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Executive Summary 

The present fare subsidization under Proposition A will be 
elimln~ted or greatly reduced after July 1985. This wi.11 
necessitate implementation of a fare structure which .is likely 
to generate an increase in currency fare payments. The 
drop-type fare box, currently utilized at the District, canl'.lot 
accept and process large quantities of currency in a cost
effective manner. Installation of a new farebox system 
equipped with compone!\ts which can accept unfolded currenc.y 
should significantly reduce the costs associated with 
processing dollar. bills. Such a farebox system should also 
result in recovery of additional rev~nues du,e to the District 
through the equipment's ability to electronically veri.fy full 
patron fare payment. 

The purpose of the following study is two-fold. First, this 
report will examine sevei:al _selected farebox procurement 
options. And, second, it will identify potential departmental 
and procedural changes which will result from the procurement 
of a n_ew farebox system. The. first option examined involves 
outfitting the active fleet with fu_lly registering electronic 
fareboxes. The key feature.s of this type of equipment are its 
ability to count i.ndividual far.e drops, to accept unfolded 
currency and to gather passenger and revenue data. The annual 
operating and amortized capital costs for this option are 
piojected to be $3.6 million • 

The second option in vol ires equipping the active fleet 'Iii th 
non-register,ing electronic fareboxes which are able to count 
individual fare drops and to accept unfolded cur.rency. These 
fareboxes may be upgraded to fully register.ing equipment at a 
later date. The annual operating and amortized capital costs 
ior this option are ptojedted to be $2.4 million. 

The third option i;nvolves a combination of the two previous 
choices. Under this option, the majority of the f 0leet wou,ld 
be outfitted with non-registering fareboxes 'iihi le the 
remainder would be equipped with fuily registering fareboxes. 
This option will enable the District;. to gather passenger and 
revenue data on selected routes without incurring the higher 
capital a_nd maintenance costs associated with an entire f:j.eet 
of ~egistering fareboxes. The annual operating and amortized 
capit~l costs for this option are projected to be $2.6 million 
each year. 

The final option examined involves continuation of the current 
drop-type farebox system. The annual operating costs for this 
option are projected at $855,000. 

Installation oi a new f~rebox system would result in some 
procedural modifications. In addition, a labor intensive 
preventtve maintenance program will be necessary for th.is 
equipment. However, a t'1orough planning effort should 
alleviate any tran.si tional di fficlil ties. 
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PURPOSE OF STUDY 

During fiscal year 1980-1981, when the District had a 
base fare plus t-ransfer charge equaling one dollar, 
approximately $2.2 mill ion '!!las spent to process the 
currency fares collected from bus patrons. Lost revenue 
from patron underpayment on buses, during the same time 
span, was estimated at $4.8 million. By combining those 
two figures, it can be estimated that the Distr-ict faces 
potential annual unrealizable revenue of around $7 
million or more if fares are collected with the c.urrent 
equipment at'ter July 198.5. At that time, the present 
fare subsidization will be eliminated or greatly reduced, 
arid currency fare payments will be increased. 
Installation of a new farebox system equipped with 
components that enable verification of full patron fare 
payment and which hold unfolded currency should 
significantly ameliorate the amount of unrecovered 
District revenues. 

A series of reports by the operations General Department 
addressed the topic of revenue collection. The fi;st 
report entitled, •An Analysis of ·Revenue Collection 
Costs• presented a description of revenue collection and 
processing at the District. The sec.ond study, •Revenue 
Collection Alternatives for Cash Fare Payment and Monthly 
Passes• identified several issue areas related to fare 
collection which required furthe.r study. The primary 
issue areas identified as being of greatest concern to 
the District were the verific·ation of full cash fare 
payments from bus riders and the costs associated with 
the processing of currency fare payment•s. The last 
report, enti tle.d •An Inventory of Revenue Collection 
Equipment•, described farebox systems available to the 
tra.nsit industry. The Study also identified three 
equipment procurement options which were felt to best 
meet the predicted District needs over t.he next decade. 
This current study evaluates those three optio.ns in 
greater detail as well as the alternative of continuing 
tbe District's present revenue collection system. 

This study is designed to provide an overview of the 
benefits and costs associated with the four farebox 
alternatives. The study also defines the degree and the 
types of impact that each of the proposed alternatives 
would have upon the District if it were implemented. In 
this way, management may take appropriate action prior to 
the discontinuance of the Prop A fare subsidy. 
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II. METHODOLOGY 

The eval.uations contained in thi.s study are based on 
research conducted by District staff, reports from other 
transit agencies, equtpment performance test results, and 
information provided by manufacturers. Electronic 
fareboxes have only recently been introduced into the 
transl t industry. This has severely limited the 
availability of in-service performance data. Thus, it 
has been necessary to make cert·ain projections based upon 
the best available information. 

III .• DES.CRIPT.IQN OF EACH FAREBOX EQUIPMENT 
ALTERNATIVE 

PROCUREMENT 

The previous report "An Inventory of Revenue Collection 
Equipment•, er.I tiqued the various fare box systems 
available to the transit industry against a set of 
District needs and specifications. A_s a result of the 
review, it was determined that the following four 
equipment procurement options should be examined in 
greater detail. 

1. Registering Fare box Option 

The first equipment 
consideration involves 
(approximately 2500 
fare boxes. The capital 
option is approximately 

option presented for 
outfitting the active fleet 
buses) with register-Ing 
investment required for this 

$20 million. 

The registering farebox was introduced to the transit 
industry in 1974 and the key features are its ability 
to count individual fare drops, to gather cumulative 
fare and passenger information, and to accept and 
store flat, unfolded dollar bill.s in a separat~ 
cashbox chamber. These features are intended to 
lower revenue losses associated with patron fare 
underpayment, to eliminate the manual a_nd time 
consuming task of gathering passenger information, 
and to reduce the cost of processing currency. 

The components that enable the farebox to perform th_e 
functio~s of counting and data storage are 
sophisticated and intricate. They require greater 
preventive and on-going maintenance efforts than the 
simple drop-type farebox currently in use at the 
District. This maintenance effort would requi.re 23 
mechanics for an annual cost of approximately 
$870,000. The annual cost for spare parts is 

• 

• 

projected to be $690,000. Thus, total oper·ating • 
costs for this option wlll be. around $1.6 mill.ion per 
annum. 
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2. Non-Reqisterinq (Counting) Farebox Option 

3. 

A secon~ option for consideration involves equipping 
the active bus .fleet. with non-registering fareboxes. 
The capital investment required for tbis option is 
approximately $13 million. 

The non-registering electronic farebox was introduced 
to the transit industry in 1982 and the key features. 
of this farebox are its ability to accept unfolded· 
currency, count individual fare transactions, and i.ts 
capability of being upgraded to fully registering 
fareboxes at a later date. While this type of 
farebox can count individual fare payments, it does 
not have the data gathering feature and the complex 
registering components of the more sophisticated 
fully registering farebo~. 

Maintenance efforts required for t~is type of farebox 
are expected to be lower than for a registering 
farebol'.( due to their simpler componentry. However, 
they would exceed the costs associated with 
ma.inta.tni.ng the District's current system. This 
maintenance effort would require 18.5 mechanics for 
an annual cost of about $700,000. The annual cost 
for spare parts .is projected to be $444,000. Th,us, 
total operating costs for this option will be $1.1 
million per annum, 

Mixed Procurement Option 

A thi.rd opt.ion for a District revenue• collection 
system involves a combination of the two ptevious 
choices. Under t.h,is third option, the majority of 
the bus fleet would be outfitted with non-registering 
fareboxes and the remainder of the buses would be 
outfitted with fully registering farebo.xes. The 
capital investment required for tbis option is $14 
million. 

The non-registering fareboxes will count individual 
fare drops and accept dollar bills, and may be 
upgraded to fully registering box.eiS. On the balance 
of the fleet, fully registering fareboxes would be 
installed with the intent of utilizing registering 
equipped buses for data collection as need~d. Buses 
equipped with registering fareboxes could be assigned 
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to lines needing passenger and fare data on a 
rotating, on-going or as-needed basis, Thi.s • 
alternative has the advanta_ge of giving the District 
the means to gather passenger and fare information 
without incurring the higher maintenance and capital 
investment costs associated with an e11tire fleet of 
registering fareboxes, 

The maintenance effort for this opt.ion would require 
18.6 mecha_nics for an annual cost of $705,000. The 
allnual cost of spare parts is projected to be 
$478,000, Thus, total ope.rating costs will be $1,2 
million per annum. 

4. Present System 

A final option for consideration involves 
continuation of t_he curr.ent drop-type farebox system, 
Under this option, strengthening of the Central Cash 
Counting facility and intensified marketing e-fforts 
would be necessary in light of the expected increase 
of cash fares once the Proposition A fare subsidy 
ends in July 1985, 

Maintenance of the current system requires 10 
mechanics for an annual cost of $378,000. The annual 
cost of spare parts is about $477,000. Thus total 
operating costs for this option are $855,000. 

IV, IMPACTS. OF A NEW REVENUE COLLECTION SYSTEM UPON DISTRICT 
OPERATIONS 

The following section identifies the departments linked 
to the revenue collection process and a discilssi.on of how 
those departments would be impacted if a new farebox 
sy.stem were installed. U_nder each departmental heading 
is a summary of the changes whi.ch may result from ttle 
installation of a new revenue collection system, It can 
be assumed that regardless of the type of electrohic 
fareb_ox selected, these changes would occur. Re.ten ti on 
of the current system would, of course, not result in 
these impacts. 

MAIN-TENANCE AND EQUIPMENT DEPARTMENT 

Of all the units within the Distric.t, the Maintenance 
Depart~ent is expected to experience the greatest 
impact if a new farebox system were implemented. The 
realm of the Mairitenance Department's functions is 
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broad and extends to all operating divisions as well 
as to the main fatebox repair facility at Division 4. 
The farebox vaulting, repair, preventive maintenance 
and installation functions all fall under the 
responsibility of that department. 

Vaulting 

The construction of permanent vaulting stations will 
be required at the nine older divisions as well as 
tile purchase and installation of •Master• cash 
receptacles .• Receptacles, not individual cashboxes, 
will be transported to the Central Ca.sh Coun.ti.ng 
Office. Master receptacles will greatly reduce the 
number of cashboxes needed and eliminate the 
procedure of moving individual cashboxes to t·he 
Central Cash Counting Office. Procedures for 
vaulting will have to be modified to accommodate the 
new facility arrangements. 

Farebox Repairs 

A registering type of_ farebol'.( is expected to have a 
greate.r rate of repair needs than the current drop 
boxes due to the intricate nature of the registering 
components. The distinguislling factors between the 
registering and non-registering fareboxes will be the 
number of mechanics needed to per.form repai.rs, road 
calls and parts invehtor~. The current procedure of 
performing all farebox repairs at a central location 
will continue. 

The existing job description for farebox mechanics 
will have to be altered to reflect the additional 
tasks required to conduct a new preventi~e 
maintenance program. It is also anticipated that 
farebox mechanic skill requi.tements will have to be 
upgraded to provide personnel capable of working on 
sol id state electronic equipment. Additionally, the 
Maintenance Department may well wish to establish a 
roving farebox crew to address in-service farebox 
failures occurring in the Central Business District 
area. 

The technology of the more sophisticated components 
may dictate that Telecom)Uu.nications Department 
personnel play a major role in repairs. Whether the 
facility remains under direct supervision of 
m~i.n.tenance. management at the Centrai Maintenance 
Facility or is placed in Telecommtinications, 
consideration must be given to providing su.fficient 
space for conducting repair work • 
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Preventive Maintenance 

The registering components appear to be sensitive to 
environmental factors, and certain parts are prone to 
wear out faster than others. For example, during the 
cyclone vacuuming step of bus cleaning, fareboxes may 
need to be covered for protection from flying dust 
particles. Dust particles can easily become embedded 
in the electrical components, leading to 
malfunctions. Time allotments for cleaning buses may 
have to be adjusted to allow for placing and removing 
hoods if this is found to be necessary. Provisions 
for purchasing apd storing fareboi •hoods" may also 
have to be made. In-service test results may 
determine the need for such hoods. All of the 
suggested farebox options will require a strong 
preventive maintenance progr,m to insure proper, 
reliable in-service operation. 

Farebox Installation 

• 

The Maintenance Department will have to work with the 
contractor to develop a time schedule for installing 
fareboxes. This planriing is important for minimizing 
ini.t.ial service disruptions. Contract provisions • 
with the vendor should include installation 
supervision by their trained personnel .• The District 
will also Qave to make arrangements to have qualified 
personnel inspect and accept installed equipment. 

ACCOUNTING AND FISCAL DEPARTMENT 

Sorting and Counting Bus Fare Revenue 

The Accounting Department.•.s primary involvement with 
the revenue collection process is the Central Cash 
Counting Office. W-itpin this facility, bus fares are 
received from the operating divisions, sorted, 
counted a_nd prepared for del.i very to the i:>i str ic.t' s 
commercial bank. Improved efficiency within the 
facilit1 wfll tesult from the introduction of a new 
revenue collection system. The expected improvements 
are attributable to the utilization of master cash 
vaults and to the separation of bills and coins. 
Conversion to a master cash vault system will require 
less personnel and time to complete this task .• 
However, the physical layout of the cash counting 
fac i 1 i.ty may have to be altered to accommodate the 
master cash vaults. 
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A previous study on cash countin.g costs projecting a 
dollar base fare s.howed that manpower requirements of 
up to 87 positions were needed for far.e processing .• 
This is more than double the projected personnel 
requi relitents, 37 positions, under a farebox system 
that sorts dollar bills. 

!iistorically, the cash counting facility has operated 
with two eight hour shifts in order to count and 
prodeii bui revenue collected under an $.85 base fare 
and a $.15 transfer structure. Eliminating the need 
to unfold bills, and other time saving benefits 
associated with a 11e·w system, should enable the cash 
counting fac.il.ity to completely count the daily bus 
revenue in one shift. 

Further, the internal procedures of vault deli very, 
personnel a·nd management manuals, and work flow will 
have to be altered to reflect changes resulting from 
the introduction of a new farebox system. 

TRANSPORTATION DEPARTMENT 

Operator Training 

Bus operators will have the most freguent interaction 
with the new fareboxes and must be able to answer the 
publ.ic's inquiries until the farebox becomes a 
familiar object. Thus, a traintn_g program will have 
to be designed, pos.s.ibly with vendor assi.stance, for 
bus operators. Operators should be exposed to the 
operating aspects of the equipment, how to resolve 
anticipated problems, and how to h.~n.dle the public's 
reaction to the new equipment. The revised farebox 
training program should als.o be incorporated into the 
new operator training program. 

If the District elects to equip some or all of tile 
buses with electonic registering farebo~es, the 
operator's role and expectations concerning data 
entry will have to be defined. Finally, the 
operator's procedural manual will have to be altered 
to re.fleet the changes produced by the far-eboxes. 

MARKETING AND COMMUNICATIONS DEPARTMENT 

Pre-Introductory Marketing Campaign For Patrons 

The Marketing Department. will have the responsibility 
of educating patrons regarding the new farebo~es and 
the new fare structure that will be effective July, 
1985. A prerequisite to a successful farebox 
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implementatlog program will be a thorough marketing • 
ca.mpaign on the proper use of the new system. The 
Marketing Department might design a program to 
include internal or external bus ads, patron 
brochures, news releases, and media covera.ge of the 
new system via a press conference. 

Timing and coordinating such a campaign well in 
advance of the farebox installation will be 
important. A marketing goal might be acquaiiting the 
patrons with the new system to such a degree that the 
transition from the old system will not cause 
unnecessary boarding delays. 

MANAGEMENT INFORMATION SYSTEMS DEPARTMENT 

Data Processing 

Should the District elect to equip some or all of the 
buses with electronic registering fareboxes, the 
M.anagement Information Systems Department (M.I.S.) 
will need to evaluate the data implications of the 
new fatebox system. M.I.S. should be able to 
determine whether or not the data retrieved from 
electronic registering fareboxes can interface with • 
one of the District's dat.a bases. If registering 
far.eboxes are utilized, M.I.S. will have to enter and 
process data retrieved from fareboxes. 

In addition, to maximize the benefit of the data 
gathering feature, M.I.S. staff and the users should 
discuss the types of data available as well as the 
quantity of data that may be useful to these groups. 
This will ensure the greatest utilization of the 
data. 

EQUIPMENT ENGINEERING DEPARTMENT 

Pre-Installation Tasks 

Ti)e Equipment Engineering Department will oversee the 
tasks involved with bidding, testing, selection and 
acceptance of· a new farebox system, Technical 
assistance and evaluation of equipment will be 
conducted by the Equipment Engineering staff. 

Equipment Engineering will be responsible for 
defining equipment specification, the pre-test 
procedures of selected equipment, testing equipment 
and evaluating the test results. Equipment 
Engineering, with t.he support of the Purchasing • 
Department, will advertise for vendor bids, and will 
be instrumental in awarding a contract to a selected 
vendor. The delivery, inspection and acceptance of 
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the final farebox equipment will also be overseen by 
Equipment Engineering. In addition, administration 
and development o,f a warranty program will fall under 
the auspices of t.his department. 

BUS FACILITIES ENGINEERING DEPARTMENT 

Modifying Bus Facilities 

v. 

Should any modifications be required at ~he operating 
divisions to accommodate a new farebox system, the 
Bus Facilities Engineering Depar.tment will be 
respon§i,ble for instigating the necessary tasks. Tpe 
most probable change to occur would be the 
consttuc.tion of permanent vaulting stations at the 
entrance to the bus yards. Actual spec.ifi.6ations 
would depend on t.h.e typ'e of vaulting system selected. 

BENEFIT COST ANALYSIS 

The capital investmen,t an,d projected operating costs of a 
new farebo~ system should be off-set by their potential 
for long-term refenue increase and the expected reduction 
ih manpower costs needed to process revenue. Table I 
.summarizes the benefits and costs associated with each 
farebo~ procurement option. This table compares each new 
farebox procurement option to the current farebox systelJl. 
Appendices A through D outline the a,ssumptions and 
calculations used to produce Table 1. 

Register i,ng a.nd non-reg i steting electronic farebo~es are 
both. equipped with features which enable verif,ication of 
ful.l pation fare payment and acceptance of unfolded 
currency. These cost savin,g devices are projec'ted to 
recover approximately $7 mill.ion annually for the 
District. The key dlffer,ence between the two farebo~es 
is th.at the registering farebox is capaj:>le of tabulating 
passenger information while the non-registering fareboi 
is not. However, the non-re9istering fareboi may be 
upgraded with the data gathering and storage capability 
at a later date for an approximate cost of $500 per unit. 

The operating cost for the District's current fare box 
system, including 10 mechanics a,nd spare parts, is around 
$855,000. The un.recovered revenue is estimated at $7 
mi 11 ion. Thus, the tot.al annual cost for the current 
system is $7,855,000. 

The amortized capital investment required for Option 1, 
fully registering fareboxes, is approximately $2 million • 
The annual operating cost, including 13 additional 
mechanics and spare parts, i.s estimated to be $1.6 
million. Th.us, the net benefit of Opti.on l is projected 
to be $4.3 mill.ion. 
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The a.morti zed capital investment required for Option 2, 
non-registering f-reboxes, is approximately $1.3 million. 
The operating cost, including 8.5 additional mechanics 
and spare parts, is estimated to be $1.l million. Thi.is, 
the net benefit of Option 2 is projected to be $5.4 
million. 

The amortized capital investment required for Option 3, 
farebox mix, is approxi)U.ately $1.4 mill.ion. The 
operating cost, including 8. 6 additional mechanics and 
spare parts, is estimated to be $1.2 million. Thus, the 
net benefit of Option 3 is projected to be $5.3 million. 

VI. CONCLU~ 

There are both positive and negative aspects associated 
with changing the District's entire farebox system. 
Initial changes will require modifications in many 
departmental procedures. 

The positive benefits of a new farebox system include 
inc.reased farebox revenue, improved revenue processing 
efficiency, and data gathering capabil.ities. The new 

• 

fareboxes should greatly reduce operator confrontation • 
with patrons when verifying fare drops. 

Many problems associated with a new fatebo:ic system will 
be temporary, yet unaooidable and they should lessen over 
time. Service disruptions during the installation 
program will be a temporary inconve.nience, however, 
increased road call frequeQcy due to farebo:ic m-lfunctions 
may be a continuing reality. In addition, preventive 
maintenance efforts required by a new system will 
necessitate a significant increase over the current 
system's requirements. A strong preparatory program 
provided by the Marketing and Transportation Departments 
should help employees and patrons become acquainted with 
a new system, and should reduce some transitional 
problems. 

• 
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Annual CoSt! 

Amortized 
Capital 
Costs 

Operating 
costs 
- Labor 

- Materials 

' supplies 

Lost 
~ev~nue 

Total Annual 
Cost 

Net Benefit 

Registering~Option l 

Current 
System Option l 

' D $1,979,600 
' I 
I 

i 
i 
I 
: $ 378,000 $ 870,000 
I 

1;1$ 477,000 $ 690, DOD 

, $7 ,ooo ,ooo· D 

$7,855,000 $3., 539,600 

• 
TABLE l 

BENEFIT COST ANALYSIS 
Parebox Procuremerit Opt-ions 

Non-Registering-Option 2 

Savings 
~or.rent 
Sl,'stem Kint ion 2 ~avlnqs 

<$1,979.,600> 0 $1, 299,,600 <$1,299,600> 

I 

1:1 
($ 492,000> ,;,s 378,000 $ 700,000 ($ 322,00D> 

1!1 

<$ 213·,0DD> $ 477,000 $ 444,000 $ 33,000 

$7,000,000 $7., DOD, DOD D ·$7, DOD, ODO 

$7,855,000 $2,443,600 

$4,315,400 ·$5,411,400 

• 

Farebox Mix-Option 3 

Current 
System Ootion 3 Savinqs 

0 $1 , 3118·, 400 1<$1, 388, 400> 

$ 378,000 1$ 705,D00 I<$ 327,DDO> 

~· 477,000 $ 478,000 1($ 1,000> 

$7,000,000 D .$7,0DD,DDO 

$7,855,000 $2,571,400 

$5,283,600 



APPENDIX A • Capital Cost For Farebox Options 

Farebox 
E9uipment Non-
Costs Registering RegistJHing Mix Current 

Active Fleet $9,721,000.00 $6,247,500.00 *$6,538,000.00 -0-

Reserve Fleet 1,828,000.00 1,175,000.00 l , l 7 5 ,"0 0 0 • 0 0 -0-

Spare units 1,155,000.00 742,500.00 771,000.00 -0-

Receiver Units 720,000.00 720,000.00 720,000.00 -o-
Data Process-
ing Units (For 
Registering 
Fareboxes 
Only) 378,000.00 N/A 360,000.00 -o-
Sub-Total $13,802,000.00 $8,885,000.00 $9,565,000.00 "-0- • 
Installation 
Costs --

$ 447,000.00 $ 447,000.00 $ 447,000.00 -0-

Miscellaneous 
costs 

Initial Spare 
Parts 
Inventory 1,380,200.00 888,500.00 956,500.00 -o-
Shipping 163,000.00 163,000.00 163,000.00 -0-

*The cost of 209 registering fareboxes that equates the number of 
buses on the Distr"ict's heaviest line plus, the cost of 2290 
non-registering fareboxes. 
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• Registering Non-Registering Mix Current -
10% Annual 
Inflation $1,579,220.00 $1,094,150.00 $1,113,150.00 -o-
Sales Tax 991,650.00 643,200.00 688,700.00 -o-
General and 
Administrative 
Costs 54,000.00 37,200.00 37 ,800 .• 00 -o-
Contingency 
Funds 1,579,220.00 1,038,350.00 1,.113 ,150 .oo -o-
su.b-Total $19,996,293.00 $13,196,407.00 $14,084,300.00 -o-

Less Value 
of Sold 
Fare boxes 200,000.00 200,000.00 200,000.00 -o-
T.O.TALS $1.9, 796,293.00 $12,996,407.00 $13,884,300.00 -o-

=-·== ·=========== ------. -------- ======== - -==== 

Annual 
Amor ti.zed 

• Ca.pi tal 
Costs Over 
A Ten Year 
Period $ 1,979,629.00 $ 1,299,640.00 $ 1,388,430.00 -o-

• 



APPENDIX B 

co·mputational Basis of Capital Costs 

Farebox Costs 

Active Fleet 

Reserve Fleet 

Spare Units 

Receiver Units 

Installation Costs 

Labor 

= 2499 Buses (Cost per Unit) 

= 470 Buses (Cost per Unit) 

= 10% (Reserve & Active Fleet) 
(Cost per Unit) 

= ($20,000 Cost per Unit) (36) 
36 = 3 Ugits for Each of the 
12 Divisions 

= $75.00/Unit (Reserve and Active 
Fleet) 

Hardware = $25.00/Unit (Reserve and Active 
Fleet) 

Facilities Modifications = $20,000.00/Unit (9 Divisions) 
(For the older divisions 
utilizing temporary vaulting 

stations) 

Igitial Spare Parts 
Inventory = 10% (Farebox costs) 

Shipping = $50.00/Unit 

Annual I_nflation = 10% (Farebox Cost + Labor + 
Hardwar.e + Facilities + Spare 

Parts Inventory + Shippin_g) 

Sales Tax = 65% (Fareboxes + Hardware + 

Contingency Funds 

Spare Parts Inventory) 

= 10% (Active + reserve fleet + 
spare units+ receiver units+ 
labor + ha-rdware + facilities 
modifications + initial spare 

parts inventory+ shipping) 

• 

• 

• 



• Installation Costs (Continued) 

• 

• 

General and 
Administrative Costs 

Recoveiable v~1~• 
of Old Fareboxes 

Salvageable Value 

= 34% (Farebox +Labor+ Hardware 
+Facilities+ Spare Parts+ 
Shipping) 

= 2/3 (3,000 Boxes) ($100.00) 



APPENDIX C 

Calculations For Annual Maintenance Manpower 

Hourly Wage 
(Mechanic •A•) 

Fringe Benefits 

Total Hourly 
Manpower Cost 

Annual Cost 
Per Mechanic 

Total Hourly 
Manpower Cost 

An_nual cost 
Per Mechanic 

= $13.73 per hour 

= 32% (hourly wage) 

= Hourly wage + fringe benefits 

= 2080 hours (total hourly manpower costs) 

= $13.73 + $4.39 = $18.12 

= 2080 hours (18.12) = $37,834.56 
========== 

• 
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A_PPENDIX D 
Maintenance Needs and Costs For Each 

Fareboi< Option 

Cost and needs estimates for registering and non-registering 
far.eboxes are based on performance data provided by other transit 
agencies, manufacturer information, ~nd projections compiled by 

·District engineering personnel. ·· 

R~istetinq____Farebox oetion 

Mechanig to farebox ratio 

Daily road call frequency 

Required time per road call 

Fareboi<es 

Annual cost per mechanic 

l :.150 

l for every 50 boxes in service. 

One hour 

2749* 

$37,834.56 

2749 Buses= 18 mechanics for on-going maintenance 
150 

2000 Daily Assigned Buse_s = 
50 Daily Road Calls 

40 road calls a day 
@ one hour eacl:J 

40 Ro.ad __ Call Hours = 5 mechanics for road calls 
8 Hours Per· Shift 

5 mechanics+ 18 mechanics = 23 total l_Tlechanics needed 

23 ($37,834.56) = $870,194.88 total annual manpower cost. 

Non-R~ter ing Fare box Opti_on 

Mechanlc to farebox ratio 

Daily road call frequency 

Required time per toad call 

Fareboxes 

Annual cost per mecJ::ian_ic 

1:175 

l for every 100 buses in service 

One hour 

2749* 

$37,834.56 

2749 Buses = 16 mechanics for on-going maintenance 
175 

2000 Daily Assigned B_uses = 
100 Daily Road Calls 

*2499 + .10% Spares 

20 road calls a day 
@ one hour each 



APPENDIX D (Continued) 

20 Road Call Hours = 2.5 mechanics for road calls 
8 houts per sh1 ft 

16 mechanics+ 2.5 mechanics = 18.5 total mechanics needed 

• 
18.5 ($37,834.56) = $699,939.36 total annual manpower cost 

Combination of Non-Registeril!!{ and Registering Fareb.oxes: 

Mechanic to farebox ratio 

Daily road call frequency 

Required time per road 
call 

Bus fleet 

Annual cost per mechanic 

Registering 

1.150 

l for every 
50 boxes in 
service 

One hout 

209 

$37,834 • .56 

Non-Registering 

1:175 

l for every 
100 boxes in 
service 

One hour 

2540 

$37,834.56 

209 Buses = 1.39 mechanics 25.40 buses = 14.5 m_ech_anics 
175 

209 Dail~s~ned Buses With RegisteringFareboxes = 
·so Daily Road Calls 

4 road calls 
@ one hour 
each 

• 
~l Da.i.ly ssi.gned Buses With Non-Regist.ering = 18 road calls a day 

100 · · @ one hour each 

4 + 18 Road Call Hours = 2.75 mechanics for road calls 
8 Hours Per Shift 

1.39 + 14.5 + 2.75 mechanics= 18.64 total mechanics needed 

18.64 ($37,834.56) = $705,236.20 Total Annual Ma_npower Cost 

Current District Farebox Option 

Mechanic to farebox ratio 

Road call frequency 

Required time per road call 

1:329 

One to two a month 

One hour • 



• 

• 

• 

APPENDIX D (Continued) 

Nu_mber of mechani.cs assig·ned to 
pre~entative maintenance and 
~epairing of all fareboxes 

A.n.nual cost per mechanic 

1.0 

$378,345.60 

Road call frequency is .so }.ow that farebox l)lectianics are not required 
to make road calls. ~ 


