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Introduction 

This report describes the bus operating cost model developed for use in the cash 
flow analysis for long-term planning at the Southern California Rapid Transit 
District (SCRTD). It discusses the structure of the model and the sources of data 
used as input to its specification. 

The bus model is designed to compute annual operating expenses for bus 
operations associated with alternatives evaluated in both base year and inflated 
dollars. The model generates these estimates from projections of annual bus 
operating statistics based upon the quantity of service derived from the demand 
fOrelcasts for each alternative evaluated. 

The bus operating costs are sensitive to level of service measures such as 
annual vehicle-miles, annual service-hours, peak vehicle reqUirements, and the 
quantity of service utilized (i.e., passengers). The major assumption underlying this 
model is that the SCRTD will be the operator of bus service provided. 

Overvi ew Of the CSt Model Stheture 

A fixed/variable cost allocation model was selected for use. The basic concept 
underlying this approach relates the cost of service to the resource quantities 
supplied and used in the service provision In addition, this model approach provides 
sensitivity to service level changes by clasifying costs which may or may Tiot vary 
with changes in the level of service. 

The model is structured to provide detail on incremental costs that would be 
associated with the use of articulated buses. Existing costs reflect buSs currently 
in the SCRTD. fleet and include both standard 40-foot urban coaches and articUlted 
buses. Provision is made to estimate changes in costs assoôiated with the use of 
articulated buses if plans are formulated to óhange the current ratio, of standard to 
articulated buses. The experience of SCRTD indicates articulated buses generally 
cost more to operate in terms of mechanic labor, fuel, and maintenance rts and 
supplies The additional capacity provided by articulated buses may, however, 
provide savings in operating labor if fewer buses are required as a result of their 
use. 

In addition, the model is sensitive to variation in inflation rates over time. The 
experience of SCRTD and other transit properties indicates that prices of diesel fuel 
and parts and supplies associated with the maintenance and repair of vehicles will 
generally inflate at a rate greater or less than the overall Consumer Price Index 
(cm), a generally accepted "baseline" rate of inflation. 

Input Data Base 

The bus operating cost model is structured to reflect the SCRTD organization. 
It is based on SCRTD departments and Specific costs have been used to calibrate the 
model from actual and projected account expenditures for Fiscal Year (FY) 1984. 
Both the Annual Budget for FY 1984 and the Revenue and Expense Statement for 
March, 1984 were used as reference documents for expenditures. In addition, input 
was received from the appropriate departments on distribution of labor resowcles. 
Table 1 provides a summary of the SCRTD chart of accounts and appropriate cost 
allocation. 
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Table 1 
BUS COST ALLOCATION 

Estimated Resource Allocated to - Denartment and FY 84 Cost Peak Passen- 

Board of Director 
Wages 0 X X 

Fringes 3 X X 

Services 76 X 

Materials and Supplies 3 X X 

Utilities 9 X X 

Miscellaneous Expenses 61 X X 

General Manager 

Wages 382 X X 

Fringes 3 X X 

Services 110 X X 

Maerials and Supplies 10 X -x 

Utilities 9 X X 

Miscellaneous Expenses 97 X X 

Office of. District Secreta 

Wages 21S X X 

Fringes 2 X X 

SerVices 60 X X 

Materials and Supplies 9 X X 

Utilities 0 X K 

Miscel.laneous Expeilses 38 X X 

Legal- 

Wages 304 - 

Frines 2 H X X 

Ser'icës 242 X 

and Supplies 26 X X 

Materials Utilities 8 X X 

Miscellaneous Expenses 10 X X - 

Assistant General Manager 
for Operations 

Wages 233 X A 

Fringes 2 K K 

Services 1 K 

Materials and Supplies S K K 

Utilities 2 X A 

Miscellaneous Expenses 17 K A 

Transportation Operating 
DivLslons 

Wages 4,991 K K By 159 Peak Vehicles 
Fringes 1,229 K X By 159 ?eak Vehicles 

Operator Wages 126,322 X X By 777 Revenue Udurs 
Operator Fringes 31,534 K By 777 Revenue Hours 

Services 3 X K By 159 Peak Vehicles 
Materials and Supplies 92 K K By 159 Peak VehiciS 

Utilities 28 K X By 159 Peak Vehicles 
Miscellaneous Expenses 21 X K By 159 Peak Vehicles 

Stops and Zones 

Wages 654 K K 

Fringes 3 x x 

Services 1 K x 

Materials and Supplies 127 K K 
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Table! 
BUS .WST ALWCATtCt. (continued) 

listimated Resource Miocated to. 
and FY 84 Cost Peak Passen- 
eat ($000) (tours Miles Buses gers 

Transportation Services 

Wages 
Wages 
Wages 

Fringes 
Wakes 
Wages 
Fflnges 
Fringes 
Services 

Materials and Supplies 
Utilities 
Utilities 

Miscellaneous Expenses 

Transportatj.on Inttüction 

Wages 
Fringes 
Wages 
Wages 
Fringes 
Fringes 
Services 

Materials and Supplies 
Utilities 

Miscellaneous Exjehses 

Transportation General 

Fringes 
Services 

Materials and Supplies 
Utilities 

Miscellaneous Expenses 

1,303 X X 

2,470 X X 

529 LX LX By l7b,b00 Revenue hours 
of Service 

135 X X By 476,800 -tours oL Service 
873 X LX 

436 X X By 159 Peak Vehicles 
111 X X By 159 Peak Vehicles 

21 X X 

13 X LX 

24 X LX 

25 X X By 159 Peak Vehicles 
51 X X 

4 X X 

2,553 K K By 172 Peak Vehicles 
580 X K B 172 Peak Vehicles 
209 X LX 

564 LX X By 447,000 Hours of Service 
144 K . LX By 447,000 Hours of Serice 
15 . X . X 

1 . 
K K 

2 X LX 

Hi H - 

. K.. -. X 

3 X . . K H 

737 X LX 

40 X K 

S X K 

701 K 

150 X 

27 LX . 
LX 

Maintenance Operating 
Divisions 

Servicing Deep Clean Wages 1,441 
Servicing Deep Clean Fringes 372 
Servicing Wages 8,163 
Servicing Fringes 2,110 
Servicing Supervisor Wages 3Z3 
Servicing Supervisor Fringes 96 
Wheelchair Maintenance V& 1,930 
Wheelchair Maintenance Fringes 429 
Non- Revenue Wages 86! 
Non-Revenue Fringes 193 
FareboA Maintenance Wages 322 
Farébox Maintenance Fringes 72 
Campaigns and Reseive Wdes 1,094 
Campaigns and REerVe Friiigës 281 
Inspection Wages 2,444 
Inspection Fringes 544 
Running Repair Wages 19,845 
Running Repair Fringes 4,416 
Supervision and Adminis- 

tration Wages 4,092 
Supervision and Aàninis- 

tration Fringes 1,008 

S 

LX LX By 32 Peak Vehicles 
K K By 32 Peak Vehicles 
LX . X By 5.6 Peak Vehicles 
K K By 5.6 Peak Vehicles 
K X By 188 Peak Vehicles 
K K By 188 Peak Vehicles 
X K By 34.4 Peak Vehicles 
K K By 34.4 Peak Vehicles 

x X By 264,889 Hours 
x LX By 264,889 Hours 

K X By 206 Peak Vehicles 
K K By 206 Peak Vehicles 
X LX By 60.7 Peak Vehicles 
K K By 60.7 Peak Vehicles 

LX K By i,251,oOS Miles 
LX LX By 1,251,605 Miles 
x X By 154,169 Miles 
X K By 154,169 Miles 

K K By 172 Peak Vehicles 

LX LX By 172 Peak Vehicles 

'1 



Estimated Resource Allocated to 

Department 
and Pt 84 Cost Peak Passen- 

Expense ltem ($000) tours Miles Buses gers Fixed Variable If Variable 110w? 

Maintenante Operatin 
Divisions (continued 

Servicing Wages Fixed 333 X X 

Servicing Fringes Fixed 86 X X 

Training and Other Fringe 
Benefits 378 X X By 172 Peak Vehicles 

Services for Divisions 248 X X By 1-72 Peak Vehicles 
Lubricants Revenue Equipment 1,119 X X Dirëc't1' by Miles 
Ties aa111t.Rewnue&pzipntnt 4,020 X X Diredtly by Miles 
Bus Parts Revenue Equipment 21,620 X X Directly by Miles 
Tools and Expendable Equipment 764 X X By 172 Peak Vehicles 
Other Materials and Sipliës 1,637 X X By 172 Peak Vehicles 

Utilities 146 X X By 1-72 Peak Vehicles 
Miscellaneous Expenses 40 X X By 172 Peak Vehicles 

Central Maintenance 

Running Repair Wages 933 X X By 3,280,069 Miles 
Running Repair Fringes 208 x X By 3,280,069 Miles 
Engine Rebuild Wages 1,254 x X By 2,439,026 Miles 
Engine Rebuild Fringes 279 X X By 2,439,026 Miles 
Transmission Shop Wages 933 X )( By 3,280,069 Miles 
Transmission Shop Fringes 208 x I By 3,280,069 Miles 
Eletrica1 Shop Wages 1,029 X X By 2,972,563 Miles 
Electrical Shop Fringes 229 X X By 2,972,563 Miles 
Small Units Shop Wages 868 X X By 3,523,037 Miles 
Small Units Shop, Fringes 193. X X By 3,523,037 Miles 
Engine Teardown Wages .- 322 - X' By 9,512,200 Miles 
Enginé-Teardown Fringes 72 : x x By 9,512,200 Miles 
Radiator Shop Wages 257 X X By 11,89,0,250 Miles 

Shop Fringes 57 X X By 11,890,250 Miles 
Radiator Machine Shop Wages 418 x X By 7,317,077 Miles 

Machine Shop Fringes 93 x X By 7,317,077 Miles 
Sheet tal Shop Wages 386 x X By 7,926,833 Miles 
SI-tot Metal Shop Fringes 86 x : x. 1W 7,926,833 Miles 
'Welding Shop Wages 450 X X By 6,794,429 Miles 
Welding Shop Fringes 100 X X By 6,794,429 Miles 
Upholstery Shop Wages 482 X X By 6,341,47 Miles 
Upholstery Shop Fringes 107 x X By 6,341,467 Miles 
Paint and Trim Shop Wages 1,319 X X By 2,320,049 Miles 
Paint and Trim Shop Fringes 295 X I By 2,320,049 Miles 
Body and Praine ShOp Wages 2091 x X By 1,463,415 Miles 
Body and Prairie Shop Fringes 465 X X By 1,463,415 Miles 
Miscellaneous RepairStip Wages 322 X X By 31,707,333 Miles 
Miscellaneous Repair vp Fringes 72 X X By 31,707,333 Miles 
Service Wages 37,8 X X By 121 Peak Vehicles 
Service Fringes 98 X X By 121 Peak Vehicles 
Central Shop Supervision Wages 843 X X By 138 Peak Vehicles 
Central Shop Supervision Fringe's 207 X X By 138 Peak Vehicles 

tral Shop AthnThistratioh 
Wages 369 X X 

Training and Other Fringes 113 X X 

Services 338 X x 

Utilities 3 X X 

Miscellaneous Expenses 14 X X 
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Table 1 

BUS øST ALLATI0N (continued) 

Estimated Resource Allocated to 
Department and Fl 84 Cost Peak Passen 

Expense Jten ($000) Hours Miles Buses gers Fixed Variable If Variable How? 

Facilities Maintenance Department 

Electrical Maintenance Wages 740 X X By 147 Peak Vehicles 
Electrical Maintenance Fringes 165 K X By 147 Peak Vehicles 
Property Maintsance Wages 1,801 K X By 147 Peak Vehicles 
Property Maintenance Fringes 411 K K By 147 Peak Vehicles 
Administration and Super- 

vision Wages 500 K X 

Training and Fringe Benefits 49 X X 
Services 61 X K 

Materials aM Supplies 2,016 X X By 147 Peak Vehicles 
Utilities 1 X K 

Miscellaneous Exj%nses 16 X K 

Maintenance General Department 

Instruction Wages 444 K X By 188 Peak Vehicles 
Instruction Fringes 109 1 X By 188 Peak Vehicles 
Wages 1,647 K K 

Fringes 36 x x 

Services 315 K K 

Materials and Supplies 44 K K 

Utilities 130 K X 

Miscellaneous Expenses 71 K X 

Ecp1ipment Engineering Department 

Wages 765 
Fringes 5. K K 

SerVices :, 152 K K 

Materials and Supplies 41 X K 
Utilities 

Miscellaneous Expenses 
14 . 

3 

K 

K 
K 

K 

Teleconununications Department 

Electronic Maintenance Wages 1,190 K I By 56 Peak Vehicles 

Blectronic Maintenance Fringes 265 K K By 56 Peak Vehicles 

Administration Wages 1,404 X K 

Fringes 16 
Services 88 K K 

Materials and Supplies 
Revenue Equipment 163 K K Directly by Peak Vehicles 

Materials and Supplies 361 K K 

Utilities 24 X K 

Miscellaneous Expenses 19 K K 

Safety Department 

Wages 226 K X 

Fringes 4 X K 

Services 92 K K 

Materials and Supplies 67 K, K 

Utilities 3 K X 

MiscellaneouS Expenses 33 K K 

. 
S 
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Table 1 
BUS WST ALLOCATION (continued) 

Estimated Resource Mlocated to 
and FY 84 Cost Peak Passen 
em (S000) hours Mi1S Buses gers Fixed Variable If Variable 

Transit Police Department 

Police Wages 
Police Fringes 
Police Wages 
Police Wages 

Mministrative Wages 
Fringes 
Services 

Materials and Supplies 
Utilities 

Miscellaneous Expenses 

Scheduling Department 

Schedule Maker Wise's 
Schdule Maker Fringes 
(itecker Wages 
Qtecker Fringes 

Wages 
Fringes 
Services 

Materials and Supplies 
Utilities 

Miscellaneous Expenses 

Assistant General Manager 
for Planning and Cortw 
ni.cataons 

Wage 
Fringes 
Services 

Materials and Supplies 
Utilities 

Miscellaneous Expéñses 

Planning 

Wages 
Fringes 
Servides 

Materials and Supplies 
Utilities 

Miscellaneous Expenses 

Marketing and Conmaziications 

Ticket Gerk Wages 
Ticket Clerk FringS 

Wages 
Fringes 
Services 

Materials and Supplies 
UtilitiCs 

Miscellaneous Expenses 

976 
268 
488 
134 

2,198 
90 

349 
59 
32 
36 

288 
'73 

1,224 
309 

1,685 
4 
7 

33 
17 
80 

X X By 13,688,235 Passengers 
X X B' 13,688,235 Passengers 

X X By 420, 706 HoUrs 
X X By 420,706 HoUrs 

x x 

x x 

* x 

x x 

x 
x 

X X By 596,000 Hours 
X X By 596,000 Hours 

X X By 40.5 Peak Vehicles 
X X By 40.5 Peak Vehicles 
x x 
x x 

I I 
I X 

x 1 
I I. 

114 X X 

1 I I 
1 I I 
1 X I 
1 X I 
2 I I 

1,419 I X 

7 X 
1,243 . X' X 

106 1 I 
I . X 

101 I I 

S29 X 

116 X 

1,490 I X 
20 I I 

404 1 I 
800 X I 
41 I I 

166 1 I 

6 

I By 21,154,545 Passengers 
I By 21,154,545 Passengers 



BUS (.DST ALLOCATION (continued 

Estimated Resource Allocated to 
Department and FY s4 cost Peak Pasen- 
Eçense Item (S000 Hours Miles Buses ers Fixed Variable If Vtriable I-jaw? 

CUstner Relations 

Telephone Clerks Wages 
Telephone clerks Fdnges 

Wages 
Fringes 
Services 

Materials and Supplies 
Utilities 

Miscellaneous Expenses 

Msiflant General Manager 
for cenmient and Omunity 
Affairs 

Wages 
Materials and Supplies 

Utilities 
Miscellaneous Expenses 

Gdvernment Affairs 

Wages 
Fringes 
Services 

Materials and Supplies 
Utilities 

Misce'llanedUs Expenses 

ConTromityRelations 

Wages 
Fringes 
Services 

Materials and SuppliS 
Utilities 

Miscellaneous Expenses 

Assistant General Manager 
fEi_Bual Opportunity 

Wages 
Materials and Supplies 

Utilities 
Miscellaneous Expenses 

Ui.mian Relations 

Wages 
Fringes 
Services 

Materials and Supplies 
UtilitiS 

Miscellaneous Expenses 

loyee Edixation% Train 
and Developtent 

Wages 
Fringes 
Services 

Materials and Supplies 
Utilities 

Miscèilaneoüs Expenses 

Li 

2,159 x 
483 X 

904 X X 

4 X X 
42 X X 

x 
158 x 

29 X X 

95 X X 

1 X X 

1 X X 

5 x x 

229 X X 

3 X X 

75 X X 

x x 

17 X 

36 X X 

3 -x 
4 X. X 

33 X 

30 X x 

7 X X 

48 X . I 

95 X I 
1 X I 
1 x I 
S x x 

249 X X 

2 I I 
3 I I 

4 X X 

6 I lx 

11 I I 

958 lx x 
294 I X 

66 1 lx 

6 lx I 
9 1 I 

26 lx lx 

7 

I By 4,951,064 Passengers 
I By 4,951,064 Passengers 



Table 1 
BU5 W$T ALLOCATION (continued) 

Estimated Resource Allocated to 
tepäi-rnient and FY 84 Cost Peak Passen- 
Expense Itan ($000) I-louts Miles Buses gets Fixed Variable If Variable How? 

Controller-Treasurer-Ai4itor 

Wages 280 X x 
Fringes 3 X x 
Services 400 X x 

Materials and Supplies 7 X 

Utilities 14 X X 

Miscellaneous Expenses 36 X X 

Accowttthg and Fiscal 

Payroll Clerk Wages 370 X 

PiyrUll Clerk Frirges 83 X 
Cash Clerk Wages 673 X 

Cash Clerk Fringes 148 X 

Wages 1,852 X x 
Fringes 15 X X 

Services 275 X X 

Materials and Supplies 86 X X 

Utilities 21 X X 
Miscellaneous Expenses 16 X x 

Data Processing 

Wages 2,863 X X 

Fringes 76 X X 

Services 2,099 X X 

Materials and Supplies 316 X 

Utilities -. *6 .. X. x 
Miscellaneous Expenses 80 X X 

SInsurance 

Wages 212 X X 

Fringes 19 X X 

Services 121 X X 

Materials and Supplies 15 X X 

Utilities S X X 

Miscellaneous Expenses 6 X X 

Assistant General Manager 
for Transit System 
Ivelopirent 

Wages 105 X X 

Materials and Supplies 1 X X 

Utilities 1 X X 

Misc&laneous Expenses 5 x x 

Li 

Bus Facilities Efl2ineeri 

Wages 711 X X 

Fringes. 4 X X 

ServiSs 129 X X 

Materials and Supplies 25 X X 

Utilities 11 X X 

Miscellaneous Expères 20 X X 

Assistant General Manager 
for Managei'cnt 

Wages 95 X 

Materials and Supplies 1 X X 

Utilities 1 X X 

Miscellaneous Expenses S X X 

8 

X By 447,000 Hours 
X By 447,000 Hours 
X By 16,621,429 Passengers 
X By 16,621,429 Passengers 



Table 1 

BUS COST ALLOCAT TON (continued) 

Estimated Resourco Allocated to 
DepartnLnt and FY 84 Cost Peak Passen- 

SExpense Item f$00J flours Miles Buses grs Fixed Variable If Variable How? 

Contracts and Purchasing 

Stores Wages 
Stores Fringes 

ges 
Fringes 
ServIces 

Maeria1s and Supplies 
Utilities 

Miscellamous Expenses 

Personnel UenartaTent 

Wágës 
Fi'inges 
Services 
teri4s and Si.çpl ies 
Utilities 

MiscTellaneous Expenses 

General Services 

Wages 
Fringes 
Services 

Materials and Supplies 
Utilities 

Miscellaneous Expenses 

PrintShop 

Wages 
Fringes 
Services 

Timetables 
terials and Supplies 
Utilities 

Miscellaneous Expenses 

Management and Budget 

Wages 
Fringes 
Services 
teria1s and Supplies 
Utilities 

Miscellaneous Expenses 

Labor Relations 

Wages 
Fringes 
SerVices 

Materials and Supplies 
Utilities 

Miscellaneous Expenses 

ii 

941 X 

206 X 

21969 X X 
39 X X 

30 X 

79 X 

30 X X 

61 X X 

1,429 X 
7 X X 

588 X X 
123 X X 
27 X X 

55 X X 

1,396 X X 

3 X X 
46 I X 

190 X X 

.3 1 x 
X .. x 

-750 x I 
$ I X 

253 X x 
490 X 

211 I I 
4 -I I 
2 I .1 

522 X 

4 I X 

2 X X 

20 I X 

8 X X 

7 I I 

224 I I 
2 I I 

45 1 I 
t I 
2 X I 
7 I I 

9 

X By 159 Peak Vehicles 
By 159 Peak Vehicles 

I Directly by Passengers 



Table 1 
3iS wsr ALLOCATION (continued) 

Estimated Resource Allocated to 
Department and 
Expense Itn 

FY 84 Cost 
($000) Hours Miles 

Peak Passen- 
Buses gem Fixed Variable If Variable How? 

loyee Activities 

Wages US X X 

Services 72 X X 

Materials and Supplies 33 X X 

Utilities 7 X X 

Miscellaneous Expenses 153 X X 

bndepartmental Expenses 

Wages 1,043 X X 

Fringes 13,463 1 * 
trkxen's Conpensation 8,460 I I By 777 Hours 
Wdrkuen's Compensation 3,254 1 1 By 59,451 Miles 
IbrIonen's Compensation 1,301 I K 

Services 1,575 X x 
Fuel 25,858 I I Directly by Miles 

Materials and Supplies 763 I X 

Utilities 2,252 1 1 
Premiums for Phyicai 

Iinage. 86 I I 
Premitgjs thr PIAPD 

Insurance 27 1 I 
Premiums for Corporate 

Insuraite 20 1 I 
Provisions for Uninsured PL 22,615 I I By 101,174 Passengers 

PL at $4,916 Each 
Provisions for Uninsured 1,521 X I By 39,634 Miles at 

Pt) .. . .. . 

$o34each 
Expenses for PL, 2,098 I . I By 101,174 Pasengers 

at $4S6 per Step 
Expenses for PD l,094 I By 39,634 Miles a $456 S per Step 
Fuel and Lube Taxes Non- 

Revenue Buiprnent 120 1 I 
Fuel and Lube Taxes 

Revenue üipment 1,874 I I . Direct1' by Miles 
Leases and Rentals 5,851 I I 

Total: $425,697 

10 



Model Outline 

As indicated above, the model is composed of cost components associated with 
the SCRTD departments. Costs are related to specific operating characteristics and 
quantities (i.e., hours, miles, vehicles, and passengers). These relationships are 
discussed and even though expenses are assumed fixed, they are assigned to a 
specific Operating charaCteristic or quantity in order to evaluate individual routes. 
The model definitions and relationships are as follows:. 

Board of Directors 

Wages: These are wages associated with the Board of Directors Department 
employees. They are assumed fiAed but are related tO peak vehicles for individual 
route-cost allocation. 

Fringes: These are training and other fringe benefits allocated to the 
department employees in the budget. Variable fringe benefits of employees arC 
generally allocated to the non-departmental budget unless otherwise indicated.. 
These costs are assumed fixed but are related to peak vehicles for individual route- 
cost allocation. 

Services: These are costs of services for this department. Using the char.t of 
accounts for the SCRTD budget They are assumed fixed but are related to peak 
wehiciesforindividual route-coätallocation. 

Materials and Supplies: These are costs associated with the materials and 
supplies expenditures Of this department as allocated using the chart of accounts for 
the SCRTD. They Ere assUmed fixed but. are related to peak vehicles for individual 
route-cost allocation. 

S 

Utilities: These are telephone and other utility costs allocated to the 
departtheit Using the SCRTD chart of accounts. These are assumed fixed but are 
related to peak vehicles for individual r ute-cost allocation. 

Miscellaneous Expenses: These are travel and other allocated expenses for the 
department using the SCRTD chart of accounts. These are assumed fixed but are 
related to peak vehicles for individual route-cost allocation. 

Genetal Manage Dertment 

Wages: These are wages associated with the General Manger Department 
employees. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

FringeS: These are training and other fringe benefits for employees of the 
department. They are assumed fixed but are related to peak vehicles for individUal 
route-cost allocation. 

Services: These are department expenditures for Services used by the depart- 
ment. They are assUmed fixed but are related to peak vehicles for individual route- 
cost allocation. 

11 
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Materials and Supplies: These are costs of materials and supplies for the 
departmeftt. They are Süthed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Utilities: These are telephone and other utility costs allocated to the 
department. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Miscellaneous Expenses: These are travel and other miscellaneous expenses 
allocated to the department. They are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Office of the District Secretary Department 

Wages:. These are wages associated with the Office of the District Secretary 
Department employees. They are assumed fixed but are related to peak vehicles for 
route-cost allocation. 

Fringes: These are training and other fringe benefits for employees of the 
department. They are assumed fixed but are related tO peak vehiCles fOr individual 
route-cost allocation. 

Services: These are department expenses for services allocated to the 
department.. They are assumed fixed but are related to peak vehicles for individual 
ivute-cost allocation. - 

Materials and Supplies: These. are costsof all materials and supplies utilized by 
the department. They are assumed fixed but are related to peak vehicles for 
individual rotAte-cost allocation. 

Utilities: These are expenditures for telephone and other utilities allocated to 
the department. They are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Miscellaneous Expenses: These are travel and other .misceUanIous expenses 
allocated to the departthent. These are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Legal Department 

Wages: These are Wages associated with the Legal Department employees. 
They are assumed fixed but are related to peak vehicles for individual route-cost 
allocation. 

Fringes: These are training and other fringe benefits for employees of the 
department. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

ServiCes: These are the department expenditures for services. They are 
assumed fixed but are related to peak vehicles for individual route-cost allocation. 

12 



Materials and Supplies: These are the costs of all materials and supplies 
utilized by the department. They are assumed fixed but are related to peak vehicles 
for individual route-cost allocation. 

Utilities: These are telephone and other utility costs allocated to the 
department. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Miscellaneous Expenses: These are travel and other miscellaneous costs 
allocated to the department. These are assumed fixed but are related to peak 
vehicles fr individual route-cost allocation. 

Assistant. General Manager for Operations 

Wages: These are wages associated with all employees of the Office of the 
Assistant General Manager for Operations. They are assumed fixed but are related 
to peak vehicles for individual route-cost allocation. 

Fringes: These are training and other fringe benefits for employees of the this 
office. They are assumed fixed but are related to peak vehicles for individual route- 
cost allocation. 

Services:. These are costs for all services allocated to this offiee. These are 
assumed fixed buS are related to peak vehicles for individual route-cost allocation. 

Materials and Supplies: These are the costs for all materials and supplies used 
by the department. These are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Utilities: These are costs for telephone and other utilities allocated to the 
department. These are assumed fixed bUt are related to peak vehicles for individual 
route-cost allocation. 

. 

Miscellaneous Expenses: These are travel and other miscellaneous expenses 
allocated to the department. These are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Transportation. Operating Divisions 

Wages: These are wages associated with the division managers, assistant 
division managers, dispatchers, and clerical help for each division. Based on 13 
operating divisions, these are variable in steps of plus or minus 159 peak vehicles (a 
representation for one transportation operating division at SCRTD) and are related 
to peak vehicles for individual route-cost allocation. 

Fringes: These are fringe benefits for those employees associated with each 
transpOrtation operating division. They include fringe benefits that were allocated 
to the non-departmental budget in the SCRTD budget. These fringes are variable in 
steps of plus or minus 159 peak vehicles and are related to peak vehicles for 
individual route-cost allocation. 

13 



Operator Wages: An analysis was accomplished of Operator pay-hours and it 
was determihed that over the last year operator pay-hours are 1.5794 times reveflue 
hours of service. Using this as a base and with an estimated 7,152,000 revenue hours 
for FY 84, a budget was determined for operator pay. These wages are variable in 
steps of plus or minus 777 revenue hours and are assoqiated with revenue hours for 
individual route-cost allocation. The 777 revenue hours is the equivalent of one-half 
of a full-time operator equivalency based on analysis that revealed the average 
revenue hours per full-time operator is 1,554. 

Operator Fringes: These are fringe benefits for bus operators. These were 
calculated and were previoUsly shown in the non-departmental budget allocation. 
They are variable in .steps of plus or minus 777 revCnue hours and are related to 
revenue-hours for individual route-cost allocation. 

Services: These are the costs of services for the Transportation Operating 
Divisions as allocated with the SCRTD chart of accounts. They are variable in steps 
of plus or minus 159 peak vehicles and are related to peak vehicles for individual 
route-cost allocation. 

Materials and Supplies: These are the costs of materials and supplies associated 
with the Transportation Operating Divisions. These are variable in steps of plus or 
minus 159 peak vehicles and are related to peak vehicles for individual route-cost 
aflocation. 

Utilities: These are telephone and other utility costs allocated to the 
Transportation Operating Divisions. These are variable in steps of plus or minus 159 
peak vehicles and are related to peak vehicles for individual route-cost allocation. 

S 

Miscellaneous Expenses: These are travel and other miscellaneous expenses 
associated with the Transportation Operating Divsions. They are variable in steps of 
plus or minus 159 peak vehicles and are related to peak vehicles for individual route- 
cost allocation. 

Stoçs and Zones Depeitment 

Wages: These are wages associated with the Stops and Zones Department 
employees. These are assumed fixed but are related to peak vehicles for individual 
route-cost. allocation. 

Fringes: These are fringe benefits for this department's employees. They are 
assumed fixed but are related to peak vehicles for individual route-cost allocation. 

Services This is the cost of services allocated to this department. These are 
assumed fixed but are related to peak vehicles for individual route-cost allocation. 

Materials and Supplies: This is the cost. of materials and supplies for the 
department. It includes the costs of bus stop signs. They are assumed fixed but are 
related to peak. vehicles for individual route-cost allocation. 
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Transportation Services Department 

These are wages of all administrative personnel, managers, supervisors, 
and assistants in the Transportation Services Department. It also includes wages for 
tEaffic loaders and service directors. These wages are assumed fixed but are related 
to peak vehicles for individual route-cost allOcation. 

Wages: These are street supervisor wages which are considered fixed. An 
ana19iii1 the street supervision needs of the SCRTD revealed that there are 85 
current positions in the schedule. And an analysis revealed that approxirntely 70 of 
these positions would be considered fixed if coverage of the service area Were to 
remain fairly constant. These wages are assumed fixed but are related to revenue- 
hours of service for individual route-cost allocation. 

Wages: These are wages for the 15 street supervisors that are considered 
variable. These. wages would vary in steps of plus or minus 476,800 revenue-hours of 
service and are related to revenue-hours fOr individual route-cost, allocation. 

Fringes: These are fringe benefits calculated for the 15 street supervisors that 
are variable by revenue-hours of service. These will vary in steps of plus or minus 
476,800 revenue-hours of service and are related to revenue-hours of service for 
individual route-cost allocation. 

Wag: These are wages associated 'with the radio, dispatchers for' the SCUTD 
service area An analysis was accomplished of the needs for radio dispatchers given 
cutbacks in service and these wages are associated with those dispatchers which are 
assumed to be fixed and are related to peak vehicles for individual route-cost 
allocation. 

These are wages for the radio dispatchers which are considered 
variable. An analysis revealed that 13 employees could be considered variable 
depending upon level of service. These wages vary in steps of plus Or minus 159 
peak vehicles and are related to peak vehicles for individual route-cost allocation. 

Fringes: These are fringe benefits associated with the 13 radio dispatchers. 
They vary in steps of plus or minus 159 peak vehicles and are related to peak 
vehicles for individual route-cost allocation. 

Fringes: These are training and other fringe benefits associated with the 
department. They are considered fixed and are related to peak vehicles for 
individual route-cost allocation. 

Sen'ices: These are. .services related to the Transportation Services Depart- 
ment. They are considered fixed and are. allocated to peak vehicles for individual 
route_cost allocation. 

Materials and Supplies: These are materials and supplies expenditures for the 
department. They are considered fixed but are allocated to peak vehicles for 
individual route-cost allocation. 

Utilities: These are telephone expenses associated with the variable radio 
dispatch functions.. They are variable in steps of plus or minUs 159 peak vehicles and 
are related to peak vehicles fQr individual route-cost allocation. 

15 



Utilities: These are telephone and other utility costs associated with this 
department. They are considered fixed but are related to peak vehicles for 
individual rOUte-cost. allocation. 

Miscellaneous. Expenses: These are travel and other miscellaneous ecpenses for 
the department. They are considered fixed but are related to peak vehicles for 
individual route-cost allocation. 

Tranrtalion Instrueion Department 

Wages: These are wages associated with senior instructors, trainers, and clerk- 
typists associated with the 12 operating divisions. These wages will vary in steps of 
plus or minus 172 peak vehieles (a representation of each of the operating divisions) 
and are related to peak vehicles for individual route-cost allocation. 

Fringes: These are fringe benefits assoöiated with those employees attached to 
the 12 operating divisions. They will vary in steps of plus or minus 172 peak vehicles 
and are related to peak vehicles for individual route-cost allocation. 

Wages: These are wages associated with the administration of the Transporta- 
tion Instruction Department. They are assumed fixed, but are related to peak 
vehicles for individual route-cost allocation. 

Wages These are the wages of the 16 instructors associated with training 
incoming bus operators. They Will vary in steps of plus or minus 447,000 hours of 
service and are. related to hours of service for individual route-cost allocation. 

Fringes; These are fringe benefits associated with the instructors of incoming 
bus operators and were previously included in the non-departmental allocation. 
They will vary in steps of plus or minus 447,000 hours of service and are related to 
hours of service for individual rOute-cost allocation. 

Fringes;. These are training and other fringe benefits associated with the 
Transportation Instruction Department They are assumed fixed but are related to 
peak vehicles for individual route-cost allocation. 

Services: These are the costs of services allocated to the Transportation 
Instruction Department. They are assumed fixed but are related to peak vehicles 
for individual route-cost allocation. 

Materials and Supplies: These are the costs of materials and supplies' for the 
Transportation Instruction Department. They are assumed fixed but are related to 
peak vehicles for individual route-cost allocation. 

Utilities: These are telephone and other utility expenditures allocated to the 
departthent. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Miscellaneous Expenses: These are travel and other miscellaneous expenses 
associated with the department. They are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 
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Transportation General 

Wages: These are wages of the employees of the administrative arm of the 
Transportation Department. They are assumed fixed but are related to hours of 
service for individual route-cost allocation. 

Fringes: These are training and other fringe benefits allocated to the 
Transportation General administrative arm employees. They are assumed fiked bUt 
are related to hours of service for individual route-cost allocation.. 

Services: This is the cost of services provided for the Transportation General. 
They &re aUmed fiAed but Ere related to hours of service for individual route-cost 
allocation. 

Materials and Supplies: These are the costs of materials and supplies for the 
administration of the Transportation Department. They are assumed fixed but are 
related to hours of service for individual route-cost allocation. 

Utilities: This is the telephone and other utility costs allocated to the 
Transportation Depaartment administrative arm They are assumed fixed but are 
related to hours of service for individual route-cost allocation. 

Miscellaneous. Expenses:: These are the costs.o,f travel and other miscellaneoUs 
expenses allocated to the administration of the Transportation Department. They 
are assumed fixed but are' related to hours of service for individual route-cost 
all6cation 

Maintenance Operating Divisions 

Servicing Deep-cleaning Wages: These are wages associated with the deep- 
cleaning effort bf th bU sWrviëin. It was estimated that 15 percent of the 432 
employees assigned to the operating divisions, or 65 employees, were involved in this 
effort. These wages will vary in steps of plus or minus 32 peak vehicles and are 
assigned to peak vehicles for individual route-cost allocation. 

Servicing Deep-cleaning Fringes: These are the fringe benefits calculated for 
the 65 émplOyèes assigned to the deep-cleaning effort at the Operating Divisions. 
These costa will vary in steps of plus Or minus 32 peak vehicles and are related to 
peak vehicles for individual route-cost allocation. 

Servicing Wages: These are the wages associated with the 367 employees in the 
Maintenance Operating Divisions assigned to vehicle servicing These wages will 
vary in steps of plus or minus 56 peak vehicles and are related to peak vehicles for 
individual route-cost allocation. 

Servicing Fringes: These are fringe benefits calculated for the 367 employees 
assigned this effort at the Maintenance Operating Divisions. These costs will vary 
in steps of plus or minus 5.6 peak vehicles and are related to peak vehicles for 
individUal route-cost allocation. 

Servicing Supervisor Wages: These. are the wages associated with the supervi- 
siOn of the bus servicing effort Et the Maintenance Operating Division.. Based on 11 
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employees involved in this effort, these costs will vary in steps of plus or minus 188 
peak vehicles and are related to peak vehicles for individual route-cost allocation. 

SèrviOing Supervisor Fringes: These are fringe benefits calculated for the 11 
supervisors involve4 in the bus servicing effort. They will vary in steps of plus or 
minus 188 peak vehicles and are related to peak vehicles for indjvidual route-cost 
allocation. 

Wheelchair Maintenance Wages: These are the wages of the approximately 60 
employees aMigned tb this effort at the Maintenance Operating Divisions. These 
costs will vary in steps of plus or minus 34.4 peak vehicles and are related to peak 
vehicles for individual route-cost allocation. 

Wheelchair Maintenance Fringes: These are the calculated fringe benefits for 
the 60 employees invOlVed in the wheelchair maintenance effort at the. Maintéhanee 
Operating Divisions- They will vary in steps of plus or minus 34.4 peak vehicles and 
are related to peak vehicles for individual route-cost allocation. 

Non-revenue Wages: These are the wages of the 27 mechanics in maintenance 
of the non-revenue vehicles They will vary in steps of plus or minus 264,889 hours 
of service and are related to hours of service for individual route-cost allocation. 

. Non-revenue Fringes: These. are the fringe benefits calculated. for the 27 
employét isigii to. the. maintenance of the non-revehue vehicles. They will vary 
in steps ofplus or minus 264,889 hours of service and are related to hours of service 
for individual route-cost allocation. 

. 

Fare Box Maintenance Wages: These are wages associated with the 10 
mechanics iffOlved in the farebox maiintenance effort. These costa will vary in 
steps of plus or minus 206 peak vehicles and are related to peak vehicles for 
individUal roUte-cost allocation. 

Fare Box Maintenance Fringes: These are the fringe benefits calculated for the 
10 employeesinvoived in the fare box maintenance effort.. They will vary in stés 
of plus dr minUs 206 peak vehicles and are related to peak vehicles for individual 
rOute-cost allocation.. 

Campaigns..and Reserve Wages: These are the wages associated with the 34 
mechanics assigned to campaigns and the. reserve fleet of SCRTD. Thesbe costs will 
vary in steps of plus or minus 60.7 peak vehicles and are related to peak vehicles for 
individual route-cost allocation. 

Campaigns and Reserve Fringes: These are the calculated fringe benefits of 
the 34 employees involved iii dathpaigns and reserve fleet maintenance for the 
SCRTD. These costs will vary in steps of plus or minus 60.7 peak vehicles and are 
related to peak vehicles for individual route-cost allocation. 

Inspection Wages: These are the Wages of the 76 mechanics involved in 
inspection of buses at the Maintenance OpèrEting Divisions. These wages will vary 
in steps of plus or minus 1,251,605 miles of service and are related to miles of. 
service fOr individual route-cost alloeation. 
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Inspection. Fringes: These are the calculated fringe benefits of the 76 
employees assigned to the inspection effort. in the Maintenance Operating Divisions. 
They will vary in steps of plus or minus 1,251,605 miles of service and arC related to 
miles of service for individual route-cost allocation. 

Running Repair Wages: These are the wages associated with the 617 mechanics 
involved in the FUMin repair effort at the Maintenance Operating Divisions. They 
will vary in steps of plus or minus 154,169 miles of service and are relateld to miles 
of service for individual route-cost allocation. 

Running Repair Fringes: These are the calculated fringe benefits for the 617 
employees assigned tO the running repair effort at the Maintenance Operating 
Divisions. They will vary in steps of plus or minus 154,169 miles of service and are 
related to miles of service for individual route-cost allocation.. 

Supervision and AdministratiOn Wages: These are wages associated with the 
administration and supervision Of the Man . enance Opelrating Divisions. Based on 12 
Maintenance Operating Divisions, these costs will vary in steps of plus or minus 172 
peak vehicles and are related to peak vehicles for individual route-cost allocation. 

Supervision and Administration Fringes: These are the calculated fringe 
benefits for those supervisory and administrative employees of the Maintenance 
Operating.Divisions. Based, on 12 operating divisions, they will vary in steps of plus: 
or minus 172 peak vehicles and are related to peak vehicles for individual route-cost 
allocation. 

Servicing Wages. Fixed: These are the wages of the additional servicing 
employees assigned 'to campaign and reserve fleet maintenance divisions. These 
wages are asäumed fixed blut are related to peak vehicles for individual route-cost 
allocation. . 

Servicing Fringes: These are the calculated fringe benefits for those service 
employees assign ed to the campaign and reserve fleet Maintenance. Operating 
Divisions. These are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Training and O.ther Fringe Benefits: These are the training and other allocated 
fringe benefits' of the Maintenance Operating Divisions. Based on 12 Operating 
Divisions, they will vary in steps of plus or minus 172 peak vehicles and are related 
to peak vehicles for individUal route-cost allocation. 

Services for Divisions: These are the cOsts of services for the Maintenance 
Operating Divisions. Based on 12 Maintenance Operating Divisions, they will vary in 
steps of plus or minus 172 peak vehicles and are related to peak vehicles for 
individual route-cost allocation. 

Lubricants Revenue Equipment: This is the cost of lubricants for the Mainten- 
ance Operating Divisions. These costs will vary direCtly by the miles. of service and 
are related to miles of service for individual route-cost allocation. 

Tires.and Tubes. Revenue Equipment: This is the cost of tires and tubes for the 
revenue equipment. These costs wifi vary directly by the miles of service provided 
and are related to miles of service for individual route-cost allocation. 
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Bus Parts Revenue Equipment: This is the cost of bus parts for the 
Maintenatice Opetating Divisions repair effort.. These costs will vary directly by the 
miles of service provided and are related to miles of service for individual route- 
cost allocation. 

Tools and &pendable Equipment: This is the cost of tools and other expendable 
equipment assoeiated with the Maintenance Operating Divisions. Based on 12 
Operating Divisions, these costs will vary in steps of plusor minus 172 peak ehicles 
and are related to peak vehicles for individual route-cost allocation. 

Other Materials and Supplies: This is the cost of other materials and supplies 
utilized by the Maintenance Operating Diyisions. Based on 12 Operating Divisions, 
these costs will vary in steps of plus or minUs 172 peak vehicles and are related to 
peak vehicles for individual route-cost allocation. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Maintenance Operating Divisions. Based on 12 Maintenance Operating Divisions, 
they will vary in steps of plus or minus 172 peak vehicles and are related to peak 
vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of ti,avel and other miscellaneous 
expenses associated with the Maintenance Operating Divisions Based on 12 
Maintenance Operating Divisions, they will vary in steps of plus or minus 172 peak 
vehicles and árë related to peak vehicles for individual route-cost allocation. 

Central Maintenance 

Running Repair Wages: These are wages associated with the 29 employees 
involved in the runmn repair effort in the Central Maintenance Facility These 
costs will vary in steps of plus or minus 3,280,06.9 miles and are related to miles for 
individual route-cost allocation. 

Running Repair Fringes: These are the fringe benefits calculated for the 
29 mechanics invONed in the running repair effort at the Central Maintenance 
FaCility. They will vary in .steps of plUs or minus 3,280,969 miles and are related to 
miles for individual route-cost allocation. 

Enine Rebuild Wages: These are the wages for the 39 mechanics involved in 
the engine rebuild effort of the Central Mainteance Facility. These costs will vary 
in steps of plus or minUs 2,43.9,026 miles and are related to miles for individual 
route-cost allocation. 

Engine Rebuild Fringes: These are the fringe benefits calculated for the 
39 meahanica involved in the engine rebuild effort of the Central Maintenance 
Facility. These costs will vary in steps of plus of minus 2,439,026 miles and are 
related to miles for individual route-cost allocation. 

Transmission Shop Wages: These are the wages for the 29 mechanics involved 
in the transmission Shop of the Central Maintenance Facility. These costs will vary 
in steps of plus or minus 3,280,069 miles and are related to miles for individual 
route-cost allocation. 
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Transmission Shop Fringes: These are the fringe benefits calculated for the 
29 mechanics involved in the transmission shop of the Central Maintepance Facility. 
These costs will vary in steps of plus or minus 3,280,069 miles and are related to 
miles for individual route-cost allocation. 

Electrical Shop Wages: These are the wages for the 32 mechanics in the 
electrical shop of the Central Maintenance Facility. These costs will vary in steps 
of plus or minus 2,972,563 miles and are related to miles for individual route-cost 
allocation. 

Electrical Shop Fringes: These are the fringe benefits for the 32 employees of 
the eliëtrical shop in the Central Maintenance Facility. These costs will vary in 
steps of plus or minus 2,972,563 miles and are related to miles for individual route- 
cost allocation. 

Small Unit Shop Wages: These are the wages of the 27 mechanics involved in 
the small unit shop of the Central Maintenance Facility. These costs wil vary in 
steps of plus or minus 3,523,037 miles and are related to miles for individual route- 
cost allocations. 

Small Unit Shop Fringes: These are the fringe benefits calcUlated for the 
27 mechanics involv&d in the small unit, shop of the Central Maintenance Facility. 
These costs will vary in steps of plus or minus .3,523,G37 miles and are related to 
miles for. individual route-cost alloèation. 

Engine Teardown Wages: These are wages associated with the 10 mechanics 
involved in the engine teardown effort of the Central Maintenance Facility. These 
costs will vary in steps of plus or minus 9,512,200 miles and are related to miles for 
individual route-cost allocation. 

Engine Teardown Fringes: These are the fringe benefits calculated for the 
10 mechanics involved in the engine teardowli effoit, of the Central MaintenSnce 
Facility. These costs will vary in steps of plus or minus 9,512,200 miles and are 
related to miles for individual route-cost allocation. 

Radiator Shop Wages: These are the wages associated with the 8 mechanics 
involved in the radiator shop of the Central Maintenance Facility. These costs will 
vary in steps of pIus or minus 11,890,250 miles and are related to miles fOr 
individual route-cost allocation. 

Radiator Shop Fringes: These are the fringe benefits associated with the 
8 employees involved in the radiator shop of the Central Maintenance Facility. 
These costs win vary in steps of plus or minus 1189O,250 miles and are related to 
miles for individual route-cost allocation. 

Machine Shop Wages: These are the wages associated with the 13 mechanics 
mvolved in the machine shop effort of the Central Maintenance Facility These will 
vary in steps of plus or minus 7,317,077 miles and are related to miles for individual 
route-cost allocation. 

Machine Shop Fringes: Thlese are the fringe benefits calculated for the 
13 mechanics involved in the machine shop effort of the Central Maintenance 
Facility. These costs will vary in steps of plus or minus 7,317,077 miles and are 
related to miles for individual route-cost allocation. 
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Sheet Metal Shop Wages: These are the wages associated with the 12 mech- 
anics involved in the sheet metal shop of the Central Maintenance Facility. They 
will vary in steps of plus or minus 7,926,833 miles and are rElated to milEs for 
individual route-cost allocation. 

Sheet Metal Shop Fringes: These are the fringe benefits calculated for the 
12 mechanics involved in the Sheet metal shop of the Central Maintenance Facility. 
They will vary in steps of plus or minus 7,926,833 miles and are related to miles for 
individual route-cost allocation. 

Welding Shop Wages: These are the wages associated with the 14 mechanics 
involved in the welding shop effort of the Central Maintenance Facility. These 
costs Will vary in steps of plus or minus 6,794,429 miles and are related to miles for 
individual rOute-cost allocation. 

Welding Shop Fringes: These are the fringe benefits calcUlated for the. 
14 rilechanics involved in the welding shop of the Central Maintenance Facility 
These eosth will vary in steps Of plus or minus 6,794,429 miles for individual route- 
cost aUocation. 

Upholstery Shop Wages: These are the wages associatedwith the 15 meChanics 
involved in the UphOIstery shop of the Central Maintenance Facility. These costs 
will vary in steps .of plus or minus 6,341,467 miles and are related to miles for 
indWidual route-cost allocation. . 

pholstery Shop Fringes: These are the fringe benefits calculated for the 
15 mechihics involved in the upholstery shop of the Central MEinténance Facility. 
These costs will vary in steps of plus or minus 6,341,467 miles and are related to 
miles for individual route-cost allocation. 

Paint and Trim Shop Wages:. These are the wages associated with the 41 mech- 
anics involved in the paint and trim shop of the Central Maintenance Facility. 
These costs will vary in steps of plus or minus 2,320,049 and are related to miles for 
individual route-cost allocation. 

Paint and Trim Shop Fringes: These are the fringe benefits calculated for the 
41 mechanics involved in the paint and trim shop of the Central Maintenance 
Facility. These costs will vary in steps of plus or minus 2,320,049 miles and are 
related to miles for individual route-cost allocation. 

Body and Frame Shop Wages: These are the wages assocated with the 65 mech- 
anics involved in the bodS' and frame shop of the Central Maintenance Facility. 
These costs will vary in steps of plUs or minus 1,46.3,415 miles and are related to 
miles. for individual route-cost allocation. 

Body and Frame Shop Fringes: These are the fringe benefits calculated for the 
65 mechanicS involved in the dy and frame shop effort of the Central Maintenance 
Facility. These costs will vary in steps of plUs or minus 1,463,415 miles and are 
related to miles for individual route-cost allocation. 

Miscellaneous Repair Shop Wages: These are the wages associated with the 
injector shop, the glass repair Shop, and the screen process of the central 
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mEintenance facilityo There are a total of 10 employees involved in this effort and 
approximately one-third are involved with each of these shops. These costs will 
vary in steps of pluä or minus 31,707,333 miles and are related to miles for 
individual r6üte-cost. allocatiOn. 

.Miscellaneou& Repair Shop Fringes: These are the fringe benefits associated 
with the 10 employees involved in the injector shop, the glass repair shop, and the 
screen process shop of the Central Maintenance Facility. These coSts will vary in 
steps of plus or minus 31,707,333 miles and are related to miles for individual route- 
cost. allocation. 

Service. Wages:. These are the wages associated with the 17 service workers 
assigned to the Central Maintenance Facility. These costh will vary in steps of plus 
or minus 121 peak vehicles and are related to peak vehicles for individual roUte-clost 
allocation. 

Service Fringes: These are the fringe beeuits associated with the 17 service 
workers assigned to the Central Mainténañce Facility. These will vary in steps of 
plus or minus 121 peak vehicles and are assigned to peak vehicles for individual 
route-cost allocation. 

Central Shop's Supervision Wages: These are the wages associated with the 
supervision in the Central Maintenance Facility Based on 15 supervisors, these will 
vary: in steps of plus or minim 138 peak vehicles and are related to peak vehicles for 
individual route-cost allocation. 

Central Shop's Supervision Fringes: These are. the fringe benefits calculated fOr 
the central shOp superviEidñ. BáEed oh 15 employees involved in this effort, these 
will vary in steps of plus or minus 138 peak vehicles and are related to peak vehicles 
for individual route-cost allocatiOn. 

Central Shopts Administration Wages: These are the wages associated with the 
admun stratiOn in the Central MáihtëhahcC Facility. They are assumed fixed but are 
related to peak vehicles for individUal route-cost allocation. 

Traiiing and Other Fringes: These are the costs of training and other fringe 
benefits aodiated with the Central Maintenance Facility They are assumed fixed 
but are related to peak vehicles for individual route-cost allocation.. 

Services: This is the cost of slervices associated with the Central Maintenance 
Facility. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Utilities: These are telephone and other utility costs allocated to the central 
maintenance facility. They are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Miscellaneous Expenses: These are travel and other miscellaneous expenses 
associated with the Central Maintenance Facility. They are assumed fiAed but are 
related to peak vehicles for individual route-cost allocation. 
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Facility Maintenance.Depertment 

. 

Eiectrical Maintenance Wages: These are the wages associated with the 
23 mechanicS SsSigied to electrical maintenance within the Facility Maintenance 
Department. Based on maintenance for 14 facilities, these will vary in steps of plus 
Or minus 147 peak Vehicles and are related to peak vehicles for individua,l route-cost 
allocation. 

Electrical Maintenance Fringes: These are the fringe benefits calculated for 
thle 23 iahanias assigned to electrical maintenance effort of the FaCility Mainten- 
aCe Department. Based on the maintenance of 14 facilities these will vary in steps 
of plus or minus 147 peak vehicles and are are related to peak vehicles for individual 
route-cost allocation. 

Property Maintenance Wages: These are the wages associated with the 13 ser- 
vice workers ahd 47 mechanics assigned to this effort. Based on the maintenance of 
14 facilities, these will vary in steps of plus or minus 147 peak vehicles and are are 
related to peak vehicles for individual route-cost allocatiOn. 

Property Maintenance Fringes: These are the fringe benefits calculated for the 
13 service workers áhd 47 mechanics assigned to the property maintenance effort 
Based on the maintenance of 14 facilities these will vary in steps of plus or minus- 
147 peak vehicles and are are related, to peak vehicles for individual route-cost 
àllocátion. : , 

Administration and Supervision Wages: These are the wages associated with the 
administration and supervision of the Facility Maintenance Department They are 
assumed fixed but are related to peak vehicles for individual route-cost allocation 

Training and Fringe Benefits: This is the cost Of training and other allocated 
fringe benefits for the Facility Maintenance Department, They are assumed fixed 
but are related to peak vehicles for individual route-cost allocation. 

Services: This is the cost of serviCes utilized by the Facility Maintenance 
Department. They are assumed fixed bUt. are related to peak vehicles for individual 
route-cost allocation. 

Materials and Supplies: This is the cost of materiaLs and supplies used by the 
maintensric'é effet of the' Facility Maintenance Department. Based on maintenance 
of 14 facilities these costs will vary in steps of plus or minus 147 peak vehicles and 
are related to peak vehiCles for individUal route-cost allocation. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Facility 'Maintenance Department. They are assumed fixed but are related to peak 
Vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses related to the Facility Maintenance Department. They are assumed fixed 
b'ut are related to peak vehicles for individual route-cost allocation. 
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Maintenance General Department 

Instruction Wages: These are the wages associated with the 11 instructors in 
the maintenance department. They will vary in steps of plus or minus 188 peak 
vehicles and are related to peak vehicles for individual route-cost allocation. 

Instruction Fringes: These are the fringe benefits calculated for the 11 thstruO- 
tot's asäobiàtèd With the maintenance department. They will vay in steps of plus or 
minus 188 peak vehicles and ar.e related to peak vehicles for individual route-cost 
allocation. 

Wages: These are the wages associated with the Maintenance General Depar- 
ment. They are assumed fixed but are. related to peak vehicles (Or individual route- 
cost allocation. 

Fringes: These are costs of training and other fringe benefits utilized by -the 
Maintenance General Department. They are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Services: This is the cost of services utilized by the Maintenance General 
Department. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Materials âñd Supplies:. This is the cOst of materials and supplies for the 
Maintenance General Department. They are assUmed ficed but are related to peak 
vehicles for individual roUte-cost allocation. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Maintenance General Department1 They are assumed fixed but are related to peak 
vehicles for individt1 route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses for the Maintenance General Department. They are assumed fixed but are 
related to peak vehicles for individual route-cost allocation. 

LiJitIIV11 
Wages: These are the wages the employees of the Equipment Engineering 

Department. They are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Fringes: These are training and other fringe benefits allocated to the Equip- 
ment Engineering Department. They are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Services: This is the cost of services utilized by the Equipment Eigineering 
Departrtiertt. They are assumed fixed but are related to peak vehicles for ihdiiduai 
roUte-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies for the 
Equipiwent Engineting Department. They are assumed fixed but are related to peak 
vehicles for individUal route-cost allocation. 
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Utilities: This is the cOst of telephone and other utilities allocated to the 
Equipment Engineering Department. They are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses for the Equipment Engineering Department. They are assumed fixed but 
are related to peak. vehicles for individual route-cost allocation. 

Telecom munications DE ent 

Electronic Maintenance Wages: These are the wages for the 37 electronic 
maintenahcé employees assigned to the Telecommunications Department. They will 
vary in steps of plus or minus 56 peak vehicles and are related tO peak vehicles for 
individual route-cost allocation. 

Electronic Maintenance Fringes: These are the fringe benefits calculated for 
the 37 employeeilhVOlved in this effort. They will vary in steps of plus or minus 
56 peak vehióles and are related to peak vehicles for individual route-cost alloca- 
tion. 

Administrative Wages: These are the wages associated with the adminstration 
of the TelecommuniëätiOns Department. They are assumed fixed but are related to 
peak vehicles for individualroute-eost allocation. 

. 

. 

. Fringes: These are costs of training and other fringe benefits allocated to the 
Telecômhiunications Department. They are assied fixed but are related to peak 
vehicles for individual route-cost allocation. 

Services: This is the cost of services associated with the Telecommunications 
DepaPtthent. They are assumed fixed but are related to peak vehicles for individual 
route-cost all6cation. 

Materials and Supplies: This is the cost .of materials and supplies associated 
with the maintenance of the radios on the revenue equipment. These costs will vary 
directly by the number of peak vehicles and are related to peak vehicles for 
individual route-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies associated 
with the. TelecommunicatiOns Department efforts. These closts are assumed fixed 
but are related to peak vehicles for individual route-cost allocation. 

Utilities: This is the cost Of telephone and other utilities allocated to the 
Telecommunications Department. They' are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expense aSsOëiated with the Telecommunications Department. They are assumed 
fixed but are related to peak vehicles for individual route-cost allocation. 
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SRfett 

Wages: These are the wages for erpployees of the Safety Department. They 
are assumed fixed bUt are related to peak vehicles for individual route-cost 
allocation. 

Fringes: These are costs of training and other fringe benefits allocated to the 
Safety Department. They are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Services; This is the cost of services utilized by the Safety Department. They 
are asSumed fixed but are related to peak vehicles for individual rOute-cost 
allocation. 

Materials and SUpplies: This is the cost of materials and supplies associated 
with the Safety Department. These costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocatiOn. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Safety Department. They are assumed fixed bUt are related to peak vehicles for 
individual route-cost allocation. 

: : Miscellaneous. Expenses: This is the cost of travel and other miscellaneous 
- expenses of the Safety Department. They are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

imiSt Police Department 

Police Wages: These are wages for the 34 uniformed officers assigned to 
passenger security efforts for SCRTD. These costs will vary in steps of plus or 
minus 13,688,235 passengers and are related to passengers for individual route-cost 
allocation. 

Police Fringes: These are the fringe benefits calculated for the 34 officers 
assigned to passenger security efforts for the SCRTD. These costs will vary in steps 
of plus or minus 13,688,235 passengers. 

Police Wages: These are the wages associated with the 17 officers aigned to 
transportation service inspections. These costs wjU vary in steps of plus or minus 
420,706 hours and are related to hours of service for individual route-cost alloca- 
tion. 

Police Fringes: These are the fringe benefits calculated for the 17 police 
officers assigñëd to transportation service inspections for the SCRTD. These costs 
will vary in steps of plus or minus 420,706 hours and are related to hours of service 
for individual roUte-cost. allocation. 

Administrative Wages: These are the wages associated with the administration 
and other duties of the Transit Police Department. These costs are assumed fixed 
but are related to peak vehicles for individual route-cost allocation. 
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Fringes: These are training and other fringe benefits allocated to the Transit 
Police Department. These costs are aumed fixed but are related to peak vehicles 
for individual route-cost allocation. 

Services: This is the cost of services provided kr the Transit Police Depart- 
ment. These. costs are. assumed fixed but are related to peak vehicles for individual 
route-cost allocation.. 

Materials and Supplies: This is the cost of materials and supplies for the 
Transit. Police Départméñt. These costs are assumed fixed but are related to peak 
vehicles for individual rOute-cost allocation. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Transit Police Department. They are assumed fixed but are related to peak vehicles 
for individual route-cost allocation. 

Miscellaneous. Expenses:. This is the cost of travel and other miscellaneous 
expenses of the Transit Police Department. These costs are assumed fixed but are 
related to peak vehicles for individual route-cost allocation. 

Scheduling DepaEtment 

. 

. Schedule-maker Wages: These are the wages of those schedule-.mákèrs con- . 

sidered variable With large amounts of service hour changes These costs are 
variable in steps of plus or minus 596,000 hours and are related to hours of service 
for individual route-cost. allocation. 

r 

Schedule-maker Fringes: These are the fringe benefits calculated for the 
12 schedule-makers caliSideréd variable based On large amounts of service changes. 
These costs will vary in steps of plus or minus 596,000 hOurs and are related to hours 
of service for individual route-cost allocation. 

Checker Wages: These are the wages associated with the 51 chedkers assigned 
to the Scheduling Department. These costs will vary in steps of plus or minus 
45.5 peak vehicles and are related to peak vehicles for individual route-cost 
allocation. - 

Checker Fringes: These are the fringe benefits calculated for the 51 checkers 
assigned to the Scheduling Department. These costs will vary in steps of plus Or 
minus 40.5 peak vehicles and are related to peak vehicles for individual route-cost 
allocation. 

Wages: These are the wages for the administration and other employees Of the 
Scheduling- Department. These costs are assumed fixed but are Slated to peak 
vehicles for individual route-cost allocatiOn. 

Fringes: These are the costs of training and other fringe benefits allocated to 
the Scheduling Department. These costs are considered fixed bUt are related to 
peak vehicles for individual route-cost allocation. 
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Services: This is the cost of services provided for the Scheduling Department. 
These costs are assumed fixed but are related to peak vehicles for individual route- 
cost allocation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Scheduling Department. These costs are. assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Utilities: These are the costs of telephone and other utilities expenses allo- 
catedto the Scheduling Department. These costs are assumed fixed but are related 
to peak vehicles for individual route-cost allocati6n. 

Miscellaneous Expenses: These are the costs of travel and other miscellaneous 
expenses of the Scheduling Department. These costs are assumed fixed but are 
related to peak vehicles for indiidual route-cost auocation. 

Asistant General Manager for Plamüngand Comm Unications 

Wages: These are the wages associated with the Assistant G.M. for Planning 
and Communications. These costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocation.. 

Fringes: These are the costs of training and other fringe benefits allocated to 
the Assistant G.M. for Planning and Communications. These costs are assumed 

Sfixed but are related to peak vehicles for individual route-cost allocation. 

Services: This is the cost of services allocated to the Assistant G.M. for 
Planning and Communications. These closts are assumed fixed by are related to peak 
vehicles for individual route-cost allocation. 

Materials and Supplies: These are the costs of materials and supplies for the 
Assistant G.M. for Planning and Communications. These costs an assumed fixed 
but are related to peak vehicles for individual route-cost allocatiOn. 

Utilities: These are the costs of telephone and other utility services allocated 
to the Assistant G.M. for Planning and Communications. These costs are assumed 
fixed but are related to peak vehicles for individual route-cost allocatiOn. 

Miscellaneous Expenses: These are the costs of travel and other miscellaneous 
expenses fOr the Assistant G.M. for Planning and Communications. These costs are 
assumed fixed but are related to peak vehicles for individual route-cost allocation. 

Planning Department 

Wages: These are the costs of Wages associated with employees of the Plaithing 
Department. These costs are assumed fixed but are related to peak vehicles for 
individUal route-cost allocation. 

Fringes: These are the costs of training and other fringe benefits allocated to 
the Planning Department. These costs are assume4 fixed but are related to peak 
vehicles for individual route-cost allocation. 
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Servicesi This is the cost of services provided for the Planning Department. 
Thesle costs ar assumed fixed but are related to peak vehicles for individual route- 
cost. allocation. 

MEtérials and Supplies: This is the cost of materials and supplies utilized by the 
Planning Department. These costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Utilities: These are the costs of telephone and other utilities allocated to the 
PlaEhiiig Department These costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Miscellaneous Eipenses: These are t.he costs of travel and other miscellaneous 
expenses allocated to the Planning Department. These costs are assumed fixed but 
are related to peak vehicles for individuül route-cost allocation. 

MarkethE and Communications Department 

Ticket Clerk Wages: These are the. wags associated with the 22 ticket clerks 
involved in sales Of materials to SCRTD passengers. These costs will vary in steps 
of plus or minus 21,154,545 passengers and are related to passengers for individual 
route-cost allocation. 

Tiàket Clerk Fringes: These are the fringe benefitscalcuiated for the 22 ticket 
clerks assigned sell materials to SCRTD passengerä. These cOsts will vary in 
steps of plus or minus 21,154,545 passengers and are related to passengers for 
individual route-cost allocation. 

Wages: These are the wages for administrative and other employees assigned to 
the MaTrketing and Communications Department. These costs are assumed fixed but 
are related to passengers for individual route-cost allocatiOn. 

Fringes:. These are the costs of training and other fringe benefits allocated to 
the Marketing and Communications Department. These costs are assumed fixed but 
are related to passengers for individual route-cost allocation. 

Services: This is the cost of services allocated to the Marketing and Communi- 
cations Dlepartment. These costs are assumed fixed but are related to passengers 
for individual route-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
marketing:and Communications Department. These costs are assumed fixed but are 
related to passengers for individual route-cost allocation. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Marketing and CommUnications Department, These costs are assumed fixed but are 
related to passengers forrn individual route-cost. allocation. 

MiscellaneoUs Etpenses: These are the costs of travel and other miscellaneous 
expenses allocated to the Marketing and Communications Department. These costs 
are assumed fixed but are related to passengérä for individual route-cost allocation. 
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SCustomer RelAtions Department 

Telephone Clerk's Wages: These are ttte costs of wages for the 94 telephone 
clerks assigned to the Customer Relations Department. These costs will vary in 
steps of plus or minus 4,951,064 passengers and are related to passengers for 
individual route-cost allocation. 

Telephone Clerk's Fringes: These are the costs of fringe benefits for the 
94 telephone. clerks ássined to the Customer Relations Department. These costs 
will vary in steps of plus or minus 4,951,064 passengers and are related to passengers 
for individual route-cost allocation. 

Wages: This is the cost of wages for administrative and other personnel 
assigned to the Customer Relations Depaflrnent. These costs are assumed fixed but 
are related to passengers for individual route-cost allocation. 

Fringes: This is the cost of training and other fringe benefits allocated to the 
Customer Relations Department. These costs are assumed fixed but are related to 
passengers for individual route-cost allocation. 

Services: This is the. cost. of services allocated to the Customer Relations 
Department These costs are assumed fixed but are related to passengers for 
individual route-cost allocation 

Materials and Supplies: These are the costs for materials and supplies utilized 

5 by the Customer Relations Department. These costs are assumed fixed but are 
related to passengers for individual rOute-cost allocatiOn. 

Utilities: This is the cost of telephone and other utility expenses for the 
CUstomer Relations Department. These costs are assumed fixed bUt are related to 
passengers for individUal route-cost allocation. 

Miscellaneous Expenses: These are the costs of travel and other miscellaneous 
expensles allocated t th. Customer Relations Department. These closts are assumed 
fixed but. are related to passengers for individual route-cost allocation. 

Assistant Genera1 Manager fOr Governmental and Community Affairs 

Wages: This is the cost of wages for employees of the Assistant GM. for 
GoVernment and Community Affairs. These costs are assumed fixed but are related 
to peak vehicles for individual route-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies for the 
Assistant G.M. for Government and Community Affairs. These costs are assumed 
fixed but are related to peak vehicles for individual route-cost allocation. 

Utilities: These are the costs of telephone and other utilities allocated to the 
Assistant G.M. for Government and Community Affairs. These costs are assumed 
fixed but are related to peak vehicles for individual route-cost allocation. 

Miscellaneous Expénses These are the costs of travel and other miscellaneoUs 
expenses for to the Assistant G.M. for Government and Community Affairs. These 
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costs are assumed fixed but. are related to peak vehicles for individual route-cost 
allocation. 

Government Affairs Unit 

Wages: This is the cost of wages for emplofles of the Government Affairs 
Unit. These costs are assumed fixed but are related to peak vehicles for individual 
route-cost allocation. 

Fringes: This is the cost of training and other fringe benefit costs allocated to 
the Government Affairs Unit. These costs are asSUmed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Services: This is the cost of services utilized by the Government Affairs Unit. 
These costs are assumed fixed but are related to peak vehicles for individual route- 
cost allocation. 

Materials End Supplies: This is the cost of materials and supplies for the 
Government Affairs Unit. These costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Utilities: These are the costs of telephone and other utilities expenses allo- 
cated to the Government Affairs Unit These costs are assumed fixed but are 
related to peak vehic.ls for individual route-cost allocation. 

Miscellaneous Expenses: These Ere the costs of travel and other miscellaneous 
expenses allocàted to the Government Affairs Unit These costs are assumed fixed 
but. are related to pealç vehicles for individual route-cost allocation. 

Commimity RelAtions Department 

Wages: This is the cost of wages for employees of the Community Relations 
Department. These costs are assumed fixed but are. related to peak vehicles for 
individUal route-cost. allocation. 

Fringes: These are costs of training and other fringe benefits allocated to the 
Comrhutiity Relations Department. These costs are assumed fixed, but are related 
to peak vehicles for individual route-cost allocations. 

Services: These are the costs of services utilized by the Commtwity Relations 
Department. These costs are assumed fixed, but are related to peak vehicles for 
individual route-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Comthum .. Relàtibhä Department. These costs are ass ed fixed, but are related 
to peak vehicles for individual route-cost allocation. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the Cdmnurnity Relations Department. These costs are assUmed fixed, but are 
related to peak vehicles for individual route-cost allocation. 
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Miscellaneous Expenses: This is the cost of travel and other rniscellanecus 
expenses ilocated to the Community Relations Department. These costs are 
asslumed fixed, but are related to peak vehicles for individual route-cost allocation. 

Assistant General Manager for Equal OpjQflunit)r 

Wages: This is the cost of wages for employees o the Assistant GM for Equal 
Opportunity. These costs are assumed fixed, but are related to peak vehicles for 
individual route-cost allocation. 

Materials and Supplies: This is the. cost of materials and supplies used by the 
Assistant GM fOr Equar Opportunity. These costs are assumed fixed, but are related 
to peak vehicles for individual route-cost allocations. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the Assistant GM for Equal Opportunity. These costs are assumed fixed, but are 
related to peak vehicles for individual route-cost allocations. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses allocated to the Assistant GM for Equal Opportunity. These costs are 
assumed fixed, but are related to. peak vehicles for individual route-cost allocations. 

HUman Relation Debartment 

Wages: This ía the cost of wages for employees of the Human Relations 
Department These costs are assumed fixed, but are related. to peak vehicles for 
individUal route-cost allocations. 

Fringes: This is the cost of training and other fringe benefits allocated to the 
Human Relations Department. These êosts are assumed fixed, but are related to 
peak vehicles for individual route-cost allocations. 

SerVices: This is the cost of services utilized by the HUman Relations Depart- 
ment. These costs are assumed fixed, but are related to peak vehicles for individual 
route-cost allocations. 

Materials and Supplies: This is the. cost of materials and.supplies utilized by the 
Humafi RelationS Dèpt'tthent. These costs are assUmed fixed, but are related to 
peak vehicles for individual route-cost allocations. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the Human Relations Department. Thes.e costs are assumed fixed, but are related to 
peak vehicles for individual route-cost allocation. 

Miscellaneous Expanses: This is the cost of travel and other miscellaneous 
expenses allocated to the Human Relations Department. These costs are assumed 
fixed, but are related to peak vehicles for individual route-cost allocations. 

Employee Education, Training, and Development DepaEtment 

Wages: This is the cost of wages for employees of the Employee EducatOn, 
Traihihg and Development Department. These costs are assumed fixed, but are 
related to peak Vehicles for individual route-cost allocations. 

33 



Fringes: This is the cost of training and other fringe benefits allocated to the 
Employee Educaton, Training and Development Department. These costs are 
assumed fixed, but are related to peak vehicles for individual route-cost allocations. 

Services: This is the cost of services utilized by the Employee Educaton, 
Training and Development Department. These costs are assumed fixed, bUt are 
related to peak vehicles for individual route-cost allocations. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Employee Education, Training and Development Department. These costs are 
assumed fixed, but. are related to peak vehicles for individual route-coSt allocations. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the Employee Education, Training and Development Department. These costs are 
assumed fixed, but are related to peak vehicles for individual route-cost aUocation. 

Miscellaneous Expénsleä: This is the cost of travel and other miscellaneous 
expenses allocate&to the Employee Education, Training and Development Depart- 
mEnt. These costs are assumed fixed, but are related to peak vehicles for individual 
route-cost allocations. 

confrolieréasurer-AUditor Department 

Wages: this is the cost of wages for employees of the Contro ler-Treas rev- 
AuditOr Department. These costs are assumed fixed, but are related to peak 
vehicles for individual route-cost allocations. 

Fringes: This is the cost of t±aining and other fringe benefits allocated to the 
Cont'oller-Trèasurer-Auditor Department. These costs are assumed fixed, but are 
related to peak vehicles for individual route-cost allocations. 

Services: This is the cost of services utilized by the Controller-Treasurer- 
Auditor Department. These costs are assumed fixed, but are related to peak 
vehicles for individual route-cost allocations. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Controller-Treasurer-Auditor Department. These costs are assumed fixed, bUt are 
related to peak vehicles fOr individual route-clost allocations. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the COntroller-Treasurer-Auditor Department. These costs are assumed fixed, but 
are. related to peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This IS the cost of travel and other miscellaneous 
expenses aUocated to the Controller-Treasurer-Auditor Department. These costs 
are asSumed fixed, but are related to peak vehicles for individual route-cost 
allocations. 

Accountiz and Fiscal Department 

Payroll, Clerk, Wages: These are the costs associated with the 16 payroll clerks 
assigned to the department. These costs will vary in steps of plus or minus 447,000 
hours and are related to hours of service for individual route-cost allocation. 
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Payroll Clerk, Fringes: These are the fringe benefits calculated for the 16 
payroll clerics assigned to the accounting and fiscal Department. These costs will 
vary in steps of plus or rñinUs 447,000 hours and are related to hourS of service for 
individual route-cost allocation. 

Cash Clerk Wages: These are the costs associated with the 28 cash clerk 
employees Of the department.. These costs will vary in steps of plus or minUs 
16,621,429 passengers and are related to passengers for individual route-cost 
aUocation. 

Cash Clerk Fringes: These are the fringe benefit calculated for the 28 cash 
clerks &ssigned to the department. These costs will vary in steps of plus or minus 
16,621,429 passengers and are related to passengers for individual route-cost 
allocation. 

Wages: These are the wages associated with the other employees of the 
Accountiffg and Fiscal Department. These costs are assumed fixed but are related 
to peak vehicles for individual route-cost allocation. 

Fringes: This is the cost of training and other fringe benefits allocated to the 
Accounting and Fiscal Department. These costs are aEsumed fixed, but are related 
to peak vehicles for individual route-cost allocation. 

Seiviceé: This is the cost of services utilized by .the Accounting and Fiscal 
Department. These costs are considered fixed, but are related to peak vehicles for 
individual route-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Accounting End Fiscal Department. These costs are considered fixed, but are 
related to peak vehicles for individualroute-cost allocation.. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the A&unting and Fiscal Department. These costs are considered fixed, but are 
related to peak. vehicles for individual route-cost allocEtion. 

Miscellaneous. Expenses: This is thle cost of travel and other miscellaneous 
expEnses for the department. These costs are assUmed fixed, but are related to 
peak vehicles for individual route-ôost allocations. 

Data Processing Department 

Wages: This is the cost of wages for employees of the Data Processing 
Department. These coss are assumed fixed, but are related to peak vehicles for 
individtffil route-cost allocations. 

Fringes: This is the cost of training and other fringe benefits allocated to the 
Data Processing Department. These costs are considered fixed, but are related to 
peak vehicles for individual route-cost allocations. 

Services: This is the cost of services utilized by the Data Processing Depart- 
ment. These costs are. assumed fixed1 but are related to peak vehicles for individual 
route-cost allocations. 
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Materials and Supplies: This is the cOst of materials and supplies utilized by the 
Data Processing Depaitment. These costs are assumed fixed, but are related to 
peak vehicles for individual route-cost allocations. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the Data Processing Department. These costs are assumed fixed, but are related to 
peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travEl and other miscellaneous 
expenses for the Data Processing Department. These costs are assumed fi*ed, but 
are related to peak vehicles .for individual route-cost allocations. 

Office of Imurance 

Wages: These are wages for the Office of Insurance employees. These costs 
are assumed fixed, but are related to peak vehicles for individual route-cost. 
allocations. 

Fringes: This is the cost of training and other frihge benefits for the depart- 
ment employees. These costs are considered fixed, but are related to peak vehicles 
for individual route-eoEt allocations. 

SErVices: This is the cost .of services utilized by the Office.of Insurance. These 
costh are assumed fixed, but are related to peak vehicles for individual route-cost 
allocations. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Office of InUtance. These costs are assumed fiAed, but are related to peak vehicles. 
for individual route-cost allocations. 

Utilities: This is the cost of telephone and other utility expenses associated 
with the Office of Insurance. These costs are assumed fixed, but are related to peak 
vehicles for individual route-cost allocation. 

MiscellaneOUs Expenses: This is the cost of travel and other miscellaneous 
expeses for the Office othäurance. These costs are assumed fixed, but are related 
to peak vehicles for individual rotAte-cost allocations. 

Assistant General ,MaMger for Transit System Development 

Wages: Theäe are wages for the employees of the Assitant G.M. for Transit 
System Development DEØartment. These costs are assumed fixed, but are related to 
peak vehicles for individual route-cOst allocations. 

Materials and Supplies: This is the cost of materials and supplies for the 
Assistant G.M. for Transit System Development. These costs are assumed fixed, but 
are related to peak vehicles for individual route-cost allocations. 

Utilities: This is the cost of telephone and other utility expenses allocated to 
the Assistan t G.M. for Transit System Development. These costs are assumed fixed, 
but are related to peak vehicles for individual route-cost allocation. 
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Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses fop th Assitant G.M. for Transit System Development. These costs are 
assumed fixed, but are related to peak vehicles for individual route-cost allocations. 

BUS Facilities. iglneering 

Wages: These are wages for the employees of the Bus Facilities Engineering 
Department. These costs are assumed fixed, but are related to peak vehicles for 
individual route-cost allocations. 

Fringes: This is the clost of training and other fringe benefits allocated to Bus 
Facilities Engineering. These costs are considered fixed, but are related to peak 
vehicles for individual route-cost alloeations. 

Services: This is the cost of services utilized by the Bus Facilities Engineering. 
These cOsts are assumed fixed, but are related to peak vehicles for individual route- 
cost allocations. 

Materials and Supplies: This is the clOst of materials and supplies utilized by 
Bus Facilitiei Eñiheering. These costs are assumed fixed, but are related to peak 
vehicles for individual route-cost allocations. 

Utilities: This is the cost of.telephone and other utility expenditures allocated 
to the Bus Facility Engineering. These èostS are assumed fixed, but are related to 
peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses utilized by Bus Facility Engineering. These costs are assumed fixed, but 
are related to peak vehicles for individual route-êost allocations. 

ASiatant General Manager for Management 

Wages: This is the cost. of wages for the employees of the Assitant c.M. for 
Managethent. These costs ar.e. assumed fixed, but are related to peak vehicles for 
individual route-cost allocations. 

Materials and Supplies: This is the cost of materials and supplies for the 
Assistnat G.M. for Management:. These costs are assumed fixed, but are related to 
peak vehicles for individual route-cost allocations. 

Utilities: This is the cost; of telephone and other utility expenses allocated to 
the Assistant G.M. for Management. These costs are assumed fixed, but are related 
to peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expeffsS for the Assitant G.M. for Management. These costs are assumed fixed, but 
are related to peak vehicles for individual route-cost allocations. 

Contracts and PiEchaSingDepartment 

Stores Wages: These are the wages associated with 13 storekeepers and 26 
stockclerks assigned to 13 different operating facilities and considered variable. 
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STheàe costs will vary in steps of pluS or minUs 159 peak vehicles and are related to 
peak vehicles for indiviudal route-cost allocation. 

Stores Fringes: These are the fringe benefits calculated for the 13 storekeepers 
and 26 stockclerks assigned to the various operating facilities. These steps will vary 
in steps of plus or minus 159 peak vehicles and are related to peak vehicles for 
individual route-cost allocation. 

Wages: These are the wages of administrative and other employees assigned to 
the ContractS and Purchasing Department. These costs are assumed fixed but are 
related to peak vehicles for individual route-cost allocation.. 

Fringes: This is the cost of training and other fringe benefits allocated to the 
Contracts and Purchasing Department. These costs are assumed fixed but are 
related to peak. vehicles fOr individual route-cost allocation. 

Services: This is the cost of services utilizeØ by the Contracts and Purchasing 
Départmént. These costs are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies utiliEed by the 
Contract and Purchasing Department. i'hese costs are assumed fixed, but are 
related to peakvehicles for individual route-cost. allocations. . 

Utilities: This is the cost of telephone and other utility expensles allocated to 

5 the Contract and Purchasing Department. These costs are assumed fixed, but are 
related to peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses allocated to the Contracts and Purchasing Department. These costs are 
assumed fixed, but are related to peak vehicles forindividual route-cost allocations. 

Personnel Department 

Wages: This is the cost of wage for those employees assigned to the Personnel 
Department. These costs are assUmed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Fringes: This is the cost of training aM other fringe benefits allocated to the 
Personnel Department. These costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Services: This is the cost of services utilized by the Personnel Department. 
These costs are assumed fixed but are related to peak vehicles for individual route- 
cost allocation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Persorthel Department. These costs are assumed fixed, but are related to peak 
vehicles for individual route-cost allocations. 

S 
Utilities: This is the cost of telephone and other utility expenses allocated to 

the Personnel Department. These. costS are assumed fixed, but are related to peak 
vehicles for individual route-cost allocation. 

38 



Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses for the Personnel Department. These costs are assumed fixed, but are 
related to peak vehicles for individual route-cost allocations. 

General Services. Depertment. 

Wages: These are the wages associated with employees of the General Services 
Department. These costs are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Fringes: These are costs of training and other fringe benefits allocated to the 
General Services Department. These casts are assumed fixed but are related to 
peak vehicles for individual route-cost allocation. 

Services: This is the cost of services provided for the General Services 
Department. These costs are assumed fixed but are related to peak vehicles for 
individual route-cost. allocation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
General Servicles Depaitnent. These costs are assumed fixed, but are related to 
peak vehiCles for indiVidU4l route-cost allocations. 

Utilities: Th is. the cost of telephone and other Utiliti allo4ated tQ the 
General Services Department. These costs are assumed fixed, but are related to 
peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expensd älloatèd to the General Services Department. These costs are assumed 
fixed, bUt are related to peak vehicles for individual route-cost allocations. 

Print Shop 

Wages: This is the cost of wages for those employees assigned to the Print 
Shop. These costs are assumed fixed but are related to peak vehicles £ or individual 
route-cost allocation. 

Fringes: This is the cost of training and other fringe benefits allocated to the 
Print Shbp. These costs are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Services: This is the cost of services utilized by the Print Shop. These costs 
are assumed fixed but are related to peak vehicles for individual route-cost 
allocation. 

Timetables: This is the cost of timetables printed by the Print Shop. These 
costs will vary directly by the number of passengers served and are related to 
passengers for individual rdute-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Print Shop. Théë costs are assurn ed fixed, but are related to peak vehicles for. 
individual route-cost allocations. 
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Utilities: This is the cost of telephone and other utilities allocated to the Print 
Shop. These costs are assumed fixed, but are related to peak vehicles for individual 
route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel ard other miscellaneous 
expenses allocated 'tO the Print Shop.. These costs are assumed fixed, but are related 
to peak vehicles for individual route-cost allocations. 

Office of Management and Bixet 

Wages: This is the cost of wages for those employees of the Of fice of 
Mana'gerwent and Budget. These. costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Fringes:. This is the cost of training and other fringe benefits allocated to the 
Office of Management. and Budget. These costs are assumed fixed but are related to 
peak vehicles for individual route-cost allocation. 

Services: This is the cost of services utilized by the Office of Management and 
Budget. These costs are assumed fixed but are related to peak vehicles for 
individual route-'cost allocation. 

Materials, and. Supplies: This is the cost of materials and supplies utilized by the 
Office of Management and Budget These costs are assumed fixed, but are related 
to peak vehicles for individual route-cost allocations. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Office of Management and Budget. These costs are assumed fixed, but are related 
to peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses utilized by the Office of Management and Budget. These costs are 
assumed find, but are related to peak vehièles for individual route-cost allocations. 

LabOr Relations Department 

Wages: This is the cost. of wages for employees of the Labor Relations 
Department. These costs are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Fringes: This is the cost of training and other fringe benefits allocated to the 
Labor Relations Department. These costs are assumed fixed bUt are related to peak 
vehicles for individual route-cost allocation. 

Services: This is the cost of services utilized by the Labor Relations Depart- 
ment. These costs are assumed fixed but are related to peak vehicles for individual 
route-cost alloëation. 

Materials and Supplies: This is the cost of materials and supplies utilized by the 
Labor RèlEtiOhs Dep'irthient. These costs are assUmed fixed, but are related to 
peak vehicles for individual route-cost allocations. 
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Utilities: This is the cost. of telephone and other utilities allocated to the Labor 
Relations Department. These costs are assumed fixed, Dut are related to peak 
vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
expenses alloCated to the Labor Relations Department. These costs are assumed 
fixed, but are related to peak vehicles for individual route-cost allocations. 

Employee Activities Department 

Wages: this is the cost of wages for those employees of the Employee 
Activities Department. These costs are assumed fixed but are related to peak 
vehicles for individual route-cost allocation. 

Services: This is the cost of services utilized by the Employee Activities 
Departfiient. These costs are assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Materials, and Supplies: This is the cost of materials and supplies utilized by the 
Employee Activities Department. ThEse costs are assumed fixed, but are related to 
peak vehicles for individual routeffcost allocations. 

Utilities: This is the cost of telephone and other utilities allocated to the 
Employee ActiVities D.epartthent. These costs are assumed fixed, but are, related to 
peak vehicles for individual route-cost allocation. 

Miscellaneous Expenses: This is the cost of travel and other miscellaneous 
Expenses allocatedYtb the Employee ActivitiEs Department. These costs are 
assumed fixed, but are related to peak vehicles for individual route-cost allocations. 

Non-Departmental ExpemEs 

Wages: This is the cost of wages not assigned to any othler departments within 
the organization of SCRTD. These costs are assumed fixed but are related to peak 
vehicles for individual rOute-cost allocation. 

Fringes: Most fringes within the budget process at SCRTD are assigned to the 
non-departmental expenses. As this model was developed, fringe benefits for 
employees that are considered variable were reallocated out of the non-depart- 
mehtal expense category and assigned to departments that were appropriate. These 
reallocated dollars *ere removed from the non-departmental expensE fringe cate- 
gory and the balance are the fringe benefits associated with all non-variable SCRTD 
employees. These costs are. assumed fixed but are related to peak vehicles for 
individual route-cost allocation. 

Workman's Compensation: These are workman's compensation claims estimated 
to relate to the bus operatos. These costs will vary in steps of plus or minus 777 
hours based on an approximate 4,600 bus operators and are related to hours of 
service for individual route-cost allocation. 

Workman's Compensation: These are workmen's, compensation claims associat- 
ed with the maintenance department at the SCTRD. Based on approximately 1,600 
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Smaintenance employees, these costs will vary in steps of plus or minus 59,451 miles 
and are related tO miles of service for individUal rOute-eost allocation1 

Workman's Compensation: These are workmen's compention claims not asso- 
elated with bus operators or the maintenance department operations. These costs 
are considered fixed, but are related to peak vehicles for individual roüte-clost 
allocation. 

Services: This is the cost of services assigned to the Non-departmental 
Expenses. These costs are assumed fixed but are related to peak vehicl6s for 
individual route-cost allocation. 

Fuel: This is the cost of fuel for revenue vehicles operated at SCRTD. These 
costs will vary directly by the miles of service provided and are related to miles of 
service for individual route-cost allocation. 

Materials and Supplies: This is the cost of materials and supplies assigned to 
the Noii-dettmental Expenses category. These costs are assumed fixed, but are 
related to peak vehicles for individual route-cost allocation. 

Utilities: This is the cost of telephone and other utilitiCs assinged to the Non- 
departthental Expense category. These costs are assumed fixed, but are related to 
peak vehicles for individuaj route-cost alloèation. 

PremiUms for Physical Damage: This is the cost for premiums for physical 
damage insurance for SCRTD WOperty. These costs are assUmed fixed, but are 
related to peak vehiCles for individual route-cost a4location. 

Premiums for PL and PD Insurance: This is the cost of premiums for PL and PD 
Insurance. These costS are asumed fixed, but are related to peak vehicles for 
individual route-cost allocation. 

Premiums for Corporate InsUrance: These are premiums for the Corporate 
Insurance f61 SCRTD. These costs are assumed fixed, but are related to peak 
vehicles for individual route-cost allocation. 

Provisions for Uninsured PL: This is the provision for the Uninsured portion of 
the liability insurance for the SCRTD. Based on approximately 4,600 claims 
annually, these costs will vary in steps of plus or minus 101,174 passengers and are 
related to passengers for individual róute-cöst allocation. 

ProvisiOns for Uninsured PD: These are costs associated with the uninsured 
portion o thefl property daniage insurance for SCRTD. Based of apprOximately 2,400 
claims these costs will vary in steps of plus or minus 39,634 miles and are related to 
miles of service for individual route-cost allocation. 

&pensès for FL: These are the expenses for processing the liability claims for 
the SCRTD. Based on approximately 4,600 claims in this category per year these 
will vary in steps of plus or minus 101,174 passengers and are related to passengers 
for individual route-cost allocation. 
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Ekpenses for PD: These are the expenses for processing the property damages 
claims for the SCRTD. These costs, based on approximately 2,400 claims in this 
category for a year, will vary in steps of plus or minus 39,634 miles and are related 
to miles for individual route-ôost allocation. 

Fuel and. Lube Taxes, Non-Revenue Equipment: This is the Fuel and Lube Taxes 
for the fuerpurchases for non-revenue e.quipm eñt for the SCRTD. These costs are 
assumed fixed and are related to hours of service for individual route-cost 
allocation. 

Fuel and Lube Taxes, Revenue Equipment; These are the Fuel and Lube Takes 
from the purchase of fuel for the revenue equipment operations for the SCRTD. 
These costs will vary directly by the miles of service and are related to the miles of 
service for individual route-cost allocation. 

Leases and Rentals: This is the cost of Leases and Rentals for SCRTD 
equipment and facilities. These costs are assumed fixed, but are related to peak 
vehicles for individual route-cost ailocation.. 

Operating Statistics 

The following projected operating statistics were supplied by SCRTD for the FY 
.84operations .. These statistics will be used to calibrate .the model in the FY 84 base 
year.: .. . 

Annual Revenue Vehicle Miles: 95,122,000 
Annual Revenue Hours of Service: 7,152,000 
Unlinked Passenger Trips: 4.65,400,000 
Peak Vehicles: 2,063 

Inflation 

All the costs identified in the operations cost model are projected FY 84 
ekpenditures. These costs wi.11 be used to project future costs. Operating costs will 
be presented in both future-year dollars and in 1984 dollars. 

Table 2 prsents the projected baseline inflation rates applied in calibrators to 
the bus operating cost model developed in Minneapolis, Minnesota and Table 3 
presents the projected baseline inflation rats applied in calibrators to the bus 
operating cost model developed in St. Louis, Missouri. These rates are the United 
States Cities Average All-Item value for the Consumer Price thdêx (CPI-U). Tables 
2 and 3 also present inCremental inflation rates that were developed for components 
of operating cost which it is believed will differ from the CPI. As can be seen, 
incremental rates can be assumed for wages, fringes, bus parts, diesel fuel, and 
utility costs. It is recommended that a baseline rate be established for SCRTD 
projectiofis and incremental rates, if appropriate, be established fop wages, fringes, 
bus parts, and diesel fuel. 

The baseline CPI and incremental inflation rates were applied to compute 
compounded inflation faetors for specific cost components. The general form of the 
equation for computing the factors was: 
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Table 2 
INFLATION RATES AND FACTORS(FY 83$ BASE.YEAR) 

inflation Inflation Rate 
Category or Factor 1983 1984 1985 1986 1987 1988 1989 1990: 1991 1992 1993 1994 1995. 1996 1997 1998 1999 2000 

BasellnJ Rate 0.00% 4.90% 4.80% 5.10% 540% 6.00% 6;00% 6.20% 6.40% 6.40% 6.50% 6.40% 6.40% 6.40% 6.40% 6.40% 6.40% 6.40% 
(CPi-u) Factor (Inn U 1 0000 10490 1 0994 1 1554 1 2178 1 2909 1 3683 1 4532 1 5462 1 6451 1 7521 1 8642 1 9835 2 1004 2 2455 2 3892 2 5421 2 7048 

Factor (Cons.$) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.00W 

Diese1 
2, Fuel Incremental 

Rate 0.00% 3.63% 3.51% 403% 3.88% 3.73% 3.60% 3.47% 4.03% 3.87% 3.73% 3.59% 3.47% 1.79% 1.76% 1.73% 1.70% 1.67% 
Factor (1n11.$) 1.O00 1.0853 1.1755 1.2828 1.4019 1.5383 1.6859 1.8490 2.0418 2.2515 2.4818 2.7298 2.9992 3.2448 3.5096 3.7949 44023 4.4333 
Factor (Cons.$) 1.000 1.0346 1.0693 1.1103 1.1511 1.1916 1.2321 1.2724 1.3206 1.3686 1.4165 1.4643 1.5121 1.5375 1.5629 1.5884 1.6137 1.6391 

Bus 
Parts' ' Incremental 

Rate 0.00% 1.10% 000% OMO% 0.00% 0;00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Factor (18(13) 1.0000 1.0600 1.1109 1.1675 1.2306 1.3044 .1.3827 1.4684 1.5624 1.6624 1.7704 1.8837 2.0043 2.1326 2.2691 2.4143 .2.5688 2.7332 
Factor (Cons.$) 1.0000 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.0105 1.01 

Other 
Direct 
Costs Incremental 

Rate 0.00% 0.00% 000% 000% OMO% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% o.00% 
FactorQnfl.$) 1.0000 1.0490 1.0994 1.1554 1.2178 1.2909 1.3683 1.4532 1.5462 1.6451 1.7521 1.8642 1.9835 2.1004 2.2455 2.3892 2.5421 2.7048 
Factor (Cons.$) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

(1) Source: Minnesota State Department of Finance, January, 1984. 

Source: Argonne National Laboratory,.Center for Transportation Research, Energy and EnvironmentalSystemsDivlslon, April, 1982. 

MTC Estimte 
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Table 3 
INFLATICtI RATES AND FACFORS (FY 83 IS BASE YEAR) 

. 

Inflation Category 
Inflation Rate 

or Factor 1983 1984 1985 1986 1987. 1988 1989 1990 1991 1992 1993 1994 1995 

Baseline(h) Rate 0.00% 4.30% 5.10% 5.60% 6.10% 6.203 6.50% 6.70% 6.80% 6.60% 6.50% 6.50% 6.40% 
(CPJ-U) Factor (Inflated 5) 1.0000 1.0430 1.0962 1.1576 1.2283 .1.3043 1.3891 1.4822 1.5830 1.6875 1.7971 1.9140 2.0365 

Factor (Constant 5) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Wages2 Incremental Rate 0.00% -4.20% -3.10% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Factor (Inflated 5) 1.0000 1.001 1.0210 1.0782 1.1440 1.2149 1.2939 1.3805 1.4744 1.5717 1,6739 1.7827 1.8968 
Factor (constant 5) 1.0000 .9597 .9314 .9314 .9314 .9314 .9314 .9314 .9314 .9314 .9314 .9314 .9314 

Fr1nges2 Incremental Rate 0.00% 5.70% 4.90% .4.40% 3.90% 3.80% 3.50% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Factor (Inflated $) 1.00b0 1.1000 1.2100 1.3310 1;4641 1.6105 1.7716 1.8903 2.0188 2.1520 2.2919 2.4409 2.5971 
Factor (Constant 5) 1.0000 1.0545 1.1038 1.1498 1.1921 1.2347 1.2753 1.2753 1.2753 1.2753 1.2753 1.2753 1.2753 

Diesel Fue13 Incremental Rate 0.00% 3.63% 3.51% 4.03% 3.88% 3.73% 360% 347% 4.03% 3.87% 3.73% 3.59% 3.47% 
Factor (Inflated 5) 1.0000 1.0793 1.1722 1.2851 1.4134 1.5537 1.7106 1.8846 2.0887 2.3074 2.5435 2.8001 3.0765 
Factor (Constant 5) 1.0000 1.0348 1.0694 1.1102 1.1508 1.1912 1.2315 1,2715 1.3195 1.3674 1.4153 1.4630 1.5107 

St. Louis Incremental Rate 0.00% 3.70% 19.9% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
E1ectricityA4 Factor (Inflated 5) 1.0000 1.0800 1.3500 1.4256 1.5126 1.6063 1.7108 1.8254 1.9495 2.0782 2.2132 2.3571 2.5080 

Factor (Constant 5) 1.0000 1.0355 1.2315 1.2315 1.2315 1.2315 1.2315 1.2315 1.2315 1.2315 1.2315 1.2315 1.2315 

Other Direct Costs incremental Rate 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.09% 0.00% 0.00% 0.00% 0.00% 0.00% 0.005 
Factor (Inflated 5) 1.0000 1.0430 1.0962 1.1576 1.2283 1.3043 1.3891 1.4822 1.5830 1.6875 1.7971 1.9140 2.0365 
Factor (Constant 5) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

'Source: Ibta Resources, Inc., March, 1983. 

2Ri-State Estimate. 
3source: Argonne National Laboratory, Center for Transportation Research, Energy and Environmental Systems Division, April, 1982. 

4Source:. Union Electric Co., St. Louis, one-half their current and potential rate requests. 
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CTIFn (1.0 + CP11 + INCa1) x (1.0 + CPI2 + INCR2n) X 

X (1.0 + CN + INCa1) 
Where: 

CTIFIn = compounded total inflation factor for cost 
component n, in year i 

CF!1 = inflation rate of consumer price index eApresseci as a 
fraction (e.g., 3% = 0.03), in year I 

INCRn = incremental ("real") inflation rate for cost component n, 
expressed as a fraction, in year i 

The inflation factors computed in this manner were used to estimate costs in 
inflated dollars. The so-called uninflatedTT costs reflected the incremental inflation 
only, but did not directly inélude the baseline CPI values. The inflation factors were 
computed as follows: 

CIWin = .1i0 + CP11 + [NCR1 

. 
where: 

CupiD 

ThUs: 

S 

1.0 CF11 

hO + CPI.. +INCR. 
I in 

1.0 + CP11 

x i.0+CP!2+INCR2 x...x 
1.O+CPI2 

= compounded iñôremental inflation factor for cost 
component n, in year i 

CTIPin = (CIIF1) ,- (1.0 + CPI) 

Note that CIFFIn eannot be computed simply as: 

CilFin (1.0 + INCRin) x (1.0 + INCR2n) X ... . X (1.0 + INCR1n) 
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Articulated Bi Unit Costs 

Current cost. experience for SCRTD, 
is for buses already in the SCRTD fleet, 
40-foot urban coaches but a]so includes 
and articulated buses. 

as reflected in the cost allocation model, 
This fleet includes standard 35-foot and 
small percentage of double-decked buses 

If plans exist to change the current ratio of standard buses to articUlated buses, 
the model should be sensitive to these changes and the cost differentials that may 
exist between standard urban coaches and articulated buses. 

No data was readily available on artiëulated bus costs of SCRTD at the time of 
the visits to gather materiais for development of this bus cost model. If data now 
exists to differentiate between standard buses and articulated SCRTD buses, this 
should be utilized. If not, Table 4 preséñts a comparison between Bi-State factors 
and articulated bus cost data. These ratios could serve to differentiate between 
SCRTI) standard buses and articulated buses until SCRTD data is collected and 
analyzed.. . 
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Table 4 
COMPARISON OF VEHICLE MAINTENANCE UNIT COST FACTORS FOR BI-STATE 
CURRENT FLEET ANDARTICIJLATED BUSES 

Bi-State Current Articulated Bus 
Cost Area Factor Factor 

Station SeMce Personnel 

Station Repairmen 

Main Shop Repairmen 

Tires and Tubes 

Diesel Fuel 

Maintenance Parts 
md Süppliés 

1 Worker per 7.36 buses 

1 Worker per 
202,338 miles 

1 Worker per 4.41 buses 

2.16 C per Mile 

23.71 Cper Mile 

11.50 C per Mile 

rin 

1 Wprke.r per 5 
articulated buses. 

1 Worker per 
152,076 
Articulated Miles. 

1 Worker per 3.15 
Articulated Buses! 

4.32 Cper Mile 

27.50 It per Mile 

17.30 C per Mile 
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FINANCIAL OPERATING PLAN 

I.. INTRODUCTION 

This document describes the Financial Operating Plan (F.0.P.) of the .SCRTD for 

the years 1985 through 2000.. This F.O.P. cOvers operating and capital costs and 

revenues of RTD'.s bus sstem, as well as Metro Rail MOS-1 segment and the light 

rail line from L.B. to L.A. The F.0.P. model was developed using a computerized 

spread sheet program - Lotus 1-2-3. This program is capable of evaluating 

different operating and funding scenarios, as well as various assumptions 

about general background economics conditions. The purpose of the model is to 

provide the decision makers in SCRTD with a tool capable of estimating future 

operating and cspital deficits or surpluses resulting from various operating and 

capital investment assumptions and policies. A brief escription of all the 

items included in the model will be discussed in the next chapter; here we first 

describe the general framework of the F.0.P. mbdel and its basic structure. 

The F.0.P. model covers all the operations and capit:al investments of SCRID frqii 

FY 1985 through FY 2000. The model is completely general apd allows the 

inclusion of any transit projects scheduled. for construction in L.A. County 

and/or operation by SCRtD. However, in its present version only the following 

three tran . it subsystems were included: 

1. MetrO Rail MOS-1 line from union station to Wilshire/Alvarado as 

defined in tte Environmental Assessment Report and scheduled to start 

operations in the year 1990. 



. 

2. The light rail line from [.8. to downtown L.A. as described in the 

L.B.-L.A. Environmental Im$ct Report as LA-1/MC-.1/LB-2 baseline 

alternative, scheduled to start operations in the year 1990. 

3. The entire SCRtD bus system adjusted in the year 1990 to operate in 

coordination with the mentioned above rail lines; that is, adjusted to 

provide desired feeder and background support for the two (2) rail 

services. 

All money amounts iii the F.O.P model are presented in their current (inflated) 

dollars, unless otherwise noted; all calculations are in inflated dollars. The 

basic structure of the model consists of' the following steps: 

A. Operating costs, and revenues 

1. All operatin.g costs are stated in current (inflated) dollars, and 

are the results of the appropriate UTPS runs. 

2. Passenger revenues for all elements of the transit system are. 

added to other revenue sources to produce the total revenues of 

the system., 

3. The operating deficit is estimated by subtracting the operating 

revenues from operating costs. 

4. All local, state and federal grants uniquely dedicated for 

operating subsidies are calculated and sumed. 



5. The unique operating grants are compared with the operating 

deficit;; if grants are sufficient to cover deficit, no further 

action is taken. If grants do not suffice, the left over deficit 

is covered by the 40% pool within Prop A which can be used for 

opePating or capital funds at the discretion of LACTC. 

6. A test is made to check whether the 40% pool within Prop. A is 

enough to cover the operating deficit. If the funds suffice the 

balance remaining in the 40% Prop. A pool after covering the 

operating deficit is transferred for capit.al investment. If 

those monies are not sufficient an efror message is printed. 

B. Capital costs and funding 

i. All capital costs (on a commitment basis) are calculated and 

summed up. 

2. All local, state and federal fundings (grants), including the 

balance (after operating requirements) left in the 40% pool 

within Proposition A are evaluated and summed. 

3. The capital grants are subtracted from öapital costs to indicate 

surplus or deficits of capital funds. The deficit is assumed to 

be covered by UMTA sec 3 grant; any surplus is the amount of 

funds available for other transit capital projects. 



II. DEFINITION OF LINE ItEMS IN F.0..P. MODEL 

A major part of the effort of deye1oing the ,F.O.P. model was devoted to 

identifying the dollar amounts available to SCRTD from various local, state and 

federal grants and funding sources; Those funds, as well as other bsic 

necessary information for the. model are presented in Table I. The information 

in the table pertains to FY 1983 through FY 2000. Each row in the table is 

identified by its left most column. A brief description of revenue sources and 

those factors which define revenue levels is given below: 

A. Basic background information 

Background information includes two main groups ofthe items: (a) arrival C.P.I. 

T changes:; and, Cb) anhual population and income in L.A. County. the C.P.I. 

values are based on LACtC predictions of C.P.I. to be used for long term 

forecasts. The basic population and income figures were produced by SCAG for 

long range transportation planning. The per capita income and population 

predictions are Used to evaluate sales tax. revenues which are the basis for 

Proposition A and IDA monies. Based on past experience the taxable sales in 

LA.. County are in the range of about 50% to 53% of total income of residents in 

L.A. County. Two scenarios were developed to reflect sales tax trend: Piigh 

level of funds driven by sales tax receipts which assUme 0.53 of total income, 

and low level of sales tax receipts which assumes spending of 0.50 of total 

income. 

Additional assumptions relate to SCRTD's share of most federal, state and local 

taxes dedicated for transit in LA. County. Based on a formula established by 

the California Legislature which account for population and tranlsit service 

(measured by transit revenues) SCRTD's share is 86% of each grant. 



B. Operating Costs and revenues 

Operating costs and revenues are the results of specific UTPS computer runs 

calibrated to reflect SCRTD cost. and fare ttructures. The UTPS simulations were 

performed for the years in which significant changes in the transit system 

occur. The revenues reflect SCRTD's policy which assunies that the base transit 

'fares return to pre-Proposition A level (in nominal $) in Fl 1986 and will rise 

to double the pre-Proposition A level (i.n terms of constant dollars) in FY 1989. 

From FY 1990 on1 the fare will stay the. same. in constant dollars through FY 

2000. Both fares and costs are adjusted for inflation according to the 

projected C.P.I. values. Rail operating costs' for Metro Rail MOS-1 and Lang 

Beach-Los Angeles. were taken from their respective Environmental Impact reports. 

Revenues of both rail system are included in total revenues produced by the UTPS 

simulations. 

C. Construction and Capital Costs 

Construction costs of the Metro Rail and Long Beach-Los Angeles light rail lines 

are stated in terms' of comitted funds for construction. The funds for Metro 

Rail are based on the proposed construction schedule as stated i.n.Metro Rail 

EIR. The funds for L.B.-L.A. are based on preliminary construction estimates of 

the LACTC. Qther capitil expenditures include the following items': 

1. Bus acquisitions and replacements which are based on detailed schedules 

through Fl 1991 and estimates of needs for the rest of the period. 

n 



2. Capital costs for buildings and structures, land acquisition and office 

equipment and furnishings are based on detailed schedules developed by 

SCRTD though FY 1989, and predictions of needs F)' 1990 through FY 

2000. 

0. Non- operating revenues consist of two. items.: 

1. Auxiliary Transportation revenues which are mainly income streams 

anticipated by the SCRTO from advertising. 

2. Non Transportation revenues which, are income streams gained by the 

SCRTO as interest on various accounts.. 

E. Local Grants and Funds 

1. Proposition A is collected as 0.5% of taxable sales in Los Angeles 

County. This fund can be used for both capital and operating 

assistance according to the following formula which provides that in FY 

1983, FY 1984 and F? 1985, 25% of the money is given to cities' in L.A1 

County; 86% of the remaining 75% of the fUnd is dedicated to SCRTD to 

cover the operating deficit resulting from fare reductions. The amount 

left in SCRTD's share after covering the operating deficit can be used 

for capital investment. From FY 1986 on, Proposition A money is 

divided by another formula as follows: 25% is dedicated to cities i 

L.A. County, and 35% is assigned to capital Thvestment. in rail projects 

in L.A. County. The remaining 40% can be used for both capital and 

operating expenses at the discretion of LACTC. The assumptions made in 

2 the F.0.P. model is that 86% of the discretionary 40% Proposition A 

money will be used by SCRtO firlst to cover the leftover operating 



deficit after accounting for all available operating grants The money 

remaining after accounting for the opthating deficit will be used 

capital investment. 

2. TDA is a. state. fund distributed to counties based on the local share of 

sales tax collected at each county. the TDA for Los Angeles County is 

by definition 0.25% of taxable sales.. Out of the total amount returned 

to L.A. County, 6% is assigned to various non R.T.D. non transit 

projects. 86% of the remaining 94% of these funds are c.o.mitt.ed by 

formula to SCRID. Out of this, 15% is assigned to capital investments 

and 85% for operating subsidy. TDA, being based on taxable sales, is 

also influenced by the model's assumptions on taxable. sales in Los 

Angeles County. 

3. Local operatin.g cQntractual payments are funds transmitted tO SCRTD by 

Riverside, Orange and San Bernardino Counties for transit services 

provided by SCRTD. Tholse payments are expected to continue on the same 

level (adjusted for C.P.I) t1hrough the year 2000. 

4. Benefit Assessment funds are the amount of monies to be received from 

bonds issue.d against income anticipated from Benefit Assessment 

District revenues associated with the five (5) Metro Rail MOS-1 

stations.. 

5. City of Los Angeles fuhds are the present comitments of the city to 

the construction of Metro Rail M0S-l. and are dErlived by the city from 

25% local return pool within Preposition A. 



F. State Fundsand Grants 

1. STA-State Transit Assistance funds are allocated to counties by formula 

based on their population and transit revenues. STA monies are 60% of 

the TP&D (Transportation planning and development account) which are 

generated by a firmula which is dependent on state gasoline tax 

revenues and money generated by state sales tax revenues. SCRTD 

receives 86% of 5Th money allocated to Los Angeles County and uses it 

at its discretion to cover operating deficits or for capital 

investment.. The STA figures used are the predictions of SCAG. 

2. Article XIX funds are general funds allocated by the state for highways 

and fixed guideways construction. The funds stated in the F.0.P. model 

are the stated comitments of the state for the construction of Metro 

Rail MOS-1. 

S. Federal fund& and Grants. 

1. Section 9 Federal funds are formula dollars assi.gned for both operating 

subsidy and capital investment. This fund is defined through F? 1986. 

At present there is no clear definition of what amount of section 

.9fedei'al support will be available starting F? 1987 and continuing 

through F? 2000. to account for this uncertainty, two scenarios were 

developed with re.s.pect to funds available from F? 1987 through FY 2000. 

Both scenariSs are identical for F? 1985 and 19.86. For the first two 

years the stated amount available in section .9 monies are SCAG 

estimates. By law $47.5M in inflated dollars can be used for operating 

subsidy and the rest of the money has to be used for capital 

investment. Scenario 1. which rpresents the pessimistic assumption 



. from SCRTD's point of view assumes that the future section 9 fund will 

stay the same as in FY 1985 in terms of inflated dollar, i.e. will 

decline in terms of constant dollars. The operating subsidy is also 

kept fixed at a level of $47.5M inflated dollars. Scenario 2 is the 

more optimistic; it assumes that from F1' 1987 through FY 2000 the total 

section 9 monies will stay fied as in FY 1986 tn terms of constant. 

dollars thus increasing in inflated dollars from year to year. The 

operating subsidy will also stay fixed in terms of constant. 1986 

dollars, while the amount available for capital investment will ble. the 

difference between the total amount available in section 9 fund and the 

assigned operating subsidy. 

2. UMTA section 3 funds are discretionary funds available for capital 

investment in transit projects. In the F.O.P. model it is assumed that 

the deficit in capital investment for the two rail projects (after 

accounting for all dedicated local, state, and federal grants) will be 

covered by UMTA section 3 grants. 

3. Other federal assistance consists mainly of federal funds comitted for 

technical studies and is assumed to stay at it's present level in 

constant dollars, thus increasing only due to inflation. 

III. MODEL STRUCTURE AND OUTPUT 

The output of the F.O.P. model is presented in table II and is self .eplanatory. 

As stated above it was progranuned using LOTUS 1-2-3 and thus is very flexible 

-; when it is necessary to evaluate different financial assumptions and various 

scenarios regarding future development. It is rather easy to evaluate the 



r - 

financial oplerating plan assuming different C.P.I. values, population growth 

etc., and thus produce an almost infinite number of reports. The figures 

included in the model represent SCRTD's best estimates of the relevant 

information. Eight (8) possible alternatives were programed into the F.O.P. 

Model; the9 represent twO Scenafios for each of the following variables. 

A. Available UMTA section 9 fund - Two scenarios were assumed regarding the 

size and distribution of this fund in the future the details of these 

assumptions were stated above. 

B. Available Proposition A and TDA funds due to to altePnatiVe assumptions on 

percentage of spent income, are presented. 

C. Size of SCRTD transit service - The followi.ig two possible policies are 

assumed: 

1. The level of service of SCRTD will stay systemwide at its current 

level. 

2. The level of ser'vice will be adjusted so that the total operating 

costs of the system including rail service will not exceed $500M 

in 1983 dollars. 

Operating costs and revEnues for both SCRTD bus and rail systems are the result 

of the appropriate IJTPS simulations.. 
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LODESTAR USER'S MANUAL 

1. INTRODUCTION 

LODESTAR (the Los Angeles Development and Evaluation §ystem for 

transit Alternatives and !esources) has been developed by the General 

Planning Consultant for the Southern California Rapid Transit District 

as a planning and mànágement tool. The program utilizes a series of 

spieadsheets developed using Microsoft MULTIPLAN and can be run on the 

Apple It or the IBM PC. Instructions in this manual are written for 

the IBM PC. 

LODESTAR currently contains the most recent information on projected 

SCRTD cOsts and revenues. Capital and operating costs are included 

for all heavy rail, light rail, and busway systems under consideration 

for contruction or operation by the SCRTD. Eight heavy rail 

sections, seven light rail lines, and one busway are currently in the 

program, representing a possible construction scenario through the 

year 2010. The program incorporates all the revenue sources available 

to the District from federal, state, arid local sources. The program 

produces a dash flow analysis on a year-by-yekr basis by comparing 

projected annual costs and revenues. This analysis highlights annual 

defiàits and surpluses and year-to-date (cumulative) deficits and 

surpluses. 

The proflarn allows the user to modify basic assumptions such as 

prOject definition, project implementation schedule, economic 

Svariables (consumer price index, etc.) and various revenue projections 

1 



and assess the impacts of these modifications on cash flow. Numerous 

possible scenarios can be run in a short period, providing the user 

with the necessary information to make informed decisions regarding 

the District's complex, multi-year transit development and operations 

program. 

This manual provides an ovetv.iew of the components of LODESTAR. Each 

of the operating modules are briefly explained in terms of key 

functions and interrelationships. Supporting models outside of 

LODESTAR which produce inputs to the system are identified. The 

mechanics of running LODESTAR on the IBM PC are explained. The 

instructions assume a reasonable familiarity with MTJLTXPLAN and the 

IBM PC. A MULTIPLAN manual should be consulted if problems arise. 

Finally, a number of potential manaement uses of LODESflR are 

explained. This information includes some key variables, where they 

are found in the program and examples of scenarios that might be 

investigated using this program. 

S 

This manual is not meant tO be the full technical backup for LODESTAR. 

Rather, it is a complementary document to the detailed Technical 

Memorandum that will be a product of the General Planning Consultant's 

Fiscal Year 1986 work program. 



2. LODESTAR: OVERVIEW. OF COMPONENTS 

. 
2.1 STRUCTURE 

LODESTAR is a cash-flow model. It consists of a set of ten integrated 

spreadsheets or modules. Each module is capable of receiving input 

data, acting upon them, and producing output which may serve as input 

to one or more subsequent modules. 

A cash-flow model of this type requires a substantial amount of data 

to produce meaningful results and many intermediate calculations are 

required. The subdivision of LODESTAR into ten modules is an effort 

to provide an efficient way to update data and to modify assumptions 

within the context of a single module, while retaining the integrated 

nature of the full model. A module may be operated upon without 

disturbing any other module or running the entire program. 

Each module is capable of accepting data from external sOurces or from 

other modules. Communication among the several modules is 

accomplished through the mechanics of MULTIPLAN.. LODESTAR runs in an 

interactive mode and user prompts are an important part of the 

operating system. Section 3 of this report provides instructions for 

running LODESTAR. 

Currently, seven of the ten modules are fully operational: 

0 Management Policy Module -- Module 1 
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0 Economic/Demographic Module -- Module 2 

0 Farebox Revenue Module -- Module 3 

o Conventional Funding Module -- Module 5 

o operational Cost Module - Module 7 

o Capital Cost Module -- Module 9 

o Cash Flow Management Module -- Module 10 

The three non-functioning modules are the Control Systems (Module 4), 

Innovative Financing (ModUle 6), arid Privatization (Module 8) Modules. 

Any information from these three modules which is needed to run 

LODESTAR thust be input manually. 

Figure 1 is a flowchart illustrating the current operation of 

LODESTAR. As additional components are completed, the flowchart will 

be adjusted. The data and schedules shown as input to the Management 

Policy Module are referred to collectively as Supporting Models.. All 

input data and schedules currently are entered manually in Module 1 - 

the Management Policy Module, although certain assumptions about 

capital and operating funds can be changed in Module 10 - the Cash- 

Flow Management Module. 

2.2. SUPPoRTING MODELS 

Supporting models consist of data sets and schedules iihich must be 

input to the Management Policy Module - the first module to be run. 

The cash-flow model works on an annual basis, accumulating capital, 

operating costs, and funding on a year-by-year basis; but most of the 
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Sexternal inputs are provided either as a total amount and the period 

of time over which the model must spread it, or as annual information 

for one or two specific years. 

There are six data sets and schedules that the user must input, or 

change from the values provided in the master copy: 

o List of capital projects for implementation 

o implementation schedule for the capital projects 

o capital costs and construction time schedule (enteted as 

a construction duration and implementation year) for 

each capital project 

o bus operating costs for two horizon years for each 

defined network 

o rail operating costs for two horizon years for each 

defined network 

o bus and rail farebox revenues for two horizon years for 

each defined network 

5 
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SA 'defined network" consists of a set of implemented capital projects 

with the corresponding bus services to serve the projects and regional 

ttánsit. heeds, when a new capital project is implemented, a new 

network comes into existence. 

Regional trip tables exist for Only a few selected years (currently, 

these are 1985, 1990, 2000, and 2010). Thus, if a defined network is 

eApected to be implemented in, say, 1992 and be the regional network 

through 1996, UTPS simulations must. be made for 19.90 and 2000. This 

allows interpolation of the costs and revenues for years 1992 through 

1996. In this case, 1990 and 2000 are referred to as the two horizon 

years for this defined network. The 1997 defined network may continue 

to exist. until :2001, in which case the two horizon years for that 

network will also be 1990 and 2090. For such a network, interpolation 

would be made in LODESTAR for 1997 through 2000, with extrapolation to 

2001. 

Every defined network must have two horizon years, unless it will 

exist for one year only and that year is one of the trip-table years 

(i.e. .1985, 1990, 2000, or 2010). Interpolation and extrapolation are 

made on a straight-line basis. Also, extrapolation can be made by 

LODESTAR for only one year, currently. 

2.2.1 List of Capital Projects for Possible Implementation 

The list of capital projects consists of each major capital project 

that the Uset wishes to include as buildable within the t-ime-frame 
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Under consideration (e.g.., 20 yeats, 30 years). A capital project may 

be a transit line Or a line segment, provided that the project can be 

built in operable segments. 

2.2.2 Implementation Schedule of Capital Projects 

The implementation schedule for each of the transit capital projects 

or project segments identified in the long-range plan of 2.2.1 above 

is also input to the model.. As each new project or seUment cOmes into 

operation, a new transit network. must be formulated and travel 

assignments projected for two horizon years through use of the Urban 

Transportation Planning System (UTPS). The implementation schedule 

consists of the year that each identified transit project or segment 

will be completed and put into Operation. 

2.2.3 Capital Costs and Const:ructi.on Period 

For each of the capital projects defined in section 2.2.1, the user 

must provide the duration of construction, a year in which 

construction is to end (i.e. the implementation year), and an 

estimated total capital cost. Currently, estimates of the capital 

costs are provided by LACTC and SCRTD staff and are loaded manually 

into Module 1. The construction schedule is open to user manipulation 

to see the effects of compressing or extending construction schedules. 

Application of the Transit Automated Control System (TRACS) provides 

information on rail segment construction schedules and other data 

which are input to the Control Systems Module. This module is 



designed to generate rail capital cost data, but is not operational at 

this time. 

2.2.4 Bus Operating Costs 

Currently, bus operating costs are provided by a District mainframe 

computet program that is run together with the IJTPS simulations. Bus 

operating costs can be obtained for two horizon years for each defined 

network, and these costs and yeats are inpUt to the Management Policy 

Module. 

2.2.5 Rail. Operating Costs 

Rail operating costs must be provided as an external input, currently. 

Rail operating costs may be obtained as estimates from SCRTD staff, or 

may be estimated from data in the Final Environmental Impact Statement 

if one exists.. For other projects, the user must provide estimates o 

the costs. A rail operating cost model is under development for the 

Cash-Flow MOdel, but is not yet operational. 

Data are required on rail operating costs for two horizon years for 

each defined network. Currently, rail operating costs are assumed to 

be the same in real dollars for each horizon year of a specific 

network. Unlike bus operating costs, significant changes are not 

anticipated in the yeat-to-year operation of a defined rail network 

that would change teal costs of operation. 



2.2.6 Bus and. Rail .Farebox Revenue 

S 
Bus and rail farebox revenues are obtained directly from UTPS 

simulations and related models. These operating revenues are the 

principal inputs for the Farebox Revenue Module. Revenues are to be 

obtained for two horizon years from the UTPS simulations. The Farebox 

Revenue Module will interpolate or extrapolate to obtain annual 

farebox revenue projections for each year that a defined network will 

be in operation. 

2.3 MANAGEMENT POLICY MODULE 

The Management Policy Module is the primary management framework 

through which broad policy scenarios are defined. It consists of: 

a) the definition of transit corridors; 

b) implementation priorities for the corridors; and 

c.) implementation dates for the corridors and bus support 

networks. 

Corridors, and their implementation, schedules and dates are the heart 

of LODESTAR and need to be defined before proceeding with other 

analyses, the Management Policy Module will provide information 

regarding Operational transit systems, project descriptions, and 

project priorities. 

4 Virtually all inputs to the Management Policy Module are external to 
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ÔLODESTAR and are summarized in Section 2.2 -- Supporting Models. 

oUtputs of this module are used by the Farebox Revenue Module, 

Operating Cost Module, and Capital Cost Module, and will be used by 

the Control System Module when it becomes operational. Capital. cost 

data will be derived from the Control System Module rather than from 

the Management Policy Module,once the Control System Module becomes 

operational.. 

4 

Figure 2 is a schematic of the Management Policy Module.. 

2.4 ECONOMIC/DEMOGRAPHIC MODULE 

The Economic/Demographic Module generates the population and economic 

projections needed in several other modules. Inputs to the 

Economic/Demographic Module are external, to LODESTAR. 

Demographic data consist of Los Angeles County, California, and United 

States population projections through Year 2000. These data are used 

to calculate various ratios to determine the shate of various fund 

categories for Los Angeles County. 
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ÔThe 
economic portion of the module incorporates a wide range of 

information needed to calculate various ratios and to determine the 

components of conventional funding for operations and capital 

expenditures. Examples of information requited are: consumer price 

index projections.; California highway construction index projections; 

Los Angeles and California per capita income projections.; Los Angeles 

and California ratios of taxable Sales transactions to personal 

income; gasoline price projections; gasoline and diesel fuel 

adjustments due to light duty vehicles; and projections of Los Angeles 

and California farebox revenues. 

Once this module is run and the outputs saved, it is not necessary to 

run it again in the normal operation of LODESTAR. The exceptions, of 

course, include updates to these basic data derived from current 

observations or better projections, or user-generated changes to these 

data to investigate alternative futures. 

The bulk of t output is directed to the Conventional Funding Module. 

Consumer price and Oonstrdction cost index projections are used in the 

Farebox Revenue Module, the Capital Cost Module, and the Operating 

Cost Module, and will be used in the Innovative Financing Module when 

it becomes Operational. 

Figure 3 is a schematic diagram of the Economic/Demographic Module. 
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2 5 FAREBOX REVENUE MODULE 

The results of UTPS simulations include revenue projections for the 

bus, heavy rail, and light rai.l coniponents for each of two horizon 

years. Two simulations are performed in UTPS for each defined network 

that results from an assumed implementation schedule. 

The Farebox Revenue Module projects the annual farebox revenues for 

each defined network for each year that the network is expected to 

constitute the regional transit system. The years for which annual 

projeetions are re4uired are determined from the established 

implementation schedule in the Management Policy Module. The 

projeetions are made by straight-line interpolation or extrapolation, 

as appropriate, of the two horizon years from the UTPS simulations. 

These prOjections are then factored by the annual consumer price index 

to provide revenue projections for the Conventipnal Funding Module. 

Figure 4 is a schematic diagram of the Farebox Revenue Module. 
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2.6 CONVENTIONAL FUNDING MODULE 

The Conventional Funding Module calculates the annual value of all 

ôurrently-known sources of funds for operating and building transit 

systems in Los Angeles COunty for the period for which the Cash-Flow 

Model is being run, these include both user-generated revenues 

resulting from operating the transit system and revenues front various 

taxes and other funds, designated for use in building or operating 

transit systems, (i.e., from federal, state, county, and municipal. 

legislation and appropriations. 

The quantity and allocation of funds are determined, in some 

instances, by direct application of formulae included in the 

legislation. In other instances, the quantity of funds is fixed; but 

the allocation of funds to several agencies is discretionary and is 

based on governmental policy and decisions. 

Inputs to the Conventional Funding Module include oUtputs of the 

Economic/Demographic Module and revenue projections from the Farebox 

Revenue Module. 

Outputs include yearly piojeotions of: 

a) available operating revenues and subsidies, and 

b) sources of capital funds. 

These data are used by the Cash Flow Management Module. In addition, 
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the Proposition A funds available for debt service v.111 be. assessed by 

the Innovative Financing Module when it becomes operational. 

Figure 5 is a schematic diagram of the Conventional Funding Module. 

2.7 OPERATIONAL COST MODULE 

The results of UTPS simulations, related mainframe supportin.g models, 

and the micro-computer-based rail operating cost model include 

operating cost projections for the bus, heavy rail, and light rail 

components for each of tw.o horizon years. These costs are currently 

input to the Management Policy Module. [Future developments are 

planned to place bus and rail operating-cost models in this module, 

internalizing the projection of these costsj 

This module performs a similar task to the Farebox Revenue Module by 

projecting annual opetating costs for each year in which a defined 

network represents the regional transit, system. Projections are made 

by straight-line interpolation or extrapolation, as apptopriate, from 

the horizon years. Application of the consumer price index provides 

annual operating cost projections for input to the Cash Flow 

Management Module. 

FigUre 6 iä a schematic diagram of the Operations Cost Module. 
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2.8 CAPITAL COST MODULE 

The Capital Cost Module generates a schedule of capital expenditures 

for bus systems, heavy rail, light rail, and any requirod buildings, 

land, and equipment. The major input to this module consists of the 

total project. cost and construction duration of each of the transit 

capital projects or segments. Other inputs include the implementation 

schedule and the highway construction price index. 

Annual estimates of capital expenditures are calculated for each 

project by multiplying the total cost by the annual percent completion 

schedule assumed for a given project duration. Application of the 

construction price index provides the capital cost projections for the 

Cash Flow Management. Module. 

Figure 7 is a schematic diagram of the Capital Cost Module. 

2.9 CASH FLOW MANAGEMENT MODULE 

The Gash Flow Management Module is the final step in LODESTAR. The 

module clonsiders all projections of costs and revenues and all sources 

of grants and subsidies and calculates annual Surplus or deficit cash 

flow for each of the years in the planning period. 
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ÔThe user of LODESTAR has the capability of altering management 

strategies, observing the impact of such changes on the cash flow, and 

aiding the development of optimal management strategies for the 

financial planning of the District's obligations. 

Figure 8 is a schematic diagram of the Cash Flow Management Module. 
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S 
3. RUNNING LODESTAR 

3.1 GETTING STARTED 

To run LODESTAR, the user needs: 

o This manual 

o The MULTIPLAN Boot and System Disks 

o The LODESTAR Master Disk (copy) 

o Some blank disks 

o An IBM-PC with two disk drives 

0 A user's manual for MULTIPLAN (IBM-PC Version) 

Rünhing LODESTAR is essentially the same as! running MULTIPLAN. The 

user1s manual for MULTIPLAN on the IBM PC should be consulted for 

detailed operating instructions. 

The LODESTAR package consists of two sets of three write-protected 

disks: the MULTIPLAN Boot disk; the MULTIPLAN System disk; and the 

LODESTAR disk. DO NOT REMOVE THE WRITE-PROTECT TABS, OR YOU MAY ERASE 

MULTIPLAN OR THE CASH-FLOW MODEL. One set of disks should be filed as 

backups. A supply of blank formatted disks should be available for 

saving modified versions of the LODESTAR modules if desired. To 

create formatted blank disks, see the "Getting Started" section of the 

MULTIPLAN User's Manual. 

The first step in tunning LODESTAR 5 to load the MULTIPLAN Boot disk. 
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If the uSer wishes to modify any of the modules, a working copy of the 

LODESTAR disk should be made before proceeding further. To do this, 

press the "ESC key to access the MULTIPLAN utility funct?ionls. Select 

the copy disk function and follow instructions. Remove the MULTIPLAN 

Boot disk from drive A and insert the LODESTAR disK in that drive. 

Insert a blank disk in drive B. This second disk can be either an 

unformatted or a formatted disk. 

When the LODESTAR disk has been copied on the disk in drive B, a 

message will appear requesting that the MULTIPLAN Systems disk be 

loaded. Remove the LODESTAR disk from drive A and insert the Systems 

disk in that drive. Press 'RETURN' to load the system. Be sure to 

leave the newly copied LODESTAR disk in drive B. An empty MULTIPLAN 

worksheet should be displayed at this point. 

The default drive for reading and saving files now must be changed to 

drive B. However, the system disk should be left in drive A in the 

event that the user needs to access the 'Help' file at any time. The 

procedure to change the default drive follows: 

a) Press 'T' for transfer 

b) Press '0' for options 

ci Press 'Tab' to access setup 

d) Press 'B' for drive B 

e) Press 'RETURN' to the menu. 
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3.2 LOADING THE CASH-FLOW MODEL 

LODESTAR is made up of a series of spreadsheets that are linked to 

each other in sequence. The sequence of spreadsheets is, therefore, 

very important. The spreadsheets are linked so that data entered in, 

say, the Management Policy Module can be used in other modules to 

recalculate the data in those modules. For recalculation to occur, it 

is necessary to load the module in which the recalculation is to take 

place. For example, farebox revenue is entered into Module 1 

(Management Policy) for two horizon yeatS. Module 3 (Farebox Revenue) 

calculates the annual amounts of farebox revenue from the two horizon 

years provided to Module 1. Therefore, if a change is made in the 

farebox revenue inputs for any defined network in Module 1, Module 3 

must be reloaded for the annual revenue to be recalculated. 

To load the Cash-Flow Model, the next step is to load the data f torn 

the Management Policy Module to the MULTIPLAN worksheet, the 

procedure follows: 

a) Press 'V for transfer; 

b) Press 'L' for load; 

c) Enter the filename 'MODULEl.INPUT' (note: the quote marks 

are not to be typed; the name must be typed exactly as 

shown with no spaces and with care. to distinguish between 

'1' and 'I'); 

d) Press 'RETURN.' 
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S The Management Policy module should now be displayed on the MULTIPLAN 

worksheet. The cell pointer is highlighted and may be moved to any 

cell by using the appropriate direction keys. Only a portion of the 

data is visible. The remainder may be observed by scrolling the 

worksheet, using either the direction keys oE the 'GO TO' command. 

If any changes in data are desired, they can be made by moving the 

cursor to the appropriate cell and following the procedure: 

a) Type in the new data 

b) Press 'RETURN' 

The mechanics of MULTIPLAN result in the 

elements in the worksheet to reflect the cha 

one data element in the module is to be 

problem. However, if the user were to make 

worksheet would be recalculated six times, 

data -- a time-consuming proposition. 

recalculation of all data 

rge just made. If only 

changed, this presents no 

six data changes, the 

once after each change in 

A time-saving method is to suppress the recalculation mode. The 

procedure follows: 

a) Press '0' for options. 

b) Press the space bar.once to move the choice to 'NO' for 

the recalc option. 

c) Press 'RETURN'. 
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After all changes to the module have been made, the revised worksheet 

must be saved to permit slubseqtient modules to access the revisions. 

The procedure follows: 

a.) Press 'T' for transfer: 

b) Press 'S' for save, 

c) Press 'RETURN' because the file name will not be changed. 

d) Press 'Y' because the old file must be overwritten with 

the revised file. 

This saves the recalculated Module 1 on the working copy of the Cash- 

Flow Module. If Drive B still contains the Master copy (write- 

protected) MULTIPLAN will tell the user that the revised spreadsheet 

cannot be saved on the write-protected disk. Because this save will 

replace the original version of Module 1, it should only be Saved on a 

working copy disk created by the user for that purpose. 

Note that the recalculation suppression need not be changed at this 

time, When the 'S' is ptessed to save the file, all recalculations 

resulting from changed data will be made. This make take some time -- 

do not panic -- the machine will return control to the user after 

recalculating and Saving the file. The user will know that 

recalculation is occurring by the reducing nUmber displayed at the 

bottom left of the screen, which shows the. number of cells remaining 

to be recalculated, When recalculation is finished, the B disk drive 

light will come on, showing that the module is being saved. 
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As each subsequent module is loaded, all linked input modules are read 

by MULTIPLAN. The data requested by the module being loaded are 

entered automatically from other saved modules and required 

calculations are made. LODESTAR does not allow the user to change 

those data that are input from other modules. For those data items 

not read from other modules, the user may choose to change input 

values. To do so, the procedure is the same as described above. 

The file names for the modules are: 

0 MODULE1.INPIIT 

o MODULE2..INPUT 

o MODOLE3.INPUT 

0 MODULE5.INPUT 

o MODULE7.INPUT 

o MODIJLE9.INPUT 

o MODULE1O. INPUT 

Management Pal icy 

Economic/Demographic 

Farebox Revenue 

Conventional Funding 

operational Costs 

Capital Cost 

Cash Flow Management 

The modules MUST be accessed in numetical sequence. Initially, after 

entering changes in Module 1, the user should load and then save each 

of the Other modules in strict numerical sequence, even if no changes 

are made to the direct inputs of the subsequent modules. The 

sequential loading and saving of each module allows LODESTAR to 

recalculate all appropriate valuesfor input to Module 10, the Cash- 

Flow Manager. 

After loading and saving each of the 7 modules, Module 10, the Cash- 
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Flow Manager, will be displayed with tecalculated values for all 

entries the user has changed in earlier modules. Module 10 represents 

the cash-flow scenario for the implementation schedule, costs, 

revenues, and regional demographicsthat have been input. Use of this 

information is described in more detail in Chapter 4. 

r " 

3.3 PRINTING A MODULE 

Any module that has been loaded, while it remains in the workspace, 

may be printed as follows: 

a) Pres 'P' for Print 

b) Press 'P' for Printer 

It is necessary to use a 120-column printer. If changes have been 

made to the module, the file should not be printed until after the 

file has been saved, unless the user does not wish to save the changes 

and will not access any subsequent modules. 

3.4 MAKING SELECTtVE CHANGES IN INPUTS 

After proceeding through the steps in section 3.2 and 3.3, the user 

thay wish to return to one of the earlier modules and make one or two 

selected changes in input values. For example, the implementation 

date of one transit capital project or project segment may be changed. 

In such a case, it is not necessary to reload and save every one of 

the modules. 
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. 

Table 1 shows the input values that the user can change and which 

modules must be reloaded and saved, if that change alone is made. The 

Table does nOt specify other calculations that would have to be made 

outside the Cash-Flow Model, such as rerunning utPs simulations; 

however, the user should be aware that many of these changes in input 

values may require other recalculations to be made outside the Cash- 

Flow Model. 
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C 

TABLE 1 

MODULES THAT MUST BE RELOADED FOR SPECIFIC USER CHANGES 

USER-SPECIFIED INPUT 

Defined Network. (Implemented 
Capital Projects plus Supporting 
Bus Service) 

Inclusion of a New Capital 
Project, or Exclusion of a 
Listed Capital Project 

Change in Implementation Year 
for a Capital Project 

Change in Capital Cost of a Project 

Change in Consttuctioñ Period 
without changing Implementation 
Year 

Change in BUs Operating Cost for 
a Horizon Year 

Change in Rail Operating Cost for 
a Horizon Year 

Change in Farebox Revenue for a 
Horizon Year 

Change in a Regional Economic! 
Demographic Forecast 

Changes in Assumed Discretionary 
Funds 
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MODULE NUMBERS AND SEQUENCE 
TO RELOAD AND SAVE 

1, 3, 5, 7, 9, 10 

1, 3, 5, 1, 9, 10 

1, 3, 5, 7, 9, 10 

1, 9, 10 

1, 9, 10 

1, 7, 10 

1, 7, 10 

1, 3, 10 

1, 2, 5, 10 
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4. MANAGEMENT USES OF LODESTAR 

S 

. 

Some ptobable UsOs of LODESTAR are presented in this section. In 

general, changes will be made in the information in the Management 

Policy module, which specifies project implementation schedule, costs, 

and farebox revenues. Changes also may be made in key data iterits in 

other modules. 

4.1 MANAGEMENT POLICY INPUTS 

Policy inputs regarding project implementation are made in the 

Management Policy module. To make changes, this module should be 

loaded ('TRANSFER', 'LOAD', 'MODULEl.INPUT'). 

As shown in Figure 9, the management module includes lists of heavy 

rail, light rail and busway projects. Within the three groups the 

individul projects ate listed in chronological order of 

implementation. If changes are made in this chronology, new UTPS 

travel simulations will be required to generate appropriate cost and 

I arebox data, and these data input to this Module. 

Policy variables that may be modified include scheduled implementation 

date (the year the project system will be fully operational) and the 

duration of. the implementation program (DURR). The range of 

implementation dates is limited by the dates for which travel 

simulations are available (see SIMULATION DATES in t:he module). 

Selected implementation dates must fall between the years for which 
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simulations are available, i.e. no earlier than one year before the 

first simulation date or no later than one year after the date of the 

later simulation. For example, simulations are available for MOS-2 

for the yeats 1990 and 2000. Therefore, an implementation date 

between 1989 and 2001 inclusive may be selected. There is no such 

limitation on the lengths of the duration for implementation of the 

projects. These or any other variables in ahy module may be changed 

by moving the cursor to the cell containing the data to be changed, 

typing in the new data and pressing the return key, if the change is 

to be retained for future use, the user should save the file 

('TRANSFER', 'SAVE') on the blank disk.. 

Changes in iutplementation dates and durations allow the manager to 

review the cash flow implications of speeding up or delaying 

implementation of indi.'idual projects or of shortening or lengthening 

the construction program. 

The operating and capital. costs compopents of this Management Polic 

module also may be modified as new information becomes available from 

project engineers or travel forecasters, Changing these data allows 

the manager to assess the implications of changes in costs on the 

cash-flow position of the District. Farebox revenue projections also 

may be changed to reflect changes in fare policy or ridership 

projections. 
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The graphic in the bottom half of the Management Policy module is a 

visual representation of project chronology and implementation dates 

and will show if acceptable parameters have been exceeded. Dashed 

lines should fall within the guidelines discussed above for scheduled 

implementation. The 'x's in the graphic indicate horizon years, for 

which trip tables exist and UTPS simulations may be made. 

4.2 ECONOMIC/DEMOGRAPHIC. PROJECTIONS 

Economic and demographic projections are contained in the second 

module (Figure 10). The left-most entry on each row indicates the 

source of the. data in that row. This module includes base data that 

are used y other modules for calculating available revenues and 

inflated costs and revenues. Generally, these data should not be 

modified, unless new regional forecasts have b.een adopted, or other 

major informational change.s have occurred that affect the module. 

A manager may, however, wish to review the implications of changes to 

certain basic assumptions in this Module. For example, the user may 

want to review the effects on future year costs arid revenues of the 

cgnsumer price index (CPI-.U) or the highway construction index growing 

at a faster or slower rate than assumed. The numbers currently in the 

module may be changed by moving the cursor to the number, typing in 

the new figure and pressing the return key. Again, this file should 

be saved on a new disk, not on the LODESTAR diEk.. Gasoline prices and 

the farebox revenues may be changed in this module; but, in reality, 

4% any minor modifications would have relatively little impact on 
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revenues available to the District. 

S 
4.3 OTHER CAPITAL COSTS 

The Capital Costs module spreads rail and busway capital costs (input 

from the Management Policy module) over the duration speci-fied in that 

module. Costs are spEead using a construction cost distribution cUrve 

(CONTRACT DISTRIBUTION DATA), which is based on CALTRANS data. The 

user may want to modify the curve if better information is available. 

For example, a project with a three year duration is assumed to incur 

obligations of 35.1%, 43.9%, and 21% in each of the three years, 

respectively. The user could change these numbers to teflect new data 

on expenditures (rather than obligations) or on the yearly 

percentages. 

Capital costs for bus acquisition, buildings, office equipment, and 

land are input manually to the module. The information may come from 

the current five-year plan and estimates for the future made by SCRTD 

staff. The user may want to modify these inputs based ôñ updated 

information or to test the implications of different scenarios for 

purchases in these categories. 

S 
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4.4 CASH FLOW MANAGER 

S 
The Cash Flow Manager (Figure 11.) provides a summary of all District 

revenues and costs. i.t compares costs and revenues on an annual basis 

and produces an annual and cumulative cash balance position. 

This module and the Management Policy module are the two most likely 

areas for user modifications in LODESTAR. This module is the best 

place to test alternative revenue scenarios. Revenues are listed in 

the top two sections of the module. The year-by-year listings show 

the assumed annual revenues. 

Assumptions are incorporated in the model for funds from discretionary 

sources.. These amounts may vary substantially, so this module enables 

different scenarios to be evaluated quickly (a few seconds to a few 

minutes). Federal funding also is highly variable, and the impacts of 

alternative futures may be evaluated easily by manually changing the 

revenue input in the module. For example, the model currently 

assumes that UMTA section 9 assistance will end in 1988 and that UMTA 

Section 3 funding will be distributed in the future on a population 

formula basis to urbanized areas greater than .1 million people. Other 

assumptions may be made and tested by entering alternative dollar 

values in appropriate locations. Other discretionary revenues that 

could be varied include the. three categories of Proposition A funds. 
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11,1 $8.3 (9.7 29.4 27.1 25.0 26.0 39, 31.0, 33.2 31.4 38.0 40J 43.8 47.1 50.6 54.5 11,1 4.0 0.0 6,0 0,0 0:0 0,8 0.0 LI 0.0 0.0 0.0 1.0, 04 04 6.0 44 li.,I 20,0 2L0 20.0 20,0. 0:0 0.6 0.0' ED 0.0 0.0 0.0 6.0, 6.0 6.6 9.0 IL '396 394 4.2 4:0 0:0 0,6 0.6 0.0 '0.4 0.9 0.0 0.0 

.0.0' 
1.0 0.0 4.0 to IL, 68.0 25.0 itO 20:3 

iE 0.9 3)4.4 224.5 235.0 145.1 155.0 I879 $80.0 313,3 206.7 221.2 214.7, 254.1 '273.0 '294.4 306.4 Ii 
Ii, '29.4 31.9 34.7 37:4 43.4 43,4 46:0 50.1 538 57.6, 11.6 444 10.9 76.3 82.0 88:2 

'191 
21,4 21.4' 21.2 .21.0 20.6 20.1 20.5 28.4 20.3 20,2 20,2 20.1 20.1 

'49.3 
29.0 19.9 IL, 

It, 
10.3, 54.0 

fl2.t 
49:4 .49,1 49,3 

612.8 
49,4. 

414.5 
49;3 

138.1 
49,4 

635.9 
.49,3 49.3 49:3 49.4 49.5 49,5 49. 

'IL,I 
112,1 
46.9' 449 

111.1 117.3 
48.4 40:2 iq.i 48,0 

(15.8 
47.9 

135.4. i3.1. 
'47:0 

035.5 035.4 
'47.9 

335.5 035,4 US. 48.5 40.5 47.8 47.8 47.9 41.0 47.1 
lulL 455,5 491.1 533.3 578.7 426.4 472:1 424.9 438.8 480.0 701.5 755.0 II?.? 071.5 931-I 944.8 1038.4 114(1 0:0 LI 0.0 0.0 0.0 ED 23.6 38.1 40.1 57.0 40.2 63,5 47.0 74.7 94.0, 99.2 lulL 6.0' 0:0 0.0 0:6 6.0 El 09.4 20.5 20.o 35.! 37.9 40.0 42.2 44.5 44.9 49,5 
151k 3.0 32.4 '25.2 56.4 6.0 40,4 65.6 55.4, IL? 93:2 3)2.! 72.7 III.? 404.9 113,5 120.1 I9IIL 304:2 534.7 350.3 no.6 257.0 244:5 202.1 300.4, 51:4 044.1 284.0 81.1 394.1 444.0 349,2 245.1 1111k 0:4 P.3 149.9 III.? $11.1 103.4 74.9 47.4. 32:2 0 0.0 Lb 0.0 6.5, 200:0 415.2 
1111k 42:6 22.4 32.0 41.1 30.1 34.9 37.3 40.3 43.3 46.? 50.1 53.9 58.0 62,3 47.8 12.0 

flSSlttflHIl$, PROP PAIL 9,0991(4 t SET AUDI 9fl01flR0lL (LACIC COtlIThUIT) 
'lID GUuERAL 11313 PI4$1 CIII 
r con lEo flirt, r JO SECT 3;OISTflIU1E0 IOuM'Ii In 
OWL SIStS GU10B1 FUID 114.0 FiSt 

. tn gu gç 
trite OflMtIpiS costs 

. 0,0 0.0 LI 0:6 :6,0 8.0 21:6 38.1 40.1 57.0 40.2, 43.5 47:0 16.7 94.0 99.2 (11141 RAIL OPIRAJINO (0115 0,0 0.0' 0:0 LI '0.0 6,6 tEl 20.5 21.4 35.9 37.9 43.0 42.2 44,5 44,9 49,5 lbS U9IPAIIIIG cuss 415.5 491.1 533.3 370,1 424.6 622.7 
472.7 

474.9 435,0 688,1 701.5 
794.5 

715.0 812:2 0733 931.1 944.0 11)8.4 TOTAl, @P(RATIUS'CMIS 4553 411:6 533.1 578.7 424.4 
II. 0990111* RPJDMS 

467.9 497.4 749.9 153.1 IIEO 982.7 1014.3 1101,8 1181.3 

MRE Pin IM)IJES . 112.4 091.9 249.5 311.4 324.9 351.6 415.5 451.0 490.4 330.3 515.0 423:1 474.4 130.6 025.4 892.4 Alit IE'flOCAL 090 CINIIOIJTIIYiS. 2.4 2:8 it 3,3 4.0 4.2 .4.4 4.6 4.0 5.0, 5:2 5.4 5.4 5.8 4.0' 4:2 NQi'lRaISIl RIUnhlIES 16.0 04.0 17.1 IEO 10.0 30:0 00.0 09.0 39.0 19.0 20.0 20.0 20.0 29.0 21.0 21.0 ThAI R('4IuuuES 121,0 214.7 269.4 321.3 140.9 313:0 437.9 478.4 5144 554.3 400.2 440.5 700.2 716.0 152,4 919:0 
OPIPAIIIIS asiqd -374:4 -214.5 -241.9 '257.2 -277.7 -2984 -230.0 -210.0 -225.5 -240.2 -252.9 -267,3 -282.3 -291.5 -3554 -247.1 FAIl Ow PAIN 0.20 0.44 0.33 0.54 8.54. 0:56 6.44 0.69 0,49 0.10 0.70 1:71 6.71 El? 0,77 0.17 

III. OP 
tEAL 09144100 CIMRI9IJII0I 
'(IA RI1lNIhfl ALLOt 92 4.5 I.! 0.3 0.4 94 0.0 0.0, 0,0 0.0 0.0 0.0 El 6:0 01 104 en 

.00:0 
102.9 $11.5 121.1 131.4.' 141.4 15$., 063.4 173.4 185.1 

0.5, 
261,5 

0:0 
71L4 

0:0 
730,8 248.1 244:9. 287.6 250:6 ...jfl5 tICiIOi 90910 

not 
4)4 

114.6 
47.3 

116.1 
47. 16.6 0.0 

035:4 
'6.0 

145.5 
0.0 

$54.7 
0.0 

140.0 050.3 0,3:0: 204.1 
0.0 

211.1 
0.0 

237.7 
0.6 

255.4 
0.0' 

274.9 
0.0 

2)3.4 
A 40 sisco 

174.9 
116:2 
259.3 

lu.: 
274.2 277;2 297.4 320.4 343.4 36L9 394,5 422.1 45!,0 485.8 522:3 561.1 444.3 

101At 11191111'G CP$4flS 345.2. 

09991 kDlN3uG UI CAP GPaflS 20.8 -1.4 25.4 109 -LI -1,5 90.3 $24.4 133.4 154.4 149.2 184.6. 203.3 225.0 306.4 324.7 
B, rnflAI. coSiS40 FflI% 

IV. EAIITAI. COSTS 
0010 RAIL (7 $04.2 534.7 358.3 120.1 201.0 

'0.0 
264.5: 262.7 108.4 57.4 

' 
' 146.7 $4.0 200.0 398.1 466.0 349,3 245.7 tIlbi VAIl. (9 

8IjS,bI.QIIISIiIlIl'flPLACBIIHT 
0.0 
3:0 

9.0 
31.4 

8.0 
21.3 

0.8 
50.4 0.0 

0.0 
40.6, 

0.6 
11:0 

0.0 

15.4 
0.0 

88.9 
0.0 

95.2 
0.0 

111.5 
0.0 

72.? 
. 0.0 
((0.7 

0.8 
104.? 

8.0 
((33 

1.0 
120.1 ,IuIiDIluGS'(cIIcI tIulFnWT'tnie 420 32.4 

319.9 
37.0 41.9 30.3 

398.1 
34.9 

248.0 
37:5 

235,3 
40.7 

204.2 
43.3 

199.4 
44.7 

2003 
50.0 

444.4 
53:9 

407.2 
58:0 42.3 61.8 12.0 

457.8 
TOTAL CAPITAL C01S 150.1 424.3 392.4 

U. (API1AL 
144.8 gsl:2 %fl,S 

0918 1IIMII4INS'FOI CAP 644T$ 20.8 El 2)4 
Ii 

lIP 6.0 
)i 

0.0, 91.3 124.6 133.4 054,4 069.2 - 084:8 263.3 225.6 304.8 3347 
--0110 91(9* PAILFRO(&M%flASIDI 33 54 55 70 42:8 21 0 0 6 0 0 6 6 0 0 571 11PRORML 517.05101 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,8 .0.0 0:4 0.6 6.0 8.0 OO TM iSz 18.2 II.? 26.4 23.2 . 25,4 24.8 28.? 39.0 33, 35.4 18.0 40.7 43.0 47.2 50,4 54:5 SOILFIT AS51594114I 60.0 25.0 25.0 20.3 40.0 0.0 0.0 0,0 0.0 0.0 .0.0 0.0 0.0 0.0 EQ 0.0 30z'EIfl OF L.A. 9809* 8.8 9.4 10.4 11.3 II,). 03:0 14.6 15.0 

20.4 
14.2 
28.3 

07.3 
21.2 

10:5 09.8 
:20.1 

21.3 
'20.1 

22.9 24.4' 24:5 sj,Eg1 11313 
. t3- 721 16.1 ILl 57.0 10.1 20.5 20.2 20.0 (9;? #9:8 SIEJIm ,cajI*& .8:0: 50.0 24:2 20.0 0.0 

(31:0 
04 0:0 0.8 

333., 
0.0 0.0 0:0 0.6 0.0 6.0 0.0 0:8' '-4000 

'I(TAL 
117.2 032:0 $37.0 *38:4 (17:3 

141.1 
924.3 134.1 

321.0 
135.4 ¶35:4, 

382.8 
1)5:3 135.1 335.4 035.5 131.4 035.2 CAPITAL 4415 055:2 421.7 311,1 354:9 350.5 239.4 310.0 330.7 361.3 440.7 424.0 450.5 Soi.o 5)2,7 

Mialti 
'155.2 
055.2 273,7 -221.8 itS 459 23:0 41084 554 021.0 10.1 74:3, 45:4, ,7.0 I40.8 -#82:? 4,4 214,9 LIbILAIIUI LMIC1 426,, 199.1 129.4 175.5 090.5. 96.6 $45.4 248:4 411.5 491.1 424.4 469.4 218.3 95.6 102:4 :207.3 



a 

Other assumptions that have been made in the current version of 

LODESTAR are listed in the text under "ASSUMPTION." The teAt for 

these "ASSUMPTIONS" should be changed by the user when one of the 

revenUe inputs is changed. The printout thus will contain a current 

list of key revenue assUmptions. 

. 

4.5 SUMMARY 

A few of the possible management uses of LODESTAR have been 

highlighted in this dodument. It is expected that, as the user gains 

familiarity with the system additional Uses will be found, enhancing 

the value Of LODESTAR as a planning and management tool.. 
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IIOOiIi IIAIIAIEMEIIT POLICY 

THE FOLLOSIIOS TRAJLSPORTATIOH IIWflVLNEITSIIAVE BWIIDEIIIIFOED FOR IKCLUS1OS IN TIlE LOWS MuSE FtA* 

HEAVY RAIl. PlC ts&ur Wi BUSSAY 

DISC (ST COST OUR! DISC 1ST COST DOER DEIC (ST COST DIMS 

K091 871 6 L04j 40.2 3 HARR .200 3 LCD ESTAR 091295 
ROS-3 33&5 S SFVAILEY .3(5 
MOStI 462.33 5 COASTAL 110 $ 1 

HOStS 462.33 5 IiImTlsalO* 300 3 

WI LA KURO 0 5 £4540941 296 4 

WORVAtJ(IIEIROI 1 5 tSAJU' 160 3 

SMIAIIOIIICA. 0 6 

TIlE IILI.OWlIlu IIWSOVCHEIITSMVE BEES (IICORPOUTtO INIOlIlE IOEIIIIFIIU 1019*15108 

OPERAYINS 10596 REVINUtPRIIECYIOIIS 

501101W IIWtENMTATIOS 11(5051 DESIGIIATIOSIIES05IPTIOM SiNUtAIION CAFES BUS &IRD LIT IllS 11110 LEt 

siN-I 5111-2 OlIN-I SIP-? 15111-I 5111-2 (SIN-I 5111-2 I (SIN-I 51114 lSIMI BUM-? (SIfl'l 5111-1 

£964 FISCAL VIM DI AU. 6113 SYSTEJI - 1983 1990 434.31 48L50 0.00 0.00 0.00 000 224.85 252;7l 0.00 0.00 0.00 0.00 

1111 FISCAL YEAR *52 -11051 LI-tA 5990 2000 p 415.40 504.38 (6.00 16.00 (3.20 13.20 253.15 304.0! 9;63 10.59 04.28 .21.45 

lcn:FISCAL YEAR fl34--N52 11052 1990 2000 !!4 480.84 24.53 2451 13.20 13.20 250.63 300.30 ti.I6 223$ 16.42 22.51 

I993FISCAL FEAR *53 SuJA 11053 LEST :1990 2000 313.48 455.29 33.05 33.05 2050 20.80 *36.75 296.58 -;,o7 3141 22.56 -21.57 

1997 FISCAL YEAR NSlAa 1013 MS4 5990 2000. 337.81 436.58 -41.65 41.65 20.80 2050 236.67 296.48 14.6? 42.0? 29.69 34.29 

2002 FISCAL YEAR 01- 1153 l9J$5 & VALLEY 2000 2000 342.13 417.06 50.25 10.25 ltOO 29.00 .236.59 296.38 20.06 50.06 !6.12 45.00 

2005 FISCAL TEAR 1155-04 HARBOR DISTAL 2000 2010 - 

2010FISCAI. YEAR 06 1055 EAST LA IUIIIITSION 2000 2010 

IIETVORII.D. - FISAL Y9:4R 
085 086 IN? 2968 2989 2990 2991 3992 2993 2994 2995 1996 5997 1998 1999 2000 2004 2002 jØ3 200-4 2005 2006 2007 2008 2009 2010 

11710811 
:I:.:... :.;:! 

NETWORK2 4 0 tL4.s , . . + . x 

1011508134 I + , 4 + 4 I 

101150813 I 4 4 I 4 I I 

, .. 

tQ4*44..t--'+,',, 

ME(UORX4A 4 I + 4 4 4 ,. r 
10(150814 4 I 4 :4 

4 4 4.- I 

HEIVORES + 5 4 4 4 4 4 1 4 + 4 4 

111110816 4 I 4. 4 4 4 4 4 I 4 4 I 



A' 
I'. 

('4 
ffOJI.Et2 tttIWMlC!IEJOSRAPIIIC PR0JECTiES 

FISCAL !E 1984 1905 1956 1987 1980 1989 1990 1991 1992 1993 1994 *995 1996 5997 1998 1999 2000 

IIINPUTI' 

-->5CM L.A. CO. POPHIATICI, CT 000. 7867 7911 
->SC40 L.A. CC. POPULAI (OK, Fl 000. 7752- 7981 
-SCAS L.A. I1. POPULATION SR0II RATE-I 1.77 
---)DOF CA. POPULATION, CT 000s 25519- 26020 
-'>0OF CA. POPULATION, FT 000. 252*9 25809 
---)OOF CA. POPULATION GROWIIIRATE 1 2.34 
--)USCOC U.S. POPULAFIOK, CV 000, 233404 237536 
->U5DX U.S. POPULATION, FT 000s 84313 236480 
--)US000 U.S. POPULAIIOI GROWTHRATE 1 0.92 
->D OIlIER PROP 5 CL POFLATION FY000i 10211 $0449 

-)DOF OThER p5Qp:5($ POP GR%TH &ATE Z 244 

PUCE IIIOKES 
-)CAL IJS. CPI-U 1904a100 300.00 IU;k- 
---0CM. 11:0. CPI-USROVTIIRATE 2 4.' 
--0CM. U.S. CPI'U 1967=100 304.00 fl?.6o. 
---sal. U. HWY CONSTRUCTIIII INSU 1914.100 jOo:0o 106,00 
---SCM. CA. 14CC GROWTH RATE 1 6.0 

REAl. PERSONAl. INCOIIEIWIIA 
--OSCAS L.A. REAl. PEESAL INCOISEICAPIIA 1,1947 4169 4845 
-ISCAS LA. REM. P05*. INCIUCM GRWFH I I6l 
-OCAL. CA. REAL PERSNI INCOIIE/CAPITA 1,1967 4554 4621 
-'-)CAI. CA. REAL PERSNL INCIIlAP 818211 1 1.61 

'-)CM. CA. PCRSNL INCWIEICAPGRIWTH I 654 

flA0tE s*ttscarrt,c,ars 
->5CM L.A. TIItSALES/PERSNL INCN 0:5259 
->8*0 L.A. TSIPI (SALt ESIINATEI 0.4994 
-SBUS CA. 118L SALES/PEISL SEll 0:5435 

GASOL IKE PRICES 
---SCM. CA. GASOlINE REAL PRICE $/OAL,F114 I;14 1.09 
---SEAl. CA. GASOLINE NICE I/GAL,I 1:14 1.14 

CA. GAS REAL NICEMWIUATE -4.28 

VENIU.E MILES IRAVEIES 
-0CM. CA. LOVVIlTiCqjta Inde. FYO4=I00 100 101.14 

Ct CA. LIV VNTICAHTA GRUIlIRATE I I. 14 
---SCAt. CA. Con.rci.l Fleet (nOn. 1Y84.l00 104 107.1 
-SEAS CA. COIrL FLT INDEX GR$TH RATE 1 3.56 

FUEL DEIIANO 

-OEM. CA. NENUV FUEL EFFICIEIICY IWO 23.70 22.89 
---SEAL CA. *ELLDV FIJEL.EFFCT SaRAn t -3.12 
__.>g CA. AVSL0V FUEL EFFICIENCY NFl 56.40 17.31 
-SUE CA. AVG:LOVFIELEFFCVStRArE 1 5.54 
-SEAl. CA. LDV'FUZL 01141140 NIL GALS 10559 10455 
--SCM. CA. TRUCK FUEl. DEIIAIII NIL GAI.S *713 1836 
-SCAt FUEL TYPE ADJUSII4ENT FACTOR NIL GALS 422 418 

U.S. GASOLINE ANUSIIIENTFACIOR 0.99 
U.S. 01(8(1 104U3Al(N1 FACTOR I.! 

FARE $OEREVEIOJES 
-55CM L.A. CO FAREI0X REVENUES *1111,1 $16.8 
--->SCA8 LA. CO REAl. FASEIOI REVENUES IMIL,1984 111.4 
-->5CM CA. FAREBDI REVENUES SMft,I 642.7 689.1 

}5CA8 CA. REAL FARE8OI REVEIWES 1 7,3* 

HIOUTPUI1II 

L.A. CO TIBL TRANS (SAFE (51* *814.,! 60 
CA. IAIAILE TRANSACTIIJKS SOIL,! 202 
SCRTO/L.A.00-SU8SIIY SlIME 0.16 
CA, GASOI.IIIE SALES NIL GALS 10985 10875 
CA. DIEsa SALES NIL GAlS' 1411 
U.S. GASOLINE SALES Nil, GALS 98637 
11:5. DIESEL SALES NIL GALS 16999 
CA. GASOlINE PRICE II 1.14 
PROP S CO POPICA POPtOEFF 0.7105 
SCRTO OPR'REVICA ON REV COF 0.1694 
L.LC0 70P1C4.POP COEFF ,O;3051 
LA CU PCQIOTIIR PROPS CO POP ECU 0.4302 
TP$D SALES TAR CAP GROWTH RAIL 1 7.3* 

7955 
7933 
0.56 

26430 
26225 

1.61 
23967? 
238619 

0.90 
106*8 
(.61 

*10.54 
5.4 

337.00 
0(2.36 

4.4 

4935 
0.85 
4720 
:0 99 
7.54 

0:5259 
0:4994 
0.5435 

1.04 
I IS 

'4.47 

*02.54 
'.39 

111.5 
3.53 

22.07 
-3:58 
t7;98 
3:81 

*0372 
1901 
.415 
0.99 
I., 

0 78.5 
461.4 
738;q 
7.54 

65 
221 

0.86 
(0797 

1486 
97165 
$1577 

1.15 
0. 7 074 
0.2415 
0.3025 
0.4276 

7.14 

7998 
19164 

0.55 
26836 
26633 

1.56 
241771 
240725 

0.09 
$0783 
1.56 

''7.45 
6.2 

358.00 
120.23 

7.0 

50I0 
1.52 
4795 
I 59 
7.92 

0:5259 
0. 5127 
0.5435 

1.06 
1.25 
1.75 

103.69 
1.11 

115.6 
3.48 

22,38 
.1.40 
$8.59 
.3.43 
10297 
1971 
412 

0:99 
0.3 

226.6 
192:9 
191.2 
788 

72 
243 

0.96 
10709 
*559 

95826 
'93(7 
1.25 

0. 7044 
0.2942 
0.2995 
0.4252 

7,88 

0040 8081 8121 856* 
8019 8060.3 8101 8040 
0.53 0.52 0.50 0.49 

27236 27629 20014 29399 
27036 27433 21522 28207 j5 1:47. 1.47 1.38 

243835 245863 247862 .249830 
242803 244849 246863 248846 

0.86 0:84 0,02 0.80 
10946 11107 11264 11420 

1.51 1.47 1.42 1.38 

124.fl 132.18 139.14 147.21 
6.2 6.0 1.2 5.8 

380.30 403.20 424.10 448.70 
£28.64 £37.65 £41.29 lSB1/ 

7.0 7.0 7.0 7.8 

5052 5*33 5201 5264 
0.84 1.61 1.31 1.22 
4035 4925 4989 5052 
0.83 1,78 1.34 1.28 
7.12 7.9! 6,62 7.16 

0.5259 0.5259 0.5259 0.5259 
0.5127 0.5127 0.5*27 0:5200 
0.5435' 0.5435 0.5435 0.5435 

(.06 1.08 1.10 1.12 
1.33, 1.43 (.54 1.66 
0.29- (.72 1.97 1.93 

*04.29 105.59 106.60 I0755 
0.50 1.25 0.95 0.90 

119.7 121.46 123.19 124:88 
3.55 1.47 1.42 1.39 

22.43 22.74 23.10 23.46 
0.23, 1.38 1.59 1.55 

19.13 19.63 20.12 20.59 
2.89 2.64 2.47 2.32 

10218 10127 10219 10216 
2941 2471 2100 2*29 
409 409 409 409 

0.99 0.99 0.99 0,99 
0.3 1.3 0.3 3,3 

280.1 330:0 .345.5 372.7 
224.5 256.1 240.3 253.2 
859.7 924.9 986.5 1*58.2 

7.84 7.58 6.68 7.26 

78 84 90 99 
266 289 3*3 341 

0.84 0.86 0.96 - 0.96 
10627 10636 10627 10625 
1632 1661 1491 1720 

94486 93985 93355 92796 
(9053 19219 19508 19731 
1.33 1.43 1.54 1.66 

0.7015 0.6981 0.6961 0.6935 
0.3258 0.3663 0.3502 0.3522 
0.2966 0.2938 0,2912 0.2884 
0.4228 0.4205 0.4583: 0.4*62 

7.84 7.58 6.68 7.26 

8200 
8380.5 

0.49 
28714 
28577 

5:3* 
253Mb 
250799 

0.78 
11570 
1.31 

155.16 
5.4 

472.93 
110.52 

7.4 

5333 
0.32 
5(23 
1.41 
6.88 

0. 5259 
0. 5200 
0:5435 

1.14 
'.77 
1:36 

10L61 
099 

(26.52 
'.3' 

23.71 
5.09 

23.02 
2.12 

10234 
2157 
404 

0.99 
'.3 

400.6 
250.2 

1130.0 
6.79 

306 
369 

.0.16 
10644 

5748 
92419 
15938 
LI? 

0.6911 
0. 3545 
0 2863 
0. 4542 

6.78 

0237 
1210.5 

0.46 
29113 
28934 

5.25 
253669 
252110 

0.77 
11714 
1.25 

(63. 69 
5.5 

490.94 
£83.33 

7.5 

5302 
0.92 
557$ 
0:94 
6.49 

0. 5259 
0. 5200 
0.5435 

1.16 

I;34 

009.32 
0.66 

128.10 
1.25 

23.96 
5.07 

21.44 
1.94 

50230 
2184 
409 

0.99 
'.3 

434.0 
263.2 

0207.0 
6.82 

Ill 
359 

0.86 
10439 
Ills 

9(997 
20051 

1.89 
0.6889 
0. 3569 
0:2840 
0. 4123 

o.02 

8216 0311 
8256.5 8293.5 

0.46 0.45 
21477 .29820 
29295 29649 

1.25 1.21 
253540 251319 
254605 756460 

0.75- 0.73 
11861 52004 

1.25 1.21 

*72.70: 182.20 
55. 5.5 

526.39 555.33 
19/.05 211.83 

7.5 7.5 

5433 5489 
0.95 1.03 
5223 5280 
1.01 1.09 
656' 6.65 

0.5259 0.5259 
0.5200 0.5200 
0:5435 0.5435 

.1.17 :1.19 
:2:03 2.17 
MO (.56 

110.09 110.93 
0.70 0,16 

129.70 131.27 
1.25 1.21 

24.27 24.57 
1.27 . .5.25 

21.83 :2222 
1.85 1.76 

10241 10264 
2211 2239 

410 411 
0.99 0.99 

1.3 3.3 

443.2 495.9 
248.2 272.2 

1781.3 1326.6 
6.82- 4.17 

.121 *30 
431 465 

0.06 0.8 
10651 1061 

1802 5827 
91642 91410 
20354 20549 

2.03 2.17 
0.6861 0.6846 
0.3592 0.3603 
0.2818 0.2797 
0.4104 0.4086 

6.82 6.77 

8346 
8318.5 

0.42 
30*50 
29985 

1.13 
259386 
758283 

0.71 
12140 
1.13 

*92.22 
5.5 

585.88 
221.72 

7:5 

5570 
1448 
5365 
1.61 
7.30 

0.5259 
0. 5200 
0. 5435 

1.23 
2.36 

:3.10 

112.18 
1.13 

*32.76 
1.13 

25.18 
2.48 

- 23.63 
1.8/ 

(0305 
2263 
412 

0.99 
1.3 

534.6 
218.1 

3468:8 
6.10 

*39 
501 

0.94 
*0757 
lost 

91590 
20728 

2.36 
0.6826 
0.3639 
.0.2778 
04069 

6.70 

038* 
&sas 

0,42 
34474 
30312 
1.09 

260960 
260073 

0.69 
12273 

1.09 

202.79 
5:5 

6*8.50 
241:80 

1.5 

5655 
1.52 
5451 
1.61 
7.20 

0.5259 
0:5200 
0.5435 

E21 
2.51 
3:10 

''3.45 
1.13 

134.20 
1,09 

25.80 
2.48 

23.07 
1.96 

(0332 
2288 

413 
0.99 

1.3 

574J 
283.1 

1566.5 
6.65 

'49 
543 

0.06 
50145 

5875 
9*269 

0910 
2.57 

. 1808 
3.3665 
0.2159 
s:oss 

E65 

8415 8449 1481 
0398 8432 8465 
0.41 0.40 0.39 

30792 3*106 31414 
.30633 30949, 3*260 

1.06 :503. (.00 
26270* 264430 266007 
261831 243556 265249 

0.68 0,66 0.64 
12402 52530 12656 
1.06 1:03 (.00 

213.94 225.11 230.12 
5.5, 5:5 5.5 

451.10 687.94 725:80 
26L16 282.90 304.11 

1.5 7.5 7.5 

5745: 5829 59(8 
1.53 1.53 i:ss 

5539 5628 5119 
I;61 1.61 1.61 
7:20 7.20 7.20 

0.5259 0.5259 -0:5259 
0.5200 0,5200 0.5200 
0.5435 0.5431 0.5435 

131 1.35 1.39 
.2.79 3.04 3:31 
3.10 3.10 3,14 

114.73 116.02 117.33 
1.13 1.13. 1.13 

135.63 *37.02 *38.40 
1.06 (.03 1.00 

26.44 21.10 27:71 
2.48 2.40 3.41 

21.55 24.04 24:51 
2.04 2.11 2.17 

10347 *0353 1035* 
2312 2336 2359 
.414 4*4 414 
0.99 0.99 0.91 

5.3- 1.3 1.2 

6*6.4 661.6 19.1 
268.1 293.5 .250.1 

1670.2 178L? 1597.1 
6.62 6.59 6.54 

161 (73 181 

509 638 691 
0.16 0.86 0.11 

10761. 10767 10161 
1898 1922 1941 

91060 90175 90421 
2*093 25276 20461 
2.79 3.04. 3.31 

,06190 0,6773 0.6751 
0:3690 0.3716 Q.374 
0:2745 0.2724. 0.2101 
0:4037 0.4022 0.4001 

6.62 6:59 6.51 



MoDac:s Facial IEVUIIE PRIUECTIQIS 1984 3935 3986 *987 198$ *989 2990- 3993 1992 )9?3 1994 illS 94 Jtll 3190 1991 -2000 

"nui FRWI-I(00*U 2' 
-gt u.s. cn-v 1984'100 100.00 (04.86- 330.56 337.45 324;?? I3228 139.14 147.21 153.16 -(63.69 172.70 382.20 I!2.fl 202.7? 233.94 125.1! 230.12 

---)CAI. U.L-Cfl41 CR01111 RATE -1 4.56 5.44 6:23 6:23 642 5.18 3.80 5.40 '5.50 '3.50 3.50 5.30 5.30 -5.50 5.50 5.50 

3*110111 FRON Ulfl-REVIILE iloflatil SIlIUtAIlva 041(5 I 0113 I IIETRORAIL I 1161111*11. I 

SIll-I 511-2 511-I 5111-2 51K-I 5111-2 81)4-I 510-2 

3904 AWl ALL 8*19 910109 1984 P11 (985 3990 224.85 752.71 0.00 0.00 0.00 0.40 

*993 1112 11051 LI-U 1984 SIlL (990 2000 253.75 304.03 8,65 00.59 14.28 17.45 

$992 Vd3*.1W2 14052 I!91 1)41!. 1190 2000 250:45 300:30 11.16 22.35 38.42 22.51 

19931(13 0113* -8053 CEIIT (984 $1111 3910 ale 236.75 296.5a 33.67 31.11 22.56 27.57 

tqcimis*. iws 11081 3984 SIlL 1990 2000 236.67 296.48 16.67 42.09 29.69 36.2? 

20*2 1(14 1(13 11015 51 VAILU 1934 $1411 2000 2030 236.59 29638 20.06 50.06 36.82 45,00 

2005 INS 1114 HARBOR COSTA!. 1184 SIlL 2000 2010 

20101116.-NW5 EAST LA IWITIKOTOI 1934 SAIL 2000 2010 

1984 REWORK (84133 (98451111 219:28 22sjs::;2se;42.-. -2J5.9914I.57 247.14 '252-fl 258.23 
1991 11(11108K (81191 1994 SAIL 148.72 251.75 258.77 261.80 263.83- 273.85 278.88 213.90 259.93 213.96 298.98 344.01 

199211(111081 (8415) 3994 SAIL -245.68 230.65 255.63 260.58 265.54 170.51 275.47 200.44 285.40 290.37 293.33 300.29 

IIEIKORK (BUS) *984 41111. 230.76 236.75 242.73 ?48i71 154.70 260.4* 266.66 272.65 278.63 284.63 290.60 296.58 

1997 NETWORK (8125) 1984 SKI!. 230.69 234.67 2i2.65 248.63 254.63 26L59 264.57 27235 278.54 284.12 290.50 296,48 

2002 IIEIIORK (OIlS! (984 1811 230.61 .236.59 

. 2005 IIEIIIORK (8051 1984 $1911 0.00 0.00 

2010 KEIWORK (01151 1991 $1411. 0,00 040 
FASE 80! WEllES (8113) (984 SAIL 224.85 230.42 235.9? 243.57 247.14 252.73 258;?? 260.58 254.10 260.60 264.66 272.65 278.54 284.52 290.50 296.48 

*984 1(111111K (IEAVYRAILI 1984 P11 0:00 A0.00J- 0.00 .0.00 0.00 0.00 

1991 NETWORK (HEAVY RAIL) 3994 SMIL 8.46. 1.65 8.84 9:04 '?3 9;43 9;62 tBl 10.01 10.20 30.40 10.59 

1992AEIWCfit (HEAVY RAIL) (994 $411 10.04 11.16 12.20 '13.40 34.52 35.64 16.76 !?87 10.99 20.11 21.23 22.35 

1993NETWORK (HEAVY RAIL) 1984 $81!. 11.61 13.6? 45:11 U.fl 29.80 22:83 23.8$ 25.93 27.99 30.02 32.01 34.11 

1997IIIIWORK UtAVYRAILI 1984 44101 . . 14.34 16:07 *9:39 21.91 24.43 26.91 29.48 32.00 34.52 37.04 39.56 42.01 

2002 NETWORK (HEAVY 0*111 3984 $1111 . *7.06 20.06 

2005 NETWORK (HEAVY RAILI 1981 $1911 0.00 0.00 

2010'NEIWORK (HEAVY-RAILI Ills SIlL 0.00 0.40 

FARE 80! REVEIllES (HEAVY MIII 1981 SOUL . 0.00 0.00 0.0) 0.00 0.00 0.00 8.84 33.40 19.00 2185 -23.89 25.13 34.52 31.04 39:56 42.09 

1984I(EIWOI1K (116H1.RAIL) 1984 INtL 0.00 0.0O 0.00,' 0.00"- 000'-' 0.00- .0.00 0.00 
1991KETWORK (LISl(TRAIL) 1984 $811. - 13.96 14.28 340 14.91 15.23 15.5$ 35.8? 36.18 36.50 16.82 17.13 *7:45 

1992NEIWORK (LIGHIRAIL) 1981 SIlL 18.01 18.42 18.83 19.14 39.65 20.06 20.47 20.87 21.29 21.69 22.30 22;51 

1993 NEtWORK titoist RAIL) 19941411 22.06 22.56 23.06 23.56 '24.06 24.56 .23.07 25.57 26.07 24.57 21.07 -21.57 

1997 NEtWORK- (116111 RAIL) 1984 SIlL 29.03 29.69 30.35 31.01 31.61 32.33 32.99 33:65 34.31 34.97 35,63 36.29 

202 KEHIORK (138111 RAIL) 1994 SAIL 36,00 SLO? 

200511(11108K- flIGHT 8*0.1 (985 INtL 0.00 0.00 

2410 NETWORK (116111 RAIL) 1984 SAIL o;oo 0:00 

FARE-SO! REYEJIUES ILISHI RAIL) 3984 SIlL 0.00 0.00 0.00 040 0.00 0.00 34.60 11.24 24.06 24.56 21.07 15.57 34.31 34.97 35.63 36.29 

FARE -80! REVEIIJES 

FARE 101 REV(I(UES 11119) 111111 112.43 195.06 249:47 304:40 326.92 351.62 380.94 404.33 434.92 450.19 485.85 524.07 564.84 608.10 635.68 -105.99 

FARE Bill REVENUES (HEAVY RAIL) I SIlL 0.00 0.00 0.00 0.00 0,00 0.00 13.02 20.79 32.41 31.73 43.53 49.85 70.00 79.25 89.!0 100.21 

FARE-Gal REVENUES (Lisa! RAIL) 11111 0,0) 0.00 0.00 0.00 0.00 0.00 21.49 29.85 39.39' 42.42. 45.61 49.14 69.57 14.8! 80,43 86.40 

FAREBO! REVENuES (AU. 1100(5) (SIlL 1)2.43 195.86 249.47 301.40 326.92 351.62 454.95 488.73 530.34 515.04 623.06 704.4) 162.76 825.39 892.10 



,t. 
I0OD.t oivaiiwmt. RIXIIINS PROJECTIONS 

I'S q.. 
FISCAL.'YEAR $984 $985 $986 $957 1988 *989 1990 $991 1992 1993 $994 i995 !96 II?? 1998 $919 2000 

ttlINflhl.FROII MODILIS 2 I:3t* 
---)MOI 2 L.A. CO lISt TRANS (SAfE £511 $BIL,I 60 65 72 78 84 90 99 $06 $13 121 *30 *39 149 *61 173 $86 
-)M00 2 CA. TAIAIU TRANSACTIONS UIL,I 202 221 243 266 289 313 .341 369 399 431 .465 .50* .543 589 .638 69* 

)M0*2StRT0/LA:C0 885511! SHARE 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 086 0.06 0.86 
---)MO02CA. GASOLINE SALES NIL GALS 10981 10873 *078? $0709 10627. 10636 1Q62? 1062$. 10644 10639 1065$. *0674 1011? 1074$ 10761 10767 $0764 
---ThOD 2CR. DIESEL SALES. NIL GALS *4*8 *486 *559 1632 166$ 1691 $720 *748 177$ *802, *82? $851 1815: 2890 $122 *945 

:---)MOD.2IJ.S. GASOLINE SAIlS lilt GALS 98632 97165 95826 94486 93985 93355 92796 92479 91991 91612 91410 91390 9*269 9*060 90775 90425 
--)MOl2II.S. DIESEL SALES NIL GALS *6889 *7577 $8317 $9053 $9279 $9508 $9731 19938 20151 20354 20548 20718 209*0 2*093 21276 2*460 
---)MOD2CA. GASOLINE PRICE 1,1 1.14 1.15 1.25 1.33 1.43 1.54 8.66 1.77 1.89 2.03. 1.1? 2.36 2.57 2.19 3,04 3.31 
-)M0I 2PRBP 5 cepcsqcApoP CUFF 0.7105 0.7014 0.7044 0.1015 0.6987 . 0.6961 0.6935 0.6911 0.6889 0.686? 0.6846, 0.6826 0.6808 0.6790 0.6773 0.6751 
---)MQlVSCRTD UPS REVICA 07* REV CatEr 0.1694 0:2415 02842 0.3258 '0.3563 0.3502 0.3521 0.3545 0.3569 0.3392 0.3603 0.3639 0.3445 0.3690 0.3716 0:3142 
--)M0D2,L.A.00POPICLPOP CUFF 0:3057 0.2966 0.2938 0.2886 0.2863 0.2840, 0.18*8 0.2197 0.2118, 0.2759 0.2141: 0.7724 0.2708 
---)MOO'2LA COPOPIOTIIR PROPS CO POP'COEF 0,4302 

.0.3025 
0.4276 

.0.2995 
0.4252 0.4228 0.4205 

.0.29*2 
0.4*83 0.4162' 0.4142 0.4113 E4104 0.4086 0.4069 0.4053 0.4037 0.4022 0.4008 

---)IWD.2 IPSO SALES TA! CAP'GROIITTI RATE 7.31 7.14 1.88 7,84 7.58 6.68 7.26' 6,78 6.82 682 6,71 6.70 6.65 5162 6.39 .6.56 
FARE BOIREVEJIIJES (AU. MDOESI 1 ORAL . 1*2.4 195.9 249.5 301.4 326.9 351.6 455a0 488:? 530:3 575.0 623.1 104.4 762:8 025.4 892.6 

CA. MSOLIIIESN.ES 16* 8MIL,I 625 622 644 686 733 189 845. 9*0 974 *043 1119 1212 $323: $442 $570 $708 
CA. TOA FUNDS $l$IL,I, 505 55* 607 665 12* 783 852 922 999. IOn 1162 1253 1358 1472 1594 $726 
FUEtTAISPILLOVER $IIIL,I 121 70 38 2* I? 5 0 0 0 0 0 0 0 '0 0 0 
TRIO 56115*6* CAP OMIL,! 161 174 *86 20$ 217 233 249 267' 285 304 325 341 310 395 42* 449 478 
IPID SALES TAX REVENRE $IIIL,I, 121 10 38 21 $2 5 0 0. 0. 0 0. 0. .0, 0 0 0 
CA.GENERALFUIWSPILUIVER$IOILII' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
IJl0IFIE0tRA1l'FIiND $MIL,[ 0 0 0 0 0 0 0' 0' 0 0 0 0 0' 0 0 0 
UTFIOIPI0 lulL,! 0 0 0 0 0 0 0 0 0 0 .0. 0. 0. 0 0 0 
UTFTUSTAIEHYYAW1 4N11,I 0 0 0 0 0. 0 0 0' '0 0 0 0 0 0 0 0 
IPIDIEOIOE $NIL,I 121 10 38 2* 12i' 5 0 '0 0 0 0 0 0 0 0 0 
TPIOTO'CATRAIASPBtIIS&T$MIL,I 44 28 IS 9 5 2 0 0 0 0 0 0 0 0 0 0 
TPIOTOJlDEflYFUXI $NIL,1 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 
SHA;FUEI. TAlES .$MIL,I 561 566 566 565 567 568 569 37* 512 574 576 519 582 584 585 586 
ARTICLE 19FUNDS PROP'S'ONT$IOIL,I . .' 403 400 398 396 316 395 395. 395 394 394 395 396 396 396 396 396 

PROP AFUNDS ttI,rn $MIL,I' 282.8 306.4 342.2 311.0 398.8 428,4. 460.0 501.8 538:9 516.4 616.7 660.1 70917 763.3 82110 882.8 
251 LOCAL RETURN $KILj1 10.7 16.6 85.6 92.8 99.7 tOld $17.0 125:4 $34;? .144:1 *54:2 165.0 177.4 190.9 205:2 220.7 
401 LACTC OISCRET $RAL,I 212.1 116.4 130.0 141.0 151.5 162.8 071.9 190.7 204:8 2*9:0 23413 250.9 269:7 290.1 3*2:0 335.5 
351 RAIL 78081111 $OIIL,I . 0.0 107.2 119.8 129.9 139.6 *49:9 $63.8 115.6 *88.6 201.1 215:8 231:0 248.4 261.2 287.3 301.0 

IDA ARTICLE 4 FUNDS:IA CITY $NIL,I 138.1 150.6 168.1 (82.3 195.9 2*0.5 230.0 246:5 264:8 283.2 303.0, 324.3, 348:7 375.0 403:3 433.8 
951 8!'REGIWIAL rwuwa $MIL,1 132.0 (43.0 159.7 *13.2 186.1 *99.9 2*8.5 13412 231.5 269:0 287:8 308.1 331.3 356.3 383.2 412.1 
51 LACTC 0ISCRETFIli0 $101t11' - 6.9 7.5 84 9.1 9.8 10:5 11.5 *2:3 83:2 14:2 15.1 *6.2 17.4 '*8.8 20.2 21.1 

Sm FUNDS $1011,! 72.3 42.3 22.6 12.8 1.1 LI 0.0' 0:0 0:0 0:0 0.0 0:0 0.0 0.0 .0.0 0.0. 
701 ALLOCATIDN.BY.POP 01911,1. . *4.5 8.4 413 2.5 1.5 0.6 0.0 010 EQ E0 0.0 010 0:0 0.0 EQ 0.0 
301 ALLOC BY REVEIOJES $KILI, 4,3 3.6 22 1.5 0.9 0.3 0.0 0:0, EQ 0.0, 0:0 0.0, 0.0 0.0 

L*CTCRAIL SET ASIDE *1911,1 6.0 . 0.0 0:0 '0.0 '0.0 0.0 010 
,0:0 
EQ 010 0:0 0.0 0.0 0.0 0.0 

,EO 
010 0.0 

AEIIAININS STAA1I.00 $MIL,I' 12.8 $2.0 6.7 4.0 2.4 0.9 0.0 0.0 0.0 0.0 0.0 010 010 0.0 EQ 0.0 
SUIDEflY FUND *1111,1, *00.7 100.1 99.6 99.1 99.0 98.8 98.7 Ito 98.9 99:0 99.1 99.! 99,0 

503 611CC BY POP 10 LACTC'OISC$NIL,I 21.6 21.4 21.2 21.0 20.8 20.7 20:5 
.98.1. 
20.4 

.98:6 
20.3 20.2 

.98:6, 
20.2 20.1 20.1 20.0 *9.9 19.8 

50! ALLQC TO tIC DISCRET fUlls 01911,1 50.3 50.0 49.8 49.6 49.5 49.4 49.3' 49.4 49,3 49.3 49,3 49,4 49.5 49.5 49.5 49.5 
SECTION 91*8 FORMUlA GRANT SKIL,!, 2450.0 2082.5 2082.3 2081.5 2081.5 2082.5 2082.5 2082.5 2082,5 2082.S 2082:5 1082.5 2082.5 2082.5 2082.5 2082.5 

SECTION 9 (OPERATING CAP) 11911,1 55.0 55.0 55.0 55.0 55.0 55.0 5510 55:0. 55:0 . 5510 .... 55.0 55:0, 55.0 55.0 55.0 55.0 
SECTION 9,1* OIlY, SHARE IKIL,l 119.2 101.4 101.4 101.4 101.4 101.4 $01.4 101.4' '$01.4 101.1 $01.4 $01.4 101.4 '$01.4 101.4 $01.4 

IIEIROIAIL SET ASIDE $NIL,I 20.0 20.0 20.0 20.0 0.0 0.0 0.0 0:0 0:0 0:0 010 0:0 0:0, 0.0 0.0 0.0 
SECT9 (OPERATTIJISI $MIL,l 55.1 :55,0 55.0 55.0 55.0 55.0 55.0 $510 55.0 55.0 55.0 55.0 55:0 55.0 55:0 55.0 
SECT 9 ICAPITAIJ' 11911,1' 44I .26.4 26.4 '.26.4 .46.4 46:4 46.4' 46.4 46,4' 46.4 46.4 46.4 4614 46.4 46.4 46.4 

SECT 3 FUNDS II CUT nm. TAXIINIL,I $120.0 1120.0 (141.4 $135.4 $132.6 1128.5 1*25.3 $124.2 tIlLS 1I20;0 1119:6 1121.2 1121.8 *121.5 1120:5 1118.9 

',tITpUT,t. 

RIO OQBATINS S1IIIIOIES (-- (0 PIOPA 4OIIDISC .. *1911,1 173.3 95.1 106.2 *25.2 123.8 13310 145:3 (55.8 '151:3 179:0 
. $91.5 204.9 220.3 231.0 .254.9 274.1, 

(' 10 TIA 951REG FORIWIA 4851) 11111,1 96.5 1*4.6 116.8 *26.6 135.1 (46.2 159:7 1/1.2 '883.9 *16.7 2*0:4 225.2 242:2 260.4 210:1 301.2 
4--- tO :STA REMAINING ALLOCATION lull,! 10.0 10.3 5.8 3.4 2.0 0.8 0.0 010 010 0:0 0:0 0:0 0:0 0.0 0.0 0.0. 
&- *0 SECTION 9iOPEIATIN8 $l1I(,I 47.4 47.3 47.3 47.3 47.3 47.3' 47.3 47.3 47.3 47.3 41.3 47,3 41.3 41,3 47.3 47.3' 
( (0 FARE SO! REVENUES IMIL,I '112.4 195.9 249.5 301.4 326.9 351.6. 415.5 455.0 488.7. 530.3 5l50 623.! 704:4 762.8 925.4 912.6 
(r- 10 MiX REYILOCAL aPR CWOTRI8UTIONS *1111,1, 2.6 2.8 2.9 3.1 4:0 4:2 4.4 4.6 4,8 510 '5.2 5.4 5.6 5.8 6.0 6.2 
(.'$Ø NON TRANSIT REVENUES $MIL,I *6.0 86.0 I10 *7.0 18.0 18.0 18.0' $9.0 $9.0 $9.0 20.0 20.0 20:0 21.0 2110 21.0 

CAPITAL F4JNDIIS (tOlAV.FWIDS) 
4--- 00 TIA 951 IE8IDNAI. FORLA 11511 *1111,1 *7,0 *0.5 20.6 fl.3 24.0 25.8 28.2 30.2 32.4 34.? 37.1 39.? 42.7 46.0 49:4 53.2 
4--- 10 STA.RETRIIAIL.SET ASIDE 41911,1 6.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 010 0.0 010 0.0 0.0 0.0 

C--- (0 SECT 9 METRORAILSET ASIIE. 'lulL,!, 20.0 . 20.0 20.0 0.0 0.0 0.0 0:0 0.0 '0.0 0.0 0.0 0:0 0:0 010 0.0 
4r' 10 SECT 9:REMAININ8 FOR CAPITAL INIL,I 

.20.0 
34.0 . 22.7 22:7 22:7 39.9 39.9 39:9 39.9 39.9 39.1 39.9 39.9 39:9 39.9 39:9 39:9 

4--- 10 BENEFIT AS$ESS2IENT DISTRICT 11911,1 64.0 25.0 250 20J 20.0 20.0 0.0 *0.0 0.0 10.0 0.0 '0.0 0.0 0.0 *010 0.0 

4'-- 10 PROPA 352,(OEVERTED.FOR 801081 IMIL,I, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0:0, 0.0 0.0 0.0 0.0 0.0 

4--- tO PROPA 231 LOCAL REtURN 10 LA. 11911,1 27.6 29.9 33.4 36.2 38.9 41.8' 45,6 48.9 52.5 56.2 60.1 £4.4 69.2 7.4.4 80.0 85.1, (. $0 50$! 501707 FORJITA.A LACTC'OISCRIlIIL,i 21.1 21.4 21:2 21.0 20.8 20.7 20,5 20.4 '20.3 20.2 20.1 .20.1 20.1 20.0 19.9 19,8 (' $0 SIN! 501 CTC 015CR IMIL,I 50.3 50.0 49,8 49.6 49.5 49.4 49.3 49.4 49.3 49.3 49.3 49.1 49.5 49:5 49:5 49:5 

4r 10 SECT 3*0 LA (UZA NIPOP)IM 010t1)IMIL,I 132.8 132.8 13513 IlLS *34.3 *33,5 133,4 133.3 133.0 132.8 132.7 $32.9 *33.0 133.0 132.5 132.6 
4-- tO SECT 31016 ISEC'9&18 EURWUI 119(1,! . 46.9 45.9 41:8 47:5 47:4 47.2 47.1 47.1 46.9 46.9 46.9 46.9 47.0 46.9 4619 465 



. 
IIODILE& IIOIIOVATIVE FIILA)IlN8 TEDINIO(t5 (MOP A 8UII0IIGCAPACITTI 

(PROP A 401 IESCIFIfll05 KILL 91 USED FORCOVERASE ARA111ST 111(452 RAIL FUIIIJS UTILIZED FOR 0(81 SEIIIERIFORE A EtHER 114*1 2i( COVERASE IATIOJILI. Et-ADIIEVEDI 

(331 OF IOlDIIl8CAPACITT KILL IEUIILIZU.IK FY86, 661 WILt. BEUTILIZED IIIfiOl AIlS 0002 TIIERIAFIERI 

"tONI FRON I100ULE5't' 

PROP A RAIL SETASIDE IWID 0.0 I07;2 119.8 129.9 I396 l499 063.0 075.6 (88.6 201.7 215.8 231.0 248.4 20.2 287.3 309.0 

UTIL. COlE. (UTILIZATION OF FlailS). 0.0 Li 0.7 0.0 0.0 0.0 1.0 hO 1.0 (.0 (.0 hO (.0 laO 1.0 1.0 

$ 49411*311 FOR 11111 SERVICE 0.0 35.4 80.2 129.9 (39.6 *49.9 (63.8 (75.6 (88.6 201.7 2(5.8 231.0 248;4 267.2 287;3 309.0 

DIFERIOIO FISCAL100ATIONIW4EIT0IVIDEID FT FT FT Ft FT F! -FT FT FT F! FT fl FT B F! FT 

PRZIIC AllOW!! YEAR £81 8411111 RAThW1 2985 1986 (987 1988 1987 1990 2990 (992 (973 0994 1995 1996 (99? (995- (999 7000 

O 0.0 (985 38 6.0 10 0.0 0.0 0.0 0.0 0.0 00 0.0 -0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

O 294;9 (98630 6.0 (0 35.4 335 33;533.5 33.5 33.5 33.5 U.S 33.5 33.5 33.5 335 33;S 33.5 33.5 

1 389.4 981 30 6.0 00 46.7 44.2 44o2 41.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44;2 44.2 (1.2 

O 434.3 1988 30 6.0 10 52.0 49.3 49.3 49.3 49.3 49.3 49.3 49.3 41.3 4!3 41.3 49.3 49.3 

004.2 6989 $ 6.0 10 IES 1l8 ILO 11.8 (0.8 11.8 11.8 (1.8 11.1 11.8 11.8 11.1 

I 91.9 (990 30 6.0 10 11.0 10.4 00.4 10.4 10.4 10.4 (0.4 10.4 (0.4 I0;4 *0.4 

1 120.4 1991 30 6.0 t0 (1.3 033 (3.1 (3.7 :3.7 is 13.1 Ii;? 13;7 *3.7 

101.8 1992 30 4.0 JO I26 *2.1 12.9 *0.9 ((.9 (hI 11.9 11.9 11.9 

* 113.9 1913 30 6.0 (0 13.7 12.1 12;? 02;? 02.9 I2;9 02.9 02.9 

I 115.5 0994 30 6.0 (0 13.9 *3.0 :3.0 (3.0 13.1 13.1 ItO 
I 1Th6 0995 30 6.0 (0 14;R lI;0 04.0 14i0 I40 14.0 

O l333 1996 30 6.0 00 16;0 15.1 15.1 05.0 15.1 

I (50.8 *997 30 6.0 10 -. (8.2 I72 (7.2 .1L2 

O 164;q 1998 30 6.0 (0 (9.7 *8.7 18;? 

I 076.8 (999 30 6.0 *0 71.2 20.1 

1 (89.9 2000 30 6.0 (0 22;8 

REOAUIINSFW(DS ..- 0.0 70.9 39.5 0.0 0.0 0.0 0.0. 6.0 0.0 0.0 0;0 0;0 0.0 00 0.0 0.0 

CASHFRQM PROP A BUIlDS IC z;oiscujwi 0.0 265.4 350.6 390.9 13.8 82,1 008,5 94.3 (02.5 104;0 (ILl 220.0 (36.1 (18.0 159.1 17h9 

<-- 26 PROPA FlaWS AVAIL FOR CAP IMPROVEPEITS 0.0 337.3 390.2 390.9 93.8 82.7 lOtS 94.3 *02.5 004.0 111.3 *20.0 236.1 148.0 159.1 070.9 

V 



I . 
MODaL 7 O?ERATINSWST PAWECTIONS 

FISCM YEAR *984 (985 *906 (987 *988 1989 1990 1991 *992 1993 (994 0995 *996 1997 (998 0999 2000 

V 

"iIUT 9001 IWDILE2*4i 

-WA2. U.S. CR1-Il 1984.100 100.00 204.86 110.51 111.15 121.71 *32.28 119,14 147.21 155.16 (63.69 *72.70 182.20 (9242 70l;19 2(3.94 220.71 238.12 
---)C*I. U.S. cPi-U:SROITK RATE 1 4.06 5.44 6.23 6.23 6.02 '5.18 5.80 5.40 5.50 5.50 5.50 5.30 550 550 5.50 5.50 

flhlIPtYFRON 8100ff lit' SINIIUTION DATES I BUS I NEIRORAIL I LISHIRAII I 

Sill-I SM-i Ern-i 8101-2 SM-I 8101-2 LEA-I 8111-2 

9!! Wi AU. 8115 515118 (984 $1111 1985 1990 434.37 483.50 0.00 0.00 0.00 0.00 
1991 1002 11081 LI-tA 1994 $1111 1990 2000 415.40 506.39 16.00 *6.00 13.20 13.20 

2992 01130' PR 11052 198$ $1111 1990 2000 394.44 480.84 24.53 24.53 *3.20 (3.20 
(993 1003 *830 0)053 CENT (184 IML (990 2000 313.48 453.21 33.05 13.05 20.80 20.80 
1991 *04*. NIl 1Q94 1984 filL 1990 2000 357.81 436.18 41.65. 41.65 20.80 20.80 
2002 004 Nil MOSS' 81' ValET (984 fIlL 2000 20(0 342.13 411.06 50.25 50.25 2900 29.00 
2005 01*3 114 HARBOR COSML 1984 $1111. 2000 20(0 
10*0 1006 Nfl EAST LA HUNTIIISTOII *984 449(1 2000 20*0 

*984 ([IOU !BU8I 1984 tIlL 424.54 434.37 441.20 454.0 463.85 4n.oi 483.50 493.33 
1991 NEIMORK (81181 1984 $111 406.30 415.40 474;50 4IL6O 442;69 45(49 464.89 461.99 479,09 498.28 497.29 506.38 
1992 NETWORK (8118) 190! INIL 385.00 394.44 403.08 III.?? 420.36 42!;00 431.64 44648 454.92 463.56 472.20 4ioas 
1993 HETIIORK (BUS) 1984 $0111 365.30 373.48 381.66 389i84 39L02 40610 41L39 422.51 430.15 433.93 447.11 455.2? 

$997 NEITIORK (ShIP *984 tIlL 349:97 357.8* 365.64 373.48 381.32 389.15 396.99 404;83 11264 420.50 428.34 434.18 
2002 NETWORK (11181 *984 SIlL 334.64 342.13 

1005 NEThORK (11151 1984 41111 Ô.00 0.00 
2010 (([1108K (811$) (984 fIll . 0.00 0.00 

OPERATING COSIS (805) (984 £0111 434.37 444:20 454.02 IU.BS 473.67 493.50 424.50 411.72 398.02 406.20 4I439 422;57 4*2.66 420.50 428.34 

1984 NEIWORK (HEAVY RAIl) (984 $1111 0.00 0;00 0.00 0;00 000 L00 &00 0.00 
1992 NETWORK (HEAVY RAIL) *984 LIII l600 16.00 16.00 16.00 (6.00 (6.00 (6.00 (6.00 (6.00 16.00 (6.00 (6.00 
1992 NETORK (HEAVY RAIL) 1984 SPIlL 24.53 24.53 24.53 24.53 21.53 '24.53 24.53 .24.51 24.53 24.51 24.51 24;53 
*993 NEI01ORK (HEAVY RAIl) 1984 $1111 33.05 33.05 33.95 3!.0 33.05 33.05 33.05 33.05 33.05 33.05 33.05 
1997NEYWORK (HEAVY RAIL) 1984 $1111 41.65 41.65 41.65 41.65 41.65 .41.65 41.65 41.65 41.65 41.65 ((.65 41.45 
2002NETNIRK (HEAVY RAILI *984 SN 50.25 50.25 
2005 NETWORK (HEAVY RAIL) $984 SPIlL L00 0.00 
20*0 NETWORK (HEAVY RAIL) (984 41111 0.00 0.00 

OPERATIN8'COSTS (HEAVY RAIL) 1914*11 0.00 0.00 0.00 0.00 0.00 0.00 16.00 24.53 33.05 33.05 33.05 33.05 41.65 .41.65 41.65 41.63 

1984 NETWORK (118141 RAIL) $984 (lIlt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1991 NETWORK (1111(1 RAIL) 1984 (lolL *3.20 13.20 13.20 *3.20 (3.20 (3.20 13.20 11.20 13.20 (3.20 (3.20 (310 
1992IET$ORX (11901 RAIL) *984 HIlL (3.20 (1.20 (3.20 (3.20 13:20 *3.20 (3.20 (3.20 (3.20 23.20 13.20 13.20 
1993 NETWORK (LIGHT RAIL) 1984 *1411 20.80 20.80 20.80 20;80 ago 20.80 20.80 20.80 8.80 10.80 1t80 20.80 
1997114E1808K (118111 RAIL) *984 $1111 20.80 20.80 20.80 20.80 l0;80 20.80 20.80 20.00 20.80 20.80 10.80 20.00 
2002. NETWORK (1)5)41 RAILI (184 (NIL 11.00 29.0) 
2005 NETWIRK (LIGHT RAIL) *984 INtL 0.00 0.00 
20(0 NETWORK (LIGHT RAIl) 1984 HIlL 0.00 0.00 

OPERATING COSTS ILIGHT 8*111 (904 $1911 Ô.0o 0.00 0.00 0.00 0,00 0.00 1E20 13:20 20.80 20.80 20.80 20.80 20.80 20.80 20.80 10.80 

OPERATINS COSTS 

<-- 10 OPERATING COSTS (BUS) I SPIlL 455.46 
. 491.12 533.2? 570.74 626.59 672.15 61t91 63813 651;54 101.50 754.99 8(2.24 836.84 899;63 114.80 (038.63 

(.-- (0 OPERAIING COSTS (HEAVY flit) I (ML 0.00' 0.00 0.00 0.00 0.00 000 ñ.sa 38.05 '54.10 5101 6012 63;53 84.46 89.1* 0I .l8 
C-- IC OPERATMO COSTS (LIGHT RAIL) I *1131 0.00 0.00 0.00 0.00 0.00 0.00 (9.43 20.48 3405 35.92 3190 39.90 42.18 44.50 46.95 !" 
.-- 10 OPERATINS COSTS 1*11 NODES) I LIII 455.44 491.12 533.21 578.14 621.5? 672.75 667.89 697.36 739.69 794.50 853.11 1(5.15 963.48 1033.21 1107.15 ((67.34 



I.. (' . 
c 

CAPITAL COSTS 

CONTRACT DISIIIUIIOI.D*IA 
1 2 .3 4 5 4 7 8 9 (0 

(00 593 35.1 22.9 16.1 12 9.3 7.5 6.2 5.2 
40.7 43.? 36.4 -29 23.1 ILl 15.4 (2.0 10.? 

21 27.5 26.7 24.2 21.1 (8.5 (6,! 14 

13.2 IL? II.? 19.1 17.9 16.4 IS 

'"INPUT FEWI (WIlT IIODULE!I* 9.3 14.2 15.1 ISo2 15.1 14.2 

(984 NW! ALL eus 5151111 6.8 11.1 17.3 £2.4 12.5 

1991 14*2 11051 LB-tA 5.4 8.1 10 (0.4 

£982 *43*. 11*2 14057 EL3 7.4 8.5 
1993 NCNN3A 19053 T 3.6 6.3 
1997 lilA. *43: -19054 . 3 

2402 *44tI143 P255 LVAILET 

2005 INS 1114 HARDC (05111. 

2010 1144 INS EASt U loaIIINuO11 

-Ial. CA. ((WY CGXSIRIJCTIQII lIlt! (984400 £00 106 117.36 120;23 (28.64 1Th65 117.28 155;?? I70o52 183.31 197.05 211.83 227.72 244.80 263.16 281.90 304.11 

-3cM. CA.I1CIGROWUIRAIE 1 6.00 6.00 7.00 7.00 7.00 7.00 7.80 74O .7:50 740 7.50 7.50 -7.50 7.50 7.50 7.50 

1.06 1.12- 1.20 (.29 1.38 t.q 1.59 1.71 (.83 1.97 2.12 2o28 2.45 2.63 283 3.04 

-BASE Eli P8OJEC1DESIP,IIO% BEGIN PROJECT FY85 FY06 FY87 -FY88 FY09 FY90 FY91 FY92- FY93 FY94 FY95 FY94 FY97 FY90 FY91 FY00 

$04.14 OPERATION DAT1ON .1985 1984 -1981 1988 1989 .1910 1991 1992 *993- 1994- 1995 1996 1997 1998 199$ 2000 

871 IllS-I IIILSIREMVARADQ!iTRAES 1991 6 .98.3 473.9 243.9 73.5 65.1 18.4 64 - - - - . - - - 

334.5- 1405-2 (WILSIITREICREN$HAWI 1912 5 - . '54.2 97.6 89.8 43.6 31.3 - - - . . - - - 

336.5 1405-3 (FAIRFAIIIEVERI.Y:IIOSI (993 5 - - - 54.2 97.6 89.8 63.6 31.3 , - - 

462.35 1405-4 (WJLLYV000IC#IAIEISA) 1997 _5 - - - - .' 74.4 134.1 123.4 87.4 hoG - - 

46245 14051 (REIIAINI*B 12*) 2002 5 .. - . - . 744 1341 123.4 81;4 

O lAS! LA-IIEYRO- - 2010 5 - . . . . . . - .. - - 

0 IIIRNAIX14EIRO 120 .5 - . . - . -. . - . . 

0 OAIITA-IlO*ICA lEna (20 6 - - . - 

427.2 LB,t*-LRT 1991 5 - 'lEa 123.? 114.1 80.7 39.1 - - . - - 

*33 CENTURY LOT *993 4 . - - 3G.5.. 48.4 36.6 (7.6 - . 

311 61 VALLEY (RI 2002 3 - - - _ _ - - - . . . - - (01.1 *34.5 

170 (0*51*!. LOT 2005 3 - -. - - - - - - - 

300 HWOTIIGTOIILRT 2010 3 - - - - - - - 

296 PASADENA LIT ItO 4 - - - - . - - 

ISO TOWEELIT ItO 3 - - - - 

200 NASSeR 00511*! 2005 3 - - - - . 

BUS ACOUt 1*0 REP!, to? 29.0 29.3 ILl 0.0 33.0 LI 32.5 48.5 484 SEt 31.9 45 39.9 40.1 39.5 

88111116$ 22.? 16.3 16.2 22.5 13.6 15.3 15.3 15.3 15.3 I53 (5.3 15.3 15.3 15.3 15.5 13.3 

OFFICE EQUIP 17.5 12.7 *1.1 10.0 8.3 8.4 8.3- 8.3 8.3 8.4 0.4 94 LI 83 0.4 0.3 

1.6*0 0.0 Ô.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 

cAPItAL. COSTS 

BUS ACQUIIREftIBIISWAY COMSIR I (MIt 3.0 37.6 35.7 50.6 0.0 48.6 15o0 55.4 -88.9 95.2 112.3 12.7 110.7 (04.? 113;5 120.1 

1911101611 ($1411. 104.2 534.7 358.3 28!;8 34?;6 253d 161.1 (80.3 245.8 243.3 185.1 97.9 182.2 352.8 349.2 265.7 

LIEN! RAIL TRANSIT ((NIL 0.0- 77.3 (40.9 (44.7 L53,I 129;8 SB.! 79.9 0.0 0.0 0.0 0.0 0.0 0.0 308.5 415.2 

9U11J1*SS/E0IJIP/LA*0 I $1111 42.8 37.6 32.8 41.9 30.3 349 37.5 40.3 43.3 46.7 50.1 53.9 58.0 62.3 67.8 72;0 



-, IfflDtl. OV MANAGER 

FISCAL YEAR 1914 1985 (906 (tGi flOt scar ttfG Lift ftc? Lift :994 ff95 mb 1??? 1991 1" 2000 

ITO OP4ATIN8 SUOSIOIES 
---) 5 PROM 401 DISC 41111,1 .173.3 95.1 106.2 115.2 123.8 133.0 *45:3 *55.8 1673 *79.0. 191.5 204.9 no.3 231.0 254.9 214.1 
---} S IDA 95! RESM. FORMULA 48533 sKI1l 96.5 10416 116.0 .126.6 136.1 146.2 *59.7 ma tOI.I 196.7 210.4 225:2 242.2 260.4 200.1 301.2 
---) 5 SIA REIIAIIIIIIS ALLOCATION 011,1. 11.0 10.3 5.8 3.4 2.0 0.8 0.0 0.0 0.0 0.0 0.0 0:0 0.0 0:0 0.0 0.0 --) S SECTION 9,OPIRATINS SHILl! 47.4 41.3 47.3 41.3 47.3 47.3 47.3 47.3. 47.3 47.3 47.3 47.3 47.3 47.3 47.3 47.3 
---) 5 FAREBOl REVENUES OIL,! 112.4 195.9 249.5 301.4 326.9 35*16 4354 455.0 490.6 530.3 575.0 623.1 674:6 730.0 ea.; 892.6 

) 5 AU! REVILOCAI. 0PRCITRIBUII0IS IMIL,I 1.6 2.0 2.9 3.1 4.0 Ia2 .4.4 4.6 4.8 5.0 5:2 5.4 5.6 5.0 6.0 6.2 -05 NON TRANSIT REVENUES 11(11,1 16.0 16.0 11.0 17.0 *8.0 18.0 18.0 *9.0 19.0 *9.0 20.0 2040 2040 2110 21.0 21.0 
CAPITAL FUNOtAS (COW.FUXOSJ -) WA 952 REGIONAL FORIILtA 41511 SMILII 17.0 *0.5 20.6 22:3 24:0 25.8 28.2 30.2 32.4 34.7 37.1 39.7 42.7 46.0 49.4 53.2 -) 5 HA IIETRORAIL SET ASIDE 11111,1 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 

---0 5, SECT 9IIETRORAIL SET ASIDE 011,1 20:0 20.0 20.0 20.0 010 0.0 0:0 0.0 0.0, 0:0 0:0 0.0 0.0 0.0 0.0 
.0.0. 
0.0 

---0 5, SECT IIREUINIKStFOR CAPITAL IMILI 38.0 22.7 22.7 22.7 39.9 39.9 $919 39:9 39.9 39:9 39:9 39.9 39.9 39.9 39.9 39:9 
---):5 IENEF!T #SSESSIIE$1. DISTRICT $NIL,I 60.0 25.0 2510 20.3 20.0 20.0: 0:0 *0:0 0.0 10:0 0.0 0.0 0:0 0.0 10.0 0:0 
---0 5 PROPA 351 IDEVERTIO FOR SOlIDS) 011,1 0.0 0.0 0.0 0.0 0.0 0.0 010 0.0 0:0' 0:0 tO 0.0 0.0 0.0 0.0 010 

PROM 251 LOCAl. RETURN T0L.A. $MIL,9 27.6 29.9 33.4 36.2 38.9 41.8 45.6 48.9 52.5 58.,? 60.1 64.4 69.2 74.4 80:0 86.1 
---0 5 SONY 501 POP FORIU.A (ETC DISCR$MIL,l 214 21.4 21.2 22.0 20.8, 20.7 20.5 20:4 20:3 20.2 20.2 20.1 20.0 *9:9. *9.8 

Th5 GCIY:501 Cit 015CR 11411,1 50.3 50.0 49.8. 49.6 49.5. 49.4 49:3 49:4 49.3 49:3 49.3 49.4 
.20.1 
.49.5 49.5 493 493 ')5 SECT 310 LA lUll U/PtflIlI tY)ll1i1,I 132.8 *32.8 *35.3 *34.4 *34.3 133.8 lISA *33.3 133:0 132:8 13217 *32.9 133.0 *33.0 332:8 132.6 -05 SECT 3*0 LA 45CC 96*8 FORIuRI SNIL1I 46.9 46.9 47.0 41.5 47.4 41.7 47.1 47.0 46.9 46.9 46.9 46.9 41.0 .46.? 44.9 46.0 

CAPITAL FUNDING IIMOV:FINPEEI 
---0 6 PROPARARL PROGRAM .lMil,l 0:0 331.3 39041 390.9 93:8 82:1 *08.5 94.3 *02:5 *04.0 111.3 *20.0 *38.7 *48.0 159.1 170.9 

OPERATINS COSTS . -0 7 OPERATING COSTS (OUSI I OIL 455:5, 492.2 533:3 578:7 426.6 672.7 62419 630.8 651.5 701.5 355.0 8*2.7 034.0 899.6 966:8 3038.6 
--0 7 OPERATING COSTS IKUVY PAIL) I SaIL 0:0 0.0 0.0' 0:0 0.0, 0.0 '23:6 38.0 51.! 37.0 80.2 43.3 94.5 89.3 940 99.2 -) 1 OPERATING COSTS (LIGHT P4111 I 11111 . 0.0 0.0 0.0 0.0 0.0 0.0 29:4 20.5 34.0 35.9 37.9 40.0 42.2 4415 46:9 49.5 

CAPITAL COSTS 
---0 9 805 ACDUIIRffU80SNAT CONSTR I SMIL 3.0 32.6 35.2 50:6 0:0 48,6 *5:0 55.4 88.9 95.2 0*2.5 72.7 110.7 *04.9 113.5 120.1 
---09 IIETRORAIL I SAIL 101:2 534.7 358.3 2513 347.6 253.1 161.2 *80.3 245.5 243.3 *85:1 97.9 182.2 352.8 349.2 '265.7 
---0.9 LIGHT RAIL TRIJISIT I $1111 0:0 77.3 148.9 146.1 053.! 029.8 58.0 29.? 0.0 0.0 0.0 0.0, 0.0 0.0 309.8 4*5.2 -0 9 SUILOINSSIE011IP/LAI0 I $1111 42:0 3216 32:8 41.9 30.3 34.9 31.5 40.3 43.3 46.7 50.1 53.1 5810 62.3 67.8 72.0 

ASSIJIPTIONS: rs A:RAIL nii 35!tPAIL SU ASIDE UTILIZED TO PROVIDE 103105 FOR FUNDING 
FEOLGENERAL FUND IS! REDUCTION FIRST TEAR TI1EIIISTEADI 
I CUT FED FUEL TA! TO'SECT 3;REQUIRED ANOUIIT ttaIrIFtED TO F1IWII501 OF IIETTORAIL 

4g:gggpr4.ffi.jQ ftAN 
(003 115CR GUIDEIAY FUND INGU FY89 

A. OPERATING COSTS ANOREVEIWES 

I. OPERATING COSTS 
METRO QRERATIRSC0SiS 0.0 0,0 0.0 0.0 0.0 0.0 21.6 38.2 34.2 57.1 60.2, 63:5 84.5 $9.1 94.0 99.7 
LIGHT RAIL OPERATINS COSTS 0.0 0.0 0.0 0.0 0.0 0.0 19.4 20.5 34.0 35.9 17.9 40.0 42.2 44.5 46.9 49.5 
Iris OPERATING COSTS 4554 411.1 533.3 578.7 626.6 672.7 624.9 638.8. 65J3 101.5 755.0 812.2 036.8 .899.6 966.8 *030.6 
TOTAL OPERATING COSTS 455.5 491.1 533.3 '578.1 :626.6 672.7 687.9 697.4 739.7 794.5 853.1 9*5:8 963.5 *033:2 1107.8 1187:3 

II. OPERATINSREVENUS 
FARE 0OI:REVEIHJES 112.1 195.9 219.5 301.4 326.9 350.6 4*5.5 455.0' 490.6 530.3 575.0 623.1 674.4 730.0 825,4 892.6 
AU! REV/LOCAL OPR CONIIBUIIOfl 2.6 2.8 2.9 3.1 4.0 4.2 4.4 .4.6. 4.8 5.0 5.2. 5.4 5:6 1.8 6.0 6.2 
NON TRANSIT REVENUES .16.0 16.0 17.0 1710 18.0 18.0 18.0 19.0 *9.0 *9.0 20.0 20.0 2040 21.0 21.0 21.0 
TOTAL REVENUES *31.0 2*4.7 269.4 321.5 348.9 373.8 437.9 478.6 5*4.4' 554.3 600:2 648.5 700:2 758.8 852.4 9*9.8 

OPERATINS 8ALNICE -324:4 -276.5 -263.9 -251.2 -277.7 -298.9 -230.0 -218:8 -725.3 -240.2, -252:9 -267.3 -263.3 -276.5 -255.4 -267.5 
FARE 101 RATIO 0.29 0.44 0.5* ' 0.56 0.56 0.56 0.66 0.69 0.70 0.70 -.0.70 0.7* 0:73 0:73 0.77 0.77 

III: OPERATING 60Mb 
LOCAL OPERATOROJNTRIIUTION 
SIA,RIMAIIAIMS.ALLOC 11.0 10.3 5.8 3.4 2:0 0.8 0.0, 0.0 0.0 0.0 0.0 0.0 0:0 0:0 0.0 040 
TIA 851 96.5 *0416 116.8 *26.6 116.1 146.2 159.7 111:2 183.9 196.7 21014 220.2 242:2 260.4 700.1 301.2, 

)RtD SECTION lOPER 41.4 47:3 47.3 47.3 41.3 47.3 41.3 47.3 47.3 41.3 47:3 .47.3 47:3 47.3 47.3. 47.3 
PROP A 40! oiSck *13.3 95.1 *06.2 113.2 023.8 113.0 045.3 055.9 061.3 179.0 191.5 204.9 220.3 237.0 754.9 274.1 
TOTAL OPERATING GRANTS 320.2 251.3 276.1 292.5 309.2 327.3 352.3 374.3 398.5 422.9 449:2 471.5 509.8 544.7 582.3 6fl!6 

OPER S REMAINING FOR CAP MAlTS 3.1 -19.2. $2.2 35.3 31.5 28.3 127.3 *55:5 17312 182.8 *96.3 .2*0.2 246.6 260.3 326:9 355:1 
0. CAPITAL COSTS AND FlOODING 

IV. CAPITAL COSTS 
NERIQ RAILtP *04.2 534,7 358.3 289.8 347.6 251.I 161:1 180:3 245:5 243.3 185.1 97.9 112.2 352.8 349.2 261:7 
LIGHT RAIL CP 0:0- 77.3 *48.1 *46:7 *53.1 129:0 58:! 29:9 0:0 0:0 0.0 0.0 040 0.0 30018 415:2 
803 ACOUISITIONIREPLACERENT 3,0 32.6 35:2 50.6 0.0. 404 15.0 55.4 88.9 95.2 112.5 72.7 110.7 104.9 113:5 12011 
IUILOIK6SOFFICE EQUIPIIENT!LNID 41:8 32.6 32.0 .41:9 30.3 34:9 37:5 40.3 43.3 46.7 50.1 53.9 58.0 62.3 67.8, .12:0 
TOTAL CAPITAL COsTS 150.1 117.1 513,3 329:0 530:9 466:4 271.7 306.0 378.0 385.2 347,7 224.5 350.1 -520.1 839.3 873:0 

V. CAPITAL GRANTS 

OPER S REMAININSFOR CAP GRIllS 3.7 0.0 12:2 35.3 33.5 25.3 122:3 155.5 173:2 *82.0 196.3 2*0.2 246.6 260.3 326.9, 355.1 
PROP A PIlL PROSRAR 0.0 337.3 390.1 39019 933 82.7 *00.5 94.3 102.5 104.0 111.3 *20.0 *36.7 148.0 159.1 170.9 
STA IIETRIRAIL SET ASIDE .6:0 0:0 0:0 0:0 00 0.0 0.0 0.0 010 0.0 0.0 0.0 0.0 0:0 0.0 '0.0 

IS! 3110 08.3 20.6 22.3 24:0 25.0 28.2 30.2 32.4 34.7 31.1 39.7 42.7 46.0 49:4 53.2 
IENEFITASSESSIIENT 60.0 2510 25.0 20.3 40.0 20:0 0:0 10.0 0,0 10.0 0.0 0.0 0.0 0,0 10.0 0.0 
30! CITTOF L.A. PROM 8.3 9:0 *0:0 10.9 ILl 1215 $37 14.7 *3:8 16.9 *8.0 39.3 20.0 22.3 .24.0 21.0 
GOlDENlY FIND 63.2 72:0 56.3 57.5 :57:0 20.7 20.5 20.4 20.3 20.2 20.2 20.1 10.1 20.0 *9.9 *9.8 

---3010 SECTION 9 CAPITAL 58.0 42.7 42.7 42.7 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 31.9 39.1 
---IRIS SECTION 3 015CR, LRE010IREO2 32.1 261:4 *79.2 144.9 373:8 326.5 :80.5 90.2 122.9 121.6 92.6 49.0 91:1 118.4 174.6 *32.9 

TOTAL CAPITAL MINTS 0.0 268.3 171.7 736.0 724.7 471.6 356.4 413.6 455.2 507.0 530.0 51313 498.2 517.6 720.9 801.9 791.6 

SAIANCE 00 1182 144 16071957 593 1100 1419 1492 1289 1449 1676 2737 2468 2008 354 754 
CUISLLAIIVE BALANCE 0.0 118.2 212.0 313.5 569.2 509.9 400.0 541.9 691.1 820.0 964.9 lI34 1406.2 3653,0 1053.0 1011.4 1142.9 
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1._: INTRODUCTION 

1.1 BACKGROUND 

Technical Memorandum 5.1.2 (June 1984) described the original 
specification of an SCRTD bus operating cost model. The purpose of this 
additional report is to document an update of the June, 1984 calibration 
of the model to FY 1986. This Technical Memorandum provides the detailed 
allocation of costs by category, as discussed below, and also describes 
those items that represent significant departures from the original FY 
1984 calibration. 

This bus operating cost model is designed to allow the District to 
compute the operating expenses for bus operation associated with either 
increases or decreases in service. The model generates these estimates 
from p.rojections of annual bus operating statistics based upon the 
cuantity of servicle for the whole SCRTD system (i.e. a sunination of the 
data for each specific route). 

1.2 OVERVIEW OF THE MODEL STRUCTURE 

Historically, most this operating cost models have used level-of-service 
variables as the basis of the model and have selected those variables 
primarily from vehicle hours, vehicle miles., passenger boardings, number 
of pullouts, peak vehicle reijuirements, and revenue. Statistical 
analy .es of bus operating costs have generally shown high correlations of 
cost with most of these variables, and conceptual argu,ments can be made 
for why various elements of the operating costs should be expected to 
relate to one or more of these variables. This cost model is based on 
selecting a set of level-of-service variables that. meet several criteria: 

1) the variables can be output from or derived from standard urban 
transportation simulation procedures for long-range forecasting 

2) the variables are sufficient to forecast. costs on all line 
items of the budget 

3) the variables provide responsiveness to different types of 
service that ma9 be offered, and to changes in service profile 

Criterion 1 leads to a rejection of a variable such as pullouts, which is 
not readily derived from long-range forecasting techniques. Criterion 2 

involves some application of judgment. ft seems clear that vehicle hours 
and vehicle miles alone are unlikely to be adequate; for example, costs 
such as for bus cleaning are explained better by a fleet size measure 
tha by miles and hours; while fare clerks, timetables, an.d transit 
police are explained best by numbers of passengers. Criterion 3 also 
.sugests Use of additional variables that would provide some 
differentiation between services offered throughout the day and peak- 
period-only services. 

Cost-allocation models of operating costs have invariably taken the 
relat,ivel sirnple approach to modeling by assuming that any budget item 



or expenditure line item can be set to vary with one level-of-service 
variable. While it could be argued that a number of line items are 

probably a function of more than one variable, decisions on how to split 

the effects on two or more variables and establishing a model ing 
mechanism that would ensure consistency in the use of such split 

allocations would lead to a very complex model. To date, it has not been 

established that an increase in model accuracy and realism would be 

achieved that would justify the added complexity. 

Based on these criteria, it was the judgment of the. developers of thi.s 

model that the following four level-of-service measures be used for the 

model: 

1) annual, vehicle miles 
2) annual service hours 

3) average weekday p.m. peak vehicles 

4) annual passenger boardings 

The model is a fixed/variable cost allocation model, as described in 

Technical Memorandum 5.1.2, dated June 1984. The basic concept of this 

approach is to allocate the, cost of each element of servjce to one of the 

level-of-service measures. The different elements of ser:vice are defined 

as the individual reported line items of expenditure, or groupings of 

these. It is p,ossible to allocate costs only to the finest level of 

detail in expenditure or budget reports for District operations. 

To calibrate the model, it is necessary first to review the allocations 

and determine if any service costs should be allocated differently from 

the original model. Allocation of each cost to one service measure 

requires judgment. There is always the potential need to reconsider the 

allocation of certain cost items, and there is the possibility that new 
line items may ble introduced in a subsequent yearts budget. Thus, it is 

advisable to reevaluate the individual line-item cost allocation. 

Second, the budget lines and the amounts of ser'vice for the calibration 
year need to be determined. From these, the coefficients are 
recalculated artd the step sizes for stepwise variables are also 
recalculated. The coefficients are determined by computing, for each 

line iteth in the. budget Or expenditure report1 a unit cost equal to the 

amount of the budget or expenditure line divided by the value of the 
variable to which the line item is allocated. These individual unit 

costs are sumed for each of the level- of-service variables and define 
the coefficients. Thus, if Body Shop Wages in Central Maintenance equal 
$1,053,00Q and these are allocated to Vehicle Miles, with a base value of 
107,465,000, the. unit ctst of Body Shop Wages would be $O.00980. The 

unit costs of all other line iteMs allocated to Vehicle Miles would then 

be sunmed to produce the coefficient of Vehitle Miles. 

These two activities comprise the calibration of the model. Once the 

costs are determined and allocated, the coefficients (unit costs) are 
computed to produce a model of the form: 

$COST = al VMT + a2 VHT + a3 PKS + a4 PASS 



where: 

VMT = Annual Vehicle Miles of Travel 
VHT = Annual Vehicle Hours of Travel. 

P1(85 Average p.m. weekday Peak BUs Requirement 

PASS = Annual Passenger Boardings 

. 

. 

For FY 1984, the cost allocation model was: 

$COST L063*VMT + 24.390*VHT + 55969*PKBS + O.0744*PASS 

All unit costs are. in dollars ip this equation, and are based on FY 1984 
dollars (i.e. dollars at about December 1984). 

For Ft 1985, the recalibrated model is: 

$COST = O.97*VMT + 25.82*VHT + 68088*PKBS + O.1162*PASS 

In this case, unit costs are in calendar 1985 dollars. 

3 



2. INPUT DATA BASE 

2.1 OPERATING COSTS 

The blus operfttinlg costs in the recalibrated model are based on the 
current SCRTD organization, the :SCRTD departments, and the projected 
account. expenditures for Fiscal Year 1986. The Annual Budget for FY 198 
was used as the basic resource document. In addition, the June 1985 
Revenue and Expense Statement and input from the appropriate departments 
were used to subdivide some items of labor into more detailed components, 
and to provide estimates of the labor resources and costs fOr these. 

2.2 OPERATING STATISTICS 

The projected oplerating statistics were supplied by SCRTD for the FY 1986 
operations. These statistics were used to calibrate the model for the FY 

1986 base year. The specific statistics are: 

Annual Vehicle Miles: 107,465,000 
Annual Vehicle Hours: 7,585,000 
Annual Unlinked Passenger Trips,: 424,400,000 
Average Weekday P.M. Peak Vehicles :. 1,987 

The Vehicle miles and vehicle hours are total miles and hours in this 
calibration, as compared to revenue miles and revenue hpurs used in the 
original FY '1984 calibration and reported i"n Technical Memorandui 5.2.1w 
Conversion can be made between the two by using the ratio for FY 1984 of 
each of revenue miles and hours to total miles and hours, respectively. 
Based on Section 15 Reports for FY 1984, these ratios are: 

Vehicle Miles (Revenue:Total) = 0.8763 
Vehicle Hours (Revenue:Total) = 0.9253 

2.3 STEP SIZES 

Step sizes are defined for those expenditure categories where costs vary 
with the level-of-service variable by increments, rather than 
continuously. For example., wages and fringes for operators (drivers) are 
allocated to vehicle hours. However, each saving of a vehicle hour does 
not generate a saving of operator cots, given procedures of assigning 
operators to service and union and contradt rules. In the model,, it is 
assumed that a cost saving or an additional cost outlay is inolVed each 
time the change amounts to the equivalent of one half-time operator for 
the year. This change, in FY 1986, is estimated to occur when there is a 

saving of 853 vehicle houps. If a change in vehicle hours smaller than 
this amount takes place, no change in operator cost will be obtained. If 
a change larger than 853 hours annually is projected, a change in cost is 
assumed to oCcur.. The change 'is determined by dividing the total 
projected change in vehicle hOurs by 853, and truncatin'g the result to an 
integer value1 This integer value 'epresents the n'umbei' of half-time 
operators saved by the change in vehicle hours! The cost savings are 
estimated by multiplyinlg this number by 853 and then multiplying the 

4 



product by the unit cost of operator wages and fringes. Two numerical 
examples should serve to illustrate the process. 

With Operator Wages determined to have a FY 1986 unit cost of $18.40 per 
vehicle hour, and Operator Fringes of $4.33: 

1. Cost savings from a reduction of 500 vehicle hours annually: 

This value falls below the step size of 853 hours and therefore 
is assumed to provide no savings in operator wages and fringes. 

2. Cost savings from a reduction of 10,000 vehicle hours annually: 

The value of 10,000 is divided by 853, yielding the result of 
11.72. This is truncated to an integer value of 11, indicating 
that 11 half-time equivalent operators can be saved by this 
reduction. Further, ii. half-time operators work 9,383 vehicle 
hours annually, and this is the number of vehicle h.olurs for which 
there will be a cost saving. Total cost savings from operator 
wages and fringes are obtained by multiplying $18,40 and $4.33 by 
9,383, for a saving.s estimate of $1,726,472 in wages and 
$40,628.39 in fringes. Note that the further reduction of 617 
(10,000 - 9,383) hours produces no additional cost savings on 
operators. 

Step sizes are based on the primary categories pf 1) a employee, 2) an 
operating division, and 3) a bus facilit9. Table 1surmnarizes the step- 
size differences between FY 1984 and FY 1986 for these primary 
categories. 

Because the number of employees, at the District varies from Department tc 
Departntent. and from category to category, the step size (in miles, hours, 
buses, or passengers) also varies from Department to Department and from 
category to category. It can be seen that the size of an oplelrating 
division decreased from FY 1984 to FY 1986, with the average number Of 
peak buses per operating division decreasing from 159 to 153. Similarly, 
the average size of a maintenance operating division decreased from 172 
peak buses in F? 184 to 153 In FY .1986. 

Apart from these rather clear, recurrent step sizes, most of the 
remainder relate to employees in the Department or category, and show 
fluctuations between F? 1984 and FY 1986, in response to changes in the 
numbers of employees between FY 1984 actual employment and F? 1986 
projected emplOyment. In addition, there. are changes i,n budgeting and 
organization that show up most strongly in Central Maintenance, where six 
line items from F? 1984 do not appear in the F? 1986 budget, while ten 
new line items appear in F? 1986. There is also a consistent change 
throughout the F? 1986 budgeting that Utilities are no longer separated 
from Miscellaneous Expenses, as they were in FY 1984. 

. 



TABLE I 

COMPARISON OF STEP SIZES BETWEEN FY84 AND FY86 

VARIABLE STEP BASIS FY84 FY86 

Miles Maintenance Oper. Div. - Inspectors 1,251,605 2,149,300 

Maintenance Oper. Div. - Road Failure N/I 17,910,833 
Maintenance Oper. Oiv. - Running Rep. 154,169 178,810 

Central Maintenance - Body Shop N/I 3,358,281 
Central Maintenance - Body & Frame 1,463,415 N/I 

Central Maintenance Cylinder Head N/I 5,656,053 

Central Maintenance - Engine Line N/I 3,980,185 
Central Maintenance - Engine Parts N/I 13,433,125 

Central Maintenance - Engihe RebUtld 2,439,026 NIl 

central Maintenance - Engine Teardown 9,512,200 13,433,125 

Central Maintenance - Electrical Vits N/I 3,160,735 

Central Maintenance - Electrical Shop 2972,563 N/I 

Central Maintenance - Frame Shop N/I 8,266,538 

Central Maintenance - Machine Shop 7,317,077 7,676,071 

Central Maintenance - Mechanical Units N/I 2,904,459 

Central Maintenance - Misc! Repair 31,707,333 N/I 

Central Maintenance - Paint Shop 2,320,049 5,656,053 

Central Maintenance - Radiator Shop 11,890,250 N/I 

Central Mainteflance - Running Repairs 3,280,069 2,755,513 

Central Maintenance - Sheet Metal Shop7,926,833 7,676,07.1 

Central Maintenance - Sign Shop N/I 21,493,000 

Centtal Maintenance - Small Unit Shop 3,523,037 N/I 

Central Maintenance - Systems Shop N/I 9,769,545 
Central Maintenance - Tool & Unit Room N/I. 26,866,250 
Central Maintenance - Transmission 3,280,069 .3,582,167 

Central Maintenance - Welding Shop 6,794,429 4,477,708 
Central Maintenance - Upholstery Shop 6,341,467 8,266,538 

Non-Departmental - Workman's Comp. 59,451 69,332 

Non-Departmental - Provisions for ) 
39,634 @ 107,465 0 

Uninsured PD ) 
$634 $2,531 

Non-Departmental - Expenses for PD 39,634 0 107,465 @ 
$456 $524 

Hours Transportation OpEr. Div. - Operators 777 853 

Transportation Services - .Street SuperY. 476,800 421,400 

TransportatiQn Instruction - Instructors 447,000 474,000 

Maintenance Oper. Div..- Non-revenue Wages 264,889 216,714 

. 



. TABLE 1 (continued) 

COMPARISON OF STEP SIZES BETWEEN FY84 AND FY86 

VARIABLE STEP BASIS 

HoUrs (continued) 

FY84 FY86 

Transit Police - Transportation Service 420,706 446,176 

Scheduling Dept. Schedule Maker Wages 59.6,000 329,783 

Accounting & Fiscal - Payroll Clerk 447,000 632,083 

Non-Departmental - Workmans Comp. 777 853 

Peak Buses Transportation Oper. Div. - Divisional Wages 159 153 
Transportation Oper. Div. - Services 159 153 

Transportation Oper. Div. Materials & Supp. 159 153 

Transportation Oper. Div. - Utilities 159 NIl 

Transportation Oper. Div. - Misc. Expenses 159 153 

Transportation Services - Radio Dispatchers 159 153 

Transportation Service - Utilities 159 N/I 

Transportation rnstruction- Divisional Wages 172 N/I 

Maintenance Oper. Div. - Service Deep Clean 32 33 
Maintenance Oper. Div. - Servicing 5.6 5.8 

Maintenance Oper. Div. - Servicing Supervisor 188 153 

Maintenance Oper. Div. - Wheelchair Maint. 34.4 33j 
Maintenance. Oper. Div. - Farebox Maintenance 206 6P.2 
Maintenance Oper. Div. - Campaigns & Reserve 60.7 NIl 

Maintenance Oper. Div. - Supervision & Admin. 172 153 

Maintenance Oper. Div. - Special Projects N/I 110 

Maintenance Oper. Div. - Training & Oth.Fringe172 153 

Maintenance Oper. Div. - Services for Div. 172 153 

Maintenance Oper. Div. - Tools & Exp. Equip. 172 Direct by Miles 
Maintenance Oper. Div. - Other Mat. & Supp. 172 N/I 

Maintenance Qper. Div. - Utilities 172 N/I 

Maintenance Oper. Div. - Miscellaneous Exp. 172 153 

Central Maintenance -. Service Wages 121 117 

Central Maintenance - Central Shop Superv. 138 166 

Facilities Maintenance - Electrical Maint. 147 142 

Facilities Maintenance - Property Maint. 147 142 

Facilities Maintenance - Electronic Maint. N/I 47 

Facilities Maintenance - Materials & Supplies 147 142 
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TABLE 1 (colntinued) 

COMPARISON OF STEP SIZES BETWEEN FY84 AND FY86 

VARIABLE STEP BASIS FY84 FY86 

Peak Buses (continued) 
Maintenance General -. Instruction 188 142 

Telecommunications - Electronic Maintenance 56 NIl 

Scheduling - Checkers 4O!5 31.5 

Contract Procurement - Stores 159 153 

Passengers Transit Police - Passenger Security 13,688,235 1,2,482,353 

Marketing & Convn. - ticket Clerks 21,154,545 19,290,909 

Customer Relations. - Telephone Clerks 4,951,064 4,715,555 

Accounting & Fiscal - Cash Clerks 16,621,429 12,860,606 

Nondepartmental - Provisions for 1.01,174 163,231 

Uninsured Pt. @ $4,916 @ $14,481 

N.opdepa.rtmetal -. Expenses for PL 101,174 163,231 
@ $455 @ $524 



2.4 DIRECTLY-VARIABLE ITEMS 

Directly-variable items are much simpler than stepwise variable items. 
These are expenditures that can be assumed to vary with every increment 
or decrement of the level-of-service variable to which they are 
allocated. For example, fuel is allocated to vehicle miles as a 

directly-variable item, with a unit cost of $O.2521 in FY 1986. By 

allocating fuel as a directly-variable item, It is assumed that each 

change of a vehicle mile will produce a cost change of $0.2521. Thus, 

decrease of 1,000 vehicle miles will save $252.10, and an increase of 

101000 vehicle miles will increase costs by $2,521. 

The model contains very few line items that are assurneØ to vary directly 

with one of the variables used in the model. Table 2 shows the line 

items that are assumed to vary directly for each of FY 1984 and FT 1986. 
The differences between FY 1984 and F? 1986 are minor: under Maintenance 
Operating Divisions, the Expendable Equipment for Revenue Vehicles is not 
split into component entries in FY 1986, but is in FY 1984; and 

Telecommunications equipment on revenue vehicles has mOved from the 
Telecommunications Department to Facilities Maintenance between F? 1984 
ad FT 1986. Essentially, these changes have no net effect on the 
allocation of costs to direct variables. 

ititI1it 

COMPARISON OF DIRECTLY VARIABLE ITEMS BETWEEN FY84 AND FY86 

. 

VARIABLE LINE ITEM 

Miles Maintenance Operating Div. 

Maintenance Operating Div. 
Maintenance .Operatin Div. 
Maintenance Operating Div. 

FY84 FY86 

- Expendable Equipment 
for Revenue Vehicles No Yes 

- Lubricants (Rev. Veh.) Yes No 

- Tires & Tubes (Rev Veh) Yes No 

- Bus Parts (Rev. Veh.) Yes No 

Nondepartmental Expenses - Fuel Yes 

Nondepartmental Expenses - Fuel & Lube Taxes (Rev.) Yes 

Hours None 

Peak Buses Telecommunications - Mat.& Supp.(Reveniie. Equip.) Yes 

Facilities Maint. - Mat. & Supplies (Radio) No 

Passengers Print Shop - Timetables Yes 

Yes 
Yes 

None 

No 

Yes 

Yes 



2.5 FIXED ITEMS 

All remaining budget line items are considered to be fixed costs, and 
these are allocated, for fully-allocated costing at the line level, to 
one of the four variables used by the model. Unit costs are computed, as 

for the other expenditure Items, for each lin:e item that is deftned as a 
ftxeci cost. If a change in service is examined, by definitio, there will 

be. no changes to total fixed costs. Therefore, the unit cost of each 

fixed-cost item is recomputed, to yield the same total fixed cost for 

before the change in service. 

Thus, for example, Wages for the General Manager's officle are assigned as 
a fixed cost to peak buses, with a Fl 1986 Unit cost of $179.668. If a 

service change is examined that will reduce peak buses from the Fl 1986 
value of 1987 (buses for the average p.m. weekday peak) to 1968, the unit 
cost for Wages for the General Manager's office will increase to 
$ 181. 402. 

Rather thn provide a detailed listing of all fixed-cost items for each 
year, Tale 3 documents the differences between Fl 1984 apd F? 1986 in 

the make-up of line items and their allocation for the purposes of line 
costing. The general change, mentioned in Section 2.3 above, of 
combining Utilities into Miscellaneous Expenses or charging them under 
Nondepartmental Expenses in Fl 1986 instead of keeping as a separate line 

item by department as in F? 1984 is not included in this table, because 
it happens consistently in all departments and generally represents no 
net change in the amounts allocated. 

evera1 of the entriels in Table 3 represent minor budget changes between 
F? 1984 and Fl 1986. For example, inclusion of a "Services" or a 

"Miscellaneous Expenses" line item in several departments in one year and 
not the other indicates merely a zero budget line on that item for the 
year where it is omitted. 

Table 3 also shows ?vience of some reorganization within the SCRTD, but 
without any change in the allocatipn variable, for the fixed costs. For 

example, the Human Relations Department has changed to an Equal 
Emplb9ment 0pportunit' Departmgnt and a DBE!WBE Department. 
Telecommunications has been absorbed into Facilities Engineering, and new 
departments for Transit Systems Development, Risk Management, and 
Contract Compliance have been added. 

There are also a few additional changes in detail in the allocations used 
that do nOt affect the underlying process. Several. d,ep,arttepts allocated 
to fixed costs have detailed itemized costs in the F? 1984 expenditures 
reports, using categories of Services, Materials and Supplies, and 
Miscellaneous Expenses. In the FY 1986 budget materials, treatment of 
these has been simplified to a category of "Non-Labor Expenses." 

10 



TABLE 3 

DIFFERENCES IN ALLOCATION OF FIXED-COST ITEMS BETWEEN FY84 AND FY86 

LINE ITEM ALLOCATION VARIABLE 
Ft84 FY86 

Stops & Zones - Miscellaneous Expenses - Peak Buses 

Transportation Instruction - Services Peak 8uses - 

Maintenance Qperating - Servicing Fringes Fixed Peak Buses * 

Central Maintenancle - Training and Other Fringes Peak Buses * 

Central Maintenance - Services Peak Buses * 

Central Maintenance - Miscellaneous Expenses Peak Buses * 

Telecommunications - Administration Wages Peak Buses 

Teleconununications - Fringes eak Buses 

Telecommunications - Services Peak Buses 
Telecomunicatjons - Materials & Supplies Peak Buses 

Telecommunications - Utilities & Misc. Exp. Peak BusS 

A.G.M. for Planning & Comm. - Services Peak Buses - 

RuTan Relations - Wages Peak Buses - 

Human Relations - Fringes Peak Buses - 

Human 
Relations - Services Peak Buses - 

Human Relations - Materials & Supplies Peak Buses - 

Human Relations - Utilities & Misc. Exp. Peak Buses - 

Equal Employment Opp. - Wages - Peak Buses 
Equal Employment Opp. - Fringes - Peak Buses 
Equal Emplothent Opp. - Matth-ials and Supplies - eak auses 
Equal Employment Opp. - Utilities & Misc. Exp. - Peak Buses 

Contract Compliance - Wages - Peak Buses 
Contract. Cothpliance. - Fringes - Peak auses 
Contract Compliance - Materials and Supplies - peak Buses 
Contract Compliance - Utilities & Misc. Ekp. - Peak Buses 

DBE/WBE - Wages - Peak Buses 
DBE/WBE - Fringes - Peak Buses 
DBg/WBE - Materials and Supplies - Peak Buses 
DBE/WBE - Utilities & Misc. Exp. - Peak Buses 

* Not Separated from nondepartmental expenses in FY 1986. 

Department reassigned under Facilitie.s Maintenance in FY 1986. 
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TABLE 3 (continued.) 

DIFFERENCES IN AaOcATIbN Or FI*Eb-COT ITEMS BETWEEN FY84 AND FY86 

LINE ITEM ALLOCATION VARIABLE 
FY84 FY86 

ACM for transit System 0ev. - Materials and Supplies Peak Buses 
ACM for Transit System 0ev. - Utilities & Misc. Exp. Peak Buses 

ACM for Management - Seëvices - Peak Buses 

Employee Activities - Fringes * Peak Buses 

Transit System 0ev. - Wages - Peak Buses 
Transit System 0ev. - fringes - Peak Buses 

Transit System 0ev1 - Materials and Supplies - Peak Buses 
Transit System 0ev. - Utilities & Misc. Exp. - Peak Buses 

Risk Management -. Wages Peak Buses 

Risk Management -, Fringes - Peak Buses 
Risk Management - Materials and Supplies - Peak Buses 

Risk Management - Utilities & Misc:. Exp. - Peak Buses 

. 

* Not Separated from nondepartmental expenses in FY 1986. 

Department reassigned under Facilities Maintenance in F)' 1986. 

12 



3.. FY 1986 CALIBRATION OF COST ALLOCATION 

3.1 ALLOCATION OF COSTS 

Table 4 shows the complete itemization of the Fl 1986 bUdget itss and 
their allocation to the four variables and three types of allocation 
relationship. This table may be compared directly with Table 1 in 

Technical Memorandum 5..1..2 (Jute, 1984) to confir'm the various 
differences pointed out in the foregoing sections. The Table shows the 
allocation of a Projected FY 1986 budget of $484,174,000., compared to the 
earlier allocation of an Estimated Fl 1984 budget of $425,697,000. 

It i.s ithportant to note that the FY 198.6 Cost Allocation is based on a 

projected (not actual) budget and for a slightly reorgaiized structure 
for SCRTO. The FY 1984 cost allocation was based on actual expenditures 
for three of the four quarters in fl 1984, plus estimates of the 
remaining expenditures in Fl 1984. Similarly, the hours, miles, and 
passengers are annoal totals for Fl 1986 that are projected, while for Fl 
1.984 they were actuals for three quarters and estimates for the last 

quarter. Peak buses are based on weekday p.m. peak actuals fOr the first 
9 months of Fl 1984 and are projected for Fl 1986. 

Applying the Fl 1984 coefficients (adjusted from revenUe hours and miles 
to total miles and hours), the projected FY 1986 cost in 1984 dollars 
would be $414,137,000. 

3.2 INFLATION EFFECTS 

. 

The change in CPI for the Los Angeles-Long Beach area between mid Fl 1984 
(December 1983) and the end of F 1986 (which is the time for which the 
budget is assumed to be correct) in June 1986 is 11.285%. Applying this 
change to the annual expenditure for El 1984 would project Fl 1986 costs 
of $460,873,000. This percentage change provides a budget figure that 
requires an additional adjustment of 5.0558% to thatch the projections 
made for El .1986. Applying the total of these two adjustments to the 
unit costs from the El 1984 model produces the estimates shown in Table 
5. As expected, the annual costs would then be projected as 
$484,152,000., which is (within rounding error) the result that should be 
achieved. 

Of much more interest is to observe that the inflation adjustment 

provides coefficients for miles and hours that are marginally higher than 
the calibrated values for Fl 1986, while the other two coefficients are 
underestimated for Fl 1986. No correction has been made in this process 
for changes to the miles, hours., buses, and passengers variables that 
would require spreading fixed costs over a smaller base and would also 
adjust step sizes. The rsults of such adjustments are reported in a 

second Technical Memorandum, number 8.6.5.2 (November, 1985). 

13 



Table4 
asanAuwInaU 

PResource aliocated 

br Fb Bfl 

Sard.of.ñlnctors 

wages 0 
Fringes 0 
services 73 

Materials and Supplies S 
Misce1lSi Expenses 67 

wages 357 
Fringes 0 
Services 211 

Materials and Supplies 1 
MiEcellaneals Expenses 41 

Office. of District 

Wages 274 
Fr 
Services 55 

Materials 'and sàplies 9 
Misallaiis Expenses 49 

wages 392 
Fringel 4 
.Services 330 

Materials and Supplies 5 
Mis el1anzs Expenses 11 

Assistant Ge 
for ratia 

wages 311 
Fringes 2 
Services 0 

Materials and Supplies 7 
Miscellaneous ExpEiès 7 

TL,taa Latini centinq 
Divisim 

wages 7,899 
Fringes 1,731 

.erator wages 139,552 
Operawr Fringes -32,806 

Services 1 
Materials and:Supplies 97 
Miscellajiel Eipexises 14 

S and Zates 

wages 738 
Fringes 3 
Services 6 

Materials and Supplies 103 
Miscellaneous Expenses 1 

aid Servi 

wages 1,864 
wages 2,523 
wages 649 

0 

143 

938 
469 
104 

25 

x 
x x 
x. 
x 
x x 

x 
x x 
x x 

x 
K 

K 
K K 
K x 
K K 
K K 

K K 
K K 
K K 
x K 
K K 

K X 
K K 
x K 
x x 
x K 

K X By 153 PeakVehiclés 
K X By 153 Peak Vehiclel 

K K By 853 Revenue Hours 
K K By 853 Revenue Hours 

K K By 153 Peak Vehicles 
X X By 153 Peak Vehicles 
K K By 1S3 Peak Vehicles 

K 
K K 
K K 
K x 
K K 

K K 
K K 
X K By. 421,400 11rs of 

Servi 
K K By 421,400 Hours of 

Service 
K K 

K K By 153 Peak VehiclS 
K .K By 153 Peak Véhitlel 
K K 



Table 4 
am ,.xzwan (.tinnd) - 

-Esthrated Renuoe Allocated to Deparit F! 84 st Peak rassr 
S,4'ensó Iton ($000) Han Miles mites gei FirM Variable If Variable ? 

cçenUs - 

aid Services (oa,t'.fl 

Services 1 X X 

Materili aid Supplies 2 X X 
Misátlaneais Expenses 3 X I 

Ircd 
Wages 748 * * 
wages BOo X I By474.000Hoàrsof 

Service 
Fringes 128 1 1 y474,000Hoursof 

Service 
Fringes .8 I I 

Materials and Suwlies 34 X X 

Miscellaneous cpenses 6 I X 

TpasaLatiatC1efl1 
Wages 575 X I 
flingS - 11 I I 
Services 11 I I 

Materials aid supplies. 509 X I 
ni,éllhras Expenies 180 I I 

Divisia.s 

Servicing Deep Clean Wages 1,538 X I By 33 Peak Vehicles 
Servicing Deep Clean Fringes 375 X X By 33 teak Vehicles 
SBrvicing WagS 8,789 X - X By 5.8 Peak Vehicles 
Servicing Fringes 2,155 X I By 5.8 Peak Vehicles 
Servicing Supervisor Wages 428 1 I By 153 Peak Vehicles 
Servicing Supervisor Fringes 100 I I By 153 Peak Vehicles 
wheelchair Maintenance Wages 1,97,4 I I By 33.1 Peak Vehicles 
Wheelchair Maintenance Fringes 438 X K By 33.1 Peak Vehicles 

Dn-Reveie Wages 970 I X By 216,714 Hours 
N-ReVel Urthges 234 I I By 216,714 Hairs 
Farebox Maintenance Wages 1,086 K 31 By 60.2 Peak Vehicles 
Farec Maintenance Fringes 240 31 K By 602 Peak Vehicles 
Inspection Wages 1,645 31 I By 2.149.300 Mills 
ISptiaiFriis 364 31 K By 2,149,300 Miles 
Ruining Repair Wages 19,773 X I By 17881O Miles 
Running Repair Fringes ,379 K 31 By 178,810 Mills 
Supervision Adninia- 
tration Wages 6,587 31 K By 153 Peak Vehicles 

Supervision and Aaninis- 
tratiSt Fringes 1,316 31 1 By 153 Peak Vehicles 

Rcd Failure Wages 197 K I By 17,910,833 Miles 
Road Failure Fringes 44 I I By 17,910,833 Miles 
Special Projects Wages 592 31 I By 110 ldak V5hfáles 
specill PiojBcS rriñs 131 X I By 110 Peak Vehicles 
Servicing Wages Fixed 282 K I 
training and oe.S FrThge 
Benlfiti 637 K K By 153 Peak Vehicles 

Services for Divisions 285 K I By 153 Peak Vehicles 
wbicants, tires and Thbes, 
sith Parts, aM tools and - 

Expendable Equipoent for 
Revenue Equipeent 25,421 I I Directly By Miles 

Miscellaneous Fact,enses 123 I I By 153 Vehicles 

Running Repair Wages 1,283 X K By 2,755,513 Miles 
linningliepair Fringes 284 K I By 2,755,513 Miles 

gine Tear'n Wages 263 31 31 By 13,433,125 MilEs 
Engine Tea±dan Fringes 58 31 K By 13.433,125 Miles 
Cylinder Head Wages 625 X K By 5,656,053 Miles 
Cylinder Head Fringes 138 K I By 5,656,053 1i1eè 
Engine-Line Wages 888 I . I By 3,980,185 Miles 
Engine tithe Frihes 197 K X By 3,980,185 Miles 

Engine 

Parts Crib Wages 263 X I By 13,433,125 Miles 
ijine Parts Crib Fringes 58 K X By 13,433,125 Mills 



Table 4 
MZflW (nthiuod3 . Estiátth Rlroe A1loca. th. 

Darth1t and PT 84 t Peak Passai- 
Expense ($000) .!ik !!ses gaze ?IXØ Yag4.e If Variable Mae? 

tetal MMnflr (mit' 
Electrical Units Wages 1,119 X X By 3,160,735 Mites E1etriè1 UniS Pkiñges 248 X X By 3,160,735 Miles 
Mechanical Units Wages 1,217 X X By 2,904,459 MilS 
Mechanical Units Fringes 270 X K By 2,904,459 Miles 
Transuilsion Wages 987 X X By 3,582,167 Miles 
Transs1.ssiai Fringes 219 X I By 3,562,167 Miles 
Welding Shop Wages 790 K I By 4,477,708 Miles 
Welding Shop Fringes 175 K X By 4,477,708 Miles 
Machine Stp Wages 461 I K By 7,676,071 Miles 
Machine Shop Fringes 102 I I By 7,676,071 Miles 
Body Shop Wages 1,053 I I Dy 3,358,281 Miles 
Body Shop Fringes 233 K K By 3,356,281 Miles Fire Shop WagS 426 I X By 8,266,538 Miles 
FrnSlrprringes 95 I I By8,266,538Miles 
Sheet Metal Shop wages 461 K X By 7,676,071 Miles 
Sheet Metal Shop 102 K X By 7,676,071 Miles 
Upholstery ShopWages 428 I I By 8,266,538 Miles 
Upholstery Sl Fringes 95 I I By 8,266,538 MilS 
Systens Shop Wages 362 K X By 9,769,545 Miles 
Systens Shop Fringes 80 I K By 9,769,545 Miles 
Paint Shop Wages 625 I X By 5,656,053 Miles 
Paint Shop Fringes 138 X K By 5,656,053 Miles 
Sign S)op Wages 165 I K By 21,493,000 Miles 
Sign SlcpFringes 36 I I By 21,493,000 Miles 
Tool and Unit Roan Wages 132 X I By 26,866,250 Mi1S 
Tool and Unit Roan Fringes 29 K I By 26,866,250 Miles 
Sèivice Wages 436 I I By 117 Peak Vehicles 
Service Fringes 108 X X By 117 Peak VehiciS 
Central Shop Supervision Wages 471 K I By 166 Peak Vehicles 
Central Shop Süpthision Fringes 103 I I By 166 Peak Vehicles 
Central Shop Adninistration 
Wages 601 I I 

Mainta.ai General Drl& 
InstrUction Wages 580 1 K By 142 Peak Vehicles Instruction Fringes 122 I I By 142 Peak Vehciles 

Wages 1,715 1 I 
Non-Labor Expenses 371 I I 
''r1r"- .qi.w-nr4nn Dat..t 

Wages 618 I I 
Non'Labór Expenses 89 I * 

Facilities P4aintn,anoe Dnrr,t 
Electrical Maintenance Wages 799 I I By 142 Peak Vehicles 
Electrical Maintenance Fringes 174 1 1 By 142 Peak VehiCles 
Property Maintenance Wages 1,546 X X By 142 Peak Vehicles 
Property Maintenance Fringes 342 I I By 142 Peak Vehicles 
Electronic Maintenance Wages 1,312 1 K By 47 Peak Vehicles 
Electronic MaijitSance Fringes 306 1 K By 47 Peak Vehicles 
Aôninistratia, and super- 

vision Wages 3,056 I I 
Training and Fringe BSefits 74 I I 

services so I I 
Materials and Supplies - Radio 150 I I Directly By Peak Vehicles 
Materials isa SàppliS - 
Facilities 1,000 1 I By 142 Peak Vehicles 

Materials and Supplies 730 X I 
Miscellaneous Expenses 61 I K 

Transit Polion.Drr,t 
Police Wages 941 I X By 12.482,353 Passengers 
Police Fringes 231 X X By 12,482,353 Passengers 
Police Wages 471 K I By 446,176 Hairs 
PoliceFringes 115 K K By 446,176 Maize 

Adninistñtive Wages 2,740 K I 
Fringes 31 K I 
Services 228 K K 

Materials and Supplies 52 K K MisiCllths E,ëpeiii 36 I I 
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Table 4 
as r AUWflW (tJnie 

Estisted Rr MlOôatsd W Drtreit Fl 84 t reaI vi- 
sag1rc ratt 
ScheduleMaker Wages 786 
Sd,edule Maker Fringes 181 
Checker Wages 2.207 
Checker Fringes 483 

Wages 1,129 
Frines 3 
services 45 

Materials lid Supplies 43 
Misce11aiis Expenses 61 

AáieS* Ga r 
for Plnthq aid 
MeaUa 

wages 111 
Fringes 1 

Materials and supplies i 

Miscellaneous Expenses 2 

P1dST 
Wages 2,400 
Fringes 6 
Services 322 

Materials and Supplies 68 
Miscéllthtous Expenses 35 

N_Ic ai 

Ticket Clerk Wages 556 
Ticket Clerk Fringes 1,25 

wages 1,468 
Fringes 16 
Sex Ices 484 

Materials and Supplies 887 
Miácellaneoua . ExpSses 128 

Omr Relatinis 

Teleç*tne clerks Wages 2.170 
Telepte Clerks Fringes 501 

Wages 1,157 
Fringes 15 
Services 21 

MltlrIAlè and Supplies 28' 
Miscellaimis Expenses 14 S 
for at aid 

nity.'Af fairs 

Wages .107 
Materials and Supplies 1 
Miscellaneous Expenles S 

coverir.thairs. 
Wages .277 
Fringes 3 
Services 86 

Matàiais aid Supplies 7 
Miscella,is Expenses 38 

inity Relatlais 

Wages 189 
Fringes 7 
Services 21 

Materials and Supplies 38 
Miscellaneous Expenses . 26 

x 
x 
x x 
x 
x x 
x * 
x 

x K 
I I 
K K 
K K 

x x 
I x 
I K 
I I I A 

I 
I 
K I 
I I 
K K 
K x 
I I 

I 
I 
I I' 

I 
x x 
A A 
I. I 

I I 
K 
I I 

I I 
I 
I K 
I I 
I I 

Ii I 
I 
I, 
x I 
I I 
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X By 329,783 1rs 
X By 329,783 }1rs 
'X By 31.5 Plak Vliiiáles 
X By 31.5 Peak Vehicles 

I By 19,290,909 Passengers 
I By 19,290,909 Passengers 

X By 4,715,555 Passengers 
I By 4,715,555 Passengers 



Table4 
cm Mzana (tUn).. 

S Estlmatnd Resource A11OcM to 
DerUaait Fr 84 t Peak Passa,- 
Expense I ($000) raiSes aises gem Fixed Variable If Variable O 

assistant Gra1 Man 
for Eqmlfltsilt 

Wages 83 X X 
Services 4 X X 

Materials and Supplies 1 X X 
Miscellaneous Expenses 11 X X 

flatS Fs9lo%t Cç,orbniity 

Wages 140 X X 
Fringes 2. X X 

Materials and Supplies S X X 
Miscellans Expenses -3 I X 

coutmact 1ima 
Wages 71 I I 
Fringes 1 I x 

Materials and Supplies 2 x x 
Miscellaneous Expenses 3 . I I 

loea Eai, Trainthq 
and Deelt 

wages 1,166 X 
Fringes .342 X I 
Servides 33 I I 

Materials and Supplies 5 X I 
Miscellaneous Expenses 11 'C I 

Wages 74 I I 
Fringes 1 I I S Materials and Supplies 2 . X 

Miscellaneous Expenses 3 
.( 
X X 

*1tl1er-'rzeasxxerAi4tthr 

Wages 275 I I 
FringS 6 I I 
services 1 X I 

Materials and $upplies 3 x 
Miscélliiieais E,cpeziüi 13 X I 
Amttxi andy seal 

Payroll Clerk Wages 305 I X By 632,083 Hours 
Payroll Clerk Fringes 68 I I By 632,083 Hours 
Cash Clerk Wages 873 I I By 12,660,606 Passengers 
Cash Clerk Fringes 192 .1 1 Dy 12,660,606 Passengers 

Wages 1,767 X X 
Fringes 21 I I 
Services 277 I I 

Materials and Supplies 34 I I 
Miacellaneais Expenses 11 I X 

Wages -3515 I I 
Frines 43 I I 
Services 1,332 X 

Materials and Supplies 251 
.X 
I I Miscells Expenses 148 I I. 

for Transit Sys 

Wages 26 K I 

S. 

p 



Table 4 
m 'r AUW.T1O1 (enntin 

Darit ant Pea Passa.- 
ipease I ($006) flairs Miles Buses gers Fixed Variable If Variable ? 

Transit Syn Deqeltt 
Wages 1,064 X it 
Services 155 X it 

Mated is aid Supplies 1 11 X 
Mièàó11ths E*penses 3 it it 

Thm Facilities mertn 
Wages 353 X It 
Fringes 9 X It 
Services 262 it it 

Matirials and SupliS 0 x x 
Miscellaneous Expenses 39 it it fl 

Wig 112 it it 
Services 2 it it 

Materials and Supplies 2 it it 
Miscellaneous Expenses 4 IC it 

Safetv-DcsL-a.L 

Wages 198 it it 
Fringes 4 X it 
Services 172 X it 

Materials and Supplies 67 21 II 

Miedllneais Expenses 34 x x 

230 it IC 
Fringes 2 X it 
Services 37 it it 

Maferials and Supplies 2 it X 
Miscellazwis Expenses 6 it it 

Risk M.it 
Wages 79 X * 
Fringes 1 X it 

Materials and Supplies 1 x it 
Miscellaneous Expenses 2 it it 

st±tPrvairit £ Mateflal 

Stores Wages 1,035 it $ By 153 PesiC .Y.,cips 
Stores Fringes 223 it it By 153 Peak Vehfclei 

Wages 3,612 it it 
Fringes 40 X X 
Services 37 it it 

Mafaiiàls and Supplies 113 .it it 
Miseellans Expenses 64 it it 

Pe,nel Da.ar,t 

. 

Wages 1,581 it it 
Fringes 8 it it 
Services 711 It it 

Materials and Supplies 112 X X 
Miscellaneous Expenses 65 it it 

Serv 

Wages 2,143 X it 
Fringes 4 it IC 

Services 24 it it 
Materials and Supplies 290 it x 
Miscellanwls Expenses 2 it it 
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Table 4 
as ar anmai (tJr3 

Estimated Raoe Aflo ted fl) Dqierit and Pr 84 st. yea passen- 
($000) rs Miles Buses gero. Fixed Variable If Variable a,e7 

Print Stcp 

wages 779 
Frihges 6 
Sen ices 76 

Tirdtables 476 
Materials and Supplies 24 
Misceliaiis Expenses 3 

HaS and Bitqet 

Wages 566 
Fringes 6 
SerWices 3 

Materials and Supplies 9 
Mis - 
TSar Relatlons 

5 

Wages 261 
FringS . 3 
Services 43 

Materials and Supplies 10 
Miice1lañs Ecpenses S 

loetivitin 
wages 124 
Fringe 2 
Services 1 

Materials aM.Supplies 7 
Miscellaneaza 32 ral ns 

Wages . 1,214 
F*iãges 15,500 

L,lQrl__5flts Caltiensation 14,950 
brIcnan's Cceçensa tia, 5,750 
vbrast's Cmpeiisaithl 2,300 

Services 7,896 
Fuel 27,090 

Materials and Supplies 850 
utiiitiü 5,206 

P!EUin5 for Physical 
Dan 22 

Preniuss for Pt I PD 
Inmfrsce 190 

Prenitris for Corporate 
Insural 578 

Provisions for Unizisured PL 37,650 a 
Prcvisias for Uninsured 

PD 2,531 

cpenses for Pt 1,362 
Pt 
Expenses for PD 524 

PD 
Fuel and r*te Taxes Non- Resn Puiptt 60 
Fuel and Lube Taxes 
Reji Equipntt 1,957 

leases andRentals 7.106 

$484,174 

I . x 
I 
I I 

x I Directly by Passengers 
I 
I .1 

x 
I I I I I 

I .1 

* I 
I I I A 
x .1 I x. 

x I 
x x 
I x 
I I I -I 

x x 
I 

I ByBS3Hours 
x . I By 69,332 Milà 

I X 
I I 

I Directly by Miles 
x I 
I I 

I I 
I I 
I I 

I I By 163,231 Passengers 
at. $14,481 Each 

I By 107,465 Miles 
at. $2,531 Each 

X X By 163,231 Pasengers 
at $524 er Ste 

I By.107,46SMiles 
at $524 per Step 

I. 

x I Directly By Miles 
I I 

2b 
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TABLE 5 

COMPARISON OF COEFFICIENTS BETWEEN FY84 AND FY86, ADJUSTED FOR INFLATION 

COEFFICIENT FY84 ADJUSTED FOR ADJUSTED FOR FY86 

CALIBRATION NFLATION REAL INCREASE CALIBRATION 

Revenue Miles 1.063 1.1830 1.243 

Total Milesl 0.932 1.037 1.089 0.97 

Revenue Hours 24.39 27.14 28.52 * 

Total Hours2 22.57 25.12 26.39 25.82 

Peak Buses 55,9.69 62,285 65,441 68,088 

Passengers 0.0744 0.0828 0.0870 0.1162 

* In FY 1986, no values are projected for revenue miles and revenue hours. 

1. Coefficients are factored by the ratio of revenue miles to total miles in 

FY 1984 (93,031,164/106,163,110). 

2. Coefficients are factored by the ratio of revenule hours to total hours in 

FY 1984 (7,062,585/7,632,855). 
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1. INTRODUCTION 

Technical Memorandum 86.5.1 (November 1985) described the spedifictio. 
of a SICRID bus operating cost. model, based on projected FY 1986 budget 

figures and expected service levels for FY 1986.. An earlier Technical 

Memqrajdum 5.1.2 (June 1984) described a F? 1984 calibration of the same 

basic model. In this Technical Memorandum, a summary is provided of the 

unit costs produced by each of those two calibrations. These unit costs 
can be used to obtain estimates of the operating costs for alternative 
service-level scenarios and for individual bus lines of the SCRTD system, 

subject to tertain constraints discussed below and within broader error 

bounds than would apply to a fully-programmed model embodying these 
calibrations. 

Thi.s Technical Memorandum also provides guidance on how to use the unit 

costs in the calculation of operating costs. In particular, the 

procedure for applying the step-function unit costs is somewhat less 

straightforward than may at first be appreciated. A step-by-step 
procedure for making cost calculations i.s therefore provided in this 
document. It should also be noted that the existence in the model of 

step functions makes it desirable, for maximum accuracy, for service 

changes to be allocated to operating divisions, with changes in each of 

peak buses, miles, hours, and passengers being assigned to divisions. 

1 



2. SUMMARY dF (NIT COSTS 

Table 1 provides a summary of the unit costs on average daily p.m. peak 
buses, annual revenue vehicle hours, annual revenue vehicle miles, and 

annual p.assinger boardings The costs are provided in mid-F? 1984 

dollars. All unit costs in this table are based on khe organizational 
structure and productivity of the District during FY 1984. Thus, average 
operating division size in FY 1984 was 159 peak buses, while average 
maintenance division size was 172 peak buses. It should be noted 
particulrly that the miles and hours variables in this table refer to 
revenUe hPus and miles and do not include deadhead and layover. These 
two measures are defined in the same way as Section 15 Reports on revenue 
hours and miles. 

Table 2 provides the same information for the projected F? 1986 budget, 
and is based on average daily p.m. peak buses, annual scheduled vehicle 
hours, annual schduled vehicle miles, and annual passenger boardings. 
Unit costs i.n Table 2 are in end-o5-FY 1986 dollars, based on an 

a&sumption of 4 percent inflation from Jul.y 1985 through June 1986. 
Among differences between Table 1 and lable 2 are that average operating 
division size has dropped to 153 peak buses from 159 in FY 1904, and that 

average maihteiiance division size is now equal to operating division size 
at 153 peak buses. The definition of annUal scheduled vehicle hours and 
annual scheduled vehicle miles i.s consistent with the definitions Used b' 

SCRID in preparing Section 15 Reports. 

S 
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ITABLE I 

UNIT COSTS FOR THE FY 1984 BUS OPERATING COST MODEL 

ALLOCATION STEP UNIT/STEP MARS- LEVEL SOURCE 
TO BY BASIS COST INAL 

Buses Direct 1.0 *79.0111 Yes System Telecomiis.. Supplies 

Buses Fixed 1.0 *33,392.6321 No System Most HQ Departments 

Buses Step 5.6 $27,886 Yes Div. Maint.Oper.Div. Servicing 
Buses Step 32 $28,122 Yes Div... Mt.Op.Div. Serv. Deep Cm 

Buses Step 34.4 $39,335 Yes Div. tlt.Op.Div. Wheelchair Srv 
Buses Step 40.5 $30,095 Yes System Scheduling Checkers 
Buses Step 56 *39,4.95 Yes System Telecomm. Elect. Maint. 
Buses Step 60.7 *40,457 Yes Div., Mt.Op.Div. Camp.& Reser. 
Buses Step 121 527,919 Yes System Central Maint. Service 
Buses Step 138 $70,238 Yes System Cent. Mnt. Cent.Shop Sup. 
Buses Step 147 $365,754 Yes System Fac. Maint. All Unfixed 
Buses Step 159 $490,488 Yes Div. Transp. Oper. Div. 

Step 159 *44,085 Yes System Transp. Services All 
Buses Buses Step 159 $88,402 Yes Div. Cont.& Purch. Storekeeper 

Buses Step 172. $693,087 Yes Div. Mt.Op.Div.. Misc.,Supp.,Ad 
Buses Step 

. 172 $261,210 Yes Div. Jransp.Instr. Instructors 
Buses Step 188 $50,394 Yes System Maint. Sen. Instruction 
Buses Step 188 $42,739 Yes Div. tlt.Oper.Div. Serv. Super. 
Buses Step 206 $39,343 Yes Div. Mt..Op.Div. Farebox Maint. 

Hours Fixed 1.0 *0.2321 No System Transp. 6eneral -.- All 
Hours Fixed 1.0 *0.3454 No System Transp. Services -- Wages 
Hours Fixed 1.0 *0.0168 No System Non-dep. Fuel/Lube,Nonrev 

Hours Step 777 $17,150 Yes Div. Transp.Op.Div. -- Oper. 
Hours Step 777 $919 Yes Div. Non-dep. Wkmn.Camp.,Oper. 
Hours Step 264,889 $39,296 Yes System Mt.Op.Div. Non-.rev.Plaint. 
Hours Step 4:20,706 $36,588 Yes System POlice - Trans.Serv.Insp. 
Hours Step 447 OOO $44,250 Yes System Trn.Instr. Oper. Training 
Hours Step 447,000 $28,313 Yes System Acc.& Fiscal Payroll Cl 
Hours Step 476,800 $44,267 Yes System Transp.Serv. Strt Superv. 
Hours Step 596,000 $30,083 Yes System Scheduling Sched. Makers 

Miles Direct 1.0 *0.2814 Yes System Mnt.Op.Div. Parts,lube,.. 
Miles Direct 1.0 $0.2.915 Yes System Non-Dep. Fuel & Taxes 

S 
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TABLE I (continued) 

UNIT COSTS FOR THE FY 1984 BUS OPERATING COST MODEL 

ALLOCATION STEP UNIT/STEP MARS- LEVEL SOURCE 
TO BY BASIS COST INAL 

Miles Step 39,364 1456 Yes System Non-dep. Exp. Exp.for PD 
Miles Step 39,364 $634 Yes System Non-dep. Exp. Prov.for PD 
Miles Step 59,451 *2,034 Yes System Non-dep. Wkmns Comp.Maint 
Miles Step 154,169 $39,321 Yes Div. Mt.Op.Div. RUnnin Repai 
Miles Step 1,251,605 *39,316 Yes Div. Maint.OpDiv. Inspectors 
Miles Step 1,463,415 $39,323 Yes System Cent..Maint.. Body & Frame 
Miles Step 2,320,049 $39,317 Yes System Cent.tlaint. Paint & Trim 
Miles Step 2,439,026 $39,308 Yes System Cent.Maint. Engine Rebld 
Miles Step 2,972,543 $39,312 Yes System Cent. Maint. Electrical 
Miles Step 3,280,069 $39,344 Yes System Cent.Maint.RUnning Repair 
Miles Step 3,280,069 $39,344 Yes S.9stem Céñt.MAiAt Tranmission 
Miles Step 3,523,0.37 *39,2'96 Yes System Cent. Maint. Small Units 
Miles Step 6,341,467 *39,266 Yes System Cent... Maint. Upholstery 

Miles 
Step 6,794,429 $39,286 Yes System Cent. Maint. Welding 

Miles Step 7,317,077 *39,308 Yes S9stem Cent. Maint. Machine Shop 
Miles Step 7,926,833 $39,334 Yes System Cent. Maint.. Sht.Metal Sh 

Miles Step 9,512,200 *39,400 Yes System Cent.. Maint.Engine Teardn 
Miles Step 1l,B9O250 $39,250 Yes System Cent. Maint. Radiator 
Miles Step 31,707,333 *131,333 Yes System Cent. Maint. Misc. Repair 

Passenger Direct 1.0 $.0.001l Yes System Print Shop - timetables 

Passenger Fixed 1.0 *0.0063 No System Marketing & Communication 
Passenger Fixed 1.0 S00025 No S9stem Customer Re).. (Fixed) 

Passenger Step 101,174 $456 Yes System Expelises for PL 
Passenger Step 101,174 $4,916 Yes System Prov. for Uninsured PL 
Passenger Step 4,951,064 $28,106 Yes System Customer Re).. Tel. Clerks 
Passenger Step 13,688,235 $36,588 Yes System Transit Police Pass.Sec. 
Passenger Step 16,621,429 $29,322 Yes System Accounting Cash Clerks 
Passenger Step 2.1,154,545 $29,318 Yes System Mktg & Comm.. ticket Clerk 
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UNIT COSTS FOR THE FY 1986 BUS OPERATIN6 COST MODEL 

ALLOCATION STEP UNITISTEP MARS- LEVEL SOURCE 
TO BY BASIS COST INAL 

Buses Direct 1.0 *75.4907 Yes SS(stem Fac.Maint. Supplies-Radio 

Buses Fixed 1.0 *43,640.6643 No System Most HU Departments 

Buses Step 5.8 $31,945 Yes Div. Maint.Oper.Div. Servicing 
Buses Step 31.5 $42,645 Yes System Schèdulig Checkers 
Buses Step 33 $31,771 Yes Div. Mt.Op.Div. Serv. Deep tin 
Buses Step 33.1 $40,179 Yes Div. Mt.Op.Div. Wheelchair Srv 

Buses Step 47 *39,927 Yes System Fac. Maint. Elect. Maint. 

Buses Step 60.2 $40,173 Yes Div. Mt.Op.Div1 Farebox Maint. 
Buses Step 110 *40,025 Yes Div. Mt.Op.Div. Spec. Project 
Buses Step 117 *32,032 Yes System Central Plaint. Ser'ice 
Buses Step 142 $275,925 Yes System Fac.Maint.Elec. ,Prop. ,Sup 
Buses Step 142 $50,168 Yes System Plaint. Sen. Instruction 

Buses Step 153 *750,139 Yes Div. Transp. Oper. Div. 

Buses Step 153 $44,121 Yes System Transp. Serv. Radio Disp. 
Bues Step 153 *96,867 Yes Div. Cont.& Purch. Storekeeper 
Buses Step 153 $729,656 Yes Div. Mt.Op.Div. Misc.,Supp.,Ad 
Buses Step 166 *47,954 Yes $Vtem Cent.Maint. Cent.Shop Sup 

Hours Fi*éd 10 $0. 196 No System Transp. General -- All 

Hours Fixed 1.0 30.3326 No System Transp. Services -- Wages 
Hours Fixed 1.0 30.0079 No System Non-dep. Fuel/Lube,Nonrev 

Hburs Step 853 *19,383 Yes Div. Transp.Op.Div. Op.er. 

Hours Step 853 $1,681 Yes Div. Non-dep. Wkmn.Comp.,Oper. 
Hours Step 216,714 *34,400 Yes System Mt.Op.Div. Non-rev.Maint. 
Hours Step 329,783 $42,044 Yes System Scheduling Sched. Makers 
Hours Step 421,400 *44,002 Yes System Transp.Serv. Strt SUperv. 

Hours Step 446,176 $34,471 Yes System Police Trans.:SerInsp. 
Hours Step 474,000 *44,244 Yes System Trn.Instr. Oper. Training 
Hoüi-s Step 632,083 *31,084 Yes System Acc..& Fiscal - Payroll Cl 

Miles Direct 1.0 *0.2366 Yes System Mnt.Op.Div. Parts,iube.,. 

Miles Direct 1.0 $0.2703 Yes Systeñt Non-Dep. Fuel %c Taxes 

5 



TABLE 2. (continued) 

UNIT COSTS FOR THE FY 1986 BUS OPERATING COST MODEL 

ALLOCATION STEP UNtT/TEP MARS- LEVE SOURCE 
TO BY BASIS COST INAL 

Miles Step 107,465 $524 Yes System Non-dep. Exp. Exp.for PD 

Miles Step 107,465 *2.531 Yes System NOh-dep. Exp. Pro'v.for PD 
Miles SteØ 69,332 $3,710 Yes System Non-dep. Wkmris Comp..Maint 
Miles Step 178,810 *40,1.86 Yes Div. Mt.Op.Oiv. Running Repair 
Miles Step 2,149,30.0 *4,0,180 Yes Div. Maint.Op.Div. Inspectors 
Miles Step 2,755,513 $40,179 Yes System Cent.Maint.Running Repair 
Miles Step 2,904,459 $40,189 Yes System Cent.Maint. Mechanical 
Miles Step 3l6O,735 $40,206 Yes System Cent. Maint. Electrical 
Miles Step 3,358,281 $40,187 Yes System Cent.Plaint.. Body Shop 
Miles Step 3,582,167 $40,200 Yes System Cent.Maint.. Transmission 
Miles Step 3,960,185 $39,984 Yes System Cent.Maint. Engine Line 
Miles Step 4,477,708 $40,209 Yes System Cent. Maint. Welding 
Miles Step 5,656,053 $40,158 Yes System Cent. Maint. Cylinder Hd. 
Miles Step 5,656,053 '$40,158 Yes System Cent.Maint. Paint Shop 
Miles Step 7,676,071 $40,215 Yes System Cent. Maint. Machine Shop 
Miles Step 7,676,071 $40,215 Yes System Cent. Maint. Sht.Metal Sh 
Miles Step 8,266,530 $40,231 ' Yes System Cent. Main.t-. Frame Shop 
Miles Step 8,266,538 $40,231 Yes System Cent. Maint. Upholstery 
Miles Step 9,769,545 $40,182 Yes System Cent. Maint. Systems 
Miles Step 13,433,125 $40,125 Yes System Cent.Naint. Engine Parts 
Miles Step 13,433,125 *40,125 Yes System Cent. Maint..Engine Teardn 
Miles Step 17,910,833 $40,166 Yes Div. llnt.Oper.Dv.Road Failure 
Miles Step 2.1,493,000 140,03.3 Yes System Cent. Maint. Sign Shop 
Miles Step 26,866,250 $40,250 Yes System Cent. Maint. Tool & Unit 

Passenger Direct 1.0 *0.0011 Yes System Print Shop - Timetab2es 

Passenger Fixed 1.0 10.0070 No System Marketing & Communication 
Passenger Fixed 1.0 *0.0029 No System Customer Rel. (Fixed) 

Passenger Step 143,231 *5,24 Yes System Expenses for PL 
Passenger Step 163,231 $14,481 Yes System Prov. for Uninsured PL 
Passenger Step 4,715,55,5 $29,678 Yes System Customer Rel. Tel. Clerks 
Passenger Step 12,482,353 134,470 Yes System Transit Polite Pass.Sec. 
Passenger Step 12,860,606 $32,273 Yes System Accounting Cash Clerks 
Passenger Step 19,290,909 $30,955 Yes System Mktg & Cocim. Ticket Clerk 

S 
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3. USING THE UNIT COSTS TO COMPUTE ANNUAL OPERATING COSTS 

3.1 CALCULATION PROCEDURE FOR LINE-BY-LINE. COSTS 

The following general prpcedure should be used to determine the costs of 
operation of a single line or group of lines within the District. The 

procedure is fairly complex because of the different ways in which costs 

must be accounted for. However, the att:ached worksheets are designed to 
simplify the procedure, as far as possible for manual application. 

STEP 1. Initiate Sheet 1 for each line for which service is to be 

costed. 
a. If weekday service is to be costed, complete column A. 

b1 If Saturday service is to be costed, complete column C. 

t. If SUnday ser'ñce is to be costed, complete column E. 

d. Calculate corresponding annUal statistics for hours, 
miles, passengers, and revenue for applicable columns 
(column B for weekday period, column 0 for Saturday, 
and column F for Sunda 

e. Split miles, hour , passengers, revenue, and buses 
be oms e operates out of more than 
one division, and complete a separate sheet 1 for each 

division component. 
1. Add weekday, Saturday, and Sunday annual figures, if 

multiple periods will be costed, and enter data in 

AnhUal Total column. NOTE: Annual Total for Peak Buses 

should be the same number as is entered in column A. 

STEP 2. PEAK BUSES: (Weekday service only) 

a. Transfer peak buses (PB) from sheet 1 to sheet 2, entry 

6 for each line or part line to be costed. 

b. Caldulate column I and Column K for each entry until 

step size exceeds vàluC 6. Note that the entries in 

column I are the integer result of the calculation only 
(without rounding), and that calculations continc.&e only 
for steps where the value of S exceeds the value in 

column H. 

c. Calculate sheet total!. 

STEP 3. VEHICLE HOURS: 

a. Start a sheet 3 for each day for which service is to be 
costed on the line, i.e. for weekday, Saturday, and 

Sunday. 
b. Transfer AWVH, ASVH, and AXVH from sheet 1 to entry L 

on the correct sheet 3. 

c. Calculate column N and column P for each entry until 

step size exceeds value L. As in Step 2, the entries 
in column N are the truncated integers from the 
division, and continue only until the step size in 
column N exceeds the value of L. 

d. CaLculate sheet totals. 
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STEP 4. VEAICLE MILES: 

a. As for Step 3, start a sheet 4 for each day for which 
service is to be costed on the line. 

b. Transfer AWVM, ASYN, and AXVM from sheet I to entry 0 

on the correct sheet 4. 

c. Calculate colrtmn S arid column U for each entry until 

step size exceeds value Q. Column S entries are again 
truncated integers, and continue untii the value in 
column R exceeds the value of 0. 

d. Calculate sheet totals. 

STEP 5. PASSENGER BOARDINSS.:. 

a. As for Step 4, start a sheet 5 for each day for which 

service is to be costed on the line. 

b. Transfer AWP, ASP, and AXP from sheet 1 to entry V on 

the correct heet 5. 
c. Calculate column X and column Z for each entry until 

step size exceeds value V. Again., column X entries are 
truncated intigers from the division of V byN, and 

continUe only until the step size in column W exceeds 

the value of V. 

Sd. Calculate sheet totals. 

STEP 6. TOTAL PERIOD cosTs:. 

a. Start a sheet 6 for each line and period. 

b. Enter totals from sheets 2, 3, 4, and 5 as shown on 
sheit 6 (Rows AA, 88, CC, and OD). 

c. Sum for total cost for period for line; enter in TOTAL 

COSTS row (Row EE). This i.s the total cost fot this 
line and period.. 

d. Enter total passenger revenue from Sheet 1 for the 

applicable period in the next row (Row FE). 

e. Subtract passenger revenue (Row FE) from TOTAL COSTS 
(Row EE). This is the TOTAL NET COST for this line and 
period. 

STEP 7. TOTAL LINE COSTS: 

a. REpeat Steps 3, 4, and5 for any service to be costed 
for more than one period (e.gi , weekday and Saturday; 
weekday, Saturday, and Sunday; etc.) using the sum of 

the annual statistics for the appropriate periods, 
lie., the Annual Totals column on Sheet 1. (Note that 

peak buses is a weekda9 onlS' figure, and the same 
figure should be used for the annual total.) 

b. Repeat Step 6 with the Sheets 1, 3, 4, and 5 prepared 

S 
for service over all relevant periods, plus Sheet 2 

from weekday service (if any). This is the total costs 
and total net. costs for the line. 
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STEP B. TOTAL DIVISION COSTS: 

a. Start Sheet I for each division in which service 
changes are to be costed. Enter totals for all lines 
in the division on Sheet 1. (Use annual figures from 
individual tines, and leave daily columns blank.) 

b. Start Sheets 2, 3, 4, and 5 for each division. Enter 
peak buses, total annual hours, total annual miles, and 
total annual passengers for all lines in the division 
in entries B, L, U, and V. 

c. Calculate values in columns I, N, 5, and X for all 

entries until the step size exceeds the entries in G, 

L, 0, or V, as appropriate. Compute values in columns 
K, P, U, and 2. 

d. Calculate totals of columns K, P, Ii, 
and 1 and transfer 

to a Sheet 6 for the Division. 
e. On Sheet 6, sum the four entries and enter i.n the TOTAL 

COSTS row. This is the total Division costs. Enter 
the total passenger revenue and subtract from TOTAL 
COSTS. This is the TOTAL NET COSTS for the Division. 

NOTEI: An internal check bf compütatioñs should be made. 
The TOTAL COSTS an.d NET TOTAL. COSTS figures obtained in 

this process should be at least as large as the sum of 
the individual lines calculated from Steps I through 7 

(within the limits of rounding errors). The9 may be 
larger, but should never be smaller. If they are 
snaller, then checks should be made of the arithmetic 
used in compiling costs, because this result is 

indicative of an e.rrqr, 

STEP 9. TOTAL DISTRICT COSTS: 

a. Repeat Step Ba and Gb, but for all divisions together. 
b. On SheEts 2, 3, 4, an.d 5, calculate columns I., N, 9, 

and X using entries in 6, L, 0, and V only for 0Step S 

rows. Compute columns K, P, U, and 2 for the same 
rows. 

c. On Sheets 2, 3, 4, and 5, enter thi sum over all 

divisions of the intries in columns K, P, U, and 2 for 

rows. labeled 9tep 0.0 DO NOT calculate these entries 
from the totals of buses, hours, miles, and passengers. 

d. Calculate totals of columns K, P, U, and Z and transfer 
to a Sheet 6 for the District. 

e. On Sheet 6 for the District, sim the four Entries and 
Enter in the TOTAL COSTS row. This is the total 
District costs. Enter the total passenger revenue and 
subtract from TOTAL COSTS. This is the TOTAL NET COSTS 
for the District. 

NOTE: An internal check of tomputations should be made.. 

The TOTAL COSTS and NET TOTAL COSTS figures obtained in 

this process should be at least as large as the sum of 
the individual divisions calculated from Steps 1 

thrdughB &iithin the huts of rounding errors). They 
may be larger, but should never be smaller. If they 

9 
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are smaller, then checks should be made of the 

arithmetic used in compiling costs, because this result 
is indicative of an error. 
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FI6URE I 

COIIPUTAIIUN SHEEtS FOR BUS OPERATING COST CALCULATIONS -- MARGINAL COSTS 

DIVISION NO. LINE NO. 

SHEET 1 OF 6 

+ --------- + ----------------- r+rv' - 
_:__+ -------- 4 

WEEKDAY SATURDAY SUNDAY 
I SOURCE DAiLY ANNUAL DAILY ANNUAL. DAILY I ANNUAL ANNUAL 

ISTATISTICISTATISTIC:STATISTIC1STATISTIC.{STATISTICSTATISTIC1 TOTAL 
I (A) B=(A)*255 (C) 10(C)*52 I (E) :F=CE*58 

+ --------- + --------- + -------- + 
I I I I I I I I 

I I I I $ 1 I I 

Peak PB 
IBuses I 

+-. -------- + --------- + --------- + -------- + 
I I I I I I 

4 I I I I I I 

1 Vehicle I WVH AWVH SVH : ASVH I XVII AXVH 
IHours 
+ -------- + --------- + --------- + --------- + --------- + --------- + --------- + ------- 

I I I I I .1 I 

I I I I I I I -1 I 

Vehicte I WVM AWVM GYM ASYM I XVII AXVM S IMiles I I I S+ -------- + --------- + --------- + --------- + --------- + ---------- t_________+ ------ 
I I I I I I .1 I 

I I I I I I I 

IPass. I WP AWP SP I ASP I XP I AXP I 

IBoardingi I I I 

+ -------- + --------- + --------- + --------- + --------- + --------- + --------- 
I I I I I I $ I $ 
I I I $ $ I I 

IPass. WPR 1 AWPR SPR I. ASPR I XPR I AXPR 
IRivenue I I 

+ -------- + ------ !+ t..+urrtt+ -------- -+ ------ 

S 



DIVISION NO. LINE 140. 

PEAK BUSES (6) USE FOR WEEKDAY SERVICE ONLY 
(enter nüniber from Shiet. 1) D0 NUT USE FOR SATURDAY OR SUNDAY 

. ------ --+---.-: ----- .---+-_.----_-.--+-_-.-----.----+---- ----------- .-. + 

NUMBER OF : STEP I ANNUAL COMMENTS/SOURCE. 
TYPE STEP SIZE I STEPS I COST I COST 

(H) 1(1= INTEG/Hi) (.1) (K I+J ) I 

+ -------- + ----------- + ------------- + --------- + ----------- + -------------- 
IFacilities Maint. I 

Direct 1 1.0 :75.4907 1 Radio Supplies I 

.-.----+---.-_ --------- .+ --------- + ----------- + -------------------- + 

IMaint. Oper. Div. 
I Step D 1 5.8 1 31,945 1 Servicing 
+--------+ ----- .-. 

I . I :Scheduling 
Step S : 31.5 1 1 42,645 1 Sched. Checkers 

+ -------- + ------------ + -------------- + --------- + ----------- + -------------------- + 
I IMaint. Oper. Div. 

Step D 33 t .31,771 Service Deep Clean 
+ -------- + -------- .-.--+.-.-------.-------+--- ------ +-----_------+---_-.---.-_ ------------ + 

I IMaint. Oper. Div. I 

Step D I -33.1 1 1 40,179 Wheelchair Lift SerI 
+ -------- +. ----------- + ------------- + --------- + ----------- + -------------------- + 

IFacilities Maint. 
Step S 47 1 1 39,927 1 1 Electronics Plaint. I 

+ --------- +---r- ------- ..-+ ------- -. ------ + --------- + ----------- + -------------------- + 
IMaint. Oper. Div. I 

Step D 60.2 1 1 40,173 1 1 Farebox Naint. 
+ -------- + 

:Maint. Oper. Div. 
Step D 1 110 1 40,025 1 1 Special Projects 

+ -------- + ----------- + ------------- + --------- + ----------- + ------------- + 

Icentral Maintenance 
I Step S 1 117 1 32,032 1 1 Service 

.,--+ -------------------- + 
IFacilities Plaint. 

Step S 1 142 1 1275,925 1 1 Elec.,Prop.. ,Supp. 
+ -------- + ----------- + ------------- + --------- + ----------- + --------------- 

:Maintenance General I 

Step S 142 I 50,168 1 Instruction 
+ -------- +-.- .+,.--.----.,---+.------. ---------- 

I Transportation Oper.I 
I Step D 1 153 : :750,139 1 1 Division 
+ -------- + ----------- + ------------- + --------- + ----------- + -------------------- + 

Ilransportation Serv. 
Step S 1 153 44,121 1 1 Radio Dispatchers 

+__: ----- -+--- --------- +_ ------------- +-.- ------- .+. ---------- .-+ -------------------- + 
I I IMaint. Oper. Div. 

I Step D 1 153 1729,656 1 1 Misc., Supp., Adminl 
+ -------- + ----------- + ------------- .+. --------- * ----------- .+-.-.----.-. ----- .-. ------ * 

Contracts & Purch. 1 

Step 1 153 1 96,867 1 1 Storekeepers 
+ -------- + ----------- + ------------- + --------- + ----------- + ------------------ 

a ICentral Maintenance 
Step S 1 166 I 47,954 1 Cent. Shop Superv. I ++t+r. -------- +-. ------- + ---------- + -------------------- + 

$ I 

I I I I 

I TflFAI I I 

I IUIIIL I I I 

+ --------- 2". 



FY 1986 COST BASIS SHEET 3 OF & 

DIVISION No.. LINE NO. 

'VEHICLE HOURS CL) WEEKDAY C I 

(enter number from Sheet 1) SATURDAY C ] 

SUNDAY C I 

-.- + -------------------- + 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 
TYPE STEP SIZE I STEPS COST COST 

CM) ICN INT(L/M])I (0) I(P= N*O ) I 

--------- + ----------- + ------------- + --------- + ----------- + -------------------- + 

:Transp.Oper..Div. 

Step D I 853 1 19i383 I I Operators 
+ --------- + ------ +.-.. ------- ..r++r7t+ -------- 

I :Ndn-Departmental ExpI 

Step D 1 853 1: 1,681 1 Wkmn's Comp.--Oper. 
------------ +-- --------- ---+ ----- ----+ ----------- + -------------------- * 

:Maint.oper.Divisions-: 

Step S 216,714 1 34,400 1 Non-revenue Plaint. 

+ -------- + ----------- ------------- + --------- + ----------- + ---------------- 
I I I I-Scheduling Dept. 

Step S 1 329,783 1 1 42,044 1 Schedule Makers . + -------- +--. -------- +-----------+,t -- +------'-----+--------- ----- 
I-Transportation Serv.1 

Step S 421,400 1 1 44,002. 1 1 Street Supervisorsl 
+ ------- --------- ,+--- --------- --4 --------- + ----------- +- ------------------- + 

[transit Police 

Step S 1 446,176 1 34,411 Transp. Serv. Insp.I 

+ -------- + ----------- + ------------- + --------- + ------------ +---- ----------- 
I I ITransportati.on Inst. 

Step S 1 474,000 : 44,244 1 1 Operator Training I 

4-., ------ . +-t - ___+___-_--_-__+-_--,---__-+ ----+-----.-. + 

lAccount. & Fiscal 

I Step S I 632,083 1 31,084 I Payroll Clerks 
+ -------- + ----------- + ------------- + --------- ----------- + ---------------- 
I I I I I I 

I I I I I 

I tnrAI I ...L....... I I I I IIJIrIL. I I 1 I 

+--.---+-.----t-----.+- -------------- -------------- + 
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FY 1986 COST BASIS SHEET 4 OF 6 

DIVISION NO. LINE NO. 

VEHICLE MILES .. (0) WEEKDAY C 

(entei number 4rom Sheet 1) SATURDAY 
SUNDAY 1 3 

+ -------- + ----------- +- --------- __---+.-.-.-_-.-__-+----.-.-.-_-__+-_-_- + 

NUMBER OF I STEP I ANNUAL I COMMENTS/SOURCE 
TYPE STEP SIZE STEPS : COST I COST 

:cs= INTCQ/R]): (Ti :cu= 5*1 
------- ,______a ------ +- ------------ + --------- + ----------- + -------------------- + 

Ulaint.Oper..Divisions 
Direct 1 1.0 : 0.2366 Parts, lube, etc.: 

+ -------- + ----------- + ------------- + --------- + ------- .----+----r.---r"-r. --------- + 

lNon-Departmental Exp 

Direct 1.0 0.2703 1 Fuel and Taxes 
+ -------- + ------------ .t----_----,-7------.-.----+.-_---. ------ + -------------------- + 

I I :Non-Departmental Exp 

Step S 69,332 3,710 Wkmn's COmp. tlaint. 

+ ------ -+--.----. ----- +-- ---------- + --------- + ----------- + -------------------- + 

INon-Departmental Exp 

Step S 107,465 1 3,055 Exp.& Pray for PD 
+ ----------- 4 --------------- 

Maint. Oper. Div. 

Step D I 178,Bl0 1 1 40,186 1 Running Repairs 
+ ------- r_+___________+:_- -------- .-.--+ --------- + ----------- + -------------------- + 
I I I I . 'Maint. Oper. Div. I I I I 

Step 0 12,149,300 ' ' 40,180 1 1 Inspectors I I 

+ -------- + ----------- + ------------- + --------- + ----------- + ------------- 
1 ICentral Maintenance 

1 6te S 2755,5l3 40,179 1 1 Running Repairs 
+ -------- + ------------ + --------- rr+rr. ------ ++" ------------- + 

I 'Central Maintenance I I I I I 

Stea S 12.904.459 ' ' 40.189 ' ' Mechanical 
+-.-. ----- ..-+ ----------- +- ------------ + --------- + ----------- + --------------------- I. 

1 Central Maintenance 1 

Step S :3,160,735 I 1 40,206 1 Electrical 
+ -------- + ----------- + ----------- __-+ - + 

ICentral Maintenance I 

Step S 1 3,358,281 1 40,187 1 1 Body Shop 
+ ------- .-+-._.-----.----+. ------------- + --------- + ----------- + -------------------- + 

I I I Central Maintenance I 

Step S 13,582,167 : 1 40,200 1 1 Transmission 
+ -------- + ------------ +------.----.-.__+--_-------+--_ -+-----. + 

Central Maintenance 
I 

Step S :3,960,185 : 39,984 Eñginé Line 
+-- ----------- + --------- + ----------- + -------------------- + 

I ICentral Maintenance 
Step S M,477,708 40,209 Welding 

+ -------- + ----------- + ------------- + --------- + ------------ +------- ----------- 
I ICentral Maintenance I 

___ Step s :5,656,053 80,316 1 Cyl. Rd. & Paint Sb] 
+ ----------- + ------------- +-_-------+----.-. +--.-. --------- 

ICentral Maintenance I 

Step S 17,676,071 80,430 1 Mach.Shp & Sht.Met.I 
+ -------- + ----------- _-+ +_:_ ------- +.. ----- __---+ + 

I 1 ICentral Maintenance 
I Step s :8,266,538 1 1 80,462 1 1 FrAme Shp & Uphols.I 
-------- + ----------- ------------- --------- + ----------- + -------------------- + 

I I .-- I I I 
I 11JUl11.. I I I I I 

-L ----------- J----. ----------------- 



FY 1986 COST BASIS SHEET 48 OF 6 

DIVISION LINE NO. / 
VEHICLE PIILES(cont.) (U) WEEKDAY C 

(enter number from Sheet 13 SATURDAY I I 
SUNDAY C I 

+ -------- + ----------- + ------------ -+------'+--:----,-----+. --------------------- + 
I NUMBER OF I STEP I ANNUAL COMMENTS/SOURCE 

TYPE I STEP SIZE STEPS COST I COST 
(R) t(S= INTCQ/R11 (TI KU= 6+1 3 

+ -------- + ----------- + 
I rrrrAI I I I I 

I IIJIMI- I I I 

IBt.Fyidd -------." -------- :- I ------- I I ------------------ 
+ -------- + ----------- + ------------- + --------- + ----------- +------------ ----- 

Central Mainteiiarie 
Steo S 9.769.545 1 40.182 Svctmq 

+ ------- -+____- +-:-:-------.----+--. + + + 

ICentral Maintenance 
Step S 113,433,125 1- 80,250 1 1 Engine Pts & Teardn 

+ -------- + ----------- + ------------- + --------- + ----------- 
I I I 1Maint. Oper. Div. I I I I 

Sten D :17.910.833 1 : 40A66 Road Failure 
+- -------- +------------+----- --------- +,,+---- -------- + -------------------- + 

I-central Maintenance 
Step S 21,493,000 1 1 40,033 1 I Sign Shop . + -------- + ----------- +---- ----+,":-------+------__----+ -------------------- + 

1 ICentral Maintenance 
Step D 126,866,250 1 I 40,250 1 1 Tool & Unit 

+ -------- + ----------- + ------------- +-----------+-- -------- +----_- ----------------- + 
I I I I I 

I I I I I 

I TflTAI I I I I I 

I IUIMI.. I I --------- I I I 

+----:---+-----_------+ -------------- + --------- + ----------- + ------------------ 

S 



FY 1986 COST BASIS siiEET 5 OF 6 

DIVISION NO. LINE ND. 

PASSENGER BOARDINGS (V) WEEKDAY C I 

(enter numbr iram Sheet 1) SATURDAY C I 

SUNDAY C I 

+ -------- + ----------- + ---------- ,---+---------+-- --------- -+----------- --------- + 

NUMBER OF : STEP : ANNUAL : COMMENTS/SOURCE 
I TYPE STEP SIZE I STEPS COST COST 

(W} I (X= INTCV/WI) (V) I (Z = X*Y) 

-------- + ----------- 4-- --------- -----.----..--+-----------+----- --------- -------4 
I I I IPrint Shop 

Direct 1 1.0 1 0.0011 1 Timetables 
+ -------- .+_:__________+___ + --------- + ----------- + -------------------- + 

I I INon-Departmental ExpI 

Step 5 163,231 524 1 Expenses for PL 
+ -------- + ----------- + ------------- + --------- + ------------ -+-r- ----------- 

I INon-Departatental E*p 
Step S 163,231 1 1 14,481 1 Provisions far PL I 

---------- -:+------------+ -------- --.+ -------- ---4 -------------------- + 

ICustomer Relations I 

Step 5 4,715,555 1 1 29,678 1 Telephone Clerks I . +..-------+ ----------- + ------------- + --------- + ----------- -------------------- + 

I Ilransit PoLice 
Step S 112,482,353 1 34,470 1 1 Passenger Security 

+ -------- + ----------- + ------------- + --------- + ----------- + ----- .- ----- 
I lAccounting & Fiscal 

Step s 112,860,606 1 32,273 : Cash Clerks 
+ -------- + ----------- +-_ .-.-.--+-_ - 

+_________+____t___.._- ----- 
I I Marketing & Comrnun 

Step S 119,290,909 1 30,955 1 1 Ticket Clerks 
+ -------- + ----------- + ------------- + --------- + ----------- + -------------------- + 
I S I I $ I 
S I I S I S 

.TflTAI I - 5 s -. 
I IUIML I -- S I I 

+ --------- +--,..fl+., ------- ++""+ - + 



. 

F? 1986 COST BASIS SHEET 6 OF 6 

DIVISION NO. 

TOTAL LINE AND PERIOD COSTS 

LINE NO. 

PERIOD:: WEEKDAY C ] 

SATURDAY C 3 

SUNDAY I 

+-- --------------------------------- + ---------------- + 
t 

VALUE I SOURCE 
I 

---------------------------------- + --------- 

TOTAL, Sheet 2, Column I - Buses 
(AA) 

+ ----------------------- .-.----------+---:-:------ ------ + 

TaTAL, Sheet 3, Column 0 - Hours 1 

(SB) 

+ ----------------- --------F------+ ---------------- + 

I I I 

I TOTAL, Sheet 4, Column U - Miles * I 

(CC) 
+ ---------------- + 

__________________________________ i 
I- TOTAL COSTS (Sum 4 rows above) 

(AA+BB+CC+DD LE) 
+----- ------------------------------- ---------------- + 

* 

PASSENGER REVENUE - Sheet 1 

I % 
* ' -I I 

+ ---------------------------------- +-----.-r-"--+ 
* * 

TOTAL NET Costs (EE-FF) 
* * 

+ ------------ - ----------- ---c-----:---F--:----- --------- 

17 



3.2 EXAMPLES OF THE USE OF THE WORK SHEETS 

The use of values from either Tables 1 or 2 in the worksheets is the 
same, apart from the values of unit costs and step sizes, and apart from 

the difference between revenue miles and hours and schedUled miles and 
hours. Therefore, the worksheets shown in the preceding section, based 

on FY 1986 values and on total miles and hours are used as the basis for 
ekämple cilculations. The principals and procedures are identical for 

either table. 

3.2.1 Example 1 -- Cancellation of a Single Line 

In the first example, consider the marginal costs associated with 
canceling a single line. The line to be cancelled is the line 203, with 

cancellation of weekday, Saturday, and Sunday service. Statistics for 
the line provide information far a typical weekday, Saturday, and Sunday, 

a followsi 

Weekday: P.M. Peak Buses = 1 

Scheduled Hours = 10.4 

Scheduled Miles = 83.2 
Passenger Boardings = 33 

Saturday Scheduled HOurs = 10.4 

Scheduled Miles = 83.2 
Passenger Boardings = 57 

Sunday Scheduled Hours 10.4 

Scheduled Miles = 83.2 
Passenger Boardings = -57 

These values are entered in columns A, C-, and E respectively of Sheet 1. 

(All worksheets for this example are provided in Appendix A.) Because 

the line operates on Tuesday through Sunday only, the factors to compile 
annual data from these statistics are 205 weekdays, 5-2 Saturdays, and 56 

Sundays. (Memorial Day and Labor Day are always Mondays on which Sunday 
service is offered hence 50 Mondays are deducted from the weekdays and 
2 from Sundays.) The multipliers are therefore adjusted on columns 8, D, 

and F to reflect this. Annual statistics are calculated by 
multiplication of column A figures by 205, column C figures by 52, and 

column E figures by 56. 

First, consider weekday marginal cost savings (meaning that fixed costs 

are not included). Sheet 2 for peak buses is shown far the weekday 

service, and indicates that only the directly-varying cost component 
provides a contribution to the cost of operating this line. The value of 

this i-s shown in column 1< as $75.49, which is also the total for sheet 2. 

Sheet 3 for vehicle hours is shown for weekday service, and shows total 

savings from vehicle hours of $42,128, based on 2,132 annual vehicle 

hours. These savings come entirely from savings in operators- and 

workman's compensation paid for operators. Sheet 4 shows the weekday 
computations for vehicle miles, -and indicates that the 17,056 annual 
vehicle miles costs $8,645.69, derived from parts, lube, fuel, taxes, 

etc. Sheet 5 for weekday service shows the costs attributable to the 

18 



6,765 annual passenger boardings, Which total $7.44. These total costs 
are assembled on sheet 6 for weekday service, and show a total annual 
cost (Row EE) of $50,856.62, from which annual revenues of $2,460 should 
be subtracted for an estimate of $48,396.42 for the net annual cost of 

weekday service on line 203. 

The sane calculations can be made for each of Saturday and Sunday service 

and are shown on Sheets 3 through 6 for each of Saturday and Sunday. 
Sheet 6 for Saturday shows total annual costs of $2,196.11, and annual 
net casts of $996.11. Similarly, Sheet 6 for Sunday shows total annual 

costs of $2,365.16 and net annual costs of $1,065.16. Based on these 
three sheets, one might expect that total costs of all service on line 

203 i.s the sum of the values on sheet 6 for the three perio4s, i.e. 

$4R,396.62 + $996.11 + $1,065.14, or $50,457.89; However, the total line 

costs should be estimated from the totals of the vehicle hours, vehicle 
miles, and passenger boardings. This is shown on the next set of Sheets 
3 through 6, which show a net annual cost of $71,521.88. This cost is 

higher than the sun of the three periods, becaUse an additional step is 

triggered in vehicle hours when the total vehicle hburs of all three 

periods are summed. 

3.2.2 jmple 2 -- Cancel làtian of 3 Lines -from 2 Divisions 

In this example, consider the cancellation of the following three lines 

1) Line 203 from Division 3 - all service 
.2) Line 225/226 from Division 18 - Saturday service only 

3) Line 208 from Division 3 - Sunday service only 

Tliie calculations of savings for line 203 are as shown in Exampl.e 1, 

above. For lines 225/226 and 208, Appendix B provides the work sheets 
for Saturday service. on lines 225/226 and Sunday service on line 208. 

Table 3 shows a summary of the statistics and costs fdr all three lines, 

costed individually. 

Betause line.s 203 and 208 are both but of Division 3, it is necessary to 
determine whether additional cost savings will arise if both lines.are 
cancelled. To do this., Step 8, as outlined in Section 3.1 is used. The 

results of this are shown on the work sheets in Appendix C. In this 
case, the sun of the individual line savings (from Table 3 and the work 

sheets for lines 203 and 2081 are $96,500. Appendix C shows that the 

savings on the two lines counted from the Division are the same as the 
sum 0+ the two lines, indicating that no additional savings from scale 
effects of combining the lines is achievable. 

Finally, Step 9 should be folloiied to determine the total net savings to 
be obtained from cancellation of all of these lines together. The work 
sheets for this are shown in Appendix B. The addition of savings from 
the three lines taken individually amounts to $230,920. The work sheets 
in Appendix D show that a small amoQlpt of addjtional savings are obtained 
District-wide, with the total savings for cancellation of the three lines 

being $233,970. The additional savings are derived from the category of: 

Non-Departmental Expenses, in the Provisions for and Expenses for PD 
insurance and claims. 

19 



. 

S 

In total, the potential net savings from canceling these three lines are 
approximately $234,000, representing the sum o4 the individual line 
savings and the District-wide savings. There are S additidnal division- 
level savings that are obtained from these cancellations. 

20 



. TABLE 3 

SERVICE STATISTICS AND COSTS FOR LINES 225/226, 20.8 AND 203 

SOURCE STATISTIC/COST 
225/226 208 203 

Boardings/day 638 146 33/57157 
Vehicle HoUrs/day 87.4 17.3 10.4 

Vehicle Miles/day 1587.1 241.2 83.2 

P.M. Peak Buses 7 1 1 

Daily Revenue $317 $47 $121$23/$23 

Annual Boardings 33,176 7,592 12,921 

Annual Veb. Hrs.. 4,545 900 3,25.5 

Annual Veh. Mis. 82,529 12,542 26,041 

P.M. Peak Buses 7 1 1 

Annual Reenue $16,484 $2,444 $4,960 

Costs: 

Passenger Boardings $36 $8 $14.21 

Vehicle Hours $t05,320 $21,064 $63,192 

Vehicle Miles $45,544 $6,357 $13,200.18 
Peak Buses 0 0 $75.49 

Total Cost Savings $150,900 *27,429 $76,481.88 

Net Cost Savings by Line. $134,416 $24,982 $71,521.88 

I 
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4. LIMITATIONS ON THE MODEL APPLICATION 

4.1 IMPACTS OP CHANGING SERVICE LEVELS AND ORGANIZATION 

The primary limitation on the use of the model for estimating costs is 
that the step costs and unit costs are based on the projection of labor 

and District organization that were provided in mid-1985 for the FY 1986 

calibration. As a réult, the model does not currently account for the 
closing of Division 2 and the consequèntreduciiôn in the total number of 

operating divisions. Also, if significant changes are proposed in 

service levels, the model should be recalibrated to adjust step sizes for 
all stepwise variables, and also adjust the unit costs in Tables 1 and 2 

foi- the distribution of "fixed" costs. This recalibration takes into 
account the changes in the base over which the various costs are spread:. 
If service levels are increased, the bases of peak buses, vehicle hours, 
vehicle miles, and passenger boardings are all likely to increase. If 

service levels are decreased, each of these base.s are also likely to 
decrease. In the former case, unit costs of fixed budget items will 
decrease, and step sizes of stepwise variables will increase, until a 

reorganization of the District takes place. In the latter case, unit 
costs of fixed budget items will increase, and step sizes of stepwise 
variables will decrease, again, until a reorganization takes place. When 
service chanfls are small, these concerns are unlikely to have a 

significant effect on the estimation of costs, although subsequent 
sensitivity tests will be undertaken to determine the extent of these 
effects. It is clear that major system changes, on the order of ±.1O 

percent or more of current service will have significant effects on the 
accuracy of the estimated costs:. 
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FY 1986 COST BASIS 

DIVISION NO. LINE NO. 225/nb 

EHICLE MILES t2,Sz (Q) WEEKDAY [ ] 
(enter nurñber from Sheet 1) SATURDAY 

- SUNDAY [1 

SHEET 4 OF 6 

NUMBER OF STEP ANNUAL COMMENTSISOURCE 
TYPE STEP SIZE STEPS COST cosT 

(R) (S= INT[QIR)) (1) (U= Sfl 
-------------------------------------------------------- + 

Maint.Oper.Divisions 
Direct 1.0 SZ,5Z9 0.2366 '3,5z.( Paits., lube, etc. 

+ -------- +r:+-Pup4t+ ---------------- 
Npn-Depa.rtnxentai Exp 

Direct 1.0 SZ,St) 0.2703 *22,30? Fuel and Tax.s +rr'+--,--t --------- + -------- 
I Non-Departmental Exp 
Step S 69,332 I 3,710 $3,'o Wkrnn's Comp. Maint. ----- +,.,,_.ø.+___Ie_._. ----- + --------- .-+- --------- 

Non-Departmental Exp 

Step 5 107,465 3,05.5 Exp.& Pray for PD 

Maint. Oper. Div. 

Step D 178,810 - 40,186 Running Repair:s 

t.t'.+ ----- + --------- r+ -------------------- + 
IMaint. Oper. Div. 

Step 0 2,149,300 40,180 Inspectors 
---------- + ----- --M-+ ------------- ++e a 

I Central Maintenance 

Step S j2,755,5l3 - 40,179 Running Repairs -------------------- + --- J-------+ --------- +-4"' ------------ 
I 

Central Maintenance 
Step S 2,904,459 - j 40,189 tlechanicàl 

------ + ----------- 

Central Maintenance 

Step S 3,160735 40,206 Electrical 

Central Maintenance 
Step S 3,358,281 40,187 Body Shop 

I. 

Central Maintenance 
Step S 3,582,167 - 40,200 Transmission 

------- + +. 
I 

I Central Maintenance 
Step S j3,96O1l85 

I 
39,984 Engine Line 

Central Maintenance 
Step S 4,477,708 40,209 Welding 

---------- -+ -------- F ------ ----+----'fl. ----------- _'' I. 
Central Maintenance 

Step 5 5,656,053 -. 80,316 Cyl. Hd. & Paint Sb ------ +r'r+- +M+v ------------------ 
Central Maintenance 

Step S 7,676,071 80,430 Mach.Shp & Sht.Met. 
+ -------- +- '4'' - fl+ --------- + ------ +'+---r-rrwi.-tMr+ 

Central Maintenance 
Step 5 8,266,538 80,462 Frame Slip & Uphols. +_r_t+ ,-.-. ------- + -------------- E---,.t- ------- + 

I 
TOTAL 

I I I I 
$45,543 

I +rc+ ---------- +---- ----- + ---------- 'E+-'-?-? -------- + 

. 



1:986 COST BASIS SHEET 4B OF 6 

DIVISION NO. LINE NO. 223 /n. 

VEHICLE MILES(cont.) Sa, Si, (Q) WEEKDAY [ I 

(enter number from Sheet 1) SATURDAY E4 
SUNDAY [ J 

I 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE. STEP SIZE 
I 

STEPS COST COST 
(R) j(S= INT[Q/R]) CT) (U S*t 

---------- - ----- 
TOTAL 
Bt.Fwd. -'--- ---".-' ' 

ICentral Maintenance: 

Step S 9,769,545 40,182 Systems 
.......................... 

I I 

jCentral Maintenance. 

Step S 113,433,125 
I 

80,25Q Engine Pts & Teardn 
+ ------- 

I I I 
IMaint. Oper. Div 

Step D 7910833 40,166 Road Failure 
+------:-- 

Maintenance ,ICntral. Step S 21,493,000 40,033 Sign Shop 
------ 4 ---- + 

Central Maintenance 
Step 0 26,866,250 40,250 Tool & Unit 

TOTAL --'--- J --'-'-'- 



FY 1986 COST BASIS 

IVISION NO. LINE NO. 

ASSENGER BOARDINGS 33, t% (v) WEEKDAY [ 3 

(enter number from Sheet 1) SATURDAY E-1 
SUNDAY [3 

SHEET 5 OF 6 

+-r-----,, 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 

(14) (X= INT[VIW]) CV) (Z = X*Y) 

Direct 1.0 

Step S 
I 

.163,231 

Step S 
I 
4,715,555 

'IL 
I IPrint hop 

0.0011 I 
$3&'.49 Timetables 

I INonDepartmental Exp 
524 Expenses for PL 

I INonDepartmental Exp 

14,481. Provisions for PL 

ICustomer Relations 

29,678 Telephone Clerks 

transit Police 

34,470 Passenger Security 

I I I I 
Accounting & Fiscal 

Step 112,860,606 32,273 
I 

Cash Clerks 

I I I I Marketing & Comun. 
Step S 19,290,909 

I I 
Ticket Clerks 

ITOTAL I --- I -'rn 
4 -------------- -. - -a %St,n.-.-t '&'r 4r tz4' "Mr 

S 



1986 COST BASIS 

DIVISION NO. 

TOTAL LINE AND PERIOD COSTS 

LINE NO. 225 

PERIOD:. WEEKDAY [ ) 
SATURDAY t4 
SUNDAY [ ] 

SOURCE VALUE 

w4?fl 
TOTAL, Sheet 2, Qoluip I Buses - 

(AA) 

SHEET 6 OF 6 

I 

TOTAL, Sheet 3, Column 0 - Hours $tos,2o 
(BB) 

TOTAL1 Sheet 4, Colun U - Miles 
J 

*4S,S43 

Sheet 5, Column AM Pass. 

TOTAL COSTS (sum 4rows above) $iso 89949 
(AA+BBCC+DD= EE) 

PA9 ER REVENUE SheEt. 1 $t6, 

TOTAL NET COSTS (EEFF) 
I $t34,4s5.49 



U 
APPENDIX C 

WORK SHEETS FOR DIVISION 3 



SHEEt 1 OF 6 

DIVISION ND. 3 LINE ND. (2o 4 Zo) 
----------------------------- +rM.r1.'. ------ +a.-_.- ------------- 

WEEKDAY SATURDAY SUNDAY 
SOURCE DAILY 

I 
ANNUAL DAILY ANNUAL. DAILY ANNUAL ANNUAL 

STATISTIC ISTATISTIC STATISTIC STATISTIC STATISTIC STATISTIC TOTAL 

(A) 18(.A)*255 (C) D=(C)*52 (E) F=(E)*58 (B+D+F) 
--------------------------------------------------------- -- -------------- 

Peak 1 ----- ---- <-..-- 
Buses 

+ ------- 

Vehicle 54' L.4I 4,154 
Hours 

I 

3,338 
Boardir%j 

. 

--- + -------- + 

$1t9(o jsssnz $?3$ 

C 

+-.--.+-----w.+. --------- t ,v-t4r%.--.,-,+ ----- + 

I 



FY 1986 COST BASIS 

DIVISION NO. LINE NO. 2o$ 4 208 

SHEET 2 OF 6 

S PEAK BUSESi - (G) USE _ FOR WEEKDAY SERVICE ONLY 
(enter number from Sheet 1) 00 NOT USE FOR SATURDAY OR _ SUNDAY 

+ ------- --------- +4+.'r+__-'4,u ------------- 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS ?ST. COST 
(H) (1= INTEG/HI) J) (K= I3 

+ -------- + ---------- + ---------- p_an.+ -------------------- + 
Facilities Maint. 

Direct 1.0 I 75.4907 $5.4 Radio Supplies 
+ --------- -+ 

Maint. Oper. Div. 

Step D 5.8 31,945 Servicing 
+- -------- +_+ +----,--+ ------ 

Step S 
I 

31.5 

Step 0 33.1 

SchedUling 
42,645 Sched. Checkers 

---- 

Maint. Oper. DIV. 

31,771 Service Deep Clean 

I 
40,179 

aint. Opelr. Div. 
Wheelchair Lift Ser 

Facilities Maint. 

Step S 47 - 39,927 
------- 

Electronics Maint. 

Maint. Oper. Div. 

Step D 60.2 40,173 Farebox Maint. 
--------------------- +t?!+ ----- 

Maint. Oper. Div.. 

Step D 110 40,025 Special Projects 
----------- 

Central Maintenance 

Step S 117 32,032 Service 

IFacilities Mãint. 

Step 5 142 275,925 
. I 

Elec.,Prap.,Supp. 
. 

Maintenance Gener1 
Step $ 142 - 50,168 Instruction 

+" ----- rh ---------- 
/ Transportation Oper. 

Step 0 153 750,139 Division 
------ 

Transportation Serv. 

Step S 153 44,121 Radio Dispatchers 

jMaint. Oper. Div. 

Step 0 153 - 729,656 Misc.., Supp., Admin 
-------- 

Contracts & Purch. 

Step 0 153 96,867 Storekeepers 
--------------------------------------------------------------- 

Central 

Step S 166 47,954 
.MaThtenance 

Cent. Shop Superv. 

I TOTAL I ------- I .------ I-------aj$S.49 I.-,.- ---- 

I--, ------- -+ ----------- +---------.---1-.-.- -'+-.-----+- I. 



FY 1986 COST BASIS SHEET 3 OF 6 

orVrsrdu o. 3 LINE NO. 2o3 4 ac 

VEHICLE HOURS 4, '5* (L) WEEKDAY Evl 
(enter number frdrn Sheet 1) SATURDAY 

SUNDAY 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE! STEP SIZE STEPS COST COST 

CM) (Nt INT[L/M]) (0) (P= NO 
-----,;--.- ------ 

I I 
iTransp.Oper.Div. 

Step 0 853 4 19,383 j$Tq,2 Operators 
.L w.?.ø.',?r+ 

I 
Non-Departmental EAp 

Step 0 853 4 
J 

1,681 SL324 Wkrnn's Comp!-Oper. 

I I 
Ixaint.Oper.Divisions 

Step S 216,714 34,400 
I 

Non-revenue Maint. 
+ -------- + ---------- _+ -------------- + ---------- + ----------- 4- ------- - ----- 

- I 

Scheduling Dept. 

Step S 329,783 42,044 Schedule Makers ------------------- .t rSr.Mtw ;r:s.*+t______:_r;._+ 
Step 

I 
ITransportation Sërv. 

S 421,400 j 44,002 I Street Supervisors 
----------------------------------------------------------- 

I 
Transit Police 

Step S 446,176 
I 

34,471 Transp. Serv. Insp. 
---------------------------- 

Transportation Inst. 
Step S 474,000 44,244 Operator Training 

I I I I 

tAccount. & Fiscal 

Step S 632,083 31,084 Payroll Clerks 
+ -------- + ----------------------- + --------- + ------ la.n+ -------- 

I TOTAL I --- t-----.-. I --- I I --- I 

S 



AI I'U 

VEHICLE MILES 3S, Sn (Q) WEEKDAY [-1 
(enter nUthber from Sheet 1) SATURDAY .-J 

SUNDAY [-1 

t,;--t 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 
CR) (5= INT[Q/R]) (T) (U= S*T 

+. ------- 

Maint.Oper.Divisions 
Direct 1.0 0.2366 S91r1g Parts, lube, etc 

------ 

Non-Departmental Exp 
Direct 1.0 33S93 0.2703 SO)42$ Fuel and Taxes 

+rr---- ------- + -------- 
(gop-Departmental Exp 

Step 9 69,332 3,710 Wkmn's Comp. Maint. 
------------------------------- .".+e't4rr ---------- 

Non-Departmental Exp 

Step 5 107,465 3,055 Exp.& Prov for PD 
+ -------- + --------- + ------ rC+ ------------------------------ + 

Maint. Oper. Div. 

Step D 178,810 40,186 Running Repairs 
+ 

Maint. Oper. Div. 

Step 0 2,149,300 40,180 Inspectors 
------ --i----+ft-qkCh i'+i 'me 

I I 

I Central Maintenance 

Step S J2,755,5i3 
I 

40,179 Running Repairs Central Maintenance 
Step S 2,904,459 40,189 Mechanical 

----------------------- +, ---------- 
Central MaintEnance 

Step 5 3,160,735 40,206 Electrical 

Central MaintEnance 
Step 5 3,358,281 40,187 Body Shop 

+ ------ .c+ -------------- + ---------- _--r_-bw--_ I. 

Central Maintenance 

Step S 3,582,167 40,200 Transmission 
+ ------- + ------------ + -------------- + --------- 

I Central Maintenance 
Step S 13,960,185 

I 

39,984 Engine Line 
+ ------- + ------------- + 

Central Maintenance 
Step S 4,477,708 40,209 Welding 

+ ---- .--+ ---------- + --------------- I.a.._. -------- S. ---------- +'U5V ----------------- 
Central Maintenance 

Step S 5,656,053 80,316 Cyl. Hd. & Paint Sh 
+ -------- +r--u.u-,+.ct ----------- + ----- --+'-'-- .lLr+rr'n 

Central Maintenance 
Step S 7,676,071 Mach.Shp & Sht.Met. 

---------- t-ia-+--,- -------- 
Central Maintenance 

Step S 8,266,538 80,462 Frame Shp & Uphols. 
I_.Ia,t.t__et&,r.sve_+ 

I 

TOTAL 
I I I --'-- I +-r'+ ----------- rt--+- ------------- "--+ ------------ Ir - ------------ + 



FY 1986 COST BASIS 

DIVISION NO. 3 LINE NO. 203 lo'S 

vEHIcLg MILES(cont.) 3183 (Q) WEEKDAY C.-] 

(enter number trom Sheet 1) S1TUROAY [.- 

SUNDAY [-1 

SHEET 49 OF 6 

t1UMBER OF STEP 
J 

ANNUAL 
I 

COMMENTS/SOURCE 
TYPE STEP SIZE STEPS COST 

I 

COST 

(R) (S= INT[Q/R]) CT) IC' ST 
) 

TOTAL I 

Bt.Fwd. --- ---e $19, Ss, 
I- ----------------- + ---------- __.rt.+_ -------------------------------------------------------- 

I I 
Icentral Maintenance 

Step S 9,759,545 40,182 Systems 

Central Maintenance 
Step S 13,433,125 - 80,250 Engine Pts & Teardh 

I I I 
IMaint. Oper. Div. 

Step D j1791O.833 - 4OJ66 ROad Failure 
+ ---------- ..---.n+ ------- .----- ---- -----..-__-----."%,._+ 

I 

Central Maintenance 

Step S 21,493,000 40,033 Sign Shop 

I I 

Central Maintenance 
Step D 126,866,250 

I 

40,250 
I 

Tool & Unit 
+ -------- 4- ----- ----+,- -.-&-t-_ ........... 

TOTAL --'a--- I---_- S1,Go 

. 
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FY 1986 COST BASIS 

DIVISION NO. 3 LINE Nb 2o3 4zos.. 

PASSENGER BOARDINGS I,Q3 (V) WEEKDAY [j 
(enter number from Sheet 1) SATURDAY [- 

SUNDAY [4 

SHEET 5 OF 6 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE. STEP SIZE STEPS COST COST 

(W) (X= INT[V/W)) (Y) (Z = X*Y) 

,h.-r-i- 

Direct 1.0 (3 04 0.0011 $'4.3? jTimetables 
------------- - ..n_J%tr s--- ------- 

I I I I 
INon-Departmental Exp 

Step S 163,231 
I I 

Expenses for PL 

+ -------- 

I I - I I 
tNonOepartmntal Exp 

Step S 163,231 14,481 Provisions for PL ++ ----------- 
I 

Custbmer Relations 

Step S 4,715,555 29,678 
I 
Telephone Clerks 

----------------- ._+._._j4 _4__+' +flAEV , 

I I 

(Transit Police 

I 

Step 5 112,482,353 34,470 Passenger Security 

-------------------------------------------------------- 
I I I I 

IAccopntinc & Fiscal 

Step S 112,860,606 
I I 

32,273 
I I 

Cash Clerks 
------------------------- 

I I 
Marketinlg & Commun. 

Step S 19,290,909 
- 

30,955 
I 

Ticket Clerks 

I I 

I 

TOTAL 
I 

J 

I 

_4_-' ------ 
I 

St4.39 
I 

j 

---r-.-- 
I 

- - -3-. 
i? 



r 
L 

FY 1986 COST BASIS 

DIVISION NO. 3 
TOTAL LINE AND PERIOD COSTS 

LINE NO. 2e3 4 2c8 

PERIOD: WEgKpA [-1 
SATURDAY [.-j 

SUNDAY [-1 

--ri,% 

SOURCE VALU.E 

.4. 

TOTAL, Sheet 2, Column I Buses 9 

TOTAL,. Sheet 3 Column 0 - Hours 
(B B.) 

TOTAL, Sheet 4, Column U - Miles 

TOTAL, Sheet 5, Column AA Pass1 
CDD) 

TOTAL Costs (Sum 4 rows above) 
(AA+BB+CC+OD= EE) 

$14." 

to!', 9oi .36 

I 
PASSENGER REVENUE Sheet .1. 

I a- 

I 
(1F) 

TOTAL NET COSTS (EE-FE) $96 

SHEET 6 OF- 6 



I 

APPENDIX U 

WORK SHEETS FOR DISTRICT-WIDE COSTS/SAVINGS 

. 



SHEET1OF6 

DIVISION NO. SCQ_TD LINE NO. 

WEEKDAY SATURDAY SUNDAY 
SOURCE DAILY ANNUAL DAIL' AN4AJ_ DAILY ANNUAL ANNUAL 

STATISTIC. STATISTIC: STATISTIC STATISTIC STATISTIC STATISTIC TOTAL 
----------- 

Peak----.--- --- '--- ----:- 

Buses 

ii:i:I:I::i::IILIKi::I:::Ii:IKIi:IJ 

3t4a 333w 4L;t43 

+ 

$2,460 I-4-16SO fl.%a $n,fla 

r 



FY 1986 COST BASIS 

DIVISION NO. 5Cg-Tb LINE NO. _- 
PEAK BUSES (G) 

(enter number from heet 1) 

SHEET 2 OF 6 

USE FOR WEEKDAY SERVICE ONLY 
DO NOT USE FOR SATURDAY OR SUNDAY 

+ ------- +---------,t-,+--- --------- -; 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 
(H) (1= INT[.G/H]) (J) (K= I*J 

+- ------ -+ ----------- + -------- - --------- -+ 
Facilities Maint. 

Direct 1.0 75.4907 $75.49 Radio Supplies ++lr+ ---------- + --------------- 

Maint. Oper. Div. 
Step D 5.8 - 31,945 Servicing 

Step S 
I 

31.5 
Scheduling 

42,645 Sched. Checkers 

Plaint. Oper1 Div. 
Step D 33 - 31,771 Service Deep Clean 

---------------------------------------- 
Maint. Oper. Div. 

Step 0 33.]. 40,179 Wheelchair Lift Ser 

Facilities Maint. 
Step S 47 39,927 Electronics Plaint. 

+--:t----,-- ----- .-t-,-':'.--.---+' ------- 
Maint. Oper. Div. 

Step U 60.2 40,173 FaFebox Maint. 
------------------ 

Maint. Oper. Div. 

Step U 110 - 40,025 Special Projects 
------- 

Central Maintenance 
Step S 117 32,032 Service 

+ -------- ---------- +__1_ ---------- + ------- --to --------------- + ------ -, ------------ - 

.IStepSl 142 - Facilities Maint. 
275,925 Elec.,Prop.,Supp. 

Maintenance General 
50,168 InstrUction 

750,139 
ortation Oper1 
sicn 

- Transportation Ser'v. 
Step -S 153 44,121 Radio Dispatchers 

- fMaint. Oper. Div. 

Step 0 153 729,656 Misc., Supp., Admin 

Contracts & Purch. 
Sep 0 153 96,867 Storekeepers ----+ ------ .+---r'.-z% I. ------------- 

- Central Maintenance 
Step S 166 47,954 Cent. Shop Superv. 

TOTAL 
I 

a$7$.4 I--- ---------- 



Ft 1986 COST BASIS SHEET 3 OF 6 

DIVISION NO. SCesç LINE NO. - 
VEHICLE HOURS Z, 69S (L) WEEKDAY E-7 

(enter number from Sheet 1) SATURDAY 
SUNDAY 

---t_$. ------- 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 
(N) (N= INT[L/M1) (0) (N N*O ) 

I 
ITransp.Oper.Div. 

Step D j 853 9 19,383 Operators 
+ ------- 

Non-Departmental Exp 
Step D 853 9 1,681 $tS, 129 Wkmn's Comp.-Oper. 

+ ------------ .441..i..h.4 ------------- + --------- 

I I 
IMaint.Oper.Divisions 

Step S 216,714 34,400 
I 

Non-revenue Maint. 
--------- -4. ----- 

Scheduling Dept. 
Step S 329,783 - 42,044 Schedule Makers 

ITransportatiQn .Serv. 

Step S 421,400 - 44,002 Street Supervisors +rtt;S+-+r"+ --------- 
Transit Police 

Step S 446,176 34,471 Transp. Serv. Insp. 
+ -------- +,I: ------ 

I I 
ITranspOrtation Inst. 

Step S 474,000 44,244 
J 

Operator Training 
4-,. ------- + + ----------- + 

I 
lAccount. & Fiscal 

Step 632,083 31,084 Payroll Clerks 
+ --------- 

I TOTAL I ------- I ----- --- I ------- I I ---------- 

. 



FY 1986 COST BASIS 

DIVISION NO. SCcVD LINE NO. _- 
VEHICLE MILES i2;,it (Q) 

(enter humber from Sheet 1) 
WEEKDAY [-5 
SATURDAY El 
SUNDAY £-T 

SHEET 4 OF 6 

$(UMBER OF STEP ANNUAL COXMENTSISOU.RCE 

TYPE STEP SIZE STEPS COST COST 

(R) (S= INT[Q/R]) (T) (U S*T 
) 

Maint.Oper.Divisions 
Direct 1.0 O2366 tzt,c,ss.to Parts, lube, etc. 

+- -------- 
Non-Departmental Exp 

Direct 1.0 121,112 0.2703 $3z3c.?. Fuel and Taxes. 
------- + --------- 

Non-Departmental Exp 
Step S 69,332 1 3,710 43,}o Wkrnn's Comp. .Maint. 

- t ------ s.+r' S4 
Non-Departniental Exp 

Step S 107,465 I 3,055 431oSS Exp.& Pray for PD 

Maint. Oper. Div. 

Step D 178,810 40,186 RunnThg Repairs 
+ ------- + ------- + ------- mL.a_I. + --------- r+ ------------------- + 

Maint. Oper. Div. 

Step D 2,149,300 40,180 Inspectors 

I 

I Central Maifltenance 

Step S 12,755,513 I 
40,179 Running Repairs 

------------------ + ---- a- -------------- +M+M --------------------- 
I 

Central Maintenance 
Step S 12,904,459 - 40,189 Mechanical 

------------------------------------- 
Central Maintenance 

Step 5 3,160,735 - 40,206 Electrical 

+ ------- 
Central Maintenance 

Step S 3,358,281 40,187 Body Shop 
+-------_+,-.v,.----'---+ --------- t%'t ----- -.-----+ -------- %L 

Central Maintenance 
Step 5 3,582,167 - 40,200 Transmission +t+M+ ------- 

I 

I Central Maintenance 

Central Maintenance 

Step S 4,477,708 40209 Weldinlg ----- -F 'vr,t:, 
Central Maintenance 

Step S 5,656,053 80,316 Cyl. Hd. & Paint Sh 
+ ------- -+ ------- -rJ-a.+--? ------ + --------- +_'w. ---------- 

Central Maintenance 
Step -S 7,676,071 80,430 Mach.Shp & Sht.Met. 

+ ----- 

- Central Maintenance 

Step 5 8,266,538 80,462 Frame Shp& Uphols. 
+n,_vi+ ------ ---- F ------- ma__ -------- + ------- I. ).. 

TOTAL 
I I 

-----" 
I ----- IM, ++L ------- rt --+-'-.-"' h4;4--3+-?."r-----+ 



FY 1986 COST BASIS SHEET 4B OF 6 

IüiVIsio& NO. tcexD LINE NO. 

VEHICLE MILES(cont.) tZi,n7. (Q) WEEKDAY j-3 

(entar number from sheet 1) SATURDAY [-] 
SUNDAY 

+ 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE 
I 

STEP SIZE STEPS COST COST 

(R) (S= .INT[Q/R]) CT) (U= S*T 

+ --------- 

TOTAL I I 

Bt.Fwd. e' r.-'. I$L,is.i j 

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

I 
Icentral Maintenance 

Step S 
I 

9,769,545 
f 
40,182 

J 
Systems 

I 1 

JCePtral Maintenaflce 

Step S 113,433,125 I 
8025O Engine Pts & Teardn 

+ ----- :'-+ ---------- 

I 
IMaint. Oper. Div. 

Step 0 j17,910,833 40,166 Road Failure 
+ --------- '-'-+. --------- 

I 

Central Maintenance 

Step S 21,493,000 - 40,033 
I 

Sign Shop 

I I 
Central Maintenance 

Step D 126,866,250 40,250 Tool & Unit 

I TOTAL I ---- I 

. 



FY 1986 COST BASIS SHEET 5 OF 6 

DIVISION ND. SCtVD LINE NO. 

PASSENGER BOARDINGS 46243 (V) WEEKDAY El 
(enter number from Sheet 1) SATURDAY E-1 

SUNDAY L.- 

+nr 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 
.... W) (X= INT[VIW]) (Y) = X*Y) 

I I I I IPrint Shop 
Direct 1.0 4,243 0.0011 $5o.S Timetables 

-------------------- %aaaba. .4-.--' r-----r ------ 

I I I I 
INon'Departrnental Exp 

Step Sj 163,231 524 Expenses for PL 
+--:---r- 

Step S 
I 

153,231 
I 

Step S 4,715,555 

. !_2_Lh%:2rL,r,c ---- 
Step S 112,860,606 

Step S 119,290,909 

I I 
INonDepartmenta1 Exp 

j14481 
j 

Provisions for PL 
- r' rrt 

ICustomer Relations 

29,678 Telephone Clerks 

I 

ITransit Police 

34,470 Passenger Security 
-- 

Accounting & Fiscal 

32,273 Cash Clerks 

I 

3O955 

ITOTAL 
I 

I --- - $50.87 

. 

Marketing & COmun.. 
Ticket Clerks 



. 

. 

FY 1986 COST BASIS 

DIVISION NO. SCR-TD 

TOTAL LINE AND PERIdO COSTS 

LINE NO! Q3.t.ZfflG 

PERIOD: WEEKDAY f4 
SATURDAY &- 
SUNDAY [4 

SOURCE VALUE 

TOTAL, Sheet 2 Column I Buses 
(AA) 

.9 

TOTAL, Sheet :3, Column 0 -. HoUrs 

TOTAL, Sheet 4, ColUmn U - Miles s, 
I 

TOTAL, Sheet .5, Column AA Pass. 

j 

$.s-oS9 
(DO) 

TOTAL COSTS (Su'm4 rows above) 

I PASSENGER REVENUE Sheet 1 

(FF) 

TOTAL NET COSTS (EEFF) *233 9l97 

SHEET 6 OF 6 



C 

. 
APPENbIX A 

WORK SHEETS FOR LINE 203 

C 



SHEET1OF6 

DIVISION NO. 3 LINE NO. 2o3 

.t ------------ 

WEEKDAY 
I SATURDAY SUNAY 

SOURCE DAILY ANNUAL 
I 

DAILY ANNUAL DAILY 
I 
ANNUAL ANNUAL 

STATISTIC STATISTICJSTATISTIC STATISTIC STATISTICISTATISTIC TOTAL 

-- .2!aL_.!0 
---- :.!E2_ L1:.r 22:2 

Peak.-------, --- 
Buses 

---------------------- .f_ -------- 

Vehicle 2t32 10.4 S4t tQ,4 5fl ,2sS 
Hours 

I 

Pass. *z,4Lo $23' Si,zss $4,44 
Revenue 

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

S 



FT 1986 COST BASIS 

DiVISION NO. 3 LINE NO. 203 

SHEET 2 OF 6 

. PEAK BUSES S - (G) USE FOR WEEKDAY SERVICE ONLY 
(enter number from gheet 1) D0.NOT USE FOR SATURDAY OR SUNDAY 

+ ------- -+ ------ -,.,+--- --------- +-.--,--"-+,-#-h-t'-. ------------- 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 
(H) (1= INT[G/N]) (J) (K IJ 

--------- --------- *_+_____,_.___+______._+r__:.____+__ ----------------- -p 
Facilities Maint. 

Direct 1.0 1 75.4907 475.49 Radio Supplies 
.1- ------------------- t---.-- ------ 

Maint. Oper. Div. 
Step D 5.8 31,945 ServiciAg 

+ -------- 
Scheduling 

Step S 31..5 42,545 Sched. Checkers 
+ ------- ++ -------------- + ------ -+ --------- + ------------------- + 

Maint. Oper. Div. 
Step D 33 31,771 Service Deep Clean ------------------ +'------+&,- ------ 

Maint. Qper. Div. 
Step 0 33.1 - 40,179 Wheelchair Lift Sor 

Facilities Maint. 
Step S 47 39,927 Electronics Maint. 

------------- +'.,'k+C ------- 
Maint. Oper. Div. 

Step,D 60.2 40,173 Farebox Maint. 
+------'+---.-.-_ ------ 4 ---------- -,+-.---,--:v,+ ----- 

Maint. Oper. Div. 
Step D 110 - 40,025 Special Projects 

+ ------- +-:---+--.---x--.-.+ -------- 
Central Maintenance 

Step S 117 32,032 Service 
------------------------------------------------ 

Facilities Maint. 
Step S 142 275,925 Elec.,Prop. ,Supp. 

Maihtenance General 
Step S 142. - 50,168 Instpuction 

+ ---------------- 
Transportation Oper. 

Step 0 15.3 - 750,139 DivisiOn 
---------- 

Transportation Serv. 
Step S 153 - 44,121 Radio Ptspatchers 

£laint. Oper. Div. 
Step 0 153 729,656 Misc., Supp., Adruin 

------------------------------------- 
Contracts & Purch. 

Step 0 153 - 96,867 Storekeepers 
----- 

Central Maintenance 
Step $ 166 47,954 Cent. Shop Superv. 

+ -------- + -------- +.-,.-r---!4'.+ ---------- 

TOTAL 
P -. 

.**----.--- - af$75.4 



FY 1986 COST BASIS SHEET 3 OF 6 

DIVISION NO 3 LINE NO. 

VEHICLE HOURS Z1t32- (L) WEEKDAY /J 
(enter number from Sheet 1) SATURDAY 

SUNDAY 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 
TYPE STEP SIZE STEPS COST COST 

(M) (N= INT{L/M3) (0) (P= N*0 ) t.r--+--.,.---+--------+--- 
I 

jTransp.Oper.Div. 
Step 0 853 2 19,383 I$3S,L, j Operators 

+ --------------------- + ------------- .4- --------- 4 ----------- 4"" -------- -r ----- + 

Non-Departmental Exp 
Step D 853 2 1,681 $S,3L Wkmn's Comp.Oper. +---r f 4r.as+ +_+4-...-+t-.. ---------- 

I 

JMaint.Oper.Divisions 
Step S 216,714 j 34,400 

I 

Nonrevenue Maint. 
+ -------- --------- -4 ----------- .o4. ------- + ----------- 4- ------ I. ---------- 

Schedul ing Dept. 
Step S 329,783 42,044 Schedule Makers 

Transportation Serv. 

Step S 42-1,400 44,002 Street Supervisors 
_-+ ---------------- 

Transit Police 
Step .5 446,176 34,471 Transp. Serv. Insp. 

--------- -+-. ----- 
I I I 

ITransportation Inst. 

Step S 474,000 
I 
444 

I I 

OpSator Training 
+ -------- + ------------ 4_ç*j.M ------ 4 ---------- + --------- 

I I I 

[Account. & Fiscal 
Step S 632,083 

I 

31,084 
I 

Payroll Clerks 
--------- -4 ---------- a...4......... ----- n----4--,--+,-.-.--'.-:-'---#r--.-. -------- 

. 



FY 1986 COST BASIS SHEET 4 OF 6 

DIVISION NO. LINE NO. 20z, . VEHICLE MILES '.o.SL (Q) W5PAY a-i 
(ente' number from Sheet 1) SATURDAY C J 

SUNDAY C ] 

---------------- .----4 -------- 
NUMBER GE STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 

(R) (S= INT[Q/R]) (T) (Ut S*T 

--------- 
Maint.Oper.Divisioni 

Direct .i.o t7,oS(0 O.Z366 $4,O6.4S Parts, lube, etc. 

Non-Departmental Exp 

Direct 1.0 '7,OS 0.2703 $4,610.24 Fuel and Taxes 

------------------------------------------------- 
I Non-Depa.rtrnntal Exp 

Step 3 619,332 3,710 Wkmn's Camp. Maint. 

+ ------- + -------- -------+ 
Non-Departmental Exp 

Step S 107,465 3,055 Exp.& Pray for PD 

1 --------------- - '. ------- 4. ---- + --------- #.-.- ---------------------------- + 
Maint. Oper. Div. 

Step D 178,810 40,186 Runhing Repairs 

+ ------ + %1._t_.i I--.ttr ----- + ------------------------------- 
Maint. Oper. Div. 

Step D 2,149,300 40,180 Inspectors 

I Central Maintenance 

Step S j2,755,51ä j 4O,179 Running Repairs 

---------- + ------------ +.,-----a-- ----------- +-----.,+& ------------ 
Central Maintenance 

Step S 2,904,459 40,189 Mechanical 
--------------------------------------------- 

Central Maintenance 

Step S 3,160,735 40,206 Electrical 

+ ------- 
Central Maintenance 

Step S 3,358,281 4O187 Body Shop 

+ ------ .'+..----'---+ ----------- I...o._.f.. ----------- 4.,. ----------- 
Central Maintenance 

Step S 3,582,167 40,200 Transmission 
------------------------------------------------------------------------------- 

I 
I Central Maintenance 

Step 5 13,960,185 I 
39,984 Engine Line 

+ ------- + ------------- +--,-t.t ----- + -------- +----r,------+-- ----- - ------------- + 
Central Maintenance 

Step S 4,477,708 40,209 welding 

+--,+ ----------- + -------------- .n I. 
Central Maintenance 

Step S 5,656,053 80,316 Cyl. Hd. & Paint Sh 

+ ---------- 4. ------ ''.'" --------- + --------- .'. trri ---------------- 
Central Mainteyiance 

Step S 7,676,071 80,430 Mach.Shp & Sht.Met. 

+ -------- 
Central Maintenance 

Step S 8,266,538 80,462 Frame Shp & Uphols. 

I 
TOTAL 

I --'- I 
----- 

I I 

+ ----------- + --------------- -------------- Iy j4+ --------------------- + 



F? 1986 COST BASIS SHEET 4B OF 6 

DIVISION NO. 3 LINE NO. ZoS 

VEHICLE MILES(cont.) (Q) WEEKDAY f 

(enter number from Sheet 1) SATURDAY 
[. ] 

SUNDAY [ ] 

I 
NUMBER OF STEP 

I 
ANNUAL 

I 
COMMENTS/SOURCE 

TYPE 
I 
STEP SIZE 

I 
STEPS COST 

I 
COST 

(R) ((5= INT[Q/R]) (Y ((U Sfl 
+ ------------------------------- 

TOTAL I I .1 

Bt.Fwd.f -"----- ----t- ,-e.tr4 

------------- 
ICentral Maintenance 

Step S 9,769,545 40182 Systems 

I I 

jCentral Maintenance 
Step S 113,433,125 

I 
80,250 

I 

Engine Pt; & Teardn ------------------- 

JMaint. Oper. Div.. 

Step B 17,910,833 40,166 Road Failure 
+ -------- 

Central Maintenance 
Step S 21,493,000 - 40,033 Sign Shop 

I 

Central Maintenance 
Step D 26,866,250 

I 

40,250 Tool & Unit 

TOTAL 

. 



F? 1986 COST BASIS SHEET 5 OF 6 

DIVISION NO. 3 LINE NO. 2o3 

PASSENGER BOARDINGS . (V) WEEKDAY j 
(enter number from Sheet. 1) SATURDAY [ ] 

SUNDAY [] 

+,.... 
NUMBER OF STEP 

I 
ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST 
I 

COST 

(W) (X= INtLV/W]) J(z X*Y) 

+ ------ _+ --------- +e--e-..--+'- --------- +M.r '- -------------- 
Direct 1.0 0.0011 $7.44 :ies 

------------------------------- ...Mc .oa.a. ------ -"-A%r S--e -------- 4-- 
I I I I 

INon'Depa.rtental Exp 
Step S 163,231 524 Expenses for PL 

+ -------- +w'----a--r--+ ---------- 
I I I 

(Non'Departrnen.tal Exp 

Step S 163,231 
J 
14,481 Provisions for PL 

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

I 
ICusto1r Relations 

Step .S 4,715,555 29,678 j Telephone. Clerks +-r ------------ .+--..'_--.--- ''' 
I I 

(Transit Police [ 
I 

Step S 12,482,3 
I 

34,470 j Passenger Security 
+ ------- 

I I I I 

Accounting & Fiscal 

Step 5 112,860,606 I. j 
32,273 Cash Clerks a4lG...&.thu...h ------- 44.j_.4+lbSI*aS,IA, ------- 

I I 

Marketing & Comniun. 

Step S 119,290,909 30,955 j Ticket Clerks +t 
I I I I±AA 

I TOTAL I I '-.--'t. I ---- 1 

''' 
i --'---. 

. 



FY 1986 COST BASIS 

DIVISION NO. .3 LINE NO. 2o3 

TOTAL LINE AND PERIOD COSTS PERIOD: WEEKDAY [v 
SATURDAY [ 

SUNDAY [ 

ISOURCE I 
VALUE I 

TOTAL, Sheet 2, Column I -, Buses 
(AA) 

TOTAL, Sheet 3, Column 0- Hours 

tdTAL, Sheet 4, Column U - Miles 

TOTAL, Sheet. 5, Column AA Pass. 

TOTAL COStS (Sum4 rows above) $so, W%.JZ. 

PASSENGER REVENUE Sheet 1 

(FP) 

'------ 
TOTAL NET COSTS (EE4fl $a 39LZ 

SHEET 6 OF 6 



FY 1986 cost BASIS SHEET 3 OF 6 

DIVISION NO. LINE NO. 203 
VEHICLE HOURS 54t (L) WEEKDAY [ 3 

(enter number from Sheet 1) SATURDAY 
S UN DAY 

------_ ------- 
NUMBER OF STEP ANNUAL. ch1MENfl/sGuR.cE 

TYPE STEP SIZE STEPS COST COST 

CM) (N= INT[L/M]) (0) (P= no ---------------------------- 
I I ITransp.Oper.Div. 

Step 0 853 j 19,383 Operators 
+-------. ------------- +---rr 

- 
j Non-Departmental Exp 

Step 0 853 1,681 WkmrYs Comp.-Oper. 
+ -------------------------- 

I I 
jMaint.Oper.Divisio.ns 

Step S 216,714 j 
34,400 j Non-revenue Maint. ------- + -------- + ----------- --I. ------- + ---------- +- -------- S ----------- 

Scheduling Dept. 
Step S 329,783 - 42,044 Schedule Makers t 

Transportation Ser... 
Step S 421,400 44,002 Street Supervisors 

---------------------------------------------- -1- ------- 
Transit Police 

Step S 446,176 34,471 Transp. Serv. Insp. 
+ ------- - - 

I I I I ITransportation Inst. 
Step S 474,000 44,244 Operatot TPaining ------------------------------------ fl.a 

I I I lAccount. & Fiscal 
Step S 632,083 T 31,084 Payroll Clerks 

I 



FY 1986 COST BASIS 

DIVISION NO. 3 LINE NO. 2o3 
VEHICLE MILES 4, 3z (Q) WEEKDAY. £ ] 

(enter numberTrom Sheet 1) SATURDAY [-1 
SUNDAY [ ] 

SHEET 4 OF 6 

--------------------- +---, 
NUMBER OF StEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 
(R) (3= INT[Q/R]) (T) (U= S*T ) 

+ --------- 
Maint.OperDivisions 

Direct 1.0 4,32o 0.2366 9p%,023.5$ Parts, lube, etc. 
-------------------------- 

Non-Departmental Exp 
Direct 1..O 4, 32b 0.2703 $;I.3-z Fuel and Taxes 

--------- 
Non-Departmental Exp 

Step 3 59,332 3,710 Wkmn's Comp. Maint. ------------------------------- 
Non-Departmental Exp 

Step S 107,465 - 3,055 Exp.& Pray for PD 

+-rtj-,,,+y-.-- ------- --..---- +7.'-r ---- 
Maint. Oper. Div. 

Step 0 178,810 40,186 Running Repairs 
}--.n, ----- + ------------ e+ ------------------ + 

Maint Oper. Div. 
Step D 2,149,300 40,180 Inspectors 

+ --------- tr. - 
I Central Maintenance 

Step S J2,75515l3 I 
40,179 Running Repairs ------------------------------- 

Central Maintenante 
Step S 2,904,459 40,189 Mechanical 

+ -------- 
Central Maintenance 

Step S 3,160,735 40,206 Electrical 

Central Maintenance 
Step 5 3,358,281 40,187 Body Shop 

+ ------ -.+ --------- ---------- +J1 ----------- + -------- ). 

Central Maintenance 
Step S j3,582,167 40,200 Transmission ---------------------------------------------------------------- 

I I I Central Maintenance 
Step S j3,96O,l85 

I 
39,984 Engine Line --------------------------------------------------------------- 

Central Maintenance 
Step S 4,477,708 40,209 Welding ---------- 

I Central Maintenance 
Step S j5,656,053 80,315 Cyl. Nd. & Paint Sh 

+ ------- +e.u-u.rs+$ ---------- -I-.. -------- +-'.-.. -- '.---,_+ ----------------- 
.Central Maintenance 

Step S 7,676,071 80,430 Mach.Shp & Sht.Met. 
+ -------- 

Central Maintenance 
Step S 8,266,538 80,462 Frame Shp & Uphols. +.-t--------- ----- -'.'.- ath-r-.tr4+ 

I 
TOTAL 

I I 
' 

I -'' 1--' ----------------- +-. ----------- + ------------ Iv- -i -------------- + 



FY 1986 COST BASIS SHEET 4B OF 6 

DIVIsION NO. 3 LINE NO. Zo3 
VEHICLE MILES(cont.) 4 2_(o (Q) WEEKDAY [ ] 

(enter number Irom Sheet 1) SATURDAY 
SUNDAY £ 3 

NUMBER OF STEP 
I 

ANNUAL COMMENTS/SOURCE 
TYPE 

I 
STEP SIZE STEPS COST 

I 
COST 

I 

(R) (5= I$T[Q/R]) (T) j(U= S*T 

TOTAL I 

Bt.Fwd. .------ S2, t92.95I 
--------------------------- 

ICentral Maintenance 
Step S 9,769,545 40,182 Systems 

jCentral Maintenance 
Step S 113,433l25 

I 
80,250 Engine Pt.s & Teardn 

+-'-r-+ ---------- 
- I 

IMaint. Oper. Div. 

Step 0 j17,910,833 40,166 Road Failure 
+ -------- 4---------+ --------------- 4"- ------ - ------- + --------- .Central Maintenance Step S 21,493,000 40,033 Sign Shop 

I I I 

Central Maintenance 
Step 0 126,866,250 

I 

40,250 Tool & Unit 

TOTAL $2, 92.%S ____.a, 
-------- + --------- n,ja I'. ------- + ... ---------- 



A' 1986 COST BASIS SHEET 5 OF 6 

DIVISION NO. LINE NO. 203 

PASSENGER BOARDINGS 2,64 ('I) WEEKDAY [ i 

(enter number fro)1 Sheet 1) SATURDAY 54 
SUNDAY [] 

NUMBER OF STEP ANNUAL COMMENTS/SoURCE 
TYPE StEP SIZE STEPS COST COST 

(W) (X= INTEV/W]) (fl (Z = X*Y) 

I I I I I IPrint Shop 

I 
Direct 1.0 Z9b4 0.0011 

j I 

Timetables 

I J J 
NOn-Departmental Exp 

Step S 163,231 
I 

524 
I I 

Expenses for PL 
4. --------- 4,:---e-. 

I I I 
INonDePartmental Exp 

Step S 163,231 14,481 Provtsions for PL 
+r.-.r.--+ ----------- 

ICustoer Relations 
Step S 4,715,555 29,678 Telephone Clerks 

------------------ .1 ITranit Police 
Step S 112,482,353 34,470 Passenger Security 

-------- ..M+ 
Accounting & Fiscal 

Step S 12,860,606 32,273 Cash Clerks 

TOTAL i I 

n 

30,955 

$sa, 

Marketing & Comun. 
Ticket Clerks 



FY 1986 COST BASIS 

DIVISION NO. 3 

C 

TOTAL LINE AND PERIOD COSTS 

LINE NO. 203 

PERIOD: WEEKDAY [ I 
SATURDAY [.-"J 

SUNDAY [ ] 

SOURCE I VALUE 

TOTA1, Sheet 2, Column I Buses 
(AA) 

TOTAL, Sheet 3, Column 0 Hours o 
(B B) 

TOTAL, Sheet 4, Column U - Miles $2, 92.sG 

TOTAL, Sheet 5, Column A.A"4 Pass. 2 
(DD) 

TOTAL costs (Sum 4 rows above) 2 
(AA+BB+CC+OD= EE) 

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

PAStENGER REVENUE Sheet 1 I 

(FF) 

TOTAL NET COSTS (EEFF) 

SHEET 6 OF 6 



FY 1986 COST BASIS 

DIVISION NO. 3 LINE NO. 203 
VEHICLE HOURS 5S.z (L) WEEKDAY E ] 

(enter number from SheeCi) SATURDAY 
SUNDAY 

SHEET 3 OF 6 

NUMBER OF STEP 
I 

ANNUAL COMMENTS/SOURCE 
TYPE STEP SIZE STEPS COST 

I 
COST 

(M) (N= i!ittLIM]) (0) J(P= N'O 
tV-_ 

I 
jTransp.Oper.Div. 

Step P 853 19,383 0 OpErators 
+ --------- + ---------- .. ----------------- -.-.--- 4- ----------- 4- ------ - 

Npn-Departmental Exp 
Step D 853 1,681 Wkmn's Comp.-Oper. 

+ ----- --- 
I I 

IMaint.Op.et.DivisionIs 

Step S 216,714 j j 34,400 
I 

Non-revenue Maint. 
+ ---------- + ---------- 4- ------------ -+ --------- + ----------- 4-.--'- ---------------- 

Scheduling Dept. 

Step S 329,783 42,044 Schedule Makers ---------------- k'-t----.r+ 
I 

Transportation Serv. 

Step .S 421,400 44,002 Street Supervisors 
------------------------------------------------------- 

Transit Police - 

Step S 446,176 j 34,471 Transp. Sen. Insp. +-----t-.-.--ri--- ----------- 
I I I 

ITransportation Inst. 

Step S 474,000 44244 Operator Training 
+ ---------- + --------- ---4-s, ----------- + ------------ .4- ------------ +nna ------------ 

TOTAL ... 

lAccount. & Fiscal 

- 



FY 1985 COST BASIS 

DIVISION NO. 3 . VEHICLE MILES 4,bE2 
(enter number from Sheet 1) 

LINE NO. 2o3 

WEEKDAY C 3 
SATURDAY [ ] 
SUNDAY li-i 

SHEET 4 OF 5 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 
TYPE STEP SIZE STEPS. COST COST 

(R) (5= INT[Q/R]) (T) (U= S*T ) 
+ --------- + 

Maint.Oper.Divisions 
Direct 1.0 4,6 0.2366 $t,lataz Parts, lube, etc. 

+ --------- +a'+ ---- 
Non-Departmental Exp 

Direct 1.0 4,b59 0.2703 $t,ZS.33 Fuel and Ta*es 
-I--- ------- 

I 
Non-Departmental EXp 

Step 3 69,332 3,710 Wkmn's Comp. Maint. 
+ -------- +nr+ ---------- + ---------- 

Non-Departmental Exp 

Step S 107,465 3,055 Exp.& Prov for PD 
------------------ t w. ,.-t-c- ------ 

Maint. Oper. Div. 

Step 0 178,810 40,186 Running Repairs 
+---,--n-'.+ ------- __.a_+ ------ s- I--n.',r-4+ ---------- r'+ -------------------- + 

Maint. Oper. Div. 

Step 0 2,149,300 40,180 Inspectors 
--------------------------- 

I 1 

I Central Maintenance 

Step S 12,755,513 I 
40,179 Running Repairs 

-------- + ------------- + ---- -' --- + ------- +V+'2t ---------- 
Central Maintenance 

Step S 12,904,459 40,189 Mechanical 
-------- 

Central Maintenance 

Step S 3,160,735 40,206 Electrical 

+ ------- +--+---+r-.,-tt+ 
Central Maintenance 

Step S 3,358,281 .,.. 40,187 Body Shop 
+ -------- +-.,,. ------ r+ ---------- '--+s-r ..-..-.a..+ --- ----+ --------- 'r -''" 

Central Maintenance 

Step S 3,582,167 40,200 Transmission 
------- 

I Central Maintenance 

Step S 3,960,185 39,984 Engine Line 
+ ------- ---------- + --------- + 

Central Maintenance 

Step S 4,477,708 40,209 Welding 
+-----n+ ----------- + ------- ---!3s I. -------------- 
I 

Central Maintenance 
Step S 5,656,053 80,316 Cyl. lid. & Paint Sh 

+ -------- +n+e. ------ ---+ -------- 
Central Maintenance 

Step S 7,576,071 80,43.0 Mach.Shp & Sht.Met. 

Central Maintenance 

Step S 8,266,538 80,462 Frame Shp & Uphols. +_+.tv. n.,--_,,a.-tt-,-+ 
ITOTAL ------- 

I --'---- I 
$t,3G'.c, ----a, 

I 



FY 1986 COST BASIS 

DIVISION NO. 3 LINE NO! 203 

VEHICLE MILES(cont.) .4 s_, (Q) 
(enter number +rom sheet 1) 

+--,t.e-'--, 
NUMBER OF STEP 

TYPE STEP SIZE STEPS COST 

(R) (S= IWT[Q/R]) CT) 

WEEKDAY C ] 

SATURDAY [ ] 

SUNDAY &-] 

COST 
(U= 5*T 

SHEET 4B OF 6 

NTS/SOURCE 

TOTAL I 

Bt.Fwd. -' I 

' Sz,%I.ts 

- Central Maintenance 
Step S 9,769,545 40,182 Systems 

I 
ICentral Maintenance 

Step S 13,433,125 80,250 Engine Pts & Teardn 
------------- 

I I 
IMaint. Oper. Div. 

Step D 17,910,833 40,166 Road Failure 
+ ------- .2.__ - ------------------------------------------------ 

Iqentral. Maintenance 
Step S 21,493,000 40,033 Sign Shop 

------ +- --.r-J-A4-+a + 

Central Maintenance 

Step D 26866,250 40,250 Tool & Unit 

TOTAL I --- I I ----- I I 

S 



FY 1986 COST BASIS 

DIVISION NO. 3 LINE NO. 

PASSENGER BOARDINGS 3. 9L (V) WEEKDAY 1 3 

(enter number from Sheet 1) SATURDAY E ] 

SUNDAY [j 

SHEET 5 OF 6 

rr 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 

04) (X= INT[V/W]) (Y) (Z X*Y) 

I I I 
IPrint Shop 

I 

Direct 1.0 
I 

3,t92 
I 
0.0011 

I 

$3' 
I 

Timetables 
- - --------- 

I I I I 
INon-Departmental Exp 

Step S 163,231 
f 

524 
f 
Expenses for PL 

+ -------- +.,---------.-3 ---- + 

I I I 
INonDpartental Exp 

Step S 
j 

163,231j 14,481 Provisions for PL 
J--'---+ra+ v', 

I 

jCustorner Relations 

Step S 4,715,555 29,678 Telephone Clerks 
+ ------- 4--.rr+ 

I I 
ITransit Police 

Step S 12,482,353 j 34,470 Passenger Security 
+ ------ '-- ---------- 

1 1 1 

jAccounting & Fiscal 

Step S 1121860,6Q6 
I 

j 32,273 Cash Clerks 

I I I 
Marketing & Cdñtiun.. 

Step S 119,290,909 I 

30,955 Ticket Clerks 

................ H I I I I 

I 
TOTAL 

I I I 

I 

4 --------- 4- -------- S.-- - --a,--4r--$'4- 1t -------- 

El 



Ft 1986 COST BASIS 

DIVISION NO. 3 
TOTAL LINE AND PERIOb COSTS 

LINE NO. 2o3 

PERIOD: WEEDAY C I 

SATURDAY C ] 

SUNDAY [,j 

SOURCE VALUE 

--- 

TOTAL, Sheet 2, Colunrn I Buses 
(AA) 

TOTAL, Sheet 3, Column 0 - Hours 
(SB) 

TOTAL, Sheet 4, Column U - Miles SZ,3bI.S 
I 

TOTAL, Shelet 5, Column AA" Pass. S cob) W 

S 

TOTAL COSTS (Sum4row above) 
, OS.1 

(AA+BB+CC+DD= EE) 

REVENUE heet 1 

TOTAl. lT CO$TS (EE4F) 

SHEET 6 OF 6 



FY 198.6 COST BASIS SHEET 3 OF 6 

IVIS1ON NO. LIJ4E NO 2b3 
VEHICLE HOURS .Z5S (L) WEKDA fl-] 

(enter number frorn1Sheet[ 1.) SATURDAY [-j 
SUNDAY 

4.---.-4-- ------ 
NUMBER OF 

T 
STEP 

J 
ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS 
I 

COST 
I 

COST 
(N) (N= INT[L/M])I (0) (N N*O 

+ ---------- ---------- + ----------- + ------- +m ---- 2j+ --------- 
I I 

ITransp.Oper.Div. 
Stp D 853 3 19,383 I4. Opétators 

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

Non-Departmental Exp 
Step 0 853 i681 SS%o43. Wkmn's Comp.-Oper. 

+ ----- 
I 

Ma.int.Oper.Oivisions 
Step 5 216,714 34,400 Non-revenue Haint. 

Scheduling Dept. 
Step S 329783 42,044 Schedule Makers 

----------------------- +r--+-ç ----- i r--+ -------- - -------- + 

. Transp.Ortatton Serv. 
Step S 421,4QO 44,002 Street Supervisors 

,.+_!-,,-,--. ------- 
- Trsit Police 

Step S 446,176 . 34,471 Transp. Serv. Insp. 
-------------------------------------------- 

- I I 

jTransportation Inst, 
Step S 474,000 

( ( 
44,244 

( ( 
Operator Training ------- + 4 -------- + ------------ +n ----------- 

I I I 
lAccount. & Fiscal 

Step S 632,083 31,084 j Payroll Clerks 

TOTAL I ----:--- I ----- I I 

-"- .... 

. 



FY 1986 COST BASIS 

DIVISION NO. 3 LINE NO. 2ô3 

HICLE MILES 2.o4I (Q) WEEKDAY [....] 

(enter number from Sheet 1) SATURDAY [..- 

SUNDAY 

SHEEt . OF 6 

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

NUMBER OF STEP ANNUAL CoMMENTS/souRcE 

TYPE STEP SIZE STEPS COST COST 
(R) (S= INT[QIR]) (T) (11= S*T 

+ ---------- 
Maint.Oper.Divisions 

Direct 1.0 2L,o4-% 0.2366 $L, tbk.3o Parts, lube, etc. 

Non-Departmental Exp 

Direct 1.0 2,o41 0.2703 $1;b8,SZ Fuel and Taxes 
+ ------------------ -+ --------------- + --------- + ---------- a+ ------------- 
I Non-Departñiental Ep 
Step S 69,332 3,710 Wkmn's Comp. Maint. 

+ ------- +-,---e.+-- -------- + -------- 
Non-Departmental Exp 

Step S 107,465 - 3,055 Exp.& Prbv for PD 

Plaint. Oper. Div. 

Step D 178,810 - 40,186 Running Repairs 
+--tn'-+ ------------- r+ ------------------ 

Plaint. Oper. Div. 

Step D 2,149,300 - 40,180 Inspectors 
+ 

I Central Maintenance 

Step 5 12,755,513 I 
40,119 Running Repairs 

------------ +L ----------- +--.-- ------ +&2% ------------------------ 

I 
Icentral Maintenance 

Step S 12,904,459 40,189 
I 

Mechanical 
--------------------------------- 

Central Maintenance 

Step S 3,160,735 - 40,206 Electrical 

Central Maintenancle 
Step S 3,358281 40,187 Body Shop 

+ ----- -+ --------- ---------- 
Central Maintenance 

Step S 3,582,167 - 40,200 Transmission 
-------- 

I Central Maintenance. 

Step S 13,960,185 I 
39,984 Engine Line 

----- 

Central Maintenance 

Step S 4,477,708 - 40,209 Welding 
------------------------------------------- 

Central Maintenance 

Step 5 5,656,053 80,316 Cyl. Hd. & Paint Sh 
+ ---------- + -------- +-'r ------------- 

'Central Maintenance 

Step S 7,676,071 80,430 Mach!.Shp & .Sht.Met. 

+ --------- -e ---------- - ------ 
Central MMptena.nce. 

Step S 8,266,538 80,462 Frame Shp & Uphols. 

ITOTAL. I -'- i 

.---: St3,Zoo. (S ---' I ------------------- +--r'r -------- E.'+,--v-?- ------- + 



1986 COST BASIS SHEET 4B OF 6 

DIVISION NO. . LINE NO. 1e3 

VEHICLE MILES(cont.) 2-,P4t (Q) WEKDAY E'-1 

(enter number from Sheet 1) SATURDAY 
SUNDAY [- 

NUMBER OF STEP 
I 

ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS cOST I 
OOST 

(R) (S INT[Q/R]) (1) I(U' S*T ++"".. n'."' 4 iCaa. 
TOTAL I I 

Bt.Fwd. -.'-- j$t,too. s I '"" 
I. --.v ------------ -+.t+_ ------ 4. -------- 

(Central Maintenance 

Step S 9,769,545 40,182 
I 

Systems 

I 

jCentral Maintenance 

Step S 13,433,125 80,250 Engine Pts & Teardn 
------------------- 

I I 
IMaint4 Oper. Div. 

Step D 17,910,833 40166 j Road Failure 
+ "-". ----------------- 

Central Maintenance 'I Step S 21,493,000 40,033 Sign Shop 
---- -4.a. ------- + 

I I I I 

Central Maintenance 
. 

Step D 26,866,250 40,250 Tool & Unit 

I TOTAL I -----. I ---- I 
-:--: kis,toe. iS I 

. 



FY 1986 COST BASIS SHEET 5 OF 6 

IVISION NO. 3 LINE NO. 2o 

ASSENG.ER BOARDINGS 12, 9z1 (V) WEEKDAY El 
(enter number from Sheet 1) SATURPAY 

SUNDAY [ 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 
TYPE STEP SiZE STEPS cbsT COST 

(W) (X= INT[V/W]) (Y) (Z. = X*Y) 

+ ----- '-. ------------- 

I I I IPrint Shop 
Direct. 1.0 

I I 
0.0011 

I I 
Timetables 

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

I I I I I 
INonDepartmental EXp 

Step S 
J 

163231 524 
I 

for PL 
+ -------- 4. ---------- -ada ---------- r4----,- 

I I I I INooDe.p.?rt.entaT Exp 

Step .5 163,?31 14,481 Provisions for PL 
+ ------ + ----------- + --------- .t+ -------- +c:*'r+ ---------------- 

JCustomer Relations 

Step S 4,715,5.55 29,678 Telephone Clers 
+ ------- +--.-yr.,"-+ -------------- + ------- +4or+_ ------------ 

I I 
ITransit Police 

Step S 12,482,353 34,470 Passenger Security 
+ ----------- .rr+&r+.+L+ ------------- 

I I I I 
Accounting & Fiscal 

Step S 
' 

j12,860,60.6 
I I 

32,273 Cash Clerks 
4-------"+-a'+& ------- 

I 

Marketing & Comun. 
Step S 19,290,909 

] 

30,955 Ticket Clerks 
+ + ------------- i,aa4..s ----- 

TOTAL 
i i 

-.-,-tz 
I ----- 

. 



1986 COST BASIS 

DIVISION NO. . 3 

TOTAL LINE AND PERIOD COSTS 

LINE NO. ao3 

PERIOD: WEEKDAY L'-i 

SATURDAY f-I 
SUNDAY r-i 

SOURCE VALVE 

TOtA, Sheet 2, Column I Buses 

SHEET 6 OF 6 

. 

TOTAL, Sheet 3, Cblunin 0 - Hours 

TOTAL, Sheet 4, Column U '- Miles 
(CC) 

$13 zoo.J$ 

+ '.'a?-r 

TOTAL, Sheet 5, Column AA Pass. 
(DD) 

TOTAL COSTS (Sum 4 rows above) $%,43l.S 
(AA+BB-FCC+DD= EE) 

.. 

PASSENGER REVE$IUE Sheet 1 4,44 
I ............ 

TOTAL I(Et COSTS (EEFF) S?I,53..fl 

- - ------ M!e+- -.,-..- + 



. 

APPENDIX B 

WORK SHEETS FOR LINES 208 AND 225/226 



DIVISION NO. 3 LINE NO. Zog 

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

WEEKDAY SATURDAY SUNDAY 
SOURCE DAILY ANNUAL DAILY 

I 
ANNUAL DAILY ANNUAL ANNUAL 

STATISTIC STATISTIC STATISTICISTAIISTIC STATISTIC STATISTIC TOTAL 

SHEET 1 OF 6 

IT2L_$!____ t:i .!2! 

Peak---.---- ---s --- ..----.- 

Buses 
---------------------------- 

--------------------------------------------------------- I 

Vehicle 
Miles 241.2. I254a ++ ------- 
Pass. 
Boarding 

Pass. 

Revenue ---------------------------- 

S4 



FY 1986 COST BASIS 

DIVISION NO. 3 LINE NO. 

SHEET 2 OF 6 

PEAK BUSES 5u.ij t4t-r jsg (G) USE FOR WEEKDAY. SERVICE ONLY 
(enter number from Feet 1) flU NOT USE FOR SATURDAY OR SUNDAY 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 
(H) (1= INT[G/H]) (J) (K= IJ ----------- 

Facilities Maint. 
Direct 1.0 75.4907 Radio Supplies ---------------- + 

Maint. Oper. Div. 
Step 0 5.8 31,945 Servicing -------- + ------------ + -------- + ------ ____--+ --------- .-.-- ------- + 

.Schedül trig 
Step $ 31.5 42,645 Sched. Checkers 

Maint. Oper. Div. 
Step D 33 31,771 Service Deep Clean 

+ --------- + ----------- ------------ .I._ --------- + ------- _--+ -------------------- + 

Maint. Oper. Div. 
Step 0 33.1 40,179 Wheelchair Lift Ser 

Facilities Maint. 

Step S 47 39,927 Electronics Maint. 
---------- 

Maint. Oper. Div. 

Step D 60.2 40,173 Farebox Plaint. 

+ --------- + ------------ + ---------- + ------- + ---------- Zt..4fl. -------- 
Plaint. Oper. Div. 

Step 0 110 
I 

40,025 
J 

Special Projects 
+ -------- 

Central Maintenance 
Step S 117 32,032 Service 

I IFacilities Plaint. 
Step .S 142 1275,925 j 

Elec.,Prop.,SUpp. ---------- -_-t-. 
Maintenance General 

Step S 142 50,168 IUstructibn 
+ -------- ±__ ---- 

Transportation Oper. 
Step 0 153 750,139 Division --------------------------------------- 

Transportation Sert. 
Step .S 153 44,121 Radio Dispatchers 

+ ------ -L--+ ---------------- + ---------- +.----- -------------- + 

Maint. Oper. Div. 
Step 0 153 729,656 Misc., Supp.., Admin 

+ ------- + ----------- j.+ ------ 4. ------- + ---------- 
Contracts & Purch. 

Step 0 153 96,867 Storekeepers 
------ 

Central Mal nienance 
Step S 166 47,954 Cent. Shop Superv. 

4 -------- + --------- '--+---- ---------- -_.-+ ------- +-----_----+a--.t-_--.--- --------- + 

ITflTAI I I ------ I H-- ------- 
rr+r ---------- + ----- 



DIVISION NO. LINE NO. 

VEHICLE MILES 12,542. (Q) WEEKDAY [ ] 
(enter number from Sheet 1) SATURDAY [ ,J 

SUNDAY [rJ 

.rt---------_.-. ----- NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 

(R) (5= INT[Q/R]) CT) (U= S*T 

Maint.Oper.Divisions 

Direct 1.0 '2,542 0.2366 $2,97 Parts, lube, etc. 
---------------------------------------- 

Non-Departmental Ep 
Direct 1.0 t2,542. 0.2703 $3,s Fuel and Taxes 

I Non-Departmental Exp 
Step S 69,332 3,710 Wkmn's Comp. Ma:int. 

+ -------- + ---------- 
Non-Departmental Exp 

Step 5 107,465 3,055 Exp.& Prov for PD 

Mã.int. Oper. Div. 

Step 0 178,810 40,186 Running Repairs --------------------------------------------------------------- + 
Maint. Oper. Div. 

Step D 2,149,300 40,180 Inspectors 

I T I Central Mãinténànce 
Step S 12,755,513 40,179 Running Repairs 

I 
Central Maintenance 

Step S 2,904,459 40,189 Mechanical 
+ -------- +t ------ 

Central Maintenance 

Step S :3,160,735 40,206 Electrica) 

Central Maintenance 

Step S 3,358,281 40,187 Body Shop 
+ ------ -+-_.----c---+ ---------- r +e $r,'rrrz I 

Central Maintenance 

Step S 3,582,167 40,200 Transmission 
+ ------- + ----------- ------------- +--n%+.rt&.. ---------- 

I I Central Maintenance 

I Step 5 3,960,185 I 
39,984 EAgine Line 

Central Maintenance 

Step S 4,477,708 40,209 Welding 
+ -------- + ----------- + ------- s___aF_ta.*t.&a ---- a+,.,. ---- 

I Central Maintenance 

Step S 5,656,053 80,316 Cyl. Rd. & Paint Sh 
+ ---- +'1-r+'-r. ---- ++Sa.h+r'$r. ------- 

entral Maintenance 
Step S 7,676,071 80,430 Mach.Shp & Sht.Met. 

+ -------- +1+ ---- 

0 Central Maintenance 
Step S 8,266,538 80,462 Frame Shp & Uphols. +'_t+ ----------- f.. ---- SM+.*. ------ + -------- ta ------ + 

I 
TOTAL 

I I -'- 
+ 



FY 1986 COST BASIS 

DIVISION NO. .3 LINE NO. 2b8 

WEEKDAY £ ] EHICLE MILES 
SATURDAY [ ] (enter nurnber7FiWSheefl) 
SUNDAY [vJ 

+ftflr2rI+ .-,----+-.-. ------- _ _+ +n...a.i.,,.t..+--.. ------ 

SHEET 4 OF 6 

NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 

(R) (5= INT[QIR3) (1) (U= Sfl 

Maint.Opet.Divisions 

Direct 1.,O 542. 0.2366 $2,9W3 Parts, lube, etc. 

+--:-.--+----r+'...,- 
Non-Pepart.ntal Exp 

Direct 1.0 t2,641 0.2703 $3,3 Fuel and Taxes 

Non-Departmental Exp 

Step 5 69,332 3,710 Wkmn's Comp. Maint. 

--- 
Non-Departmental Exp 

Step 5 107,465 3,055 Exp.& Proy for PD 

Maint. Oper. Dlv. 

Step 0 178,810 - 40,186 Running Repairs 

a.Maint. Oper. Dlv. Step D 2,149,300 40,180 InspectOrs 
--------- + ------ +__r__.%_n_.t¼_.Mt* 

I Central Majntenance 

Step j2,755,513 
I 

40,179 Runninlg Repairs 

+ -------------------- +r' -------- + 
Central MainteAance 

Step .5 2,go4,45g 40,189 Mechanical 
+ --------- + ------------ 4. ----------- 

Central Maintenance 

Step S 3,160,735 40,206 Electrical 

+ ------- 
Central Maintenance 

Step S 3,358,281 40,187 Body Shop 
+ ------ +V ---------- e+ ---------- ._%co+r+eI I. 

Central Maintenance 

Step 5 3,582,167 40,200 Transmission 
--------------------- 

I 

I Central Maintenance 

Step S 3,960,185 - 39,984 Engine Line 
------------------------------- 

Central Maintenance 

Step S 4,477,708 .. 40,209 Welding 
+ ---------- + ---------- + -------------- I =fl t_&- ----+-'---I.-_ --------- --C''. 

I Ceptral Maintenance 

Step S t5,656,053 80,316 Cyl.. Hd. & Paint Sh 

+.r+--. -------- + ----- k4--vc+ ------- 
Cenfral Maintenance 

Step S 7,676,071 80,430 Mach..Shp & Sht.Met. 
+ -------- +----',.-.'-+-- ---------- - ------ 

Central Maintenance 

Step 5 8,266,5.3.8 80,462 Frame Shp & Uphols. 

I 

TOTAL -' 
I ---'" I -"-- I I +c + ------------ I-'r -------- 



FY 1986 COST BASIS . SHEET 4B OF 6 

SIVISION NO. .3 LINE NO. 208 w 
VEHICLE MILES(cont.) ia 541 (Q) WEEKDAY [ J 

(enter number trom Sheet 1) SATURDAY [ ] 

SUNDAY [-j 

NUMBER OF STEP ANNUAL 
I 

COMMENTS/SOURCE 

TYPE STEP SIZE STEPS UST COST 

(R) (5= INT[Q/R]) (T) (U= S'T 
,.--,,.r 

TOTAL I I 

Bt.Fwd. 
I 

--- 
. 

I 

ICentral Maintenance 
Step S 9,769,545 40,182 Systems 

+ ------- # r+ ----------- + ------- 
I I I 

(Central Maintenance 

Step S j13433,125 
I 

80,250 Engine Pts & Teardn 

I I 
I.M.aint. Oper. Div. 

Step D 117,910,833 40,166 Road Failure 
----------------------------------------------- 

Central Maintenance 

Step S 21,493,000 40,033 Sign Shop 

I I I 
ICentral 

Maintenance 

Step D 26,866,250 
( 

40,250 Tool & Unit rn++'tr,n . 

TOTAL -ar,'4 jSL35 -..tr+ø+ 

. 

I 



1986 COST BASIS 

DIVISION NO. 3 LINE.NO. Zo% 

PASSENGER BOARDINGS 1 (V) WEEKDAY [ 3 

(enter number from sheet 1) SATURDAY [ ] 

+r.r F't+-rt,&4 
NUMBER OF STEP 

TYPE STEP SIZE STEPS COST 

(W) (X= INt[V/W]) (Y 

Direct 1.0 S2.. 

Step S 163,231 
I 

524 

Step S 163,231 
I 

Step S 4,715,555 

Step S j12,482,353 
I 

Step S J12,860,606 
I 

Step S 19,29O,9O9 

I I I 

I 
TOTAL I I 

4 ?&aT it. - - - .Sr 

14,481 

34,470 

32,273 

30,955 

SUNDAY [.-j 

COST 
(z = XY) 

$?. 35 

SHEET 5 OF 6 

SOURCE 

IPri.t Shop 

I 

Timetables 

I 

Non-Dep4rtmental Exp 

Expenses for PL 

NonrDepaPtmental Exp 

I 
Provisions for PL 

ICustomer Relations 

Telephone Clerks 

Transit Police 
Passenger Security 

jAccounting & Fiscal 

I 
Cash Clerks 

Marketing Cornun. 

Ticket Clerks 



v ig cost BASIS 

DIVISION NO. 5 

TOTAL LINE AND PERIOD COSTS 

SOURCE 

SHEET 6 OF 6 

LINE NO. 208 

PERIOD: WE.EKOAY r 

SATURDAY I ] 

SUNDAY 

VALUE 

TOTAL, Sheet 2, Column I Buses 
(AA) 

TOTAL, Sheet 3, Column 0 Hours 
(88) 

$21,0G4 

TOTAL, Sheet 4, Column U Miles 
(CC) 

35? 

TOTAL, Sheet 5, Column AA Pass 
(DO) 

s 

TOTAL COSf (Sum4rows above) 
42q.3s 

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

PASSENGER REVENUE Sheet 1 2 
(Ffl 

$ 

TOTAL NET COSTS (EE-FF) 

: 



r 
DIVISION$o. LINE NO. 22s).zz 

SHEET 1 OF 6 

WEEKDAY SATURDAY SUNDAY 
SOURCE DAILY Ar*tUAL DAILY ANNUAL DAILY ANNUAL ANNUAL 

STATISTIC STATISTIC STATIStIC STATISTIC STATISTIC STATISTIC TOTAL 
(A) B=(A)*255 (C) D=(C)*52 (E) F=(E)*58 (B+D+F) 

- ------ -M- -------------- 

Peak------' ------ --' -:-'t 

Buses 
+ -------- +!r+ ----- 
Vehicle 

33.4 4,S44 Hous - 

+ ------ ..V+!t ------- +. ------------------- 

Vehicle 
J 

I 

1 

SS?.j 
Miles i 

+ ------ + -------- + 

%ti,4S4 

------- + 

. 



FY 1986 COST BASIS 

DIVISION NO. LINE. NO. 225/uk 

SHEET 2 OF 6 

PEAK BUSES Not USEb. (G) USE. FOR.MEEKDAY SERVICE ONLY 
(enter tiumber from heet 1) DO NOT USE FOR SATURDAY OR SUNDAY 

+ ------- -+ ---------- -._+--_. ---------- 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE $TEP SIZE STEPS COST COST 
(H) (1= INT[G/H]) (3) (K= 1*3 

---------- -4 
Facilities Maint. 

Direct 1.0 75.4907 0 Radio Supplies ----------- -t ------------- + --------- t---.-*-t,--------. -------- + 

Maint. Oper. Div. 

Step 0 5.8 31,945 Ser'vicing 

+ -------- + --------- + ---------- + -------- + .t--- ----------- + 

Scheduling 
Step S 31.5 42,645 Sched. Checkers 

------- 
Maint. Oper. Div. 

Step 0 33 31,771 Service Deep Clean 
------------- 

Maint. Oper. Div. 

Step 0 33.1 40,179 Wheelchair Lift Ser 

Facilities Plaint. 

Step S 47 39,927 Electronics Maint. 
+--.-,--+--------.-+4-__fl_n-+--- ---- 

Mali-it. Oper. Div. 

Step 0 60.2 40,173 FareboxMaint. 
+ ----------- -+-:--.-P,--.-,?+ -------- __r_+_t,f&_t.I!e!_+ 

Ixaint. Oper. Div. 

Step 0 110 40,025 
. I 

Special Projects 
+ ------- 

Central Maintenance 
Step 5 117 32,032 Service 

-------- 

275,925 
Facilities Plaint. 
Elec. ,Prop. ,Supp. 

Maintenance General 
Step S 142 50,168 Instructioln 

+ ------ .-!t -------- 
Transportation Oper. 

Step 0 153 750,139 Division 
----- .. r+. + ------------------- 

Transportation Serv. 

Step S 153 44,121 Radio Dispatchers ---------------------------- 
Maint. Oper1 Div. 

Step D 153 729,656 Misc., Supp., Admin 
.... -------------- +- ----- 

Contracts & Purch. 
Step D 153 96,867 Storekeepers 

------ 
Central MaiñteAance 

Step S 166 47,954 Cent, Shop Superv. 
+ ----- 



F? 1986 COST BASIS SHEET 3 OF 6 

VISION NO. LINE NO. 2zs!2z 

VEHICLE HOURS 4,544 CL.) WEEKDAY C J 
(enter number from sffiit 1) SATURDAY 

SUNDAY 

----------------------- +...w+ ------ 
NUMBER OF STEP ANNUAL COMMENTS/SOURCE 

TYPE STEP SIZE STEPS COST COST 

(M) (N= INT[L/M]) (0) (P= N*O ) 

Transp.Oper.Div. 
.5 19,383 Sj,9iS Operators 

StepD 85 5 1,68 

StepSL329,783 
............ 

Non-Departmental Exp 

1 $8,4oS Wkmn's COmp.-Oper. 

I IMaint.Oper.Divisions 
34,400 

J J 
Non-revenue Maint. 

Scheduling Dept. 

42,044 Schedule Makers 

ITransp.otation Sen. 
Step S 421,400 - 44,002 Street Supervisors. 

----- .3... + ---------- .4'-_- -------------- 
jTransit Police 

Step S 446,176 34,471 Trarisp. Set-v. Insp. 
+ ----- ) ------------- +', ..k__+____Mm..,to.+ , ----- ---- 

I I I I ITransportation Inst. 

Step S 474,000 
F 

44,244 
( 

Operator Training +.-r ------- +--.-+--.+a'-v- ----- 
I I I I lAccount. & Fiscal 

Step S 532,083 
. 

31,084 j j Payroll Clerks 
+ -------------- ;-.+.r., ----- 

TOTAL I ------ I -------- I -.---- 1 
$tos, 320 -e&4 

H 
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1. INTRODUCTION 

1.1 BACKGRQUND 

Technibal Memorandum 5.1.2 (June 1984) described the original 
specification of an SCRTO bus operating cost model. The purpose of this 
additional report is to document an update of the June, 1984 calibration 
of the model to FY 1986. This Technical Memorandum provides the detailed 
allocation of costs by category, as discussed below, and also describes 
those items that represent significant departures from the original FY 

1984 calibration. 

This bus operating cost model is desi4ned to allow the District to 
compute the operating expenses for bu operation associated with either 
increases or decreases in service. The model generates these estimates 
from projections of annual bus operating statistics based upon the 
quantity of service for the whole SCRTD system (i.e. a sumation of the 
data fdi each specific route). 

1.2 OVERVIEW OF THE MODEL STRUCTURE 

Historically, most bus operating cost models have used levelof-service 
variables as the basis of the model and have selected those variables 
priniarily from vehicle hours, vehicle miles, passenger boardings, number 

of pullouts, peak vehicle requirements,. and revenue. Statistical 

analyses of bus operating costs have generally shown fligh correlations of 

cost with most of these variables, and conceptual arguments can be made 

f or why various elements of the operating costs should be expected to 

relate to one or more of these variables. This cost model is based on 

selecting a set of level-of-service variables that meet several criteria: 

1) the variables can be output from or derived from standard urban 
transportation simulation procedures for long-range forecasting 

2) the vaHables are sufficient tO forecast costs on all line 

items of the budget 

3) the variables provide responsiveness to different types of 
service that may be offered, and to changes in service profile 

Criterion 1 leads to a rejection of a variable such as pullouts, which is 

not readily derived from long-range forecasting techniques. Criterion 2 

involves some application of judgment. It seems clear that vehicle hours 

and vehicle miles alone are unlikely to be adequate; for example, costs 

such as for bus cleaning are explained better by a fleet size measure 

than by miles and hours; while fare clerks, timetables, and transit 

police are explained best by numbers of passengers. Criterion 3 also 

suggests use of additional variables that would provide some 

differentiation between services offered throughout the day and peak- 

period-only services. 

Cost-allocation models of operating costs have, invariably taken th,e 

relatively simple apprOach to modeling by assuming that any budget item 



or expenditure line item can be set to,vay with OnE level-of-service 
variable. While it could be argued that a number of line items are 
probably a function of more than one variable, decisions on how to split 
the effects on two or more variables and establishing a modeling 
mechanism that would ensure consistency in the use of such split 
allocations wOuld lead to a very complex model. To date, it has not bleen 
established that an increase, in model accuracy and realism would be 
achieved that would justify the added complexity. 

Based on these criteria, it was' the judgment of the developers of this 
model that the following four level-of-service measures be used for the 
model: 

1) annual vehicle miles 
2) annual service hours 
3) average weekday p.m1 peak vehicles 
4) annual passenger boardings 

The model is a fixed/variable cost allocation model, as destribed in 
Technical Memorandum 5.1.2, dated June. 1984. The basic concept of this 
approach is to allocate the cost of each element of service to one of the 
lEvel-of-sErvice, measures. The diff6rent elements of service are defined 
as the individual reported line items of expenditure, or groupings of 
these. It is possible to allocate costs only to the finest, level of 
detail.in expenditure or budget reports for District operations. 

To calibrate the. modEl, it is necessary first to review the allocations 
and determine if any service costs should be allocated differently from 
the original model. Allocation of each cost to one service measure 
requires judgment. There Is' always the potential need to reconsider the 
allocation of certain cost items, a.nd there is the possibility that new 
line items may be introduced in a subsequent year's budget. Thus, it is 
advisable to reevaluate the. individual line-item cost allocation. 

Second, the budget lines and the amounts of service for the calibration 
yea.r need to be determined. From these., the coefficients are 
recalculated and th.e step sizes for stepwise vartables are also 
recalculated. The coefficients are determined by computing, for each 
line. item in the budget or expenditure report, a unit cost equal to the 
amount of the budget or expenditure line divided by the value of the 
variable to which the line item is allocated. These individual unit 
costs are sunned for each of the level-of-service variables and define 
the coefficients. Thus, if Body Shop Wages in Central Maintenance equal 
$1,053,000 and these are allocated to Vehicle Miles, with a base value of 
1O7,465,OQO, the unit cost of Body Shop Wages would be $O.00980. The 
unit costs of all other line items allocated to Vehicle Miles would then 
be. sumed to produce the. coeffiëient of Vehicle Miles. 

These two activities comprise the calibration of the model. Once. the 
costs are determined and allocateld, the coefficients (unit costs) are 
computed to produce a model of the form:. 

S $CO.ST al VMT + a2 VHT +. a3 PKBS + a4 PASS 
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where: 

WIT = Annual Vehicle Miles of Travel 

VHT = Annual Vehicle Hours of Travel 
PKBS = Average p.m. weekday Peak Bus Requirement 
PASS = Annual Passenger Boardings 

For FY 1984, the cost allocation model was: 

$COST = 1.063*VMT + 24..390*VHT 55969*PKBS + O.0744*PASS 

All unit costs are in dollars in this ecivation, and are based on F? 1984 

dollars (i.e. dollars at about December 1984).. 

For Ft 1986, the recalibrated model is;. 

$COST = O.97*VMt + 25.82*VHT + 68088*PKBS O.1162*PASS 

In this case, unit costs are ih calEndar 1985 dollars. 
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fl 2. INPUT DATA BASE 

2.1 OPERATING COSTS 

The bus operatinq costs in the recalibrated model are based on the 
current SCRTD organization, the SCRTD departments, and the projected 
account expenditures for Fiscal Year 1986. The Annual Budget for FY 1986 
was used as the basic resource document. In addition, the June 1985 
Revenue and Expense Statement and input from the appropriate departments 

were used to subdivide some items of labor into more detailed components, 
and to provide estimates of the labor resources and casts for these. 

2.2 OPERATING STATISTICS 

1The projected Operating statistics were supplied by SCRTD for the F? 1986 
opratiOn. These statistics were used tp calibrate the model for the FY 
1986 base year. The specific statistics are: 

Annual Vehicle Miles: 107,465,000 
Annual Vehicle Hours: . 7,585,000 
Annual Unlinked Passenger Trips: 424,400,000 
Average Weekday P.M. Peak Vehicles : 1,987 

The vehicle miles and vehicle hours are total miles and hours in this 

calibration, ascomp4r to revenue miles and revenue hours used in the 
original F? 1984 calibration and reported in Technical Memorandum 5.2.1. 
Conversion can be made between the two by using the ratio for F? 1984 of 

each of revenue miles and hours to total miles and hours, resp:ectively. 

Based on Section 15 Reports for F? 1984, these ratios are: 

Vehicle Miles (Revenule:Total) = 0.8763 
Vehicle Hours (Revenue:Total) 0.9253 

2;3 STEP SIZES 

Step sizes are defined for those expenditure categories where costs vary 
with the level-of-service variable by increments, rather than 
continuousl9. For example, wages and fringes for operators (drivers) are 
allocated to vehicle hours. However, each saving of a vehicle hour does 

not generate a saving Of operator costs, given procedures of assigning 

operators to service and union and contract rules. In the mOdel, it is 

assumed that a cost saving or an additional cost outlay is involved each 

time the change amounts tO the equivalent of one half-time operator for 

the year. This change, in FY 1986, is estimated to occur when there is a 

saving of 853 vehicle hours. If a change in vehicle hours smaller than 
this amount takes place, no change in operator cost will be obtained. If 

a change larger than 853 hours annually is projected, a change in cost is 

assumed to occur. The change is determined by dividing the total 
projected change in vehicle hoUrs by 853, and truncating the result to an 
integer value. This Integer value represents the number of half-time 

operators saved by the chanqe in vehicle hours. The cost savings are 

estimated by multiplying this number by 853 and then multiplying the 
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product by the Unit cost of operator wages and fringes. Two numerical 
examples should serve to illutrate the process. 

Wi.tfl Operator Wages determined to have a FY 1986 unit cost of $18.40 per 
vehicle hour, and Operator Fringes of $4.33: 

1. Cost savings from a reduction of 500 vehicle hours annually: 

This value falls below the step size of 853 hours arid therefore. 
is assumed to provide no savings in operator wages and fringes. 

2. Cost savings from a reduction of 10,000 vehicle houlrs annually: 

The value of 10,000 is divided by 853, yielding the result of 
11.72. This is truncated to an integer value of 11, indicating 
that 11 half-time equivalent 'operators can be saved by this 
reductioln. FUrth6r, 11 half-time operators work 9,383 vehicle 
hours annually, and this is the. number of vehicle hours for which 
there will be a cost saving. Total cost savings from operator 
wages and fringes are obtained by multiplying $18.40 and $4.33 by 
9,383, for a savings estimate of $1,726,472 in wages and 
$40,628.39 in fringes. Note that the further reduction of 617 
(10,000 - 9,383) hours produces no additional cost savings on 
operators. 

Step sizes are based on the primary categories of 1) an employee, 2) an 
operating division,, and 3) a bus facility. Table 1 sunvnarizei the step- 
size differences between FY 1984 and FY 1986 for these primary 
categories. 

Because the number of employees at the District varies from Department. to 
Department anØ from category to category, the step size (in miles, hours, 
buses, or passengers) also varies from Department to Department and from 
category to category. It. can be seen that the average size of an 
operating division decreased from FY 1984 to FY 1986, with the average 
number of peak bbses per operating division dec'easing from 159 to 153. 
Similarly, the average size of a maintenance operating division decreased 
from 172 peak buses in FY 1984 to 153 in FY 1986. 

Apart from these rather clear, recurrent step sizes, most of the 
remainder relate to employees in the Department or category, and show 
fluctuations between FY 1984 and FY 1986, in response té changes in the 
numbers of employees between FY 1984 actual employment and FY 1986 
projected employment. In addition, there are changes in budgeting and 
organization that show up most strongly in Central Maintenance, where six 
line items frOm FY 1984 do not appear in' the FY 1986 budget, while ten 
new line items appear in FY 1986. TherE is also a consistent change 
throughout the FY 1986 budgeting that Utilities are no longer sepatated 
from Miscellaneous Explenses, as they were in FY 1984. 
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I TABLE 1 

COMPARISON QF STEP SIZES BETWEEN FY84 AND FY86 

VARIABLE STEP BASIS FY84 FY86 

Miles Maintenance Oper. Div. - Inspectors 1,251,605 2,149,300 
MaintenanceOper. Div. - Road Failure N/I 17,910,833 
Maintenance Oper. Div.. - Running Rep. 154,169 178,810 

Central Maintenance Body Shop N/I 3,358,281 

Central Mai.ntenaGce 0dy & Frame 1,463,415 N/I 

Central Maintenance cylinder Head N/I 5,656O53 
Central Maintenance - Engine Line N/I 3,980,185 
Central Maintenance - Engine Parts N/I 13,433,125 
Central Maintenance - Engine Rebuild 2,439,026 N/I 

Central Maintenance Engine Teardown 9,512200 13,433,125 
Central Maintenance - Electrical Units N/I 3,160,735 
Central Maintenance - Electrical Shop 2,972,563 NIl 
Central Maintenance - Frame Shop N/I 8,266,538 
Central Maintenance - Machine Shop 7,317,077 7,676,071. 

Central Maintenance - Mechanical Units N/I 2,904,459 

Central Maintenance - Misc. Repair 31,707,333 N/I 

central Maintenance - Paint Shop 2,320,049 5,656,053 
Central Maintenance '- Radiator Shop 11,890,250 N/I 

Central Maintenance - Running Repairs 3,280,069 2,75,5,513 

Central Maintenance - Sheet Metal Shop7,926,833 7,676,071 
Central Maintenance - Sign Shop I/l 21,493,000 

Central Maintenance - Small Unit Shop 3,523,037 N/I 

Central Maintenance '-' Systems Shop N/I 9,769,545 
Central Maintenance - Tool & Unit Room N/I 26,866,250 

Central Maintenance - Transmission 3,280,069 '3582,167 
Central Maintenance - Welding ShOp .6,794,429 4477,708 
Central Maintenance - Upholstery Shop 6,341,467 8266,538 

Non-Departmcntal Workman's Comp. 59,451 69,332 

Non-Departmental Provisions for 
) 

39,634 @ 107,465 @ 
Uninsured PD ) $634 $2,531 

Non-Departmental Expenses for PD 39,634 @ 107,465 @' 

$456 $524 

Hours Transportation Oper. Div. - Operators 777 853 

Transportation Services Street. Superv. 476,800 421400 
Transportation Instruction - Instructors 447,000 474,000 

Maintenance Oper. Div.- Non-revenue Wages 264,889 216,714 

6 



TABLE 1 (contihued) 

COMPARISON OF STEP SIZES BETWEEN FY84 AND FY86 

VARIABLE STEP BASIS FY84 FY86 

Hours (continued) 
Transit Police Transportation Service 420,708 446,176 

Scheduling Dept. - Schedule Maker Wages 596,000 329,783 

Accounting & Fiscal - Payroll Clerk 447,000 632,083 

Non-Departmental ' Workman's Comp. 777 853 

Peak Buses Transportation Oper. Div. Divisional Wages 159 153 
Transportation Oper. DIV. - Services 159 153 
Transportation Oper. Div. Materials & Supp. 159 153 
Transportation Oper. Div. - Utilities .159 N/I 
Transportation Oper. Div. - Misc. Expenses 159 153 

Transportation Services Radio Dispatchers 159 153 
Transportation Ser:vlces - Utilities 159 N/I 

Transportation Instruction- Divisional Wages 172 N/I 

Maintenance Oper. Dlv. - Service Deep Clean 32 33 
Maintenance Oper. Div. - Servicing 5.6 58 
Maintenance Oper. Div. - Servicing Supl6rvisor 188 . 13 
Maintenance Oper. Div. - Wheelchair Maiñt.. 34.4 33.1 
Maintenance Oper. Div. - Farebox Maintenance 206 60.2 
Maintenance Oper. Div. - Campaigns & Reserve 60.7 N/l 
Maintenance Oper. Div. - Supervision & Admin. 172 153 
Maintenance Oper. Div. - Special Projelcts N/I 110 
Maintenance Oper. Div. - Training & Oth.Fringel72 153 
Maintenance Oper. Div. - Services for Div.. 172 153 

Maintenance Oper. Div. - Tools a Exp. Equip. 172 Direct by Miles 
Maintenance Oper. Div. - Other Mat,. & Supp. 172 N/I 
Maintenance Op.er. Div. - Utilities 172 N/I 
Maintenance Opér. Div. Miscellanelolus Exp. 172 153 

Central Maintenance Service Wages 121 117 
Central Maintenanc:e - Central op Superv. 138 166 

Facilities Maintenance - Electrical Maint. 147 142 
Facilities Maintenance - Property Malnt. 147 142 
Facilities Maintenance Electronic Maint. N/I 47 
Facilities Maintenance - Materials & Supplies 147 142 

7 



TABLE I (continued) 

COMPARISON OF STEP SIZES BETWEEN FY84 AND FY86 

VARIABLE STEP BASIS FY84 FY86 

Peak Buses, (continued) 
Maintenance General - Instruction 188 142 

Telecormiunications - Electronic Maintenance. 56 N/I. 

Scheduling - Checkers 40.5 31.5 

Contract Procurement.:- Stores 159 153 

Passengers Transit Police - Passenger Security 13,688,235 l242,353 

Marketing & Corn. - Ticket Clerks 21,154,545 19,290,909 

Customer Relations Telephone Clerks 4,951,064 4,715,555 

Accounting & Fiscal -, Cash Clerks 16,621,429 12,860,606 

Nondepartmental Provisions for 101,174 163,231 
Uninsured PL @ $4,916 @ $14,481 

.Nondepartrnental Expenses for PL 101,174 163,231 
0 $456 @ $524 
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2.4 DIREcTLYVARIABLE ITEMS 

Directly-variable items are much simpler than stepwise variable items. 

These are expenditures that can be assumed to vary. with every increment 

or decrement of the level-of-service variable to which they are 
allocated. For example, fuel is allocated to vehicle miles as a 

directly-variable item, with a unit cost of $0.2521. in FY 1986. By 

allocating fuel as a directly-variable item, it is assumed that each 
change of a vehicle mile will produce a cost change of $O.2521. Thus, 
decrease of 1,000 vehicle miles will save $252.10, and an increase of 
1Q,000 vehicle miles will increase costs by $2,521. 

The model contains very few line items that are assumed to vary directly 
with One of the variables used in the model. Table 2 shows the line 

items that are assumed to vary directl9 for each of FY 1984 and F 1986. 

The differences between FY 1984 and FY 1986 are minot: under Maintenance 
Operating Divisions, the Expendable Equipment for Revenue Vehicles is nOt. 

split into component entries in FY 1986, but is in F? 1984; and 

Telecomunications equipment on revenUe vehicles has moved from the 
Teleconmiunications Department to Facilities Maintenance between FY 1984 
and FY 1986. Essentially, these changes have no net effect on the 

allocation of costs to direct variables. 

TABLE 2 

COMPARISON OF DIRECTLY VARIABLE ITEMS BETWEEN FY84 AND FY86 

VARIABLE LINE ItE$ 

Miles Maintenance Operating Div. Expendable Equipment 

FY84 FY86 

for Revenue Vehicles No Yes 

Maintenance Operating Div. Lubricants (Rev! Veh.) Yes No 

Maintenance Operating Div. Tires & Tubes (Rev Veh) Yes No 

Maintenance Operating Div. - Bus Parts (Rev. Veh.) Yes No 

Nondepartmental Expenses - Fuel Yes Yes 

Nondepartmental Expenses .. Fuel & Lube Taxes (Rev.) Yes Yes 

Hours None Nolne 

Peak Buses Telecomunications Mat.& Supp.(Revenue Equip.) Yes Nb 

Facilities Maint. - Mat. & Supplies (Radio) No Yes 

Passengers Print Shop Timetables Yes Yes 
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2.5 FIXED 'ITEMS 

All rerhaining budget line items are considered to be fiAed costs, and 
these are allocated, for fully-allocated costing at the line level., to 
one of the four variables used by the model. Unit costs are computed, as 
for the other expenditure items, for each line item that is defined as a 
fixed cost If a change in service is examined, by definition there will 
be no cflàn4es to ttital fixed. costs. Therefore, t.he unit cost of each 
fixed-cost item Is recomputed, to yield the same total fixed cost for 
before the change In service. 

Thus, for eAample, Wages for the General Manager's office are assigned as 
a fixed cost to peak, buses, with a FY 16 unit cost of $179.668. tf a 
service change is examined that will reduce peak buses from the F? 198,6 

value of 1987 (buses for the average p.m. weekday peak) to 19.68, the unit 
cost for Wages for the General Manager's office will increase to 
$ 181. 402. 

Rather than provide a detailed listing of all fiAed-cost itlems for each 
year, Table 3 documents the differences between F? 1984 and F? 1986 in 
the make-up of line items and their allocation for the purposes of line 
costing. The general change, mentioned in Section 2.3 above, of 
combining Utilities' into Miscellaneous Expenses or charging them under 
Nondepartmental Expenses in F? 1986 instead of keeping as a separate line 
item by departmen as in FY 1984, is not included in this table, because 
it happens consistently in all departments and generally represents no 
net change in the amounts allocated. 

Several of the entries in Table 3 represent minor budget changes between 
FY 1984 and F? 1986. For example, inclusion of a "Services" or a 
"Miscellaneous Expenses" line item in several departments in one year and 
not the other indicates merely a zero budget line on that item for the 
year where it is omitted. 

Table 3 also shows evidence of some reorganization within the SCRTD, but 
without any change in the allocation variable for the fixed costs. For 
example, the Human RelatiOns Department has changed to an Equal 
Employment Opportunity Department and a DBE/WBE Department. 
Teleconinunications has been absorbed into Facilities Maintenance, and new 
departments for Transit Systems Development, Risk Management, and 
Contract Compliance have been addeld. 

'There are also a few additional, changes in detail In the allocations used 
that do not affect the underlying process. Several departments allocated 
to fixed costs have detailed itemized costs in the F? 1984 expenditures 
reports, using categories of Services, Materials and Supplies, and 
Miscellaneous Expensels. In the F? 1986 budget materials, treatment of 
these has been simplified to a category of °Non-Labor Expenses." 
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DIFFERENCES IN ALLOCATION OF FIXED-COST ITEMS BETWEEN FY84 AND FY86 

LINE ITEM ALLOCATION VARIABLE 
FY84 FY86 

Stops 
& Zones - Miscellaneous Expenses - Peak Busels 

Transportation Instruction - Services Peak Buses 

Maintenance Operating Servicing Fringes Fixed Peak Buses * 

Central MaiAtenaAce - Training and Other Fringes Peak Buse$ * 

Central Maintenance - Services Peak Buses * 

Central Maintenance - Miscellaneous Expenses Peak Buses * 

Telecommunications - Administration Wages Peak Buses 

Telecommunications - Fringes Peak Buses 

Telecommunications - Services Peak Buses 

TelecOnnunitations - Materials & Supplies Peak Buses 

k 

Telecommunications - Utilities & Misc. Exp. Peak Buses 

A.G.M. for Planning & Comm. Services Peak Buses - 

Human Relations - Wages Peak Buses - 

Human Relations - Fringes Peak Buses 
Human Relations Services Peak Buses - 

Human Relations Materials & Supplies Peak Buses 

Human Relations - Utilities & Misc. Exp. Peak Buses 

Equal Employment Opp. Wages - Peak Buses 
Equal Employment Qpp. - fringes - Pöak Buses 
Equal Employment Opp. Materials and Supplies - Peak Buses 

Equal Employment Opp. Utilities & Misc. Exp. - Peak Buses 

Contract Compliance - Wages - Peak Buses 

Contract Compliance - Fringes - Peak Buses 

Contract Compliance - Materials and Supplies - Peak Buses 

Contract Compliance - Utilities & Misc. Exp. - Peak Buses 

DBE/WBE - Wages - Peak Buses 
DBEIWBE - Fringes - Pefl Buses 

DBE/WBE -. Materials and Supplies - Pefl Buses 

DBE/lBE - Utilities & Misc. Exp. - Peak Buses 

* Not Separated from nOndepartmental expenses In FY 1986. 

Department reassigned under Facilities Maintenance in FY 1986. 
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TABLE 3 (contInued.) 

DIFFERENCES IN ALLOCATION OF FIXED-COST ITEMS BETWEEN FY84 AND FY86 

LINE ITEM ALLOCATION VARIABLE. 
FY84 FY86 

AGM for Transit System Dev. - Materials and Supplies Peak Buses - 

ASM for Transit. System Dev. - Utilities & Misc. Exp. Peak Buses - 

AGM for Management Services - Peak Buses 

Employee Activities - rInges * Peak Buses 

Transit System Dev. - Wages - Peak Buses 
Transit System Dev. - Fringes Peak Buses 
Transit System Dev. Materials and Supplies -. Peak Buses 

Transit System Dev. - Utilities & Misc. Exp. - Peak Buses 

Risk Managenint - Wages - Peak Buses 

Risk ManaSent. - Fringes - Peak Buses 
Risk Manae,hent. - Material.s and Supplies - Peak Buses 
Risk Management - Utilities & Misc. Exp. . Peak Buses 

* Not Separated from nondep.artrnental expenses in FY 1986. 

Depãrtmeñt reassigned Uhdet Facilities Maintenance in FY 1986. 
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OF: COST ALLOCATION 

3.1 ALLOCATION OF COSTS 

Table 4 shows the complete itemization of the FY 1986 budget items and 
their allocation to the four variables and three types of allocation 
relationship. This table may be compared directly with Table 1 in 
Technical Memorandum 5.1.2 (June, 1984) to confirm the various 
differences pointed out in the foregoing sections. T!. Table shows the 
allocation of a Projected FY 1986 budget of $484,174,000, compared to the 
éarlier allocation of an Estimated FY 1984 budget of $425,697,000. 

It is important tp note that the FY 1986 qsA..ilocation is based on a 
projected (not actual) budget and for a slightly reorganized structpre 
for SCRTD. The FY 1984 cost allocation Was based on actual expenditures 
for three of the four quarters in FY 1984, plus estimates of the 
remaining expenditures in F? 1984. Similarly, the hours, miles, and 
passengers are annual totals for FY 1986 that are projected, while for F? 
1984 they were actual expenditures for three. quarters and estimates for 
the last quarter. Peak buses are based on eday p!m, peak actuals for 
the first 9 months of FY 1984 and are projected for F? 1986. 

Applying the FY 1984 coefficients (adjusted from revenUe hours and miles 
to total miles and hours), the projected F? 1986 cost in 1984 dollars 
would be $414,137,000. 

3.2 INFLATION EFFECTS 

The. change in CPI for the Los Angeles-Long Beach area between mid FY 1984 
(December 1983) and the end of F? 1986 (which is the time for which the 
bludget is asswned to be correct) In June 1986 is 11.285%. Applying this 
change to the annual eApenditurE for FY 1984 would project F? 1986 costs 
of $460,873,000. This percentage change provides a budget. figure that 
requires an addttional upward adjustment of 5.0558% to match the 
projections made for F? 1986. Applying the total of these two 
adjustments to the unit costs from the Y 1984 model produces the 
elstirnates shlown in Table 5. As expected, the annual casts would then be 
projected as $484,152,000, which is (within rounding error) the result 
that should b achievEd. 

Of much. more interest is to observe that the inflation adjustment 
provides coefficients for miles and hours that are marginally higher than 
the calibrated values for F? 1986, while the other two coefficients are 
Underestimated for F? 1986. No correction has been made in this process 
for changes to the miles:, hours, buses, and passengers variables that 
would require. spreading fixed costs over a smaller basE and would also 
adjust step sizes. The results of such adjustments are reported in a 

second Technical Memorandum, number 86.5.2 (November, 1985). 
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LI 

Dcerd.of Diawjaaa 

Wages 0 X 
Fringes 0 I X 
Services 73 X I 

Mateiils and SuwliS 5 1 I 
Miscellaneass Exwnses 67 X I 

Wages 357 1 I 
FrInges 0 I X 
Services 21]. I I 

Materials axd.Sulies 1 1 I 
Miscel1aas Expenses 41 X 

Of f iS àf District Seaethr 

g 274 I . I 
Fringes 0 X X 
Services 55 I .1 

Materials and Supplies 9 1 -. I 
Mis 11 Expenses 49 I X 

Wages 392 I I 
Fringes 4 I I 
Services 330 I I 

,Miteriis ónd Supplià 5 I 1 
Miscéllarwss Expenses fl I I 

Nanar 
for ntia,s 

Wages 317 X * 
2 I I 

Services 0 I I 
M4teri41S aMSupplin 7 I X 
Miscellanefl2s Expenses 7 I X 

?XthUce -. 
DivIaia 

WagS 7,899 I I By 153 Peak Vehicles 
Fringes. L731 I X By 153 Peak Vehicles 

erator Wages 139,552 I X By 853 Revenue ficura 
OperatorFringes 32,806 I X By853ftevenueHcurs 5eijs 1 I X By 153 Peak Vehicles 
Materials and Supplies 97 I I By 153 Piak Véhiàlès 
Usce lianeass p 14 X I By 153 Peak Vebiâles 

Sps mid sate 
viagS 738 I I. 
Fringes 3 X. I 
Services 6 I I 

Matiéialã -Md Supplies 103 I I 
Misce1l2s Expenses 3. X I 

Satiais tnI. 
and Services 

Wages 1,864 .1 x 
Wages 2,523 I I 
Wages 649 * I By 421,400 Hours-of 

Service 
FringeS 143 I I By421,400Hoursof 

Service 
Wages 938 I I 
Wages - 69- I I Byl53PeakVehicles 
vriñgs 104 I I Dy 153 Peak Vehicles 
Fringes 25 XX. 
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-t 

-L 

- - 

Estinaad -Rè Ztllccatad to Depaxtt FY 84 t reek- Passes- 
se Xt ($000) Hairs Miles Buses -gore Fund Variable If Variable Si? 

cCeflUals orntthi -. 
and Servi t,t'd3 

Services .1 --. IC X 
MaSd.als akad Supplies 2 X IC 

Misce1lazm Expenses 3 IC IC 

TnStiM InsuirUm 
Wages 748 IC X 
Wages 580 IC. IC By474,000acursøf 

Service 
Fringes 128 IC IC Bj474,000 Hours of 

Service 
Fringes 8 X IC 

Materials and Supplies 34 IC IC 

Miscellaneous Expnses 6 IC IC 

*aóis 575 X IC 

Fringes 11 IC - X 

SerVices 11 IC IC- 

Materials and Suppliei 509 IC X 

Miscellaneous Expenses 180 IC IC 

Malntnw.ce fl.ni.F1...y 
Divisinis 

Sèiviàing Deep-C1n Wags 1,538 IC X By 33 Peak Vehicles 
Servicing Deep Clean Fringes 375 IC X By 33 Pak Vçhiçles 
Servicing Wages 8,789 IC . IC By 5.8 PEak veIiidls 
Servicing Fringes 2,155 IC X By .5.8 Peak Vehicles 
Servfciitg Supervisor Wages 420 X . K By 153 Peak Vehicles 
Servthing-Supervisr-Fflnges 100 X K By 153 Peak Vehiâles 
.theelchair Maintenance Wages 1,974 IC IC By 33.1 PeiJcVehiclei 
Wheelchair Maiñtenahàe Finis 438 X IC By 33.1 Peak Vehicles 
tion-Reveiae WagS. 970 IC IC By 216,714 !birs 
Nor,Revenue Fringes 234 IC IC By2l6,7l4 H&ä 
Farehox Maintenance Wags 1,086 IC IC By 60.2 P-Vei"fles 
Farec Maintenaic Prines 240 IC IC By 60 2 Peak Vehicles 
Iñspctiàt Wages -. 1,645 IC - IC By 2149,300 Miles 
Instiai Fringes 364 IC - IC By 2,149,300 Miles 
Running Repair Wages 19,773 IC IC By 178,810 Miles 
Ruiiniitg Repafr Friiiges 4,379 IC IC By 178,810 Miles 
Spervisica and a*4n4n 
traticn Wages 6,587 IC IC By 153 Peak. Vehicles 

Suvisiat and MaiMs- - 

tratia Fringes 1,3t6 IC K By 153 Peak Vehicles 
Road Failure Wages - - 197 K IC By 17,910,833 MilEs 
Road Failure hInges 44 .( IC By 17,910,833 Miles 
Seciai iâjecSWS 592 IC IC By 110 Peak Vehicles 
Special Projects Fringes 131. IC IC By 110 PeTak Vehieles 
$r4çing Wages piled 282 IC IC 

Training and Other Fringe 
Benefits - 637 . IC IC By 153 Peak Vehicles 

Services for Divisions 285 IC IC By 153 Peak yehicles 
làbricañts, Tires and Tubes, 

Bus Parts, - Tools- and 
Expendable F.qnt for. 
Revenue Equiprent 

Misal - 
Ruining Repair Wages 
Ruining Repair Fringes 
Engine Teardown Wages 
Eiigthe Teardain Fringes 
Cj'lsnder Head Wages Cy;Fjg!s 
Engine Parts Cr 

- EngthePUtaCC 

25,421 IC 

123 IC 

X Directly By Miles 
IC By 153 Vehicles 

1,283 :IC X By 2,755,5.13 Miles 
264 IC IC By 2.755,513 Miles 
263 IC IC By 13,433,125 Miles 

58 IC IC By 1-3,433,125 Mifé 
625 IC IC By 5,656,053 Miles 

-136 IC K By 5,656,053 Miles 
686 IC IC By 3,980,185 Milis 
197 IC IC By 3,980,185 Miles 
263 X K By 13,433,125 Miles 

58 IC K By 13,433,125 Miles 
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Estláted Resam Allocated S . 
Departh.mt and FT 84 t Peak Passer ($000) zrs Miles Buses gem Pixel Variable If variable Ha.? 

Central Mail (cntt'd) 

Electrical Units Wages 1,119 I I By 3,160,735 Miles 
Elcóüical Uxits Fringes 248 X I Dy 3,160,735 Mil'i 
Mechanical Units Wages 1,217 1 I By 2,904,459 Miles 
Mechanical U' Fringes 270 X I By 2,904,459 Miles 
Tráztsniisiái Wags 987 I I By 3,582,167 Miles 
TianszJ.ssià% Fringes 219 1 .1 By 3,582,167 Miles 
Welding Stcp Wages 790 X X By 1,477,708 Miles 
Welding Shop Fringes 175 X I By 1,477,708 Miies 
Machi.neSlrpWages 461 I I By.7,676,O7lMiIes. 
Machine Shop Fringes 102. X X By 7,676,071 Miles 
Body Shop Wages 1,053 I I By 3,356,281 Miles 
Body S)cp Fringes 233 X I By3,358,28lMiiès 
Frsre Shop Wiges 428 I I By 8,266,538 Miles. 
Frase Shop Fringes 95 X I By 8,266,538 Miles 

;-SheetMetalShopWages 461 . I I By7,67607lMiles sluitiTl Shop Frilges 102 X I By 7,676,071 Mhlèà u1stewSW 428 . X I By 8,266538 Miles 
Upholstery Shop Fringes 95 I I By 8,266538 Mils 
SyitáiShop WagS 362 X X By 9,769,545 Mils 
Systwis Shop Fringes 80 I I By 9,769,545 Miles 
Paint Shop Wages 625 I X By 5,65GOS3 Miles 
Pitht Shop Fringes 138 K K By 5,656,053MilS 
Sign ShopWages 165 X K By 21,493,000 Miles 
SLge.Sltp Fringes 36 I .. I . By 21,493,000 Miles 1l and Unit Roan Wages 132 I I By 26,866,250 PU1S 
Tool and Unit Ran Fringes 29 I K By 26,866,250 Miles 
Service Wages 436 31 K By 117 Peak vehicles 
Seriàe Fringes 108 31 . I By 117 Peak vehicles CüA1SkSisia. Wages 471 K K By 166 Peak yehicles 

5 r5.jc,' Fringes 103 1 K By 166 Peak vehicles 
Central Shop ASinistraticn 

.Wges . x 

Main 

.Inetnttial Wages 580 I 31 By 142 Peak vehicles 
Instnacucn Fringes 122 X I By 142 Peak vehciles 

Wages 1,715 I . I 
Nai'Laborçenses 371 . 1 31 

Fquit 'n""n Uepast.njt 

Wages 618 . 31 31 

NarLal,or cpenses 9. I X 

FWilities Maintenance Oenexrt 
Elethtricál Mainténónce Wages . 799 I I B'. 142 PÜk Vehicles 
Electrical. Maintenance Fringes 17.4 I I By 142 Peak VehiclEs 
Property Maintenance Wages 1,546 I X By 142 Peak vehicles 
Property Maintenance Fiinges 342 1 I By 142 Peak Vehicles 
Electztnic.Mathten Wages 1,382 31 .K By 47 PeaicIvchiclès 
?lcctraflc MaThtenance Fringes 306 31 I By 47 Peak Vehicles 
AAninistratiai and Super- 

viiiàüWaigei 3,056 1 X 
Training and Fringe Benefits 74 I I 

Services . 58 I I 
natiriali and Suwlies - Radio 150 X I DirEctly By P5k Vehicles 
Materials and Supplies - 
Faqilities 1,000 x I By 142 Peak Vehicles 

Materials and Supplies - 730 31 31 

Micillaneous cpensei 61 . I I 
Transit Police err 

Police Wages 941. 31 31 By 12,482,353 Passengers 
Police,Pringes 231 31 31 By 12,182,353 Passengers 
Police wigos 471 31 I By 146,116 Hauls 
poiiài Fiiies 115 31 I By 446,176 Hairs 

Aônlnistzative Wages 2,740 I I 
Fringes 71 31 I 
SèthiSs.. 226 31 1. 

Materials and Supplies 52 I 31 

Mi.sceliaz3scpenses 36 . I I . .. . -. 
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Tthle4 saninw (anttind) 

. EstStS ReWar Allocated W DaXIt .est rSefl- 
ftqtnse Its ($000) Bairn Miles Buses Fixed Variable If Variable ? 

saaiin Darst 
Schedule Maker Wages 786 X . I. By 329,783 Hairs 
Schedile HaJcü, Fringes 161 X I By 329783 Hours 
ChickeiWagès 2,207 X I 8y31.SPeakvehicles 
Checker Fringes 163 I X By 31.5 Peak Vehicles- 

Wages 1,129 I I 
Fringes 3 I X Seris 45 X X 

Materials - Suwlies 43 x x 
MiSllin2s Expenses 61 I I 
Assistant Gaal Manager 

:wages 111 X *1 Fitis 1 I I 
MatetilB axd.Supplies 1 1 I 
Misce1laiis Expenses 2 X X 

Wages 2,400 I 
FringSs 6 I I 
Services 322. 1 x 

Materials and Suwlies 68 I I 
ktsài llüis ExpdbsSs 35 I 1 

Marketlnard C3mzrdsUaw 

Ticket Clerk Wages. 556 1 I By 19,290,909 Passengers 
Ticket Clerk Fringes- . 125 X. I By 19,290,909 Passengers 

'Wages 1,468 I I 
Frin*s 16 I I 
Servibes 484 X I 

Materials .- Su1ies $$7 , . I 
. Mince llaswis Expenses . 128 . . 

.X 

I I 
QmrRelaUs ,, 
Telephcni denS Wages 2,170 I 1 By 4,715,555 Passengers 
Telep}tne Clerks Fringes 501 I I By 4,715,555 Passengers 

Wage. 1,157 .x x 
Fringes . 15 I 
Services H 21 21 21 

riatenials and Supplies 28 I K 

-Mince . liis es 14 I I 
M* S. :nmtt and 

niitv At fain 
107. I I 

MatSiali mM Supplies i x I 
piieflesE4enses .5 .. I I 
tu'en t Affairs 

Wages 277 1 * 
Fringes 3 I . I 
Services 86 x x. 

Materials and Supplies 7 K I 
Mtsce1lais Expenses 38 21 I 
iri tj*elaticns 

Wages 189. I I 
ringes 1 I 

Services 21 I X 

Materials and Supplies - 38 I K 

itiscellansais Expenses 26 21 I 

iii 
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Tablel 

I .Estimated Rirce Allocated W 
D,artimnt. Fl 54 CoSt rea& vassal- 

'se X ($000) miS Miles Buses yen Fixed Variable If Variable Hoe? 

1 

t CnralMaseq 

Wages 83 I I 
Sen'lces . 4 X x 

MatüiAls SM8upp1tes' .1 I I 
Miaauw Expenses 11 x * 

EQa1 ilart (rtmitv 
Wages 140 I I 
Fringes 2 I I 

Materials aMSucpltes S x x 
MisalIar2sExpenses 3 I * 

''Wagea -- 11 X I 
Fringes 1 I I 

Materials and Suppljej 2 K I 
Miscellaneaa Expenses 3 I I 

ioye E&icaticn, Training 
and De1t-. 

Wages 1,166 X I 
Fringes .342- I , I 
Seriiós 33 X I 

Materials ar4Suppljes 5 I I 
3 Misce1lazis Expeniel 11 I I 

tI 
$ Wages 74 I 

Fringes 1. I X 
Materials and Supljes 2 it . x 

3 MisceliamtaisExpenses .3 x 

tfleassreitnr 
275 I I 

Fringes 6. x x 
Services 1 I I 

Materials and Supplies 3 x K 
MiscellaneOas . 13 I it 

thfl ,, Fiscal 

. -Payrbll Clerk Wagee . 305 " .1 I By 632,083 Hairs 
Payroll dec Fringes 68 I I By 632,083 Hairs 
Cash Clerk Wages 873 X I By 12,860,606 Passengers 
cMii dirt Fringes 192 it I By 12,860,606 Pa"''is 

-. Wages 1,767 I I 
21 I I 

Services 277 . 
- 1 

Materials aid .Suwlies 34 I it 
Miscellaneous FJnses 11 -I I 

tcalrw7 

g 3,515 I IC 

Fftnges .43 I It 
Sexvis 1,332 . I I 

Materials - Supplies' 251 I x 
Miscilli dii Expóiiies 148 I I 
nthwt mral Mw 

'.for Transit Sys 'Deve1t 
Wages 26 I I 

U 
U - 
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. 
-. 

TransIt sq Dirent 
WagS 1,064 S',is 155 

Materials and SuwIies 1 
KisSl1thB Expenses 3 

&zs.Facilitln Enqmeerinq 

Wages 353 
Fringes 9 
ServIs 262 

Materiall óñã S4plics 40 
Miscel.lanss Expenses 39 

General izä. 
for. 

Wages .122 Sris 2 
Maàriàls and SUpplies 2 

. Miscellanwis Expenses 4 

H-. . 

Wages . 198 
Prilige 4 Sei . . 172 

aM.SuppU.es 67 
Miscellaneo.zs Expenses -. 34 

Wags -230 
Prnges .: 2 . Seivices 37 

Matillali and Supplies 2 
MLscellazs Licenses 6 .. .t 

79 
Ftiiges . 1 

and SuppliS 1 k4ate.r*als 
Miscel1ens Expenses 2 

Uact Prranent- & $athrlal 

Stores Wages 1,0S 
Stores Fringes 223 

Wages . 3,612 
FrInges 40 
Sezvis 37 

--Materials and Supplies 113 
Miscellahs License. 64 

Pórlitl pnrt t 
ges 1,581 

flingS 8 
Services 711 

Materials and Supis 112 
JIO Expenses . 65 

Wages 2,143 
Fnges 4 
Services .24 

Mathriálè and Supplies 290 
License. 2 

a. 

x 
x 
K 
K 

x 
x 
K 
K 
K 

K 
K 
K 
K 

K 
K 
K 
K 

K 

K 
K 
K 
K 
K 

K 
K 
K 
K 

K 
K 
x 
K 
K 
K 
K 

K 
x 
K 
K 
K 

K 
K 
x 
K 
K 

1.9 

flJ 

K 
K 
K 
K 

K 
K 
K 
K 
K 

K 
K 
K 
K 

K 
K 
K- 

K 
K 

K 
K 
K 
K 
K 

K 
K 
K 
K 

-K 

K 
K 
K 
K 

K 
K 
K 
K- 
K 

K 
K 
K 
K 
K 

If 

K- By 153 Peak Vehicles 
K By 153 Peak Vehicles 
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' Tablé4 

aS T MixGl (rnUn) 
. 

Estimated Rewir Zulbcated to 0,tt and pr 84st. Passes- 
Expense ($000) Hairs Miles Buses. gets Fixed Variable If VarSti Hafl 

Print w 
.- wages 779 I . I - 

Fiiziges 6 . I I 
76 1 1 ..S!r!ises- 

?lretables 476 I I Directly by Pasengeri 
Materials-and Supplies 24 I I 
MisoellassQensas 3 . I . X 

$"â.t St Th 

Wages I 
- r1nges 6 I X 

Svices * 3. - - I I 
- Materials and Supplies .9 I I 

Miscella,wis Expenses 5 I I 
labor RólaUaa . -. 

gee . 363. 1 1 
Pus 3 1 I 
5flce5 4.3 x x 

Materials and Supplies 10 I 
8 I I 

.. 
Wgs 124 X X - 

- 

Fringes 2 X I 
- ,Sexvis 3. I I 

7 X I 
Mirl1ai Expenses 32 - X I 

. 
. 

- wages- -. - 

- 

1,214 

. 

X 

- 

Fringes . 
15,500 . X I 

sacaupesauai 14,950 x I By 853 Hairs 
Woricuan's çensatiai 5,750 1 .. I By 69,332 Miles 

- WorIcn's caiensatim 2,300 I X 
Services 7,896 I I 
Fuel 27,090 I I Dlxectl)i by Miles 

Materials añd:Supplies 850 . x I 
- Utilities 5,206 X X 

PtuiUs for physical 
OSiage 22 -. I I 
pSüins for Mi & PD - 

Insunn I I 
- Pr5uitns for coxrate 

Isurance . 578 x I 
pfoiuiciis for Uninsured FL 37,650 I - I By 163,231 Passengers 

at $14,481 Each 
P.isicns for Uninóured 

PD 2,531 I I 8y107,46SMites 
- at $2,531 Each 

Expenhis for FL 1,362 I I Dy 163,231 Passengers 
p3., I 

- at $524 per-Step 
E2çenses for PD 524 I I B 107,465 Miles 

PD at$S24per-Step 
Fuel and Wbe Tases bbn- 

- guipt 60 X I 
Fuel and Lube Taxes - 

E4iipueñt 1,957 I I Directly By Miles 
Leases andRentals . 7,106 I IC 

.'lL $484,174 

H.a 
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TABLE 5 

.cbP4PARIsoN OF COEFFICIENTS BETWEEN FY84 AND FY86, ADJUSTED FOR INFLATION 

COEFFICIENT FY84 
CALIBRATION 

ADJUSTED FOR 
INFLATION 

ADJUSTED FOR 
REAL INCREASE 

FY8.6 

CALIBRATION 

Revenue Miles 1.063 1.1830 1.243 * 

Total Milesi 0.932 1.037 1.089 0,97 

Revenue Hours 24.39 27.14 28.52 * 

Total }{ours2 22.57 25.12 26.39 25.82 

Peak Buses 55,969 62,285 65,441 68,088 

Passengers 0.0744 0.0828 0.0870 0.1162 

* In PY 1986, no values are projected for revenue miles and revenue. hours. 

1. Coefficients are factored by the ratio of revenue miles to total miles In 

- FY 1984 (93,031,1641106,163,110). 

2. Coefficients are factored by the. ratio of revenue hours to total hours In 

FY 1984 (7,062,585/7,632,855). 
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. 
1.1 BACKGROUND 

Technical Memorandum 86.5.1 (November 1985) describes the bus operating 
cost-allocation model currently under development for the District by the 
GPC. Technical tlemoranthm 86.5.3 (December 1985) provides statistics on 
the model and provides details on the application of the model for short- 
range service changes. 

While the bus dperating cost model is calibrated in. a specific year of 
operation of the District, there is a procedure inherent to the model 
that allows It to be recalibrated lhternall9 to adjust for inflation and 
changes in service levels provided. Such recalibration requires the 
assumption that there are no significant organizational changes made in 

the District, and that the number of operating divisions and maintenance 
operating divisions remain unchanged. 

The bus operating cost model is designed to allow the District to compute 
the operating expenses t or bus operation associated with either increases 
or decreases in service. The model generates these estimates from 
projections of annual bus operating statistics based upon the quantity of 
service for the whole SCRTD system (I.e., a summation of the data for 
each specific route). The costs of individual lines, and service by 
periods within a llne can be estimated by using systemwide averages of 
productivit and costs of different elements of operation and maintenance 
activities and staffing. As part of the procedure applied in these. 

sensitivity tests, a spreadsheet has been built in Appleworks t.o compute 
the costs for an.y incremental change in service.. Details of the use of 
these spreadsheets are provided within this document. 

1.2 DESCRIPTION OF THE SENSITIVITY TESTS 

The first sensitivity test was to perform an internal calibration of the 
FY 1984 coefficients to FY. 1985 service levels and project FY 1985 
expenditures. The aim of this test is to determine the ability of the 
model to respond t:o changes in District structure and service levels, and 
to provide guidance on the frequency with which lull calibration to a new 
budget or financial statement will be needed. Having performed this 
update to FY 1.985, a further update was undertaken to F? 1986, in order 
to compare the results with the F? 1986 full calibration. Because the 
period from F? 1964 to F? 1986 covers a number of organizational and 
service level changes, this was felt to be a quite stringent test of the 
robustness of the cost-allocation model, 

The second sensitivity test was to determine the ability of the. model to 
project costs for a package of service changes, and to determine whether 
or not it is necessary to undertake an internal recalibration of the 

model whenever such a package of changes is examined. The test was also 
intended to provide a comparison between the existing cost model used by 
the District and the results that can be expected from substituting the 
GPC Cost Model. 

I 



As part of the investigatIoi of potential service cuts that the District 
might implement if UMTA operating assistance were cut under the FY 1986 

federal budget, the Planning Department assembled a list of service cuts 
that were aimed at saving a total of $10 million per year in operating 
and maintenance costs. The estimation of the extent of the savings to be 
obtained was determined by using the current version of the Scatchard 
Model, reduced by a factor of 25 percent (to account for fixed overhead 
coats) and net of revenues. 

C, 

. 

Two sensitivity tests were designed to be executed with this ptocedure. 
First, it was desired to determine the results of a straightforward 
application of the Cit cost model. In this application, marginal costs 

would be estimated, and all step slze.s would zemain the same as in 
calibration. This estimation would provide a cOmparison of the CPC cost 

model with the Scatchard model and would also indicate what Is in'oIved 

in application Qf the Cit model to small service changes. Second, it. was 

desired to determine how much effect there would be on the estimatedcost 
savings if the model Is internally recalibrated before completing the 

cost estimation. This would prOvide an indication of the extent to which 

Such recalibration may or may not be necessary for short-range 
application of the model tp cost service changes. 



2. DESCRIPTION OF THE PROCEDURES 

. 
2.1 INTERNAL REcALIBRATION OF THE COST MODEL 

The procedure used to undertake the internal recalibration consists of 
several steps. 

A. Determine the change in CPI from the original calibration year 
to the update year. 

B. Determine the total budget from the original calibration year 
for each level-of-service variable and for eabh type of 
variation (fixed, direct, stepwise). 

C. Apply a CPI adjustment to each budget value obtained in step B. 

D. Divide each bUdget line by the update year's values of peak 
buses, vehicle miles, vehicle hours, and passenger boardings. 

The result of step B Is to obtain new coefficients for each of the fixed, 

directly variable, and stepwlse variable components of each level-of- 
service allocation. In addition, by simply sununing the escalated budget 
lines from Step C, the total systemw.ide budget for the year can be 
obtained, as forecast by the model. 

2.2 DIRE MODEL APPLICATION WITHOUT RECALIBRATION 

In this procedure, the GPC model is used in a fairly complex, sequential 
process. The service cuts constituted specification of a route number 
and the period of service to be cut, either Sunday, Saturda', or weekday. 
In working through the list, a route for which Sunday service was cut 
early in the process might appear later with Saturday service to be cut, 
and later again with weekday service to be cut. Because the GPC cost 
model takes account of the. true nature of District operations and permits 
cost savings only when whole staff positions can be saved, it is 

necessary to re-estimate savings with a sequential buildup of the amount 

of service on a line to be cut. In addition, further economies can be 

gained within an Operating Division when service on several routes is to 
be cut from a single Operating Di'.'ision, while yet other savings accrue 
on a systenwide basis, as service cuts are accumulated. The GPC cost 

mode.? is not structured currently to allow such eëtimates to be made 
efficiently. As a result, the scale economies for individual Operating 
Divisions and the entire. system were estimated only at the conipletion of 

all cost eat imates. 

Three different spreadsheets were created to permit the cost estimates to 

be obtained. The first is designed for line use and requires entry of 

the line number, division number, any modification to the annualization 

factors coded into the. spreadsheet., and entry of average figures for p.m. 

peak buses (weekday only), total vehicle hours, total vehicle miles, 

passenger boardings1 and revenue for any or all of an average weekday, an 

average Saturday, and an average Sunday. These inputs are structured to 

be consistent. cflth the Line Performance Trend Reports. The spreadsheet 



then Uses these input data to compute the operating costs both gross and 
net of revenue. Costs are determined on an annual basis, and the 
spreadsheet also calculates annual values of each of the vehicle hours, 
vehicle miles, passenger boardings, and revenUe. 

The second spreadsheet contains only those items identi.f led as "Step D," 
which are the stepwise costs incurred on a divisional basis. This 
spreadsheet operates in the same manner as the first one, .except that 
totals of average daily values of peak buses, vehicle hours, vehicle 
miles, passenger boardings, and revenue from all lines to be cut from or 
added to a single operating division are entered, instead of the values 
pertaining to a single route. The third spreadsheet contains all the 
items not included in the Divisional spreadsheet, i.e., the Direct items 
arid the "Step S items. Inputs to this spreadsheet are the sum totals of 
all peak buses, vehicle hours, vehicle miles, passenger boardings, and 
revenue for all service to be cut or added, Districtwide. No deduction 
is made from these costs for revenue, this bein done at the Division 
level. Estimates of total savings (or costs) are obtained by adding 
together the results from all Division spreadsheets and the systemwide 
spreadsheets, and can be done for gross costs and for net costs (net of 
revenue), 

2.3 MODEL APPLICATION WITH RECALIBRATION 

The GPC model is based largely on stepwise variable elements and also 
contains a provision to allow fully-allocated costs to be obtained, The 
step sizes are determined by finding the average productivity of each 
line item in the budget. For example, there may be 4,445 full-ttime 
equivalent (FTE) bus operators employed by the District, with the 
operation of 7,585,000 total vehicle hours. This calculates out to an 
average of 1706 vehicle hours per FTE operator. Because the District can 
hire part-time operators, the smallest increnient of a bus operator is 
one-half of the FTE productivity, or $53 vehicle hours. When service is 
cUt, both the annual vehicle hours and the number of operators will be 
cut, but with the result that the step size may change. This changed 
step size needs to be recalibrated into the model. In addition, if 
fully-allocated costs are being used, the fixed costs are now being 
spread over a smaller base of buses, hours, miles, and passengers, so 
that the allocation to any line is larger. These changes In alloication 
represent an internal retalibration of the model which should be ddne 
whenever large changes are made in service levels, as well as when the 
model is to be applied to a different year from the original calibration. 

I 

Correctly, the procedure entails deducting the positions saved and other 
units saved from the original totals, as well as deducting the saved 
buses, hours, miles, and passenger boardings. If a polic' exists not to 
lay off some of the positions indicated In the cost-savings ca)culation, 
then the amount of change 4ill be considerably more dramatic. However, 
if adjustment is made for positions saved, it is expected that the 
internal recalIbration will largely affect only the allocation of fixed 
costs. 

4 
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3.1 INTERNAL RECALIBRATION OF THE COST MODEL 

The change in the Consumer Price Index (CPU from the end of FY 1984 to 
the middle of FY 1986, based on Bureau of Labor Statistics monthly 
releases, was 4.6%. Table 3-1 shows the F? 1984 F? 1985, and F? 1986 
(projected) values of the le',el-of-ser,lce variables used in the cost 
model, and also shows the final audited values fat FY 1984 (the 
calibration was done with actual data for the first three quarters of F? 
1984 and projected data for the last quarter). It should be noted that 
it does not affect the recalibratlon whether vehicle hours and vehicle 
miles are expressed as revenue values, scheduled, total, or any other 
variant, as long as it is known which are used and that the model is 

applied always with values consistent with the model calibration or 
recall brat ion. 

TABLE 3-1 

ACTUAL AND PROJECTED ANNUAL LEVELS OF SERVICE FOR F? 1984, FY 1985, AND F? 1986 

VARIABLE VALUE 
F? 1984 FY 198.5 F? 1986 1? 1984 

(CALIBRATED) (ACTUAL) (ESTIMATED) (AUDItED) 

P.M. Peak Buses 2,063 2,009 1,987 1,992 

Vehicle Hours 7,152,000 7,041,642 7,585,000* 7,062,585 

Vehicle Miles 95,122,000 91,959,736 107,465,000* 93,031,164 

Passengers 465,400,000 497,158,321 424,400,000 465,637732 

* These are total miles and hours, while all other entries are revenue 
miles and hours. 

Table 3-2 shows the budgets for F? 1984 for each service-level variable 
an.d for each type. of variation. The Table also shows, for reference, the 
unit costs as derived for F? 1984. The CPI adjustment is then applied to 
determine the FY 1985 escalated budget, as shown, and the budget values 
are then divided by the F? 1985 service-leel values to obtain new unit 
closts. These latter two items are shown in Table 3-2 as the escalated 
budget and the recalibrated unit costs., The same two calculations are 
also shown for F? 1986, for c.thich the CPI change from F? 1984 was 
determined to be 11.285 percent. 
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TABLE 3-2 

COMPUTATION OF REcALIBRATED COSTS AND ESCALATED BUDGETS 

VARIABLE TYPE FY 1984 FY 1984 FY 1985 FY 1985 FY 1986 FY 1986 
UNIT COST BUDGET BUDGET UNIT COST BUDGET UNIT COST 

Cs) ($000) ($000) (5) ($000) (5) 

Peak Direct 79.01 163.0 179.3 82.57 181.4 87.93 
Buses 

Fixed 33,279.69 68,656.0 71,745.5 35,712.06 76,403.8 38,451.85 

Step 22,497.33 46,412.0 48,500.5 24,141.63 51,649.6 25,993.76 

SUBTOTAL 55,856.03 1.15,231.0 120,412.0 59936.26 128,228.0 64,533.54 

Veh. Fi*ed 0.59 4,250.0 4,441.3 0.63 4,729.6 0.62 
Hours 

Step 23.80 170,185.0 .177,843.3 25.26 189,390.4 24.97 

SUBTOTAL 24.39 174,435.0 182,285.0 25.89 194,120.0 25.59 

Veh. Direct 0.57 54,491.0 56,943.1 0.60 60,640.3 0.64 
Miles 

Step 0.49 46,644.0 48,743.0 0.53 51,907.8 0.48 

SUBTOTAL 1.06 .101,135.0 103,785.0 1.13 120,415.0 1.12 

Pass. Direct 0.0011 490.0 512.1 0.0011 545.3 0.0012 
Bdgs. 

Fixed 0.01 4,078.0 4,261.5 0.00S6 4,538.2 0.0107 

Step 0.06 30,065.,O 31,417.9 0.06 33,457.8 0.0788 

SUBTOTAL 0.0711 34,633.0 36,245.0 0.0729 38,493.0 0.0907 

TOTAL COST/BUDGET $425,434,000 $442727,000 $481,256,000 

As can be seen from Table 3-2, the result of the test is that the model 

projects a total expenditure of $442,727,000 for FY 1985. The. actual 

audited expenditures on operating budget for FY 1985 were $439,903,899. 
The difference (overestimate) of $2,823,101 represents 0.64 percent of 
the FY 1985 actual expenditures. The same process for the FY 1986 



estimated budget, using the FY 1986 estimated service level data emploS'ed 
earlier to recalibrate the model, provides budget lines and coefficients 
that generate a total forecast budget pf $481,256,000. This compares to 
the District budget of $484,174,000. In this case, the difference 
(undereStimate) is $2,918,000 and represents 0.60 percent of the District 
budget for F? 1986. 

Table 3-3 summarIzes the final coefficients from Table 3-2 for the four 
service-level variables. There is some shifting of cost between the 
service-level variables resulting from some internal reorganization of 
the District between F? 1984 and F? 1986. As a result, the match between 
the internally recalibrated fi.,ires and the actual calibration of F? 1986 
is not as close as the overall budget projections would indicate. 

However, the results are encouraging in terms of the robustness of the 

model and the ability of the internal recalibrat.ion to produce sensible 
results. 

TABLE 3-3 

SUMMARY OF FINAL COEFFICIENTS FROM INTERNAL PECALIBRATION AND FULL CALIBRATION 
OF FY 1986 

VARIABLE F? 1984 F? 1985 

Calibrated Internally 
Recalibrated 

Peak Buses 55,969 59,936 

Vehicle Hours 24.390 25.887 

Vehicle Miles 1.063 1.129 

Fl 1986 Fl 1986 

Internally Calibrated 
Recalibrated 

64,534 68,088 

25.593 25.82 

1.121 0.97 

Passengers 0.0744 0.0729 0.0907 0.1162 

3.2 DIRECT MODEL APPLICATION WITHOUT REALIBRATION 

A number of service cuts were identified by District Planning Staff, 
intended to total to a package of $10,000,000 in operating cost cuts for 

a full year, based on F? 1986 costs. These service cuts were costed 

originally using a version of the Scatchard model that has been adjusted 

to approximate marginal costs.. Figure 3-1 shows an example of the 

spreadsheet used to cOmpUte a cost for a period of service on a line, 

using the F? 1986 calibrated model (from Technical Memorandum 86.5.1). 

Table 3-4 summarizesthe calculations for each line or period on a line 



and compares these with the Planning Department cost estimates. It must 
be emphasized that the cdsts in Table 3-4 do not reflect the potential 
savings within a division or across the entire District that would be 
achieved as the service cuts are summed together. The total effects are 
summarized at the end of the Table. 

'ram these data, it is clear that the GPC Bus Operating Cost Model 
differs from the existing SCPTD cost model In that the full set of 
proposed service reductions are costed out at $7,913,600 instead of the 
$10,407,000 derived from the current SCRTD model. The GPC model estimate 
is approximately 24 percent lower than the Scatchard model. It is also 
clear from the table that there are significant Intra-Division and 
Systemwide economies possible in a package of service changes of this 
size, given that the difference between the line-by-line costs and the 
d!vision/systernwjde costs is about $1.5 mIiion in a set of service 
changes initially costed at $6.4 million. Gross costs of these service 
changes are $10,412,900, with revenues of $2,499,200. 

The second notable element of the GPC Cost Model Is shown in Table 3-5. 
This Table shows the sources of the costs identified in Table 3-4 and 
indicates the amount of cost attributable to each element. Of the. gross 
costs for the service changes listed in these tables, approximately $2.6 
million Is derived from materials savings, such as fuel and parts, and 
from savings on property damage and public liability. These savings 
would be achieved without any other action on the part of the District 
than cutting the service. All of the remaining $7.6 million in costs are 
from labor positions or labor-related costs. For example, $6.1 million 
in savings will accrue from the 144 operators used to operate the 
services in Table 3-4. However, if these operators are not laid off, 
only a small fraction of the savings will occur from reductions in hours 
paid. 

3.3 MODEL APPLICATION WITH RECALIBRATION 

To determine the effects of internal recalibratlon of the model for a 

significant set of service changes, the changes used in the preceding 
section were re-estimated Using a single retalibration for the entire 
package. Clearly, the primary effects of internal recalibration will be 

on the fixed costs, which were n9t included in the estimation of the 
service-change costs in Section 3.2. However, some changes may occur in 

step sizes as a result of the service changes. These. can be ident.if.ied 

readily by using Table 3-5, which Indicates those line items that. are 
changed and effectively identifies all unchanged labor categories. 

The internal recalibrat.ion undertaken was done by recomputing each 
stepwise line item In the spreadsheets, determining the change in FY 1986 

cost, the change in the. base, and the change in the number of positions. 
These produced a new estimated step size for all steps. Using these new 
step sizes in the calculations for the division and systeinwide costs of 
the service changes produced a re.ised estimate of net costs of 

$8,061,900, an Increase of $146,300, or 2 j'ercent of the original cost 

estimate. Based On this, it appears that internal recalibratlon of the 

model is unnecessary, at least for service changes on the order of 50 

peak buses, and $10 million in gross c6sts. 
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TABLE 3-4 

SUMMARY OF COSTS FOR SPECIFIC LINE AND PERIOD SERVICE CUTS, BASED ON THE F? 1986 
GPC OPERATING COST MODEL 

Line Div. Service GPC Operating Cumulative Scatchard Cumulative 
No. No.. Day Cost GPC Cost Op. Cost Scatchard Cost 

20$ 3 Weekday $48,400 $48,400 $98,000 $98,000 
203 3 Saturday 1,000 49,400 19,000 117,000 

203 3 Sunday 1,100 50,500 21,000 138,000 
203 3 All 94,100 94,100 138,000 138,000 
225/226 18 Saturday 134,400 228,50.0 233,000 371,000 
208 3 Sunday 25,700 254,200 34,000 405,000 
175 3 Saturday 24,200 278,400 55,000 460,000 
175 3 Sunday 800 2?92O0 30,000 490.000 
175 3 Sat/Sun 46,000 300,200 85,000 490,000 
208 3 Saturday 23,000 323,200 29,000 519,000 
192/194 16 Weekday 427,700 750,900 636,000 1,155,000 
250/253 10 Sunday 21,600 772,500 52,000 1,207,000 

430 6 Weekday 44,400 816,900 83,000 1,290,000 
130 12 Sunday 64,300 881,200 151,000 1,441,00.0 

259 9 Sunday 42,10.0 923,300 103,000 1,544,000 

236 8 Sunday 21,600 944,900 63,000 1,607,000 

161 8 Weekday 161,600 1,126,500 333,000 1,940000 
205 12 Saturday 56,200 1,182,700 130,000 2,070,000 

205 12 Sunday 14,5.00 1,197,200 52,000 2,122,000 

205 12 Sat/Sun 70.70.0 1,197,200 162,000 2,122,0100 

220 7 Sunday 40,80.0 .1,238,000 91,000 2,213,000 

487/491 9 Saturday 85,800 1,323,800 168,000 2,381,000 

487/491 9 Sunday 40,100 1,363,900 115,00.0 2,496,000 

487/491 9 Sat/Sun 132700 1,370,700 293,000 2,496,000 

166/168 8 Sunday 42,300 1,413,000 129,000 2,625,000 

208 .3 Weekday 190,30.0 1,603,300 137,000 2,762,000 

208 3 All 242,400 1,60.6,700 200,000 2,762,000 
462 1 Sunday 41,400 1,646,100 92,000 2,854,000 

236 8 Saturday 41,900 1,690,000 103,0.00 2,957,000 

236 8 Sat/Sun 84,500 1,711,000 166,000 2,957,000 
293 16 Weekday 454,100 2,165,100 255,000 3,212,000 
262 9 Sunday 38,800 2,203,900 114,000 3,326,000 

225/226 16 Weekday 769,700 2,973,600 1,126,000 4,452,000 

225/226 18 All 968,400 3!037,900 1,359,000 4,452,000 

268 3 Sunday 39,900 .3,077,800 97,0.00 4,549,000 

130 12 SaturdaV 59,300 3,137,100 130,010.0 4,679,000 

130 12 Sat/Sun 148,400 3,161,900 281,000 4,679,000 

250/253 10 Saturday 36,900 3,198,800 82,000 4,761,000 

250/253 10 Sat/Sun 79,600 3,219,900 134,000 4,761,000 

271 12 Weekday 164,900 3,384,800 299,0.00 5,060,000 



TABLE 3-4 (Continued) 

SUNNARY OF COSTS FOR SPECIFIC LINE AND PERIOD SERVICE CUTS, BASED ON TIlE FY 1986 
GPC OPERATING COST MODEL 

Line Div. Service GPC Operating Cumuiative Scatchard Cumulative 
No. No. Day Cost GPC Cost Op. Cost Scatchard Cost 

147 12 Saturday $16,800 $3,401,600 $44,000 $5,104,000 
147 12 Sunday (4,900) 3,396,700 23,000 5,127,000 
147 12 Sat/Sun 33,000 3,417,800 67,000 5,127,000 
488 9 Sunda' 18,000 3,435,800 54,000 5,181,000 

274/276 9 Weekday 495,200 3,931,000 767,000 5,948,000 
42 18 Sunday 99,600 4,030,600 203,000 6,151,000 

259 9 Saturday 37,100 4,067,700 88,000 6,239,000 
259 9 Sat/Sun 100,200 4,088,700 191,000 6,239,000 
434 6 Sunday 83,200 4,171,900 198,000 6,437,000 
220 7 Saturday 36,500 4,208,400 77,000 6.514,000 
220 7 Sat/Sun 77,300 4,208,400 168,000 6,514,000 
482 16 Sunday 38,200 4,246,600 123,000 6,637,000 
267 9 Sunday 17,500 4,264,100 63,000 6,700,000 
209 5 Sunda' 54,200 4,318,300 110,000 6,810,000 

493 9 Sunday 17,900 4,336,200 36,000 6,846,000 
215 18 Saturday iS,900 4,352,100 57,000 6,903,000 
262 9 Saturday 54,800 4,406,900 100,000 7,003,000 

262 9 Sat/Sun 118,400 4,431,7(0 214,000 7,003,000 

434 6 Saturday 79,500 4,511,200 174,000 7,177,000 

434 6 Sat/Sun 180,700 4,529,200 372,000 7,177,000 

158 15 Sunday 17,200 4,546,400 71,000 7,248,000 

154 8 Sunday 36,200 4,582,600 86,000 7,334,000 

183 15 Sunday 35,400 4,618,000 68,000 7,402,000 

169 15 Saturday 35,400 4,653,400 100,000 7,502,000 

423 8 Weekday 88,000 4,741,400 2?3,000 7,725,000 

119/126 16 Saturday 52,100 4,793,500 108,000 7,833,000 

438 18 Weekday 96,300 4,889,800 197,000 8,030,000 

265/275 1? Weekday 374,400 5,264,200 588,000 8,618,000 

211 5 Saturday 14,100 5,278,300 56,000 8,674,000 

434 6 Weekday 636,400 5,916,700 993,000 9,667,000 

434 6 All 883,600 5,981,200 1,365,000 9,667,000 

256 10 Sunday 31,400 6,012,600 95,000 9,762,000 

103 5 Sunday 14,900 6,027,500 44,000 9,806,000 

255 10 Sunday 32.200 6,059,700 66,000 9,872,000 

576 10 Weekday 361,500 6,421,200 535,000 10,407,000 

. 
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TABLE 3-4 (Continued) 

SUMMARY OF COSTS FOR SPECIFIC LINE AND PERIOD SERVICE CUTS, BASED ON THE FY 1986 
GPC OPERATING COST MODEL 

Line Div. Service GPC Operating Cumulative Scatchard Cumulative 
No. No. Day Cost GPC Cost Op. Cost Scatchard Cost 

Systemwlde Costs $8,423,100 
Division Costs: 

DIvision 1 25,100 
3 349,800 
5 69,400 
6 479,100 
7 48,200 
8 333,800 
9 685,500 

10 319,200 
12 603,700 

15 62,000 
16 687,500 
18 827,200 

TOTAL (Systemwide and Division) $7,913,600 
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TABLE 3-5 

SOURCES OF COSTS FOR TIlE SERVICE CHANGES I! TABLE 3-4 

SOURCE LEVEL DEPARTMENT ITEM QUANTITY ALLOCATED 
COST 

Systemwide Facilities Maintenance Supplies-- Radios 52 $5,926 
Scheduling Schedule Checkers I 42,645 
Facilities Maintenance Electronics Maint. 1 39,928 
Maintenande Oper. Div. Non-Revenue Plaint. 1 34.400 
Maintenance Oper. Dlv. Parts, Lubricants - 1,030,705 
Non-Departmental Exp. Fuel and Taxes - 1,177,723 
Non-Departmental Exp. Workmen's Comp. Maint 62 229,999 
Non-Departmental Exp. Exp. & Provisions PD 40** 122,200 
Central Maintenance Running Repair Mech. 1 40,179 
Central Maintenance Mechanical Malnt.Mech. 1 40,189 
Central Maintenance Electrical Malnt.Mech. 1 40,206 
Central Maintenance BOdy Shop Mechanic 1 40,187 
Central Maintenance Transmission Mechanic 1 40,200 
Central Maintenance Engine Line Mechanic 1 39,983 
Print Shop Timetable Printing - 5,769 

Non-Departmental Exp. Expenses for PL 31** 16,239 
Non-Departmental Exp. Provisions for PL 31.** 448,904 
Customer Relations Telephone C'erks 1 29,678 

DivisIon 1 Transp. Oper. Division Operators 1* 38,766 

Non-Depart. Expenses Workmen's Comp. Oper. 1* 3,363 

DIvision 3 Transp. Oper. Division Operators 9* 348,897 
Non-Departmental Exp. Workmen's Comp. Oper. 9* 30,263 
Maint. Oper. Division Running Repairs Mech. 1 40,186 

Division 5 Transp. Oper. Division Operators 3* 116,299 

Non-Depart. Expenses Workthen's Comp. Oper. 3* 10,088 

Division 6 Naint. Oper. Division Service Workers 1 31,945 

Transp. Oper. Division Operators 18* 697,794 

Non-Departmental Exp. Workmen's Comp. Oper. 18* 60,525 

Maint. Oper4. Division Running Repairs !'leth. 3 120,559 

Division 7 Transp. Oper1 Division Operators 2* 77,533 
Non-Depart. Expenses Workmen's Camp. Oper. 2* 6,725 

Division 8 Transp.. Oper. Division Operators 11* 426,430 

Non-Departmental Exp. Workmen's Comp. Oper. 11* 36,988 

Maint:. Oper. Division Running Repairs Mech. 2 80,373 

* Full-Tithe Equivalent positions 
** Number of accidents involving property damage (average) 
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TABLE 3-S (Contihued) 

SOURCES OF COSTS FOR THE SERVICE CHANGES IN TABLE 3-4 

SOURCE LEVEL DEPARTMENT ITEM QUANTITY ALLOtATED 
COST 

Division 9 

Division 10 

Division 12 

lransp. Oper. Division 
Non-Departmental Exp. 
Maint. Oper. Division 

Maint. Oper. Division 

Transp. Oper. Division 
Non-Departmental Exp. 
Maint. Op.er. Division 

Maint. Opec. Division 
Transp. Opec. Division 
Non-Departmental Exp. 
Maint. Oper. Division 

Division 15 Transp. Opec. Division 
Non-Depart. Expenses 

Division 16 

Division 16 

* 

** 

Maint. Oper. Division 

Transp. Opec. Division 
Non-Departmental Exp. 
Maint. Oper. Division 

Màiñt. Oper. Division 
Transp. Opec. Division 
Non-Departmental Exp. 
Maint. Qper. Division 

Operators 22.5* $672,243 
Workmen's Comp. Oper. 22.5* 75,657 
Running Repairs Meet-i. 3 120,559 

Service Workers 1 31,945 
Operators 12* 465,196 

Workmen's Camp. Oper. 1?* 40,350 
Running Repairs Mech. 1 40,186 

Service. Workers 1 31,945 
Operators 19.5* 755,944 
Workmen's Camp. Oper. 19.5* 65,569 
Running Repairs Mech. .3 120,559 

Operators 3* 116,299 

Workmen's Comp. Oper. 3* 10,086 

Service Workers 1 31,945 
Operators 18* 697,794 
Workmen's Comp. Oper. 16* 60,525 
Running Repairs Mech. 2. 80,373 

Service Workers 1 31,945 
Operators 25* 969,159 
Workmen's Camp. Oper. 25* 84,063 
Running Repairs Mech. 4 160,745 

Full-Time Equivalent positions 
Number of accidents involving property damage (average) 
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Appendix A shows three sample spreadsheets, one for a line and period. 
one for a division, and one for the system. These spreadsheets are 
currently being run on Apple. lie computers under Appleworks, but an 
integrated database and spreadsheet system is under development in LOTUS 
.1-2-S for Use on IBM-PCs. The mechanics of the spreadsheets are little 
different.. In the Appleworks version, the user follows the steps at the 
top of the sheet, entering only the line and division identifiers, as 
appropriate; adjusting the annual expansion factors, if necessary; and 
entering average data for the day or days defined for costing (I.e., an 

average weekday, an average Saturday, or an average Sunday). 
Recalculation of the spreadsheet Is set to be done manually, not 

automatically, so the user must then request recalculation of the sheet, 

which produces the estimates of the Total Marginal Costs and the Net 
Total Marginal Costs. 

If costs are desired for different periods of operation of the same line, 

service data can be entered for all periods of interest and the 
calculations contro!led by means ot the Period Designator (Step 1). The 
only exception to this is for a case where first one period, then two 

periods, and finally three periods are to be costed. In this case, it is 

necessary to wait until after the two Periods have been run, before 
entering the data for the third period. 

The spreadsheet calculates the annual service statistics from the daily 
ones provided by the user and also sums the total across periods, if more 
than one period of data is specified. Keyed to the Period Designator, 
the appropriate, annual service statistic is then displayed before each of 
the four groups of cost calculations,. i.e., buses, hours, miles, and 

passengers. The number of steps is then calculated for each stepwise 
line item and the costs are computed. These are summed and entered into 
the summary table, where the total costs are determined. 

After completing all cost estimates by line and period, the data should 
be entered into the division spreadsheets for as many dlc'isions as 
necessary. The division spreadsheets compute only the component of. cost 

that is incurred within a division. To complete the estimation, even if 

only one division Is involved, total service-level statistics should be 
entered into the systemwlde spreadsheet, where the remaining variable 
costs are estimated at a systemwide level. The systernwide spreadsheet 
also permits the user to estimate both marginal and fully-allocated costs 

by toggling the "Full'y-alloc.' switch between 1 and 0. 

14 
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4.2 LOTUS 1-2-3 SPREADSHEETS 

At the time of preparation of this Technibal Memorandum, an enhaflced 
spreadsheet and database procedure is under development. This procedure 

will use a data base developed from a mainframe file containing all 
scheduled trips by all routes and from all divisions, together with the 
most recent available data on revenue arid passenger boardings. The 

spreadsheet-database system, which runs on an IBM or compatible personal 

computer in LOTUS 1-2-8, is designed so that the user is aske.d to 

indicate only the line and period for which costs are to be estimated. 

After the first line and period is entered, the program asks the user if 

more lines or periods are to be costed. As each adciitional line, or 

period is entered, data are accumulated by division and for the system. 

At any time that the user wishes to do so, estimates can be obtained of 

the total costs, for all lines and periods entered so far, including 

diislonal and systemwide economies. 

A Users Manual and description of the procedures will be prepared once 

the procedures are complete, together with a Technical Memorandum 

describing the methods to update the data bases. 

15 
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APPENDiX 
SAMPLE SPREADSHEETS FOR LINE, DIVISION, AND SYSTEMWIDE COSTS 
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rile; llfle.cost.Luat rage i 
W06/86 

STEP 1: Enter period for cm.putation of line costs 
Weekday 1, Saturday = 2, Sunday = 3, Total 4 

NOTE: If a cmbjnat!on of AllY TWO periods Is desired, enter 4 for period. 

ØThen 
enter DAILY STATISTICS for desired TWO periods in Step 4 

2: Enter Line Number and Division Number 

EP 3: Are the number of days in the year correct for this line? 
If NO, change entries in in 'Numbers of Days' cells 

STEP 4: Enter DAILY STATISTICS fOr the periods to be used in 
calcu'ating line costs 

Period 4 Number of Days: Weekdays 255 
Line Number 208 Saturday 52 
Division Nun 3 Sundays 58 

Weekday Saturday Sunday 

Days in Year 255 52 58 TOTAL 

flatly Annual Daily Annual Daily Annual ANNUAL 

SWCE 

PeakEusés 1 

Vehicle firs, 24.0 6,120 17.0 884 17.0 986 7,990 

Vehicle MIs. 483 123,165 216 11,232 241 13,978 148,375 

Passengers 358 91,290 235 12,220 146 8,468 111,978 

Passenger $104 $26,520 $73 $3,796 $47 $2,726 $33,042 

revenue 
COST CALCULATIONS BY SOURCE - LINE 208 

Buses 

FT 1986 FT 1986 Step Step 
Type Cost Base Basis Size 

PIVISION 

No. of Step 
Steps Cost 

3 

Annual 

Cost 
Department Item 

Direct. $150,000 1987 1987 1.0 1 $75 $75 Facilities flaint. Supplies - RadiO 

Step 0 $10,944,000 1987 343 5.8 0 $31,907 $0 Naint. Oper. Div. Servicing Mechanics 

Step S $2,690,000 1987 63 31.5 0 $42,698 $0 Scheduling Scheduling Checkers 
Step 0 $1,913,000 1987 60 33.1 0 $31,883 $0 Maint. Oper. Div. Servicing Deep Clean W 
Step 0 $2,412,000 1987 60 33.1 0 $40,200 $0 NataL Oper. Div. Wheelchair Matnt. NSa 
Step S $1,688,000 1987 42 47.3 0 $40,190 $0 Facilities Hunt. Electronic Maint. Mecha 

Step D $1,326,000 1987 33 60.2 0 $40,182 $0 Maint. Oper. Div. Farebox Maint. Mechanic 

Step 0 $723,000 1987 18 110.4 0 $40,167 $0 Maint-. Oper Div. Special Projects Mechan 

Step S $544,000 1987 17 116.9 0 *32,000 $0 Central Maint. Service Yorkers 

Step S $3,861,000 1987 14 141.9 0 $275,786 $0 Facilities Maint. Electrical, Property, S 

Step $ $702,000 1987 14 141.9 0 $50,143 $0 Maintenance Gen. Maintenance Instructors 
Step U $9,742,000 1987 13 152.8 0 $749,385 $0 Transp. Oper. Dlv, AU except Operators 
Step S $573,000 1987 13 152.8 0 $44,077 $0 Transp. Services Radio Dispatchers 

0 $1,256,000 1987 13 152.8 0 $96,769 $0 Purchasing Division Storekeepers 

Step Step B $9,476,000 1987 13 152.8 0 $728,923 $0 Maint. Oper. Div. Misc., Supp., Aanin.,Su 
Step S $574,000 1987 12 165.6 0 $47,833 $0 Central Maint. Central Shop Supervisio 
Total $48,576,000 $75 



File: llne.cost.208t 

. 

Page. 2 

3/06/86 

Hours 7,990 

P71986 F? 1986 Step Step No. of Step Annual 

Type Cost Base Size Size Steps Cost ,Ct 

Step B $172,358,000 7585000 8890 853 9 319,388 $174,491 Transp. Oper. Div. Operators 

Step D $14,950,000 7585000 8890 653 9 $1,682 $15,135 Non-Dept. Expenses Workmen's Canp.--Operat 

Step $ $1,204,000 7585000 35 216714 0 $34,400 $0 }laint. Oper. Dlv. Non-Revenue Maintenance 

Step S $967,000 7585000 23 329783 0 $42,043 $0 Schejllng Sche&ile Makers 

Step S $792,000 7585000 18 421389 0 144,000 $0 Transp. Services Street Supervisors 

Step .5 *586,000 7585000 17 446176 0 $34,471 $0 Transit Police Transp. Service Inspec. 

Step S $708,000 7555000 16 474062 0 344,250 $0 Transp. Instruct. Operator Training 

Step $ $373,000 7585000 12 632083 0 *31,083 $0 Account. & Fiscal Payroll Clerks 

Total $191,938,3O0 $189,626 

Miles 148,375 

F? 1986 Fl 1986 Step Step No. of Step Annual 

Type Cost Base Size Size Steps Cost Cost 

Direct $25,421,000 107465000 107465000 1 148375 3.2366 $35,098 Maint. Ope. Dlv. Parts, lubricants, etc. 

Direct $29,047,000 107465000 107465000 1 145375 $.2703 $40,105 Won-Dept. Expenses Fuel and Taxes on Fuel 

Step S $5,750,000 107465000 1550 69332 2 $3,710 $7,419 Non-Dept. Expenses Workmen's Caop. 

Step S $3,055,000 107465000 1000 107465 1 $3,055 $3,055 Non'Dept. Expenses Expen. and Prov. I or PD 

Step D $24,152,000 107465000 601 178810 0 $40,186 $0 Maint. Oper. Dlv. Running Repair Michanic 

Step 0 $2,009,000 107465000 50 2149300 0 $40,180 $0 Maint. Open Div.. Inspectors 

Step S $1,567,000 107465000 39 2755513 0 $40,179 $0 Central Maint. Running Repair Mechanic 

Step S $1,487,000 107465000 37 2904459 0 $40,189 $0 Cent;al MaJfl Mechanical Kaint. Vorke 

Step S $1 . 367,000 107465000 34 3160735 0 $40,206 $0 Central Maint. Electrical Malnt. Worke 

Step S $1,286,000 107465000 52 3358281 0 $40,188 $0 Central Plaint. Body Shop Mechanics 

Step S $1,206,000 107465000 30 3582167 0 $40,200 $0 Central Maint. Trantsslon Mechanics 

Step S $1 .085,000 107465000 27 3980185 0 $40,165 $0 Central Maint. EngIne Line Mechanics 

Step S $965,000 107465000 24 4477708 0 *40,208 $0 Central Plaint. Welding Mechanics 

Step S *763,000 107465000 19 5656053 0 $40,158 $0 Central Plaint. Cylinder Head Mechanics 

Step S $763,00TO 107465000 19 5656053 0 $40,158 $0 Central Plaint. Paint Shop Workers 

Step S 1563,000 107465000 14 7676071 0 $40,214 $0 Central Maint. Machine Shop Mechanics 

Step S *563,000 107465000 14 7676071 0 $40,214 $0 Central Maint. Sheet Metal op Machan 

Step S $523,000 107465000 13 8266538 0 $40,231 $0 Central Plaint. Frame Shop Mechanics 

Step S $523,000 107465000 13 8266538 0 $40,2 $0 Central Plaint. Upholstery Workers 

Step S $442,000 107465000 11 9769545 0 $40,182 $0 Central Plaint. Systems Shop Mechanics 

Step S *321,030 107465000 8 13433125 0 *40,125 $0 Central Plaint. Engine Parts Crib ifecha 

Step S $321,000 107465000 8 13433125 0 $40,125 $0 Central Plaint. Engine Teardain Mechani 

Step B 3241,030 107465300 6 17910833 0 $40J67 $0 Plaint. Oper. Div. Road Failure Mechanics 

Step 5 1201,000 107465000 5 21493000 0 $40,200 $0 Central Plaint. Sign Shop Mechanics 

Step S $161,000 107465000 .4 26866250 0 $40,250 $0 Central Plaint. Tool & Unit Roan Machan 

Total $103,782,000 $85,677 



File: line.cost.208t 

ssen9ers 111,978 

F? 1986 FT 16 Step Step No. of Step Annual 

Type Cost Base Size Size Steps Cost Cost 

Direct $476,000 424400000 424406000 1 111978 $0 $126 

Step S $1,362,000 424400000 2600 163231 0 $524 $0 

Step S $37,650,000 424400000 2600 163231 0 $14,481 $0 

Step S $2,671,000 424400006 90 4715556 0 $29,678 $0 

Step S $1,172,000 424400000 34 12482353 0 $34,471 $0 

Step s $1,065,000 42440O0O 33 12860606 0 $32,273 $6 

Step 5 *681,000 424400000 22 19290909 0 *30,955 *0 

Total $45,077,000 $126 

SUMMARY COST TABLE 

Source Value 

Peak Buses $75 

Vehicle birs $189,626 

Vehicle Miles $85,677 

Passenger Boardings $126 

TOTAL MARGINAL COSTS $275,504 

Passenger Revenue $33,042 

NET TOTAL MARGiNAL COSTS 

I 

$242,462 

PageS 
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Print Shop Tistables 
Non-Dept. Expenses Expenses for PL 

Non-Dept. Expenses Provisions for Unins. P 

ustzer Relations Telephone Clerks 
Transit Police Police--Passenger Secur 
Account.. & Fiscal Cash Clerks 
Marketing and Ccaa.Tlcket Clerks 



Fil'e: cost.calc.div3 

1: Enter period for computation of line costs 
Weekday = 1, Saturday 2! Sunday 3, Total 4 

OTE: If a cartination of ANY TWO periods is desired, enter 4 for period. 
Then enter DAILY STATISTICS for desired TWO periods in Step 4 

STEP 2; Enter Line Number and Division Number 

STEP 3: Are the number of days In the year correct for this line? 
If NO, change entries In in 'Numbers of Days' cells 

STEP 4: Enter DAILY STATISTICS for the. periods to be used in 
cai culating line costs 

PerIod 4 Number of Days; Weekdays 255 

Line Number 0 Saturday 52 
Division Ntirn 3 Sundays 58 

Weekday Saturday Sunday 

Days in Year 255 52 58 TOTAL 

Daily Annual Daily Annual DAily Annual ANNUAL 

SOURCE 

Peak Buses 2 2 

Vehicle Mrs. 31.4 8,772 53.7 2,792 79.4 4,605 16,170 

Vehicle His. 566 144,330 613 31,876 1,143 66,294 242,500 

assen9ers 891 99,705 Sfl 30,004 1,267 73,486 203,195 

Passenger $1.16 $29,580 $196 $10,192 $514 $29,812 $69,584 

Revenue 

COST CALQJLATIS BY SOURCE - LINE 0 DIVISION 3 

&ises 2 

F? 1986 F? 1986 Step Step No. of Step Annual Department 

Type Cost Base Basis Size Steps Cost Cost 

Page. 1 

a'osiss 

Item 

Step 0 $10944,000 1987 343 5.8 0 $31,907 $0 Plaint. Oper. Div. Servicing Mechanics 

Step D $1,913,000 1987 60 33.1 0 $31,883 $0 Plaint. Oper. Div. Servicing Deep Clean 

Step 0 $2,412,000 1987 60 33.1 0 $40,200 $0 Plaint. Oper. Div. Wheelchair Maint. Nec 

Step B $1,326,000 1987 33 60.2 0 $40,182 $0 Plaint. Oper. Div. Farebox flaint. Median 

Step 0 $723,000 1987 18 110.4 0 $40,167 $0 Plaint. Oper. Div. Special Projects Hech 

Step 0 $9,742,000 1987 13 152.8 0 $749,385 $0 Transp. Oper. Dlv. All except Operators 

Step C $1;258,000 1987 13 152.8 0 $96,769 $0 Purchasing Division Storekeepers 

Step U $9,476,000 1987 13 152.8 0 $728,923 $0 Plaint. Oper. Div. Misc., Supp., Adnin., 
Total $37,794,000 $0 

Hours 16170 

IFl 1986 Fl 1986 Step Step No. of Step Annual 

Type Cost Base Size Size Steps Cost Cost 

Step D $172,358,000 7585000 8890 853 28 $19,388 $348,981 Transp. Oper. Div. Operators 

Step D $14,950,000 7585000 8890 553 18 $1,682 $30,270 Non-Dept. Expenses Workmen's Canp.--Oper 

Total $187308,0O0 $379,251 



File': cost.calc.divs 

.. 
Miles 

242,50O 

F? 1986 F? 1986 Step 
Type Cost Base Size 

. 

. 

Step 0 $24,152,000 107465000 

Step B $2,009,003 107465000 

Step 0 $241,000 107465000 

Total $26,402,000 

Step No. of Step Annual 

Size Steps cost Cost 

601 178810 I $40,186 $40,186 
50 2149300 0 $40,180 $0 

6 17910833 0 $40,167 $0 

$40,186 

COS? TABLE 

Source Value 

Peak Buses $0 

Vehicle Hours $379,251 

Vehicle Miles $40186 

TOTAL MARGINIt!. cosrs $419,438 

Passenger Revenue $69,584 

NET TOTAL MARGINAL COSTS $349,854 

Page 2 
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Maint. er. Div. Running Repair Median 

Majnt-. Open Div. Inspectors 
Maint Oper. Dlv. Road Failure MechanIc 



Fi1: cost.calc.diut 

P 1; Enter peridd for canputation of line costs 
Weekday 1, Saturday = 2, Sunday = 3, Total 4 

OTE: if a canbinflion of ANY TWO periods is desired, enter 4 for period. 
Th enter DAILY STATISTICS for desired TWO periods in S Step 4 

STEP 2: Enter Line Number and Division Number 

STEP Si Are the number of days in the year correct for this line? 
If NO, change entries in 'Number of Days' cells 

STEP 4: Enter DAILY STATISTICS for the periods to be used in 
calculating line costs 

STEPS: If marginal costs are to be calculated, enter 0 against fully-allocated. 
If fully-allocated cOsts are desired, enter I against fully-allocated. 

PerIod 4 Number of Days: Weekdays 255 
Line Number 0 Saturdays 52 
Division Num 0 Sundays 58 
Fuily-Ailoc. 0 

Weekday Saturday Sunday 

Days in Year 255 52 58 TOTAL 

Daily Mnual Daily Annual Daily Annual ANNUAL 

SOURCE 

Peak Buses 52 

ehicle Hrs. 

ide His. 

Passengers 

Passenger 
Revenue 

COST CALaJIA' 

597.4 152,337 

10,911 2,782,305 

12,254 3,124,770 

$6,121 $1,560,855 

IONS BY SOURCE - LINE 

52 

792.7 41,220 1,004.4 58,255 251,823 

12,590 654,680 15,866 920,228 4,357,213 

25,516 806,832 20,891 1,212,678 5,143,280 

$7,267 $377,894 $9,878 $572,924 $2,511,663 

DIVISION 0 

Buses 52 

1? 1986 F? 1986 Step Step No. of Step Annual 

Type Cost Base Basis Size Steps Cost Cost 

Direct $150,000 1987 1987 1.0 52 $75 $3,926 

Step S $2,690,000 1987 63 32.5 1 $42,698 $42,698 

Step S $1,688,000 2987 42 47.3 1 $40,190 $40,190 

Step S 5544,000 1987 17 116.9 0 $32,000 $0 

Step S $3,861,000 1987 14 141.9 0 $275,786 $0 

Step S $702,000 1987 14 141.9 0 $50,143 $0 

Step S $573,000 1987 13 152.8 0 $44,077 $0 

S $574,000 1987 12 165.6 0 $47,833 $0 

Step Fixed $86,714,000 1987 1987 1.0 52 $43,641 $2,269,315 
Total $10,782,000 $86,814 

Department 

Facilities Maint. 
Scheduling 
Facilities Naint-. 

Central Maint. 
Facilities Plaint. 
Maintenance Gen. 

Transp. Services 
Central Maint. 

Page 1 
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Item 

Supplies - Radi 

Scheduling Qeck 
Electronic Naint 
Service Workers 

Electrical, Prop 
Maintenance Inst 
Radio Diwatcher 
Central Shop Sup 



Fii: costcalc.dlst Page 2 

&'06/86 

Hours 251812.6 

F? 1986 F? 1986 Step Step No.. of Step Annual 

Type Cost Base Size Size Steps Cost Cost 

Step S $1,204,000 7585000 35 216714 1 $34,400 $34,400 Maint:. Oper. Dlv, Non-Revenue Main 

Step S $967,000 7585000 23 329783 0 $42,043 $0 Scheduling Schedule Makers 

Step S $792,000 7585000 18 421389 0 $44,000 $0 Transp. Services Street Superviso 

Step S $586,000 7585000 17 446176 0 $34,471 $0 Transit Police Transp. Service 

Step S $708,000 7585000 16 4706? 0 $44,250 $0 Transp. Instruct. Operator Trainin 

Step S $373,000 758500.0 12 632083 0 $31,083 $0 Account. & Fiscal Payroll Clerks 

Fixed $3,869,000 7585000 7585000 1 251812 $1 $128,446 

Total $4,630,000 $34,400 

Miles 4,357,213 

1? 1986 F? 1986 Step Step No. of Step Annual 

Type Cost Base Size Size Steps Cost Cost 

Direct $25,421,000 107465000 107465000 1 4357213 $.2366 $1,030,705 MaInt Opec. Div. Parts, lubricant 

Direct $29,047,000 107465000 107465000 1 4357213 $.2703 $1,177,723 Non-Dept. Expenses Fuel and Taxes a 

Step S 35,750,000 10746500.0 1550 69332 62 $3,710 $230,000 Non-Dept. Expenses Workmen's Craw. 

S $3,055,000 107465000 1000 107465 40 $3,055 $122,200 Won-Dept. Expenses Expen. and Pray.. 

Step Step S $1,567,000 107465000 39 2755513 1 $40,179 $40,179 Central Maint. Running Repair N 

Step S $1,487,000 107465000 37 2904459 1 $40,189 $40,189 Central Maint. Mechanical Malnt 

Step S $1,367,000 107465000 34 3160735 1 $40,206 $40,206 Central Plaint. Electrical Plaint 

Step $ $1,286,000 107465000 32 3358281 1 $40,188 $40,188 Central Plaint. Body Shop Mechan 

Step S $1,206,000 107465000 30 3582167 1 $40200 $40,200 Central Maint.. Trananisslon Nec 

Step S $1,085,000 107465000 27 3980185 1 $40,185 $40,185 Central Plaint. Engine Line Mech 

Step S $965,000 107465000 24 4477708 0 $40,208 $0 Central Plaint. Welding Mechanic 

Step S $763,000 107465000 19 5656053 0 $40,158 $0 Central Plaint. Cylinder Head Me 

Step S $763,000 107465000 19 5656053 0 $40,158 $0 Central Maint. Paint Shop Vorke 

Step S $563,000 107465000 14 7676071 0 $40,214 $0 Central Maint. Machine Shop Net 

Step S $563,000 107465000 14 7676071 0 $40,214 $0 Central Plaint. Sheet Metal Shop 

Step S $523,000 107465000 13 8266538 0 $4Q23j $0 Central Maint. Frame Shop Mecha 

Step S $523,000 107465000 13 8266538 0 $40,231 $0 Central Maint. Upholstery Worke 

Step S $442,000 107465000 11 9769545 0 $40,182 $0 Central Maint:. Systems Shop Nec 

Step S $321,000 107465000 8 13433125 0 $40,125 $0 Central Plaint. Engine Parts Cr1 

Step S $321,000 107465000 8 13433125 0 $40,125 $0 Central Haint. Engine Teardown 

Ste S $201,000 107465000 5 21493000 0 $40,200 $0 Central Plaint. Sign Shop Mechan 

Step S $161,000 207465000 4 26866250 0 $40,250 $9 Central Naint. Tool & Unit RoaD 

Total $77,380,000 $2,801775 

. 
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File: cost.cAlc4jst 

a559et5 5,143,280 W 
F? 1986 F? 1986 Step Step No. of Step Annual 

Type Cost Base Size Size Steps Cost Cost 

Direct $476,000 424400000 424480000 1 5143280 $0 $5,769 

Step S $1,362,000 424400000 2600 163281 31 $524 $16,289 

Step S $37,650,000 424400000 2600 163231 31 $14,481 $448,904 

Step S $2,671,000 424400000 90 4715556 I $29,678 $29,678 

Step S $1,172,000 424400000 34 12482353 0 $34,471 $0 

Step S $1,065,000 424400000 33 12868606 0 $32,273 $0 

Step S $681,000 424400000 22 19290909 0 $30,955 $0 

Fixed $4,218,000 424400000 424400000 1 5143280 $0 $51,116 

Total $45,077,000 $500,589 

SUNNAV COST TABLE 

SSource Value 

Peak Buses $S,814 

Vehicle Hours $34,400 

Vehicle Miles $2,801,775 

PassEnger Boardings $500,589 

TOTAL COSTS 

[1 

$3,423,579 

Page 3 
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Print Stop Tilnetables 

Non-Dept. Expenses Expenses fOr PL 

Non-Dept. Expenses Provisions f or U 

ustnr Relations Telephone Clerks 
Transit Police Police--Passenge 

Account. & Fiscal Cash Clerks 

Marketing and Camn.Ticket Clerks 
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To: Steve Party 

From: David Wilson 

Date: April 9, 1986 

Subject: BUS COST MODEL DATA BASE 
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Background: 

As you know, we have been working to develop a data base 
and peak buses for each line by operating division. The 

these data by line onl' and do not split miles and hours 

To obtain this information we have developed an algorithi 

from the bus run data base files (for September 8., 1985) 

Shoemaker in schedUling. 

Current Position: 

of Øaily miles, hours 
4-24 reports provide 

by division. 

ii to summarize this data 

provided by Dennis 

The algorithm we have developed matches the results of the 4-24 reports for most 
records, however, these are some discrepancies between the records. Discussions 
with Dennis Shoemaker indicate two likely causes or sources for the 
discrepancies: 

1. the 4-24 reports assume the evening peak hour is between 3.45pm 
and 7pm, whereas, our algorithm calculates buses in the peak between 3pm and 

6pm. The margin of error usually invoves+1 bus per line. 

2. The 4-24 report assigns driver relief runs to the line which the 
bus operated priot to commencing the relief run. Our algorithm assigns the hours 
and miles to the division to which or from which the driver relief run is made. 

This effectively creates a pool of hours and miles that is assigned to a 

division but not a line. 

Possible Directions To Proceed: 

We believe that there is no reason to change the algorithm we use to calculate 
buses in the peak because the discrepancies are small and can be ignored. 



However, a decision is needed on the procedure to be used to handle driver 
relief runs. There are 4 alternative techniques that may be used and each has 
advantages and disadvantages. 

First the procedure used to generate the 4-24 reports could be used. This uses 
the assignthent of miles and hours to the bus line number that happens to be used 

for the relief run.. However this will overestimate the costs of rurrning that 

line and underestimate the costs of running lines whose bUses do not happen to 

be used for relief runs but. whose drivers may be carried on the relief runs. 

Alternatively if we use our algorithm which spreads the coss over the division 
then we are adding to the fixed or overhead costs of the division and by 
definition these will not be sensitive to changes in the amount of buses 
operated. Any reductions of buses would usually be associated with some 
reduction in the need for relief runs. Totally shutting down all lines in a 

division would still leave a residual of hours and miles associated with relief 
bus runs that were no longer needed. 

A third and new method of allocation is to identify all the bus lines that come 
into a terminal and that use one of the buses for the relief run. The costs 

associated with the relief run could then be spread over all the bus lines that 

use the relief run. This is theoretically better, but this will require a more 

complex algorithm and consequently take more time to implement. 

A fourth and final alternative is to take a combination of the second and third 
alternatives. For the purposes of implementing the cost model we can accept our 
existing algorithm (allocation to division) and continue to build the model but 
plan in fiscal '87 to revise the allocation procedure using the theoretically 
better third technique. 

We request your advice and dirction regarding which of the four alternatives we 
should proceed to implement. 

CC Leo Sewn 
Keith KilloUgh 
Anne Odell 
Dennis Shoemaker 
Peter StOpher 
Project File (2 copies) 

. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DIStRICT 

tO NOT INCLUDE MORE THAN ONE 
SUBJECT IN THISCOMMUNICATION 

TO: Section Managers 

FROM: Stephen T. 

SLrnJECT: 

DATE: June 19, 1986 

The General Planning Consultants have developed a version of the Bus Cost 
Model for our review and application. The result of several months of 
development1 it is our intent to eventually replace the present cost 
formula with this. With that in mind, please have your staff work with it 
so we may see how it performs. As with any program1 the bugs must be 
wOrked on. 

A floppy disk of the program and two copies of the draft user documentation 
are for your $ection's uEe. Please appoint.a contact person(s) for your 
section so we may keep the material current as new issues are released. 

Mike Brewer will serve as the foc4l point for your coñunents, suggestions, 
and intermediary with the GPC staff. 

Attachments 

cc: Peter Stopher 
Gary Spivack 

. 
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WHAT IS THE BUS COST MODEL? 

The BA! Cost Model is designed to predict the annual operating cost of a bu.s 

line or group of lines. The model is based on the actual 1985/1986 operating 

budget and can be used to estimate the costs of running a bus line on a weekday 
or a Saturday or a Sunday or some combination. 

Specifically the model can perform the following tasks 

1. Cost an existing bus line already in the data base 

2. Cost a group of lines in the data base 

3. Cost a proposed line where the leve.l of service is suppi led 

by the user. 

4. Change the leve.l of service of existing bus lines in th.e 

data base and then cost the results. 

The cost model cbntains a large data base o4 existing RTD bus services so that 

the User only has to specify the bus line number and day of the week for the 

model to be able to calculate operating costs. 

The cost model has been developed as a spreadsheet program Using LOTUS 123. 

You do not have to knOw about the theory of the model or how to use spreadsheet 
programs liKe LOTUS in order to be able to run the proQram. This i.s because the 

Bus Cost Model is menu dri<'en. All you have to do is l9arn to use a menU of 
functions which run the cost calculations for you and print reports. 

However, should you want to come to griØs with the theory of the Bus Cost Model 
then there are a number of technical documents that you could read. Technical 
Memoranda 5.1.2, June 1984, and 86.5.1 and 86e5.3 November 1985 and 86.5.2 
February 1986 explain the theory and procedures used for calculating the model. 

Different Costs.. Systemwide and Divisional. 

As the name sOggests the bus cost. model estimates costs of operating a bus. 
These costs are estimated simply by taking each line item of the bus system 
budget (wages,mainten?nce,$uel etc.) and allocating them to one of four measures 
of how much work a bus performs.This is because the more t.uork or sërv ices a bus 
produces the more it osts to operate.. The measUres of the work or level of 
service used are: the number of buses used ih peak operations, the annual 
amount of miles and hours travelled and the number of passengers that boarded 
the bus. As these measures gO up costs go up and as they go down costs go 
down.These measures have been found tO be accurate predictors of bus costs. 

The Bus Cost Model splits costs into divisional and systemwide costs. 

Cost of Operating A Bus 

Divisional Systernwide 



Certain junctions of running a bu.s company can be located at a bus garage or 
divisional leuiel. For example, daily or weekly maintenance takes place in the 

division. For savings to occur in maintenance there needs to be changes in the 

number of buses ser'iced by that division. In a multidivision operation cutting 
bUses in several divisions may in fact create ho saving because not. enolugh 

bUses have been removed from the division to warrant the saving of say a 

mechanic or bus driver.On the other hand some functions like central 
maintenance, administration and marketing are a function of the total bus fleet 
and changes can be pooled across all divisions. This is why bus costs are 
partitioned into division and systeinwide cots. A more detailed description of 

the theory is contained in the technical reports. 

(S ..: 
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SAMPLE OUTPUT 

This section describes the columns of the systenaide and division spreadsheets. 
Recall that the bus cost model has two different calculation areas, one for 
system effects and another for divisioflal effects. The columns of each sheet 
are similar so it viill suffice to detail the systemwide spreadsheet. 

First let's consider the overall layout of the bUs cost analysis printout. 
Figure 1 is a printout of the calculations for the system costs of a bus line 
(line 203). It shows all costs that cannot be easily Or meaningfully allocated 
to any One division. For example1 scheduling departments, central facilities 
maintenance, administration, and training, etc., are functions that must be be 

performed fOr the whole fleet and cannot easily be allocated to any on.e group or 
division of buses. 

81JSOSTANRLYSISM0DEL.. -__ (Ci986) - 
V 1.1 - 

DATE: 02-Jun-86 

Busts 0 

...- .FY.1986_FY..i986...Step..........iEo. .oL........Steo._....__... 
1*4*4 Type Cost $ Base SIS 5ppg . Cost . : 

nfl 
*4*4*4 Direct 
o 

150,000 1,987 
._v. .. .... - -. I - __0 

.. . 

75_____._0 Facilities-Malnt.._Supplies Radio - ......... Step $ 2,690,000 1,987 32 0 42,645 0 Schiduling Scheduling Dieckers 
Step S 1,688,000 1,987 47 0 39,928 0 Fàcilitiés Maint. Electronic Plaint. 11ev. 
Step S 544,000 1,987 117 0 32,032 0 Central SenlS Workers 
Step S 3,861,000_......,.1,987 ....... .......__142 0........_.275,925. 0.Facilities.Maint._Electrical, Pro .... 
Step 5 702,000 1,987 142 0 50,168. 

1:. 
0 Maintenance ES. lliInt&nanëe Inst 

Step S 573,000 1,987 153 0 . .44,121: 0 Transp. Services Radio Dispatcher 
Step S 574,000 1,987 166 0 4?, 934 . 0 Central Ilaint. Central Shop SIj 

...... ..Fiied, 86,114,000 1,987 ..........L 0 43,641 0 
Total 10,782,000 0 

Fy 1986 Fy 1988 Step No. of Step Pnnual . . . 

Type Cost $ Base Size Steps Cost $ Costs 

Step 9 1,204,000 7585,0Q0 216,714 0 34,400 0 Naint. Oper. Div. Non-Revenue Main 

.S.. !!_ ;0oo 7,000 0 42,044 0 Scheduling Schedule Makers 



Figure 2 shows the costs for the operating divisions. These costs (e.g., daily maintenance and driver wages) can be allocated by division. 

COSTS FOR DX VIS WA 3 

____ 
F? 1986 A' 1988 Step No. of Step Pnnual Department 

Type Cost $ Base Size Steps Cost $ Cost $ 

Step 0 10,944,000 1,987 6 0 31,945 0 Maint. Oper.Div. Servicing Meclanics 
- Step.!) ...._.i,gia,000_.......i,qsi_........ ..... ....33_..____0__.._..31,771---0 Naint.0per.0iv.-_.Serviclne Deep Clean 

Step 0 2,412,000 1,987 33 0 40,180 0 Maint. Oper. Div. biheelehair Plaint. Met. 
Step 0 1,326,000 1,987 60 0 40,174 0 Naint. Oper. Div. Farebo Plaint. Median 

Step 
0 

Step D__...9,742,000.........._.1,997_____._l53 
723,000 1,991 110 0 

0.__-750,139-----------0.Iransp.-.Oper..-Div..-Ahl 
40,025 0 t4aint. Oper. Dlv. Special Projects Mech. 

Operators-- except 
Step 0 1,258,000 1,981 153 0 96,67 0 Purchasing Division Storekeepers 
Stip 0 9,476,000 1,981 153 0 129,651 0 PlaInt. OPer. Div. Nisc.,Supp., Admln., 
Total 37,134,000. 0 

Hours 10,400 

Fyi986..FyJ9S6_._.Step No.-of__._-.-_,Stp--,--Onnuai.. . 
Type Cost $ Base Size Steps Cost $ Cost $ 

.Step.D ..._....172,358,00* 
Step I) 14,950,000 7,565,000 . 853 12 1,681 20,112 on-Dept. Expenses i4orkxen's Camp. Oper 

Tila] 8/,-399000 

miles . 52,000 .;. 

Fy 1986 . Fy 1986 S&p No. of Step . Pnniial 
Type Cost. $:Base ...... Size ------ Cost_S____Cdèt-.$. . 

Step I) 24,152,000 107,465,000 l788I0 0 40,186 OPtaint. Oper. Div. Runninn Repair Plech. 
Step P._.._j,Q09,000,107465,00Q_ 2, 0 .Ptaint....0._Div.lnspecfoN 
Step 0 241,000 101,465,000 171910,833 0 40,167 0 MaIM. Cpet. Div. Road Failure Nechanici 

-..- ............. - ... 
0 



I.. _ 
Step 5 192,000 7,585,000 421,400 0 44,001 0 Trinsp. Services Street Supervisor 

.Step.S 586,000_7,585,00.0__446,l76__.....0_....44,471 OTrinsIt_Polls .Transp. Service 
Stip S 708,000 7,585,000 474,000 0 44,244 0 Trahsp. Instruct. Operator training 
Step S 373,000 7,585,00.0 632,083 0 31,083 0 1cSint. S Fiscal Payroll Clerks 

3,869,000 7,855,000 1 236,731 1 236,731 
._.Jotal 4,630,000 271,131 

miles 2,580,520 
: 

.._..Fy l986_FyJY85__Mep No.qL.._Step_ _flnnu4 
Type Cost $ Base Size Steps Cost $ Cost $ 

2542Two7;srr2;s8o, 519 o24 6T55FMiThCOper. Div. Parts, iü5iThThr 
Direct 29,047,000 107,465,000 1 2,580,519 0.27 697,514 Non-DêØ. Expenses Fuel and Taxes 
steps 5,750,000107,465,00069,332 373,:7l0T137,270 Non-Oept.Eipiñses Workmen's Coip. 
Step S 3,055,000 107,465,000 107,465 24 3,055 13,320 Non-Dept. Expenses Expin. and Pity. 
Step S li561,000 101,465,000 2,155,513 0 40,179. .0 Central Maint. Runnivig Rilairs 
Step S 1,487,000 101,465,000 2,904,459 0 40,189 0 Central Plaint. MechaTnzcál Plaint. StepS1, 367,000 107465OQ03,l60,735 040,206O CèntrafNalnt; Electrlcal Naintr 
Step S 1.286.000 101.465000 3.359.281 0 40,187 0 Central Plaint. Both Sham Pléch 
Step S 1,206,000 107, 465,000 3,582,167 0 40j200 0 Cehtràl Plaint. Traitsmlssion Nec. 
Step S 1,085,000 107,465,000 3,960,185 0 39,983 0 Central Plaint. Engine Line Nech. StepS965,000I07,465,0004,477,70r0r40j2080 CentralMalnt. Welding 'tech 
StepS 764,000 107,465,000 5,856,053 0 40,158 0 Central flalnt. Cylinder Head fleth. 
Step S 763,000 107,465,000 :5,656,053 0 40,158 0 Central Plaint. Paint Shop Worker 
Step S 563,000 107,465,000 7,676,071 0 40,214 0 Central Plaint. Mathine Shop Nech. 
StepS563,000107,465,0007,676,071 040,214 0Cent,'afl4aintrSheEti!eta1 Shop 
Step S 523,000 107,465,000 8,266,530 0 40,213 0 Central Plaint Frame Shop Itech. 
Step $ 523,000 101,465,000 8,266,538 0 40213 .0 Central Naint Upholstery Workeñ 
Step 5 442,000 IOl465,000 9,769,545 0 40,182 0 Central Plaint Systems Shop Mech. 

S 321,000 107,465,000 13,433,125 
- ....... 

0 40, 125 -0 Centràlilaint Engine Parts Cri 

Step Step S 321,000 107,465,000 13,433,125 0 40,125 0 Central Plaint Engine Teardown 
Step S 201,000 107,465,000 2l49300O 0 40,200 . 0 Central Plaint Sigh Stop Mech. 
tep . -. .... 197 ,QA!i250 _i93?S0 ---------- 0 Central Mant_Jool&UnitRoccs 

i'6tal 7738Ø% 1,518,655 

1,743.8JL .. . 

Fy 1986 Fy 1986 Step No. of Step Annual 
Type coist $ Base Size Steps Cost $ Cost $ 

I 

Step S 1,362,000 424, 400, 000 163,231 102 524 53,448 Non-Dept. Expenses Expenses for ft 
Step S 37,650,000 424,400,000 163,231 102 14,481 1,477,062.Non-Dept. Eipeñs Pra'isiOns for U 

Step S 2,671,000 424,400,000 4,715,555 3 29,678 89,034 
Step S 1,172,000 424,400,000 12,482,353 1 34,471 34,41! 
Step S 1,065,000 424,400,000 12,860,606 1 32,213 32,273 
Step S-- 681,000424,400,000 I9,290,909TC 30,955 0 
FIxed 4,218,000 424,400,000 1 16,713,895 0 167,139 
Total 45,077,000 1,871,812 

Source . H .$Value 

Peak buses 2,312,089 
Vehic1ehoOi 271,131 
Vehicle Miles 1,518,655 
Passengers 1,871,812 

M!JI 

Customer Relations Telephone Clerks 
Transit Police Police-Passenger 
Iktöuflt. & Fiscal Cash Clerks 
NfrketihfanI Cccii. Ticket tlerks 



-4 

Returning to the system cost printout 
six areas (schematically presented in 

the level of service measures for a s 

measures for a group of lines. Areas 
service measures and allocate them to 

costs. 

6 

(Figure 1), we can divide the sheet Into 

Fiqure 3). The first area, at the top, is 

?lected bus line or the sum of these 

two to floe then take these level ol 

specific line items to determine operating 



7. 

For example, area two includes line item costs that are related to (or allocated 
to) the level of service measure peak buses.- Area three includes line items 
that are related to the annual hours of travel, area four line item costs 
related to annual miles of travel, and area five is line Items related tO 
annUal passengers. Area 6 is a summary of the total costs frost areas two, 
three, four, and five. This sUSAary Is copied into th.e report section (Figure 
4.), 

The divisional printout has a similar layout, but because of space limitations 
in the spreadsheet, we have cmit.tód the level of service measures sununary in 
area one. However, these measures are Identical to the totals in the system 
cost printout. - 

Having described the basic layout of these printouts, we will now examine the 
coftinins and rows of some of the areas in the printout. 

The first column in Figure 1 refers to the type of variable. As discUssed in 
the section on theory, there are direct costs, both step and fixed. The second 
column is the lisçal year cost for the line item. The third column, F? 1986 
BASE, is the total level of service measure for the system. The first part of 
spreadsheet (area 2) 1987 refers to the number of bUses in the system. 

In the section section below, (area 3) 7585000 refers to the total number of bus 
hours in the system. The fourth column, step size, Is the increment in the 

level of service (or the decrement) necessary to incur a cost increase (or 
decrease). Where costs are direct, the stepsize is one, meaning that costs will 
be a continuous function of the level of service. 

The step size is calculated by dividing the annual level of service measure.s for 
the whole system by the number of emplOyees in the correspOnding line item. The 
number of steps (column 5) generated is calculated by dividing the total level 
of service measure (say peak buses or annual vehicle hours) by the step size. 
The sixth column is the step cost. This cost is determined by dividing the F? 
1984 cost by the Fy 1986 BASE. The final column is the annual cost, which is 
the product of th,e step cost multiplied by the number of steps. 

It is useful to consider a sample output to clarify the abov.e brief description 
of the spreadsheet cost modelo Suppose that yOu wish to calculate the cost of 
cutting bus line 203, for weókdays, Saturdays and Sundays. After specifying 
line 203 In the data input area the spreadsheet macro accesses the data base and 
places the annual totals for vehicle hours, miles, passengers, revenue and 
average dail' peak pm buses at the top of the spreadsheet. For line 203, there 
Is 1 PH peak bus, a total of 3785 vehicle hours, 30368 miles and 59310 
passengers for a revenue of $12730 dollars. 

Taking the 1 peAk bus, let's work through the first part of the spreadsheet. 
The first line item oi $150000 refers to the cost of radios in the total bus 
fleet (1987 buses). Since each radio costs $75 (step cost), the cost of the 
radios for 1 PH peak bus is $75. The second line item involves scheduling 
services. For there to be an increase in this cost, there must be at least 32 

buses. 
Since there is only I bus1 the scheduling costs will be absorbed by the 

existing manpower and total cost will not increase. 

The systernwide costs are summarized at the foot of the spreadsheet inFigure 1. 



The system costs of runnlng line 203 are $63553 allocated amongst peak buses 
($43726), vehicle hours ($3785) vehicle miles ($15394) and passengers ($658). 

The division costs for line 203 are given In the next spreadsheet, Figure 2. 
The level of service total; IS' line 203 in the division spreadsheet are the 
same as those for the system spreadsheet. Hvever, the unit costs, step skzes 
and line items are different, The method of calculation, though, is identical. 
In this example the division costs are $84256 and are attributable to the 
vehicle hours level of service variable. 

Finally the summary report (Figure 3) taKes the. informatioln from the two 
spreadsheets and cnblne; them to produce the total cost effect of the line. 



BEFORE YOU BEGIN 

1. Checking Your Package, 

Your Bus Cost Model package shoUld contain this user manual, plus I Bus Cost 

Model disk. The disk contains a lotus spreadsheet model of the bus cost sfltern. 

Do not use this disk except to perform the installation. Always use a copy of 

this disk. Making copies (backups) of your bus cost system disk Is describe.d in 

section 3, Installation. 

2. Equipment Required To Run The Bus Cost Model. 

The Bus Cost System Model yaij will be using requires the following caiputer 
equipment in order: to be able to operate. 

1. An IBM XT with a hard disk. It should have XYR memory. 
2 A 122 character wide printer 

The model cannot run on a standard IBM PC because of limited remory. 

t..4.QflStCs 



INSTALLING THE BUS COST MODEL ON AN IBM Xl. 

Make a Backup 

Before you do anything else take out the Bus Cost System disk and make a backup 

copy on a new disk. First make sure that you are using an IBM XT or its 

equivalent and that it has a hard disk.To make the backup peform the following 
tasks. 

1. Insert a DOS 2.0 disk in drive A and turn on the computer. 

2. Check to make sure that you have an A disk prompt (A)) on the 

screen 

3. .1+ you do not you will have a prompt from the hard djsk 1 ike:C>. 

Change this by entering directly alter this Ajand press return. 

4. Insert a formatted blank disk iii drive B. 1$ it is not formatted 
then format the disk 'first by typing FQRN41 Biand press return. 

5. Change the prompt to drive B by typing B:(don't forget return) 

Now type COPY A: *.* and press return. 

The drive light above disk B should 1 ight up and the Lotus spreadsheet file 

will be copied to your back up disk. Remove the master disk from drive 4 and 

store it In a safe 1ace apart from yoUr back up. From now on use the backup. 

STORING THE SPREADSHEET ON HARD DISK. 

Next create a subdirectory on your hard disk so that yoU can run the buscost 
model from the hard disk directly. Peforrn the fotlowing steps: 

1, Change the prompt to C: by typing C: and press return. 
2.. Next type MO BUSCOST and press return. 
3. Then t'pe COPY B: *.* AND PRESS RETURN. 

The Bus cost spreadsheet is now stored under the subdirectory BUSCOST. 

To access this spreadsheet first run LOTUS 123 then the following commands: 

1. /FD\BUSCOST and press return. (Changes the file directory) 
2. /FRBUSCOST and press return. (Gets the Buscost spreadsheet) 

The Euscost spreadsheet will then be loaded and commence autdmatically. 



L 
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STARTING N4D ENDING A BUS COST MODEL SESSI(*4 

Starting a Session 

Before starting a bus cost model session, 4irst instafl BUSCOST on your IBM Xl 
hard disk. (See elnstallationa chapter) 

To run BUSCOST, load LOTUS 123 as you would normally (for lnstructJons, see the 
LOTUS manual). The first sc'nen of LOTUS is the blank spreadsheet: 

I1ED 

7 9 C D E F S H 

sti 

4,, 

St 

Figupe 1. 
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Once you have loaded 123, change th! directory to \BUSCOST. To do that type 
/lthbuscost 

AL C 
Enter current directorp \buscost 

1%- - 
I 

2 
3 

4. 
5 
6 
7., 

B 
9: 

10 
'11 . 

. 

EDITN 

S 

1, 

-1615 ------- ---------- ..... . ., -:. .... 
17 
18 
19 

20--- :,. ...-- -----.------- 

Figure 2. 

To load BUSCOST enter file, retrieve buscost. To do that, type /frbuscost. 14 

BUS.COST is the first -file in the subdiretory, the cursor will be positioned on 
euscowr, and it will only be necessary to type /frreturn. 
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The lirst BUSCOST screen cconta Ins a welcome message, a bus logo which moves 
quickly across the screen and stops, and the main BUSCOST menu. Figure 4 shows 
this screen. 

0013: 

Begin Print data Division System Report NumDay Quit 

Cost a bus line or lines 
--0G----AN OJ"( 

13 

14 
15 

17 

18 
19 

20- 

21 WELCOME, YOU CON STOAT . . GPC BUS COST.. MODEL 

22 COSTING IDES BY USING AprIl 1986 

23 11 IEMJ ADObE. 

25 
26 
27 :. -. 

28 
29 
30 OOnmu 
31 0.0 ................. o.. 

Figure 4. 

To begin costing lines, simply use the direction keys to move the cursor to the 
Begin position and press return. 

Ending p SessIon 

All costing procedures finish by returning you to the main menu. 

c4S 

Cl ft. 



THE BUSCOSI H9U 
At the top of the screen, Just above the spreadsheet, Is the menu which allows the user to select various options for running the model and printing parts of 
the spreadsheet. The menu has seven options: 

1. Begin. 4llows you to cost a line or group of lines. Begin contains the data entry sequence. 

2. PrInt Data. Prints a list dl the humber of buses, annual 
vehicle hours and miles and annual passengers and revenues for each line specified. 

DORCS1L%6 

DAY LINE DIVISION HOURS1 MILES PEPI( BUS 

? ?9'i!2 '9'22_.. 

I 

.:. ..... 

I 



3. DivisIon. Produces a printout of the spreadsheet showing 

division costs. 

COSTS FUR DIVISIIZI 7 

BuseS SI ... 
FT 1986 FT 1986 Step No. of ':gtep . Rnnual DepartmentJ:Y 

Type -Cor$ Base S1ze'StepCos$CdtS 

Step 0 10,944,000 1,987 6-a3I,945255,560 l4aint.-Oper.Div.Sertieing Mechanics 
Step 0 1,913,000 1,981 33 1 31,771 31,171 MaiM. Oper. Dlv. Servicing DSp Clean 

Step D 2,412,000 1,987 33 1 40,100 40,180 Saint. Oper. Div. Wheelchair ('faint. Net. 

Step 0 1,326,000 1,987 60 0 40,174 0 Saint. Uper. Div. Farebox Saint. Mechan 

Step D 723,00C 1,987l10 0-40,0250 Malnt.11perrDivrSpecial Projects )Iechc 
0 Step 0 9,742,000 1,981 153 0 750,139 Tp. Opw. Div. All e*cept 0prators 

Stbp II 1,258,000 1,987 153 0 96,867 0 PurchasIng Division Storekeepers 
Step 0 9,476,000 1,907 153 0 729,651 0 Saint. OPer. Div. Ifisc.,Sãpj, Adiin., 
TotaJ 37,794,009 327,511 

Hours j3&,73i 
Fy 1986 Fy 1986 Stip No. of Step Annual 

Type Cost $ Base Size Steps Cost $ Cost $ 

Step 0 172,358,000 7,585,000 053 277 19,303 5,369,091 Transp. Oper. Div. Operators 
Step 0 14,950,000 7,585,000 853 277 1,681 465,637 Non-Dept. EApenses Workmen's Corp.Oper 

Total 181308,(J00 
.. ------5n3ç72r------- 

miles 2,500,520 

Fy1986Fy1986Step No;'- of'Step Annual 

'Wype Cost t Base Bile Steps CSt $ Cost 5 

Step 0 24,152,000 107,465,000 178,810 14 #0,185 562,604 Saint. Oper.-Div. Running Repair MerJ. 

Step 0 2,009,000 107,465,00 2,149,300 1 40,180 40,190 Saint. Oper. Div. Inspectors 
Step V 241,000 101,465,000 17,910,833 0 40,167 0 Saint. Opir. Div. Road Failure Mechanics 

YMal 2&ê4Q0O. -' 

Passengers 16,113,095 

Ffl986'Ff198&StepND;-ofStep--nnrnIai . 

.. ... 
Type Costs Base Size Steps CostS Costs 

Total 

Value. .... '.I7*c. .. . H 
Peak buses 327,511 
Vehicle hours 5,034,728 

_Vel!Icle Miles 602,784 
Passengers .'- . .. . . 

Total Marg Cost çisur-- 



4. System. Produces a printout ol the system Wide spreadsheet 
showing for systim wide costs. 

Systeiii wide calculations area 

Tótalst peak vehicle vehicle pass- revenue 
buses hours wiles pass dollars $ 

51 236,13L__2, 560, 52tJ6713,i95__.J,64P,080 

Bises 51 

FY 1986 FYI986Step NoThf Step Annual Departái LIEN 

Type Cost $ Base Size Steps Cost $ Cost $ 

3,85FadilItiisiaInt.SuppliesRadio 
Step S 2690,000 1,987 32 1 42,645 42,645 Scheduling Scheduling Checkers 
Step 9 1,666,000 1,987 47 1 39,926 39,928 Facilities Maint. Electionic Naint. Met. 

_Step S - 5440OO i,987_117 &L_32,032 .0 Central. Maint. Service Workers__ 
Step S 3,861,000 1,987 142 0 275,925 .0 Facilities Maint. Electrical, Pro 
Strni S 702;000 h987 142 0 50,168 0 Maintenance Ben. Maintenance Ins 
Ste S 

.Step S _ - 
Fixed 
Total 069 

. 



S. Report 

6. I'Jumday. 

7. 

Produces a summary printout o4 costs allocated to 

each major level ol service variable: peak buses, 

annual hours, miles and passengers. 

Penni ts the User to change the number Df days a 

year a bus line operates during weekdays, Saturdays 

and Sundays. 

18-Jan- . 
Sijmaaries for division ...) 7 

__________Sistem$ 
PSk buser ; 31?; 089 

DivisionS 
327,511 

Vehicle hours 2T1, 131 5,834,728 
Vehicle miles 1,518,655 602,784 
PassSges 1,871,812 

Tiotal: 
A. 

: 

CIMLUI JIVE DIVISION OSTSH:::..:... 
: ... 

1OTACCOST(SYS+DIV)5'12;738,ilo 

M1R6. CDST(SYS+DIV-REV)$ 9,098,630 

peãiCbuseshours iiie pass rev 

51 236,731 2,580,520 16,713,895 3,640,080 

7 Quit. Exits the user from the spreadsheet program and 

returns the User to DOS. 

-S 



CHANGING THE NUMBER OF WEEKDAYS, SATURDAYS, DR SUNDAYS 

The NUmDay option on the main BUSCOST menu allaus you to adjust the number of 

days a year that the chosen bus lines operate on a weekday, Saturday, or Sunday 

schedule. Of course, the total number vi days per year must always equal 365. 

The standard NumDay setting 1st 

Weekdays. 255 
Saturday, 52 

Sundjays, 58 

If you wish to adjust these settings, use NunDax before you use Begin to begin 

your run. 

Using NumDav 

To use the NumDay option, bring up the main menu and Use the direction keys to 

move the cursor to NumDay. 

Printdata_Divjsjon_SystSR?,rL..J4umDay.J1uit 
Cost abus.lineot'lines : 

fiG PH RI AS PR IL 
13 
'A 

. 

WELCOME, YOUCNSTPRTYHCB1JSCOSTNODEL 
_COSIJNG LINES.BYJ)SINB PprlL1985. 
TIJt MflJTI flt1tJt Ih..ae4... 41% 

0* 4 4 4 * 4 * 4 4 * if : H 

0.0 ................. 0 

cat' 

Figure 1. 
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I. 

Hit return to bring up the NumDaY screen. 

-- at AP. 
. 

SET ThENUMBER OF DAYS IRA YEAR FORWEEKORYSSAT, 5fl4. I. . . ________________________ 

NUMBER OF WEEKDAYS IN YEAR 255 
NUMBER OF SQWROPYS IN YEAR 52 

_____NUMBELOLSUNDflYS_INYERR .. 

TOTAL DAYS 365 

FigUre 2 

Enter the new schedu'e, being sure the total Is 365 

[3 +AFIO+flfjj+flFj2 DID MEMJ 
i/CP$iflt dataDiviiOhSystSRoflNUmflayQuit 

a bus line or lines 
PB PC AD AF 

SET THE NUNBER OF DAYS IN P YEAR FOR WEEKDAYS sa; SiN 

NUMBER OF WEEIWRYS IN YEAR 247 
NUMBER OF SATURDAYS IN YEAR .60 
MMBERWSIRIIIAYS INYERR 58 _______________365_ ......... 
TOTAL hAYS 365 

(IF TOTAL DAYS C) 365 TRY AGAIN, P 

Figure 3. 
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Figure 4. 



HOW TO COST A SINGLE BUS LINE. 

First run the model (/FRBUSCOST) so that the first screen appears. 

it will look like figure 1, a cartodn bus moving quickly across the sceen and 

stopping. Notice. at the top of the spreadsheet screen there is a menu with the 

following items: 

egin Print data Division System Report Nuinday Quit 

Cost a bus line or lines 

This is the main menu of the program and each item is des.cribe.d in the chapter 

on Menu Options. To cost a single bus line select the item Begin by pressing the 

return key because the curor is already resting 013 that item. If you have been 

performing other menu options the cursor may not be on the Begin option. 

Use the direction ke:'s to mo'e the cursor to the Beqin option and then press 

return to selettthis option. 

CflWMBIU 
Begin Print data Divisl6n Systera Report Numnay Quit 
Costabusllneorlines 

PB. PH fiX ..:fl. PL 

Ii 

21WELCOME,- YOU CRNITPRI 6PCBUS CUSTPVD 
22 CUSTING LINES BY USINE flriI19B6 
23 THE MENU POOVE. 

CJ .... 

26 -.. 
27 

'28 *fl*I**jt*!**, * 
29 l**nultlnu***fl4E4O0i-*#*I 
30 *Hl*tflfI****4*t*tIU**flh*** 
31 ............................... 0.0. ................ 0. ........ 
32 

,.... 
-:- 

:.- ... 

figure 1 

The second screen of the bus cost model should now appear and ask you if you 

wish to cost the entire system (all bus lines in the data base). In this case 
the answer is no and yoU should enter a 0 and press return. This screen should 
look like figure 2. 



118 
B T U 

RusCostl'todêl .::. H 
Ri'rii 11986 

£LU 

129 
L30 Do you wish to cost the total system for all lines 7 

-iaa Iryes-then-ser-i-hee;.:;r- 
133 
134 0 the sfl screen (bus line entry) just hit the return key 
135 Enter no numbers. 

136 . . ...... . :-. 
137 

H.. 1 
.; . C1RCctC::::..-- 

figure. 2. 

The next screen asks you if yoU wish to cost existing bus lines or cost proposed 

or new lines. This screen should appear like figure 3 below. Since you wish t.o 

cost a single (existing ) line Just enter a U and press rturn. 

-noaoro ow 

AM RN AU 

'1 . . 

5 

/ 
3 OUY0UWI$HTOcDSTEXISTThMJSLINE$ 



SQ far so good. In the next screen (Figure 4), the user must specify the bus 
line and the day of the week to be ëosted. 

ft - -- 

2 
3 

.4 LINE DAY BIELINE:ENTRYAREA - 
6 .. 
7 ... .. To cost a bus line (or lines) enter the line 
S ... .s.______ number first then the DAY (WEEX,SAT or SIN). 
9 ..;v; Toine1udei4ekdayr and SatutdaycandBühdays 
10 ... ... enter a "*' In the DAY column. 
II ... 

J2 ... ... Thu may enter up to 50 bus lines for calculation 
oftósts. --- 

14 ... 

15 ... 

16 
.. Note that you must StEr the DAY in CAPITALS! 

... 

11... 
... . 

18 ... ... l.Then you have finished entering the bus lane 
j9 ... information press return. 
20 ... ... 

H ..................................... ,Pc1cALC 
. 
:. . 

-; ........ -:- ......... 

The cursor is resting directly under LIME. Next the user enters a line number 
between I and xyz. Note that some 1 ines are couple.d and appear under just one 
number. For example, 471 is not in the data base because it is coupled with 470 
and 471 is in the data base. Coupled lines cannot be sp it. After entering the 
line number Use the right direction arrciw to enter the number into the 
spreadsheet and move the cursor over to the DAY column. You have a choice. of 
obtaining the cost for either weekdays, Saturdays dr Sundays. 

For week-days type WEEK 
For Saturdays type SAT 
For Sundays type Sun 

If you wish to cost the line for all these days you could jUst enter a E in the 
day column. If you wanted to cost just Weekdays and Saturdays then you need to 
type the following. Enter WEEK under the day column and then use the diretion 
arrows(left and down) to move to the LINE column and enter below the first line 
number you entered the same line number again. use the right direction arrcu to 
move to the DAY column and enter SAT. Your screen should looI( like figure 5, 
which appears on the following page. 

-S 



SaY 
4 UNE PRY BUSUNEENTEYREEP 

5 oo* : 

6 

8 
To cbst abus line or lines).enter the line- 
nS,bir first then the DAY (WEER,SAT or SUN). ... 

9 
... 
,.. To ir1Ude Weekdays and Saturdays and Sundays ... 

10 ... ... enter a '0 in the DRY column. 

Il_.. 
12 ... 

-... 
.. . 

--- 
..--. --------- 

You may enter upto SO bus lines for calculation 
13 of costs. 
$4 . 

--15- 
16 .. ... 

17 
18 

- 

When you have finished entering the bus line 

19 .... information press riturn. 
20 ... 

CIRC GRLC cRPS 

SCREEN AFTER DATA ENTRY 
FIGURE 5.. 

IT IS IMPORTANT TO NOTE THAT YOU NEED TO HAVE THE CAPS LOCK KEY TURNED ON SO 

THAT THE ENTRIES IN THE DAY COLLIMN ARE ALL IN CAPTIALS! ! 

Now 4 they are not Just press caps lock and then use the directidn keys to move 
to those entries you want to change. 

Finally press return twice and the following screen will appear. 

N 
39 0 i:. 
40 1 

41 III 
42 1111 

- . . 

,,I, ... 

48 
£IJLLLLASL 

. 
. 

49 --.-- 
50 PLEASE WflITAWHILE, THEDRTABIISEISBEINGPCCESSEI) 

iiiiiiiiiiiiut 
53 111111111111111 
54 1111j11111111 

. ...... 1111I1111111 
56 . 

Y ............... 
57 

. 

., .. .. .1111111! 
:,- 

. 

...;.: jj. . 

CIRC-CRLC------VRPS-- 



'S 
This screen informs you that the data base i being accessed. The program is 

searching the data base to find the level of service information for the 

specified Line number and day of week. Because the data base is large this 

takes aboUt 1 minute., so be patient. 

Once this is accomplished the program then displays a blank summary screen 

whilst it calculates the costs. The level of service values for the line are 

displaYed at the base of the suhnnary sheet. 

AN AN PC) PP AD AR 
36 
37 38''C0ST1N6 PROP8SEDBUTLINEr 
39 
40 

---Enter daily operating statlutiesfor up to.50 bus lines. USE the direction keys to enter the data. 
41 To finish data Sntry for the line hit return twice 

.. .. 

43 LINE NUMBER 800 DAILY ANNUAl. 

44 TOTALS TOTALS.. 

45 
46 

.DRV (WEEK,SAT SUN).. SAT BASEDONS. 
tDAYS IN YEnl 

47 DIVISION 4 3 
48 I*JJRS 100 5,200 
49 300 15,600 ___________MILES 
50 PERX'BUSES r, V 
51 PASSENGERS 200, 10,400 
52 REVENUE 25 .' 1,300 

, 53 
. INPUTANOTHERLINE? 

CIAC CPLC 

figure 7 

tau nctwI 

The final screen to appear aUtomatically asks yOU if yoU want a print out o4 the 

division calculations and the summary sheet. You usually will so enter a I and 

press retUrn in each case. (figUre 8). Make sure the printer is turned on and 

the condensed print is' on..(note to nip .. . need to have printer set up chapter) 



. 

6 OOYWVRI1APRD1TWTWDIYJSI1 3 
7 
8 YES-.Et11ERhFERE.;..) 0 

10 DO YOU URff A PIUMT WI 1WJURY REEN ? 

U 
12 YEt. 4TRIIEJ1E .) 1 

I 
Is 
16 

I-Il 
18 WYWW94 
19 
20 

cinc-cac 



2J 
'H 

fIgure 8 

The next screen to appear is the beginning screen with the bus logo. This is he 
master menu and you should now move, the cursor to Sy3tem and print out the 
System costs and to Print Data for a print out of the data base.. 

This completes the process of costing a single line. You could now go on to cost more I ines,change the lines level of service etc. 

0913: ciw 
_Begjn._Printfiata. . Division.. .Syste_Riport_NumDay.--Quit---. 

Prints your extracted data set .:,. 

Ag Al RI AL 
13 
14__.___ .. .....:. 

19 .. . . 

20 
21 WELCOME, YUUCf1NSTRRT . . Bit BUSCOST MODEL . 

.22_COSTING LINES BY-USING Aprill-1986 .. 

23 lW MENU ABOVE. 

24 
25 
.26 . ._ 
27 
29 fl44ftftft44fl * H 
29 ,**** .. Occfl***an*mn.nn* 
.30 - _ U**!4f0*H*fl*Ht**4fl4**1** . -.________ 
31 .............................. 0.0 ................. a ......... 

32 
CIRC CPLC 
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COSTING GROUPS OF LINES 

the procedues for costing groups of lines are identical to costing one line. 

Any group of up to 50 I ines may be costed at one time. 

Remimber, the BUSCOST options for choosing to cost óxistiflg or proposed lines 
and fully allocated or not full allocated costs can only be exircised once for 
the entire guof 1 Ines. to be costed. 

Also, when costing groups of lines, remember that while line numbers are 
essentially consecutive, gaps exist so that not every nümbór represents an 
existing line. 

r 

n 



a carr W HOW lOATHE ENT IRE BUS SYSTB4 

Load the model (/FRBUSCOSfl to bring up the first screen. It will look like FIgure 1, a cartoon bus which drives quickly across the screen and stops. Notice at the top of the spreadsheet screen is the fbI lowing menu, 

Begin Print data Division System Report Numday Quit 
Cost a bus line or lines 

This is the main menu of the program. Each item Is described in the chapter entitled "Menu Options." To cost the entir.e bus system, select the item Begin by moving the cth'sor. to Begin using the direction keys and pressing the return key. 

. 

kTrPrintdatrDtvstoTrSyste1rREpottIhtthPaYTTThtt 
a bus line or lines 

AS All Al A.! IL 

wacost, YOU. CON START_____ SPC MiS COST MODEL 

tOSTINS LINES BY USING Rpt$ITI%6 

,fl*,***t*,*fl ;;.... 

-31 ... ......................... u.u. ................. u ......... 



H: .:. .. 

. 

. 
The second screen of the bus cost model now appears and asks whether you wish to 

cost the entire iystem (all bus line; in the data base). In this case the 

answer is yes, yoU enter V and press return. This screen will look like FigUre 

2. 

130 Do you wish to cost the total systec. for all. lines,? 
131 

':. 
132 if yes then enter 1 here..) . 

On the next screen (bus US. entry) Just hit the return key 

13$ Enter no 'numbers. 

a_c, .... .,' .,,,,.. .----.-.,----- _____________ 
,.,:: . 

..... '___.- 

Figure 2. 

The bus line entry screen will appear. To cost the entire system, press return 

twice. 

U 

cinr cnii aws 

'I RD PD or 

43j. .''-. 3.p .. 

..; 
4htj 

LAtE DAY 
.; 

PUS LINE E1my AREA 

j ::: 
84:: ... 

::: 

... 
To St a bus line (or linegi enter the line 
number first th!n the DAY (WEEN,T or 5120. 
To include Weekdays and Saturdays 

jtj 

and Sundays enter-a Irrthe DRY coliaiv---------- 
12)... 
14 ,.;-------.,. -.--.,.._,.._ 

. Yonayeneerup to5Q'bijs lines for ca1culatj. of costs. 

16lSj 

... 
i... 

l71J 

... ... Note that you must. enter the DAY in CPPIUIj$f 
... 

lB.g-;r------ 
J9) ... 

.. 
6.. 

have'finlshs'eflterl.th,.buEJ ..__. -- 
lnformatj press return. 

S 
(5 

. 

, 
. 

__CjRC CALC CAPS 

FIgure 3. 
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The next screen informs you that the data base Is be!ng accessed. The program 
Is searching the data base to find the level ol service information for the 
specified Line number and day of week. Because the data base is large this 
takes about I minute, so please be patient. 

39 
40 
41 

42 
43 
44 
'S 

WRIT 

Itt 
III ........ 

.. :. IIIII1I1Iy.:. ......... 
1111111111 

PLEPtwrnrp-uj,-p5 MTfliPsfls EEINrRcCESSEII 

The next screen (Figure 6) asks yOU if you wish to change the service on an 
existing bus line. You may if you wish, but in this example we do not. 
Therefore, enter 0. 

a 



31 
11 

. 
Now the model asks you 14 you wish to run fully allocajed costs. These are the f:jxed casts in the budget. If you do1 eater I as in FIgure 4. 

C 
The program now displays a blank summary screen whilst it calculates the costs. 
The level of service values for the line are displayed at the base of the 
sumary sheet. 

ncax: V.3 .. .. 

I-- 

1W 
29 

ft RD 
SunAiy Screen 

RE 
Dati:__17-Jun'16 r 30 

31 

- 
: . Suarips for division....) .1. .. 

IL. 

systems . Division 
34 PeaICbues 
35 Vehicle hours 0 0 
36 Vehicle miles 0 0 
37, 0 
.38 

____________PAsengers 
Tóta1 0 

39 
40 CUNUIJITIVE DIVISION COSTS 0 
41 

4a . 10T01C051(SYS4DIV) S 0 
. 

43 
44 MARE. COST(SYS+DIV-REV)$ 0 
45 
4871.eiel'ofpeak'buseshourraflEs pasr'"teC ...... 

i__ 
...................... 

Figure 7 
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. 
The next screen asks whether yoU want a printout o4 the division calculations 

and the sununary sheet. You UsUally will, so enter a I and press return in each 

case. (FIgure 8). Be sure your printer is turned on and that condensed print 

ison.. 
S 

. DWI1ER.DY 

IIITTiI7__ 
[10 YW WANT A PRINT (liii OF DIVISION 3 

I. 
YES.. BflE1 FENE. ..;;)- 

DOYLXJWPNTAPRINTQJTOTHESUM1R?SCREEN 7 

Wfr YE..; ENTEE1 HEE... ... 

S 

16 --.. -:-------- ._ . . .x,,. 

11 
18 . . D0YOUWI9-l.. 

19 ... ... .. .yojWIsI:... P. 
vim: vms cns 

- ...... :1: .: ..L± 

Figure 8. . 

in this case the last division to be printed is Division 16. The Diüi.sion 16 

Summary Screen includes the cumulative costs 
-for the entire bus system. 

Summary Screen 
Datei 17-Jun46 

Summaries for division....) 
16 

...... 

.Systes $ 
Division $ 

59%35 
Peak bUses 
Vehitló hours 

102, O9, 277 
11,947,840 ---'4'196 5,497,704 

Vehicle miles _-- 74,924,550 
54,635,314 . 

Passengers ... 
Total 

243,617,981 
: 

VJ:7,222,2&l .. 

TOIRL cOST(STS+DIV) $ 484,599,008 

___MR6.CSTtSYS+DIY_R!480,0I4Ol___v; 

peak buses houró miles pass . rev 

81_3425_.4.7jle2o..lj579,4024i519i501 

Figure 9. 



HOLd TO COST A NEW LINE. 

First load the model (/FRBUSCOST) to bring up the first screen. it will lock 
like Figure 1, a cartoon bus which drives quickly across the screen and stops. 
Notice at the top of the spreadsheet screeQ there, is a menu with the folldw'ing 
items: 

- 

Begin Print data Oivisicn System Report Numday Quit 
Cost a bus line pr lines 

liii; i the main menu of the program. Each item is described in the chapter 
entitled "Menu Options.' To cost a ne!.0 bus line, select the. item Begin by 
moving the cursor to Begin Using the direction keys and pressing the return key. 

P613: DII) PERU 
Begin -Print_data ..DiisionSystez--REport--NuflTDy--Quit---------t- - T - 
Cost a bus line or lines 

. 

13 f_. 
116 
:17 

18 ------ - - --_____________________________________________________ 
19 

20 
21 WELCOME, YOU,CRN 6111111 

:' 
.! BUS COST MODEL''-' :- 

22-COSTING LINES BY $J9fl45 Pprill9B6 
_ 

23 THE MENU ABOVE. 
24 
25 
26 -------- ............. 

-27. ., 

... 

-. 

28 .. - H ?...y*********ft**** *::. .. 

29 
30--- ............ - ... . __.._..LE**nn*iuuu*fl*àO-n**t** 

0.0..,. .............. 9. ......... 

-___ 

Figure 1 

-. 
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The second screen ol the bus cost model no' appears and asKs whether yoU wish to 

cost the entire system <all bus lines in the data base). In this case the 

ansier is no, you enter 0 and press return.. This screen will look 1 ik Figure 

2.. 

U132: 0 DID REPDY 

Co you wish to cost the total systesr. for t!2lil. ? .:.::::: 

Ifyesthenenter I here..) 0' 

(in the next screen (bus line entry) just hit the return key 

Enter it numbers. 

tALC 

Figure 2.. 

The next screen asks uhether you wish to cos.t existing bus lines or proposed 

<new) lines. This screen will appear like Figure 3 below. Since you wish to 

cost a new line just enter I and press retUrn. 

-S 
Figure 3. 
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The next screón. FIgure 4, asks ydU to cost a proposed line. You can cost up to 
50 bus lines, hUt let's just do c'ne 40r a weekday and Saturday. The cursur will 
be resting on the line number and you can enter any number between 800 and 850. 

PO43iU810 

_ON RO._ ..... _,..flP ...M AR_______ 
38 COSTINB PROPOSED BUS LINES . 

39 Enter daily operatinq statistics for up to 50 bus lines. 
40 Use the direction keys to enter the data 
4! .To.finish data entry for the .Iine.hit..return twice 
42 
43 LINE NUMBER 810 DAILY RN RI 
44 TOTALS TOTALS 
45 ...-_ DAY. (WEEK, SAT SUN) WEEK-- - BASED 0K-S. 
46 5 PAYS IN YEAh 52 C ....... DAYS IN YEAR 

.41 DIVISION 5 3 
48 HOURS 20 1,040 
49 -_.MILES ____ 100--- .5,200 
50 - PERK BUSES 10 .10 
51 PASS16ERS 500 26,000 
52 REVEMJE 1,000 52,000 
53__.._..INPUT THE CHONSE-? I 
.54 C1=YES, 0940) 
55 . - 

56 . 

57 ........... ... ......... ....L.....-...-..--__________________ - _____- 
CRLC 

Figure 4. 

Suppose you enter the following data in Figure 5: 

Ap531 U 1 CflD HEPDY 

AN RN A0:APflU .. 
39 COSTINO PROPOSED BUS LINES ....... 
39 Enter daily operating statistics for up to 50 bus 1.ines.... - -_______ 
40 use the direction keys to. enter the data 
.41 To finith data entry for the line Mt return twice 

43 ......... LINE. MJNBER ...... 700 --------- 
44 . TOTALS .h :TOTPLS 
45 DI)? WEEH,SRTSII4) ..WEEI( BRSEDON.t.:.:.... 
46 SDRYSINYERh H. H ..... .255H,.0 ...... DAYSINYEnRY...:H 
47 - DIVISION #..__..._....._______ ___ 3__.... - 
48 HOURS 200 1,040 

-49 MILES. 1,000 5,200 
50 PERK BUSES 10 ID 
51 . ......... _PflSSENGERS_.._.________ 
52 REVEMJE 2,000 52,000 
53 INPUTThECHRNSE? I 
54 (1:YES,0440) 

.... 

.56 

tPLC 

Figure 5. 
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. 
The next screen to appear, Figure 6, will contain an error message telling you 
that the line number is incorrect, and ittust be changed. 

P043: U 700 . :.. ..[ 

Vl _......_AN PD - flP___.____._A0 

38 COSTING PROPOSED BUS LINES 

39 Enter daily 6thfatinq statistics fci Up to 50 bus lines. 
40 --use the dlrecti keys to.enter the data 
41.. rrTo.finish dat&enkryfqtthe.1lneJutrEtikIfl_tW10E 
42 .. 
43 LINE NlJMDER. .700 . 

. 

44 .Hc TOTALS H TOTAlS 

45.. ..._LDRY CWEEX,SAT SUN) WEEIL_- 
UPYSIN YEAh 255 C DAYS IN YEAR 46 ....... 

.47 DIVISION I 3 
48 HOURS 200 1,040 

'9 - _ 1,000_ 5,200 _MILES ..... 
50 PEPI4IOUSES .: ... 
51 PASSENGERS 1,000 26,000 

52 REVENUE 2,000 52,000 
53... - INPUT THE D1ff 7 

a.54 (jr_5 41Q) 

.55 

(57_PRUPOSDJINE. NUMBERSJUST-BEBENEEL8 OOSID ..850_ .... ............. .... .:..,.,...C. 
Figure 6. . 

If you correct the 1 ihe number and reenter the data by pressing return, you will 
receive another error me.ssage tell ing you that the division number is incorrect. 

P043:0825 G1D READY 

AN RN.. PD PP P0 AR 

38 COSTING PROPOSED BUS LINES 39_Enter 
40 

daily operating statistics for. up to 50 bus lines Use the direct ion keys to enter the data .: 

41 To finish data entry for the lane hit return twice 
... 

42 
43 - . - LINE MJNDER _825... -. DAILY _ _P.NMJPL_________ 
44 TOTALS TOTALS 
.45 
46 

DAY (WEEK, SAT SUN) VEER 
I DAYS IN YEAh 255 C ...... 

PASED OWl. 
. DAYS IN YEAR 

A_______________ ________ 
48 HOURS 200 1,040 
49 ff1115 1,000 5,200 
50 PEPXBJSES .10 . 10 H 
SI ....... - PASSENGERS .... ._ ........ 1,000.........:.... .g,Q%.._: 
52 REVENUE 2,000 52,000 
53 INPUTTHE-CHPNGEI 1 

llèYES,@NfJ) 

6 -. :.-: '. 

51 NOT A VALID DIVISION MJNBER TRY PSAIN' ..., . 
. !±1-H: 

A.-; 

___ 
- Figure 7. H 
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137 

Wheti yoU have llnished entering proposed bus lines, enter a I on the last. line 
of the column as in Figure 8. hi- 

APO43ZUO2S 

L._.p ....t.PN .... ..--.:flO_ ..... .....PPA1) AR 

38 COSTING PROPOSED BUS LINES 
39 '-Enter daily operatinq statistics for up to 50 bus lines 
40 Use the direction k&ys to enter the data To finish data entryfor-the-line-hit- return-twice-- --------- 
.43 LINE 2IBER DAILY AtI1JPL 

TOTALS TOTALS .44 
45 ................. OIlY (WEEKSATJN} SAT_-.---.... 8fl5ED ONvt: 
46 ROAYS IN YEAh .. . .52: 1 ....... DAYS IN ypg;..: 

,41 DIVISION 0 3 
48 '49; HOURS 100 5,200 

--MILES. .......LLL :.. ....: 
26000 

PEARBUSES 0 
.51 PASSENGERS 500 ?6000 

52 RP,tNUE ... 1,000 52,000 
53 -INPUT THE CHPNSE4____ .- 1-,---- - 
54 (I=YES,0W) 
55 
56 

.----..-.----- .. .. _____ 
etc ciws 

Figure .8. 
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. 
So far so good. In the next screen (Figure 9), the you must specify the bus 
line and the day of the week to be costed. 

BBS U' CMDREODY 

2 
3 
4 LllE._.. DRL.._._.. BUSLINEENTRV .OREfl...------.-------- 
5 -, 
& I.. 

7 , To cost a bus line (or lines) enter the line 

8 1 numberfirst then the DRY. (WEEX,SRT or 6Lt). ................ 

.9 

.. 

To include Weekdays and Saturdays and Sundays 

10 enter a "*" in the FiflY column. 

11 

12 ...You. may enter_upto5obus.Aines_for_calculation 
13 of costs. 

.. .14 
15 Note that you must enter the DRY in CAPITALS! .1 

16 ....... - ____ _.. 

17 ... 

LB ... When you have finished enterinq the bus line 

.19 information press return. 

CPPS CfllC 

Figure 9. 

The cursor is resting directly under LINE. Enter the line number previously 
chosen above. After entering the chosen line number (825), use the right 
direction arrow to enter the number into the spreadsheet and move the cursor 
over to the DAY column. 

For weekdays type WEEK 
For Saturdays type SAT 
For Sundays type SUN 

If you wish to cost the line for all seven days you may just enter a * in the 
day column. if you wish to cost just Weekdays and Saturdays then you must type 
the following. Enter WEEK under the day column, then use the direction arrows 
(left and down) to move to the LINE column. Below the first line number reenter 
the same line number. Use the right direction arrow to move to the DAY column 
and enter SAT. 

. 



. 
Your screen now looks. like Figure 10. 

8B6;U825 C140RE00Y 

88 BC ED BE IF 8S 
,1 

.- - __ 
'3 . . 

4 LINE DAY BIJSLINEENTRYAREA 
5 825WEE14. . 

825.SRT_.-... - .t ____ 
1 ... To cost a bus Jine for Jjnps enter the line 

.8 ... number first then the DRY IWEEK,SATór SUN). 
9 .. To incZude.Weekdays and Saturdays and Sundays 

entth_a4.At.he..DPY_column.--__..-- ...... 
..11 ... 

i. You may enter up to 50 bus lines for calculation 
13 ... . ofeosts. 
14..... ................. ... .... .......... 

15 ... ... Note that you must enter the DAY in CPPITRLS! 

18..;.. ...... _......._Wh.ypu..have_finished.enteHn the. bus3ine 
'19 i.. . information press return. 
20 

EOLC tPPS 

FIgure 10. 

IT IS IMPORTANT to NOTE THAT YOU NEEI) to HAVE THE CAPS LOCK KEY TURNED ON SO 
THAT THE ENTRIES IN THE DAY COLUMN ARE ALL IN CAPTIALS!t!!! 

14 any entry is not In all caps, you must change It n.S. Jus.t press caps lock, 
then use the direction keys to move to those entries that must be changed. When 
the entry is correct, press rQtUrn twice to move to the next screen. 



The next screen Informs yOu that the data base is being accessed. The program 
is searching the data base to find the level of service information for the 
specified Line number and day of week. Because the data base is large this 
takes about 1 mInute, so please be patient. 

- ---------- 
T TT!!.,:,. 
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42 __._ ______..___ - 1111_-_-__------- _-J 
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48 
49 
30 ,PLERSE.RAJT A MAE:, . .EPSEUISBEJNWPCEESSEL. 

2 nsiiiiiiiiiiiil 

53 ii1i1111I11l1l1 

.54 __.._____.LLJHIJIIIIIiIL__ 
111111111111 

56 lIlliliJIl 

57 '.'. 
V.. .nlulu.:i.':.: .,. 

58_ ___IJIL_ 
LAL CflPS 

SFigure 11. 

The next screen (Figure 12) asks you if you wish to change the service on an 
existing bus line. Since you have just defined the proposed bus lines, you will 
not use this option. Therefore, enter D. 

PR%: 0 CMD READY 

PM' AU flQ.'.v.flP[CH:PU. ....... 'AR, 
85 

.7.,,: . 

104' 

Figure 12 
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Now the model asks you if you wish to run fully allocated costs. These are the 

fixed casts in the budget. 14 You do, enter I as in Figure 13. 

The program now displays a blank summary screen whilst it calculates the costs, 

The level of service values for the line are displayed at the base of the 

sununary sheet. 
u a .. .:;: H- 

' PB PC PD PE OF PG 

Summary Screen Date: 02-Jun-RB 
.......... 

31 Summaries for division....) 3 

32 
33 System $ Division $ 

. 

34 .......... _Peak b'is......_..... ____O...____._ - 0.-- 
35 Vehicle hours 0 0 

36 Vehicle miles 0 0 

31 Dassengr 0 

38 .............. .JotaL 0--. 
CUNtJI.flTIVE DIVISION COSTS 0 

TOIRL COST(SYS+DIVL$-...... 0 

MPRG. COST(SYS+DIV-REV)$ 0 

- Level oL.... - peaLbisS_.....Jwurs......._....si1es_ pass 
Service 

) 0 10,400 52,000 52000 104,000 
cip.ccpsh c°s 

Figure 14 



The next screen asks whether you want a printout of the division calculations 
and the sunniary sheet. You usually will, so enter a I and press return in each 
case. (Figure 15). Be sure your printer is turned on and that condensed print 
is on. 

I.11C&S DIDEADY 

Al P3 AK AL AN AN 

.. ....... 

4 
5 
6 __D0j0U_W1J.j.pRl$T_0UL0FjjyI9I0N . 3_ 
8 YES... ENTER IHERE ..) 1 
9 . ..- I 1000 
11 

YES... ENTER I HERE ..... I 

JI 

16 .y .. 
'17 

IJO YOU WIS 

CIAC tALC CAPS 

Figure 15. 

The model now brings you back to the first screen which contains the bus logo 
and the master menU. Move the cursor to System to print the system costs and to 
Print Data to print. the data base. 

P613: 049 MENU 
Béin Print_data Division System Report Numflay Quit 
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716 1--- . 
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12 COSTING LINES DY USIN6 April 1986 :37p1Jfl1J% - - _..._.__.__. _____-- 
24 
25 
'26 
17 - - 

.28 n.;;**;*,,,*, * 
29 
30 

U...... ........................ 0.0 ..................... a ......... 
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Figure 16. 
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HOW TO CE&NGE A BUS LINE'S EXISTING LB/EL OF SERVICE 

Load the model C/FRBUSCOST) to bring up the first screen. H will look like 

Figure 1 a cartoon bus which drives quickly across the. screen and stops. 

Notice at the top of the spreadsheet screen is the 4olluing menu: 

Begin Print data Division System Report Nurnday Quit 

Cost a bus line or lines 

This is the main menU of the program. Each item s described in the chapter. 

entitled "Menu Options.' To cost a new bus line, select the item Begin by 
moving the cursor to Begin using the direction keys and pressing the return Key. 

.. . .: .. I:CIHCCPLC 

06131 
Begin Print,data Division System Reott tSDay Quit 
Cost a bus line or lines 

15 

16 

21 WELCOME, YOU CON STORT . C BUS COETMUDs..: 
22 COSTING UNES BY USING Pprzl 1986 
23 THE MENU (WOVE. . VersIon 1.0.....: 

Figure 1 
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null 
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The second screen o4 the bus cost model now appears and asks whether you wish to 

cost the entire system Call bus lines in the data base). In this case the 

answer I.; no, you enter C and press return. This screen will look like Figure 

2. 

U132i DID Afi? 

118 
S T U V U 

119 

121 I3PC Oils Cost Model 
122. flpril 1936 
123 - 

. .. 
125 

i26 

L. H 
128 
129 

H? 
Do you wish to cost the total system far all Ifries 7 

132lfyesthenenter 1 here....) ....... 
133 ... 

134 On the next screen thus line entry).just hit the return key 
_135_EMe.no_nunbers........ .,. . .. . .. 

136 

1.31 --- ................. 

FIgure 2. 

The next screen asks whether you wish to cost existing bus lines or proposed 

(new) lines. This screen will appear like Figure 3 below. Since you wish to 

cost existing linesQ and press return. 

CIRC atc 

111130: U 11W ItIWY 

-- ______ _________ _________AD tIP AG_________ ___________ 

I, . . .. 
18 00 YOU WISH TO COST EXISTING BUS LINES ' 
19 DOYO1JWISHTDCOSTPI1I]POSEDLINES? a. 

21 

23 . - 



. 
The next screen1 Figure 4, Is the bUs line entry area. Enter the Unes you wish to cost In this run. 

For weekdays type WEEK 
For Saturdays type SAT 
For Sundays type Stfl 

IF you wish to cost the line for all seven days. you may just enter a * in the 
day column. 14 you wish to cost just Weekdays and Saturdays then you must type the following. Enter WEEK under the day column, then use the direction arrows (left and down) to move to the LINE column. Below the first line number reenter the same line number. Use the right direction arrow to move to the MY column and enter SAT. 

l-.sr,r. 

2 
3 

etsJ-AstaQtmER 
5 
6 2' 
1 ... ... cc cost a b'ss US (or lines) entel' the line 
8 ... ... number first then the ROY tWEEK,SAT or SIN). 

To iri1udeWeekdsand SaturdaysaSSilridays : 
10 ... .. enter a in the PAY column. 
11 ... 12... _______You may eflteflpifltSd&esSrLCalc1#&0fl 
U... ... of costs. 
14 ... ... 
15 .. ... Note that you must enter the PRY an CQPITRLSI 

la"C _________ 
17 . 
18 
12 

finished entering the bus line -; 
Information press return.. 

Figure 4. 

It IS IMPORTANT TO NOTE THAT YOU NEED TO HAVE THE CAPS LOCK KEY TURNED ON SO THfl THE ENTRIES IN THE DAY COLUMN ARE ALL IN CAPTI4LSHU! 

If any entry is not In all caps, you must change it now. Just press caps lock, then use the direcfloci keys to move to those entries that must be changed. When the entry is correct, press return twice to move to the next screen 
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The next screen inlorms you that the data base is being accessed. The program 

is searching the data base to find the level of service information for the 

specified Line number and day of week. Because the data base is large this 

takes about 1 minute, so please be patient. 

I H till iH: I I 

I 

PUASE WAIT A WHILE , ThE DATA BASE IS BEING ACCESSED 

11111.11j11l11Il1____________________________________ 
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Figure 5 
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The next screen to appear Is a table which displays existing levels of service 

and allows yOu to enter new data. 

pRIaG: 0 C1O EPD' 

104 
PD PP AG AR 
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LOB INS EXISTING NEW I ati 

I 
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JIS_. REVaaE 

no 
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123 

- 
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FigUre 7. 

To perform this functidn you must flrst specify whether the seruce displayed 

is for Weekdays, Saturdays, Or Sunday;. Simply read the prompt displayed 

directly under the label "annual existi.ng and enter the code number as f011ows: 

WEEK = 1 

SAT =2 
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Alter x°u have entered the dày code (in this example I br weekdays), the mode) 
automatically calculates the existing daily service levels. 

P0112, U 
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'I' 104 
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Figure 8. 

Now enter the neW daily sevice levels in the green data entry area. When the 

new daily levels have been entered, hit return to calculate the new annual 

service levels. The model will automatically enter the new data in the 

speadsheet and return ready br the next service change. 
RO1I6:U5000..-..-- ...... .: ................ -:,-H: . .,---.: .... -.;: 

flM flu ..... ,. .. no 
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tINISH * ENTER 
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Figure 9. 
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When you have made all the desired service changes, enter 0 to continue on with 
the BUSCOST run. 
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Figure 10. 

Now the model asks rou ii you wish to rui fully allocated costs. These are the 

fixed costs In the budget. If you do, enter I as in Floure tS.jf. 
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