"“-,__h

234 1

235

235

237




APPENDIX 1-C

SCRTD DATA REVIEW
STAFF MEMBERS CONTACTED AND DOCUMENTS REVIEWED

STAFF MEMBERS CONTACTED

Planning Department

Teresa Aquerrebere Stephen Parry
Paulette Cunningham Michael Siekert
Haim Geffen Gary Spivak

Dan Miller

Scheduling and Service Analysis Department

Joseph Cooper Robert Price
Rex Gephart Dennis Shoemaker
Anne Huck Joel Woodhull
Treasurer's Office Personnel
’ Joseph Scatchard Alvin Rice

DOCUMENTS REVIEWED

Five Year Short Range Transit Plan, Fiscal Years 1983 -
" 1987, FEbruary 1982, -

“Methodology for Calculating Data for TPM Reporting, “
Memorandum from Terry Aquerrebere.

"Patronage Estimation" and other memoranda from Ann Huck.

SCRTD Section 15 Report, Fiscal Year 198l.

*Scheduled Service Operating Cost Factors," Report
No. 4-24, June 1980 - June 1981.

"Statistical Digest," Fiscal Year 1981l.

"Mileage Section Functions and Procedures - Update with
Correcticns,” Memorandum from J.A. Cooper, March 29, 1982.

Examples of the Following:

. Area Accounts Report

. Basic Operating Schedule

. Bus Line Accumulation of Time and Mileage
. Cost Factor Control Sheet

. Herman file

. TPM Line Data Réports



