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' /’ FOREWORD ' .

The National Institute of Education, in the course of over-

. seeing the Alum Rock Education Voucher Program in San Jose,
California, has become aware the special transportation
problems that confront school districts-operating parent -
choice systems. With an eye/ toward assisting Alum Rock in
managing its voucher program and recognizing that similar
types of multiple option systems were gaining currency in
school districts across thé nation, NIE engaged Applied
~Urbanetics to conduct this study.

The monograph that you have'before you is, we think, unique.
For, 1n addition to prOV1d1ng guidance on the level of-
sophistication warranted for a transportation planning system,
it contains what amounts to a consumers guide for selecting a
commercial transportation planning service.

e , .
This second segment of the Applied Urbanetics report will soon
. go ‘stale, but this as it shquld be as new products enter the
"marketplace. So while this reporyt should have a shelf life of
from 3 to 5 years, if in time loZal school districts evidence
sufficient and widespread 1nterdst in information of this
nature we would have good reason to commission a new review.

I hope this studvaill help scﬁool districts that have begun
or are thinking of instituting alternative schools, open °
enrollment plans, magnet schogls or other kinds of parent,and
student ¢hoice pregrams, and I would encourage all schooY/
districts who find this or similar publications of use to ¢
forward their critical viewsﬂto‘th‘“Institute.

i : 7
- /A /.C |
<Denis P. Doyle, Chi f/ :

‘School Finance & Organizatton

' . o . (
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" voucher demonstration site, and in local educational

" problems.

. dent for their generous contribution of time and infor-

\,

This handbook is- a summary of the information gathered

* PREFACE

-

The Educational Voucher Program staff of the National
Institute. of Education recognizing that transportation
planning was a problem both in  Alum Rock, the first

agencies assessing the feasibility of their own voucher
programs, centractéd with Applied: Urbanetics, Inc., to
investigate the special transportation problems in

parent choice school districts and prepare a handbook

to assist trac%portation supervisors in overcoming these .

Applied UrBanetics gathered information on the experiences

of transporation supervisors in both parent choice and
neighborhood centered school districts. Officials in Alum

Rock (San Jose, California) provided much valuable infor-
mation about their solutions to transportation problems -
in their voucher program. Special thanks go to John
Williamson, Transpof%ation Supervisor; Kathy McCoskey,.-
Dispatcher; and David Bailey, Assistant to the Superinten-

mation. . .

on transportation planning in both parent choice and ' v
neighborhood centered school districts. Although the

focus of. the handbook is on parent .chSice districts,

much of the information will also be Valuable to planners

in other districts. For example, this handbook contains

the first published comparison of commé&cially—available g
computerized transportation planning services. The A
comparison wil}“bd valuable to—any school district \
comtemplating the’/purchase of computerized transportation .
planning ,servicés. : §f>

s
. ,
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Opinions presented in this handbook are those of the -
authors and should not be construed to represent the
position of the National Institute of Education.




INTRODUCTION ' ,

The neighborhood school¢system is the basic fofindation of
our public school system. The superintendent who wishes to

introduce a parent choice system* in a district is faced * ’
with the challenge of devising a transportation system
that_ makes non-neighborhood schools easily accessible,
thereby expanding the number of educational alternat veu
for each f5h11y :
14
To make 'a parent choice plan work the:-plan must have at’
Jleast three cgmponents ' -
e the development of a set of clearly defined *
alternative, educational programs which meet @
the €ducatioial. needs of the district's ,
f children as perceived by their parents;
e a public informatjon system to communicate , K
the goals of the new system and to provide . . /
to parents the information and counseling e
they need in order to select an educat'ional - . .

program for each of their children,** and

¢ a well-run school transportation system to
demonstrate that children can be safely °
5' and efficiently transported to the schgol |
of their parents' choice.

This handbook has been developed to give guidance in an area L
which has not yet been explored: the design and. implementation

-

. J . .
* Parent Choice System is used to designate a school district . *
.where parents have two or more schools to choose from for

théir children.. Many systems regulate enrollment at a Yy
particular school through grandfather clauses which give

preference to neighborhood residents or children with siblings
enrolled in the school. On ocfasion, race or sex quotas are
imposed. Commonly used terms for such systems include: voucher
system, open enrollment, freedom of choice, optional assign- -

. m?ptﬁ ‘and magnet schools P

_ ** A\vast amount of literature provides guidance in the development
of\a public information system. A bibliography appcars at the
end of Chapter IV. The Rand documents describing the Alum Rock
Voucher experiment are a particularly rich resource. However,
after one year of a major public 1nformat1§n campaign, 62 per

cent of Alum Rock parents indicated that tBey chose their child' s
school primarily because of its proximity to their home. ‘
(Weiler, D., et al. A Public School Voucher Demonstration: The
First Year at Alum ROck. Santa Monica, California: Rand )
Corporatipn, June 1974, prepared for the.National Institute of
Education, Washington, 'D.C., p.125).

111 PN




\' . - - .
of a transportation system responsive ®mo the spegial needs
of the parent choice system. Topigs to be covered include:

. -,
I -

e Chapter 1 - The Infoymation Needs of the
‘ Transpertation Supervisor;
K _— ‘ Ny
e Chapter Il - C(ollection of Fundamental Data;

e Chapter 111 - ‘Fully Automated Transportation
w}%ﬁ Syitcms; : .

# Chapter IV - Choosing the Best Approach for
Your School District.
Although the focus of this hunﬁ%ook is on the parent choice
district, it also may serve as a guide to any district
contemplating the pyrchase of a semi-automated or automated
transportation plapghing system.

- €




®  CHAPTER I: THE INFORMATION NEEDS OF THE
TRANSPORTATION SUPERVISOR

a
The transportation supepvisor in a parent choice system

often finds his past ex%eriencq\provides little guidapce. 1n
designing the effective, fluid system required tor a pa t
choice dystem. ' - o

A )

Two fundamental problems exist: .
e Traditional routing methods are not readily
adaptahle to*a system in whigch any-child can

go to any school.

e The fundamental data uscd as a basis for the
"where and when'" of transporting the children
are not readily available. 1)
~ ,/\\

This chapter outlines these problems by dgscribing eclemehts
of the traditional neighborhood school centered transportation
system and the_parent choice transportatioh system. The
remaining chapters suggest methods for developing the informa-
tion files and routing sKills required to meet the needs of
the new system. ‘

The Neighborhood Scho&l Centered Transpor%ation System

Figure I illustrates 4\district with a typical neighborhood
~school centered transpqrtation system. A school bus is routed

up and down streets pidking_up children at selected contiguois
- ¢ollection points. In selecting the routes, the transpor%&tion

supervisor has two objectives: : b

. e to minimize the number of buses used and the
3 miles travelled in order to save c?sts, and

e to ensure that transportation policies of the
school board are met. N

In a neighborhood school ceptered district, th;\wduting problem

‘can generally be reduced to a question of how to.route a bus

to pick-up children at a numberiof bus stops and.ta hem to

a single school. AIT children within the same graddgspan,
Iiving 1n a defined area, are to'be deliyered'to th€ same school.
The transportation supervisor in this type of district needs,
to know: - :
N ‘

Al

: @ the location of each student with an indication
{ . of the school attended and grade;

e the location of cach school, its grades and-its
® attendance arca boundarics;

l

e th@capacities of the buses available for use;

-

8
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e  the opening and closing times at each school and
the school capacity .and desdire to supervise carly
-arrivals and late departures; .
e the roads forminf the stredét network and
their characteristics which affect passability. N
Using these fficces of information, the transportation planner
may proceed to determing:

® the bus stops to be used to pick up{and drop
>" off children, and ‘
e the routes within cach attendance arca. - 7o

I'n ihe‘ncighbbrhood school centered district, the routes for

cach{ school are generally independent of the routes for other

schols. This feature differentiates this type of routing
from its counterpart in a parent choice district.

ation System ~

The Parent Choice Transport
Figure Il illustrates the typical transportation pattern In a
parent choice district. Buses are routed: through-the district
to pick up children at defined collection points and deliver
them to the chosen schools. Y

The complicating element in the parent choice district is the
possibility of a single bus stopping at a single school and '
dropping childrep off while picking up other children who will
be later dropped off at other schools. :

Thus, theé parent choice transportation system may use onc¢ school
as a collection point for:children attending another school.
Furthermore, the children picked up at a single collection point

may be going to more than one school. In rare cases, children
may even-transfer trom onc buws to another at specified collection
poimts. , ‘ \ . '

The data required to design routes for the parent choice district
are the same as.those neceded for the neighborhood school centered
district. -But the routing problem faced by the transportation
pkunncr is far more complex-in the parent choice district because
the routes may be required ‘to serve:

- .-e multiple Schools, and
D L P
e multiple destinations frém a single collection
point.- ‘ o
) e
Summayizing the 'Dat'a Problem P

Four {atcgoriés bf controTTing information are required to de-
sign school bus routes:.

[y

/’1\-“ N -

e who - the names, locations and-bus stops of the
children to be transported; -

, - 10 L
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e has o go where - the 1ocation of 4he schools;

o ‘when - bellrtimes for each thld $ program;
e under what.constraints - dlstrlLt transportdtlon
policy and fiscal capacity (e.g.,/funds available

to buy and-operate buses, the length of time
children may remain on the bus or wait at the
schood, distances children may walk, safety Tules”
on walking across streets, driving on hacgrdous
routes and maximum number of children on a bus).
These policies may vary for children of differing .

dges ‘
These categorifes are identiCal for parent choice and neighbor-
hood school {dfstricts. However, parent choice districts require,

more resourcey to develop and maintain this information because
of the following fagtors whose impact 18 minimx:eg in a neighbor-

hood school district: ‘

° changlng schoollkchgdules;

e “multiple schedules at a single school,;

o frequent transfers of children between programs.
Many urbdn or fast- grownng nelghborhood school districts which
are attemptlng to maximize the utilization of ecxisting physical

plant capacity while reducing clasls size have similar informa-
tion problems. Such distrjcts are increasingly turning to

the complex flow of 1in

.

ormation required to make such a system

. semi-automated or auto(ated transportation systems to manage

work.
Y
Presented in the following chapters are the common information
processing elements of transportation planning for both neigh-
borhood and parent choice districts. Specific features relevant
to parent choice dlthlCtS are highlighted and assessed. The
chapters include: .
e Chapter II: Collecting the Fundamental Data -
prescnting manual and semi-automated ftranspor-
tation planning techniquesy

e "Chapter IIIl: Fully Automated Transportation

ystems - presenting and comparing the character-
istics of commercial services offering full auto-
matlon, +

-

3
—

e Chapter I1V: Selecting the  Best Approach - 7%
presenting '"'rules of thumb" and criteria for
judging what. levels of automation and what ser-
vice might be most valuable for your district.

: | 12 ' .
. 5 ,
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. L CHAPTER II: COLLECTION OF THE FUNDAMENTAL DATA ﬂ -

This chapter suggests methods of answering the Qasic questions:
"Who has to go where? When? Under what constraints?"

Two systems for translating the,data,lnto busing routes and Chlld
pick-up ‘time roesters are discussed below

{

~

e manual data colleltion and processing--where

selection of routes, assignment of Children . -
and preparation of supporting materials, ° —
N including schedules, bus. tickets, pick-up N

rosters, are prepared manually, and

e - semi-automated data collection and processing--
where the computer is used to maintain student
census files and prepare schedules, tickets,

. ' _pick-up rosters..  Route selection is accom- .«

plished manually. ' . ' ) ‘ - ‘

These methods were derived frolt descriptions of transportation
systems now used in parent choice districts, with particular *
emphasis on the Alum Rock voucher program. (Fully automated °
transportatlon systems are described in Chapter I[IT.*)

.

Components of- all Transportatlon Systems
A basic input into both{a manual and semi-automated trans-
portation system is the transportation policy of the district.
This policy expresses conStraints,’incBUding: e s .
. -the funds available to purchase operate and
maintain equipment; » '

¢

’

\ -
e the distance a chﬁld can be expected to walk; .

e the length of time a child can spend ﬁ%ding a
bus or waiting in supervised play or study
before or after school;

\ . ® the school-yegar. schedule;
a . - 9 ‘
e each school program and grade bell times;

e the number of children of various agesmwho may
ride a single bus.

* A fully:automated transportation system 1s similar to a semi-
automated system except for the fact that the digtrict street
- network is coded irito the computer and the computer assists
" in selectlon of effective rountes,

- b , 6




These district policies are usually decided by the school
‘superintendent' and board officials after consultation with ,
schoal principals, parent advisory groups and disigict
transportation staff. Care must be taken to recon®ile demands

for the short bus.rides and flexible schedules with the resources -
of the transportation department,

A Manual Systgh . s - . 3

Y]
* The design and implementation of a manual system requires

the following five tasks (shown schematically in Figuré II1):

. . R . (>3

~ ® a manual search.of each.school's.enrollment

Co records to-identify the home address, grade
and program of each child eligible for trans-.
J portation; S v

—

e manual identification of the pick-up points.
for each child; ) . C
.. o manual identification of the bell times for ,
; “~each child; . -

o prepa}atipn‘of‘sChQ01~by—school lists of
) eligible children, pick-up points and bell ‘
times; - - ‘ .
4 . - U
reparation of bws routes and child pick-

e
\\\\up'time rosters.
'l‘ !

Moving from a Manual to a Semi-Automated System

Transportation automation has been a by-product of, the "intro-
duction of computers to other aspects of education administra- .
tion such as budgeting, accounting, payroll and class scheduline.
As districts learned to use computers, they built data files .
of the names and addresses of children. Stmultaneously,

growing numbers students, changing enrollments and pepulation
mobility have caused headaches for transportation®planners, ?
especially when they were faced with the requirements to develop
and ‘revise routes and schedules in the two to three weeks at

the start of school. ' :

These factors -- the'avéilébility of computerized school .
censuses, the growth of student populations and the demand  for .
rapid rerouting and rescheduling -- have forced many districts
to turn to the computer as a clerical aid in maintaining lists
and printing revised schedules. ’ ’
* . :
The use of computers for these functions is called semi-
automation. : '

R}

14 . :
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FLOW CHART OF MANUAL DATA COLLECTION AND PROCESSINJS SYSTEM
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Manual routing is represented by a shaded box as it is
impossible to accurateily describe how dispatchers use
their intimate’ knowledge of equipment, driver personal-
. ity, district raads, pick-up points ang bell times to

design op imalt routes. Each dispatcher has his or her
own individual set of decision rules. -

. Y
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A Semi-Automated System:

The design and implementation of a semi-automated system re-

L L

J Y
- e manual xeview of the file to .identify each cﬁ11d
eligi for bu51ng,
e preparation of a revised school census f11e with .
C a busing indicator (yes or no) attached to each
child's record * )

° constructlon of an address range/bus pick-up
point dictionary (list of addresses from which
children are to walk to particular bus stops);

e translation of school program and grade bell
times into computerized form (cards or tape);

° preparatlon of a program to merge revised
scngol census file, bus pick-up dictionary and
school bell times to prepare a school-by-school
listing of child name, pick-up point and bell

. times (Separate listings should be prepared for
pick-up and retuYn.); : . A |

e manual preparat1on of bus routes and child pick-
up rosters;

4 ;

e conversion of routes to computerized form (cards

or tape); .
" o preparation of a readily acce551b1e computer flle
of bus routes and child pick-up rosters;
_ Ci;> e collection of a llst of requ1red route or roster -
. ‘ : revisions; ‘

‘e preparation of a computer1zed file of route or
roster revisions;

e the desigﬁrand implemeritation of a pfdgfam to

P revise routes and childvpick-up rosters.

A flow. chart of the system is displayed in Figure IV.
‘Districts which rely on public transportation facilities can
complete the processing at this point with a program to list
children eligible for transportation.passes. In addition, a
program may be designed to print a pass. for each eligible
child.

O ‘ . "9 ‘
ERIC , .2 16

quires the following 12 tasks:

e construction of a computerized school '
census file which contains the name, address,

program and grade of each child (cards or tape);
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N FIGURE LV ' '
FLOW_CHART OF SEMI-AUTOMATED DATA COLLECTION AND PROCESSING SYSTEMS
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coordinate the efforty of the district transportation and/ data
tprocessing staffs. Often, the “transportation staff has had
little or no experiemce with computerized information systems.
Members of the staff® need to be introduced to the many ways the

\ computer can relieve them of 'tedious clerical chores of sedrching,
sorting and listing data. Also, the dafa processing staff must
be made aware of the information needs of the transportation staff.
They may be able to -identify existing school data files, such as
school census.,or pick-up point dictionary,” that can he adapted to
the needs of the new transportation system. '

A first step in the qgnstruction of this type of system is to

' Many districts have prepared such files as components of the-

traditional transportation- system or as research or administrative
tools. In the Alum Rock voucher program, coordination of the
data przcessing and transportation staffs produced the semi- s
automated system described above using existing files. The manual
system used /the first year required six weeks of effort to locate
eligible children. The computer programs necessary to integrate
existing files and prepare the $chool-by-school listings of child
pick-up points and bell times required less than one man wegk of
effort. More importantly, the dispatcher was relieved of !
tedious retyping of bus routes during the hectic first weeks ot
school. Her time was more productively focused on optimizing
system effectiveness, efficiency and safety.

Special Problems that may -Occur

The Alum RocX voucher program revealed a number of problems
associated with parent choice. These included:

A -®. massive late registrations which m?de pre- «
planned* bus ‘routes obsolete;

e frequent school amd program transfers which
required development of & channel of commun-
ication éetween school and transportation

—_—

staff; \» ¢
e lowered transportation staff morale due to
new job specifications and ihcreased work
load; ) i ) ~
+ A N
e conflict between demands for school schedule. )
flexibility and the resources of the trans- Lt
portation department.
k' ‘ . ;}
Late Registration ‘.

»
-~

As many as 20 percent of the children in Alum Rock Voucher program
may not register until the first day of class. This means that
the transportation department will need the flexibility

to cope with driver reports of unexpectedly heavy ot light "
loads. Two primary methods for providing such flexibility are:

2

* This is a problem peculiar to6 school disfrigts such as

Alum Rock that experience high rates of mobility.

-y 1
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e to equip buses with two-way radios so that
- they can be rerouted to pick up children
appearing in unexpected places, and

e to prepare a readily accessible computer
file of bus routes and child pick-up '
rosters so that tedious and time-consuming
retyping of routes is done by the computer
rather than by the disphtcher.

An Institutionalized Transfer System
Ten percent or more of .the district's—~children may change school
or programs during the year. To ensd?k\xhat each transferred
child 1s picked up.on time by an appropriate bus, a system

of communication 1s needed to. inform the transportation system

of eath transfer. The need for such a system may seem self
evident. However, the complexity of the information needs of the
transportation system will be new to both school principals and

parents accustomed to the yellow bus appearing with little or

no effort on their part. Principals and parents should be told
how to report transfers and why such reports are necessary.

Lowered Transportation Staff Morale {

The transportation management staff is asked to learn new methods
of collecting information and designing routes. For drivers,
parent choice means the new responsibility of learning where

each child msut be collected or discharged at each point in the

‘route. Care should be taken to involve the transportation staff

in the early stages of the system design so that there will be

a clear understanding of the reasons for the system and an
identity with its goals. School principals should be encouraged
to share responsibility for*ensuring that children get on and off
the appropriate buses. Supervision should be provided for
children arriving early or leaving several minutes -after class

is dismissed. Principals whose schools have never had '"bused"
children may feel such new responsibilities are unreasonable.

An understanding of the complexity of the busing system will
enable them to be more responsive to the needs -of the new system.

-4
Conflict between Demands for School Schedule Flexibility and the
Resources of the Transportation Department :

When assuming new responsibilities for program design, principals
and teachers often choose program bell times without regard for
the cos®s of transporting children to the same school at a
variety c¢f timcs. Sometimes such ‘demands may be unr-ailistic.
(One school in Alum Rock chose ten dismissal times, five minutes
apart.) This type of problem is especially important if the
school does not provide supervised study or play while waiting
for a school bus. The district superintcndent should try to

. ’ ‘19 12
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coordinate‘the planning of .transportat.on department staff
members and%school officials so that schedules can be
designed to'greserve marimum flexibility (for example,
uniform sched:

ules may be designed for each building

while scheduleées_are staggered between buildings) without
exceeding the djstrict transportation budget or the ‘
- capacity of the transportation department to provide service.




. CHAPTER III:. FULLY AUTOMATED TRANSPORTATION SYSTEMS

- . . / F3
- . . ‘ v - .
Fully automated systems are computer a551sted transportation
systems in which the computer is used to select effective routes

in addition to ser¥ing as a clerical aide as it does in semi-
automated systems.

]
A number of fqlly automateb systems are available from commercial
companies. These companiés claim to offer a range of ‘benefits
including: - ) =z S

-

o 1ncreased pupil safety where potent1a11y hazardous

bus routes are-identified and.eliminated;
® . reduced requirements for new_buses despite gr?win%
enrollments; ¥ -

e vreduced mileage requirements for existing buses;

, _ ® reduced waiting time and ‘time on buses for
' students;

‘ ® automatic preparation and updatlng of schedules,
' bus tickets, pick-up lists, and mgnagement reports.
$ '
» In addition, each service provides computerlzed data files
i and programs which can be powerful management tools as well
E as being useful for research and planning.
| B ~
Users' .and Non-Users' Disagreement

District superlntendents who attempted to assess the utility
of such'systems uspally received contradigtory reports. The
reports fit into two categories:

° ~nearly unanimous agreement on the part of ‘
‘ transportat1on managers who had never used

. a service that the services would be useless,
and

nearly unanimous agreement on the part of
transportation managers in large and small

districts who had .used automated services that A
they received full value for the money and

recommended it highly to their fellow trans-

portation managers.

The apparent disagreement seems to stem from inadequacy of
the h1stor1c title for these services: '"school bus routing
services. Actually, the services provide much more than

routes and their value is most apparent in the computerized
preparat10n of:

\/ ® detailed student census rosters;
, .
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A . ® bus-pick-up rosters for drivers;

® bus tickets for students;
L . \

-

o) bus schedules for barents;

e total miles graveled for state reimbursement
of transportation costs; , :

e. master busing‘roéters for transportation
managers,. ' S

These are the doguments that help the transportation

managers do their jobs and they are the products that the

satisfied users point to as their "school bus routing

system." s

The transportation manager frced from these time-consuming
.clerical tasks becomes a true transportation planner 4
evaluating a wide variety of alternative routing and
schedule plans compiled.by the computer. More time is

available for the important tasks of driver training, desiegn
of safety programs and fleet management and maintenance.

The non-users, on the other hand, envision only  the
selection of routes ‘as a product and naturalliﬁéel that
-the costs outweigh the benefits. -

This chapter provides interested superintendents and
transportation managers with a comparison.of available
authors' assessments combined with assessments by °
users of the services.

Criteria for Inclusion
7 ..
Three criteria had to be met in order .for a service te,
be included here: -
o . L ‘
e the service, or computer program, had to be
fully documented and available for acquisition
by interested school transportation managers;

«

® the service had to include the routing services,
student lists and schedules and management reports;

® the service had to have been implemented in at
i least two districts prior to school opening in
the fall of 1974.
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Cémpanies Offerihg Services .

The services which were found to meet these criteria
included (in alphabetical order): -

- N \ ,

£

Boeiﬁz\gomputer Services. Inc. - Mr. Granville E. McCormick
Consulth®ng Division
505 Baker Boulevard 206-773-1141
Seattle,. Washington 98188 .

»
Concord Résearch Corporation,( . o Mr. Edward T. Bayliss
Information Systems Department
74 Loomis-Street ‘ 617-275-1565
Bedford, Massachusetts 01730
Ecotran, Lnc. | . Mr. John R. Thome

28749 Chagrin Boulevard

Cleveland, Ohio 44122 \\\\\\\ 216-292-7070

Educational Coordinates , Mr, David H. Lovell
Mathematica,_ Inc. :
P.0. Box 2392 “‘% _ 609-799-2600
Princeton, New Jersey 08540

( .

Educational Testing Service Mr. Bruce L. Taylor
EISD Division '
Princeton, New Jersey 08540 . 609-921-9000

. LKB Administrative Systems, Inc. Mr. Lawrence B. Helft
One Aerial Way !
Syesset, New York 11791 ., 516-938-0912 *

This 1list is not necessarily exhaustive. Other organizations may |
offer simjlar services. .
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The Comparison ‘ . ;

. .. . ' ) \
The following pages present answers to six commonly asked .
questions about the workings and bgpefits of automated trafMg- -
/portation informdtion services MJ . L
.

' e What services are actually‘provided by the ¢pntfactor:
(Alternatively, how much information must be: )
collected by the district staff)? ' :

« o How much of the work is performed by computer
~ - 4 . \ .
: and how much 1is manual? s _ . .

"o What typesiof routes can the’system handle?
(, e Do they work in*parent choice districts? °

e What kinds of reports are provided to the district?
e " What benefits and costs have been experienced by
users of the service and in what kinds of districts
\ have they been implemeptgd? . ' -
S -

4 (
/ e Does the district receiye a fully documented system
that can be-gperated by district personnel at
- reasonable co3t? .

An additional quesgtion, what criteria are used for determinin:
the best routes, hy{s the same-answer.in each case:

.

Each of thele Sqrvfces and‘programs determine the
feasibility of reducing the number of buses used to
serve therdistrict .consistent with district-imposed
policy constraints and each may also consider through
appropriate data input:

- safety of bus stops and routes travecled;

- total miles traveled;

2 maximum miles traveled;

- total time on the bus;

- capacity of .bus.

What, Services are Actually Provided by the Contractor?

The development of the typical automated transportation service
includes the following tasks: ’

’ f -
‘e preparation of computerized school censud file;

. e preparation of a computerized street network wirich
identifies bus stops, school locations, distance
and driving time between stops;

17 2‘3




e design and development of a program to
est1mate the number of thldren at ecach bus stop,

N ) deslgn and-development of a progrdm ‘to estab11sh S\
\ . bus routes (based on available bus and d1str1et
' ' trdnsportdtlon policy);
. o 5
) ¢ route revigw and revision; : RN

fh, . . .
. preparation of final bus routes, schedules, child
e plck-up rosters and plann1ng and analysis reports.

E

A flow chart of: the dutomdted system 1s shown in Figure V.
Althou5h availabtle systems dppedred generally similar, the
follow1ng differences were noted: -

e the input data required of*rthe district;

‘e the methodologv used to prepare and verlfy
,computerlved school networks;

° the‘degree of.perparation in route design and
verification required of district personnel.

Table I summdrlzes "these differences. Please note that the
major difference between systems .appears to be thé degree
to which the systems attempt to conserve existing bus stoés
~r and schedules. .However, since ‘all systems search for ef-
’ fective, efficient bus routes within a district's specified \
constraints of child walk1ng distance "and school bell times,
.¢ it is not certain that the described differences in routing
" techniques will lead to a measurable difference in the ser-
vices provided. to the district. A fully automated transpor-
tatlon system i's an information system. In choosing a system,
v 1 aspects'of the system, including theé number and types of
‘ ports and information file created, must be evaluated
) as well as actual bus routes™ The most important service
" thée contractor offers is often the t@ining of district
f& personntl to use-the new information system. Chapter 1V
offers more detailed guidelines for rev1ew1ng and selectlng
- the serv1ee most appropriate for your-district.

How Much of the Work 1s Performed by Computer and How Much
1s _Manual? -

2 ’ e

- Theavailable systems reported that all aspects of routing
were computerized including: P

° address matching of children to pick-up points;
- . .ﬁ‘ A \ )
e seclection of an initial starting point,

. 1
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FIGURE V

A N .
FLOW QART OF FULLY AUTOMATED SYSTEM
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e selection of alternate routes;
e estimation of the number of buses needed;

e selection of the "best routes'; g
I . .
e preparation of bus schedules, bus tickets and
. . child pick-up rosters.
I1f school census files and transportation networkS do not
ist, they must first be manually compiled, then translated
Eﬁto machine-readable form.
The transportation network is compiled (by the Contractor) by
numbering each block face and-school on a map and then pre-
paring a computer file containing the bus stops, schools, possible
routes among contiguous bus stops and probable travel time
along these routes. - )

~

What Types of Routing and Scheduling Can the Fully Automated
Transportation Services Handle? Do, They Work in Parent
Choice Districts? \ g

All available services claim experience in a variety of
routing and scheduling. choices, including:

e
e single school routes;
e routes with transfers;

e multiple trips with single buses;

“e

e schedules serving schools with multiple
bell times; '

e routes originating at locatigns other than

schools.
[4

However, parent choice districts pose a unique problem: :
serving multiple schools on a single gys trip. Th¥s require-
‘ment arises because some buses may pa¥s one or more schools
“on. the way to their ultimate &€stinatipn. For efficiency,
the'se buses need to serve the schogls they pass 'if they have
the capacity. '
None of the available s®rvices has demonistrated experience
in providing full automated services for mulwi-school/single
trip routing.* This type of routing appears {fo be possible
by computer, but more probably it -would be aiﬁ¢mplished by a
— 4

.* Nor was any district found which had used a®computer algorithm
to solve the multi-school/single trip problem. .

25 372
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manual method (us{;g a shuttle pattern, possibly like that
shown in Figure II of Chapter T) as it was.in the Alum
Rock Voucher experiment.

This multj-school/single trip requirement makes the applica-
tion of fully-automated routing more difficult in. parent
choice~districts. In general, however, the number of children
in a parent choice district who do not attend neighborhood”
schools is small relative to the number of children who do
attend their neighbaorhood school. Thus, the decision to

use full automation should be based on the value of full
automation (over semi-automation) for routing the children
attending neighborhood schools. /

4

The routes manually designed to serve children who do not
attend their neighborhood schools caz be integrated with
computer-generated routes for the other children and fed irto
the uter. The~integration is accomplished by preparing

a f??gmgi\students, bus stops and schgﬁules in the same
format as‘the computer-generated file and then merging the

two files. The ‘computcr can then prepare comprehensive
routing and management information. Alternatively, sttdent
rcutings can be split into multiple segments, with the \

segments serving 4as input to the system.

Transportation managers who undertake a development like, .
that described above .should recognize that they are entering
uncharted territory and should, therefore, allocate extra
time and moncy to solve unanticipated problems.

’ " *
What Kinds of Reports are Provided to the District?

Each contracdtor offers a variety of reports at four levels:
district, school, school- bus route and pupil.

District Level Reports

Distriet level reports are designed to provide the transportatioun
manager with an overview of fleet utilization including:

e alphabetic lisings of®bus stops;"
y

® school census lists; <;

e alphabetized lists of children bused, including
bus stop, pick-up time, school and school ¥rogram;

e alphabetized lists of children walking to school,
including addresses and school programs,;

L

* Sample reports are found in thérAppendix. "However, the number
and format of system reports varies not only by contrac®or but
also by the level of effort desired by a district.

RIC o 2633




Pupil Reports .

e summaries of fleet utilization, including
miles traveled, time spewt, numbers of
children carried; .

e reports ‘evaluating alternative rouiing and
scheduling patterns. '

School Level Reports )«

These reports are deéigned folgive school adminiskrative
persennel an overview of transportation systems serving-
their school. These include: .y

H . ’

. o alphabetized lists of bus stops;

<
»

® narrative descriptions of bus routes, including
™~ bus stops, times- and pupil load at each stop;

s
e alphabetized lists of children bused, including.
bus stops and pick-up times; ,
- ® alphabetized iists of children walking to school.
< By - s
School Bus Reportsy v ‘

.

These reports are designed to give each bus driver compre-
hensive descriptions of each route. They include narrative
descriptions of routes specifying bus stop, driving time and
numbers and names of children to be picked up at each stop.

o

7 14
L]

These reports are designed to i1ntform parents and pupils of
the assigncd bus stops and pick-up times. Often, bus tickets
are prepared for each child. ‘

Additional Reports .
. ! » 7 ra

In"addition to standard narrative reports, Ecotrau and
Educational Coordinates provide computer plotted maps of

bus routes. . oo

What Benefits and Costs Have Been Experienced by Users of the
Service and in What Kinds of Districts has the Service Been
Implemented? :

This section lists the results of a sMrvey of users who worked
with each system during the past five years. The list of
districts surveyed were obtained from two sources: .

- g .

» .
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A3 ‘ . q
e e cach service was asked to provide the '
names and addresses of two or more .

clientsy and
\ 3 ’
/ e each cli®nt was asked to provide the -
names of other known system clients. ; )
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CHAPTER IV: CHOOSING THE BEST APPROACH FOR YOUR
- SCHOOL DISTRICT

: . A \ . .
Three basic decisions must be faced by a school district
- - evaluating alternatlves for transportation planning:

) The d1str1ct must decide whether a manual,
semi-automated or automated system 1s most
appropriate. R

e If automation is appropriate, the district
must decide whether to use district facilities
or to use an outside service. g

e If the disfrict chooses to use an outside

service, it must choose the best such service
for its needs.

This chapter presents rough guidelines for making each of

these decisions. The guidelines are based on a combination of
suggest1oqs from both school district personnel and spokesmen
for companies providing fully automated services. The guide-
lines ‘are presented - with the hope that they will be tested and~
improved upon through future experience so that later editions
of this handbook can be more precise.

Manual,wSemﬁ—AutomationL or Automation

The score card below will help determine what degree of
‘automation is appropriate for your school district.

. District Busing Scorecard

Manual vs. Automated °

1. Number of children to be bused:

- Sc 0 for 0 to 1000, 1 for 1001
o 3000, 2 for 3001 or above.

2. Number of pick-up points:

~ - Score 0 for v v 40, 1 for 41 to
R s 80, 2 for 81 or more.

. v )
3. Availability of updated schod?
census: :

Score 0 for none, | for available
but needing update, 2 for available,
ready to use.

) ' TOTAL
s A district with a tbtal of 0 to 3 dictates . i
dal a mannal system.
\\\j A district with a total score of 4 or more

should lead to an cvaluation of automation.

If a decision to automate is made, a second decision between
semi- and full-automation is required.

ERIC | 1
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~Semi-Automation vs. Automation,

Full automation costs (which include computerized route

generation costs) are higher than semi-automation costs .

because- of the tedious require ent of déveloping a computer-
ized file of all street >egments with distances and travel °
‘times. Therefore, full automation .should be attempted only
when large savings may be realized.

Full automation appears-to be most valuable in districts
where many routes -are Possible among the selected bus stops.
Thus, if there is a complicated grid of streets, automation
may provide significant savings. Full automation cannot

be expected to pProvide such savings in districts where most
stops are along a small number of main streets.

An aid to the detision would be to cal¢ulate the ratio of

the projected cost of the automated routing portion of the
service, including developing the network and operating

the automatic routing programs* (This includes the cost

of district personnel who support the project,), divided by
the total cost of pupil trapsportation. o

" Since savings in the range of five to 15 p;zkent have been *

S

realized by many districts that have used tomated systehs,

a ratio of .05 would mean that the cost of the servjce

would be returned in one year. A ratio of .10 would mean

the cost of the service would be returned in onc to two .
vears. Thus, the district policy on required pav-back,periods
may be used to make a decision on. semi- versus full-automapion.

Choosing Between Using District Computer Service or Purchéﬁing
Outside. Services for.a Semi-Automated System

The single most important factor in deciding whether to use
In-house or outside services for a semi-automated systém is
the existing resources &f the in-house facility,

A good semi-automated s,stem, as described in Chapter II,
requires: o L

BN

~ ® an accurate, computerized student census;

® accurate, computerized rosters of chitdren
to be bused;

\]

Val : N .

* If providers ot afitomated roluting services will not
provide Ssemi-automation, then the entire cost of their
fully-automated service should be used,in this formula.

. ‘ - 411
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e accurate, computerized locations of bus stops]

] a-coﬁpﬁtent, willing and hard working systems
analyst/programmer available for at least i
six weeks, or on-going support from a systems

, analyst throughout the year.*
It 1s the last clement, the systems analyst, that should
help decide the in- house versus outside services question.

If the systems analyst is available and will not be pulled

off the project, then an in-house development may be appro-

prigte. If not, then the%ﬁgvelopment should be contracted
outside. .

Choosing Between Using District Computer Se¢vice oOr Purch351ng
Outside Services for a Fully- Automated System

The in-house versus out51de decision 1in full automation 1s
more difficult than in semi automation. *

In general, outside services provide more comprehensive,
integrated services than can an in-house effort. This

is true -.because of the large amount of software development
that has - been performed by the outside firms for previous
contracts , - ‘ ~

Integratlon means building the routing programs and the other
programs that comprise the semi-automated system so that they
all use common files. This 1s difficult when a district pur-
chases or leases a routing program (like VSPX from IBM) and
tries to integrate 1t with the other programs.

Price competition in outside services for full aytomation is
keen, so ‘the district often pays only for the u?g of the
programs,and-not for their development. The use cost contains
only a prorated share of development costs. Thus, 1t 1s .
generally true that outside services are more cost effective/
than in-house services for full automation. -

Criteria for Selecting the "Best' Qutside Service
N\

Transportation managers may find that answers to the following
questions will be espec1allv effective in selecting a f1rm to \_
provide automated busing services:

N

* If the computerized census, rosters and locations of bus stops
are not available, they will have to be developed during the
routing process. Costs and benefits of such ‘files should be
included in an analysis of the feasipilitv of autnmated routing.

.

q;
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e How many districts has the proposed project
manager previously managed and what percentage
of his/her time is guaranteed to this project?
How much time will he/she spend at the site?

e What information must the district transportation
manager, provide? By when?

e What penalties will the company agree to for
lage delivery?

e What is they total cost for the first year?
For updates?

e What specific products are.included in that
price?

e Are examples of report formats available for
inspection?

e How many copies are provided and how much do
additional copies cost?

e How close and how available are the firm's
staff members for assistance in correcting
problems or in rerunning the program when
parents change their selection in an open
enrollment situation? )

e How much teghnical assistance is provided
to instruc€ district transportation staff in
the use of newy summary reports and route
informatiOn% ’

. . o
e Does the package include a system that can be
" uwpdated by the district staff?

Written answers to these questions should be asked of each .
firm proposing to offer services.

Neither cost nor excessive previous experience should outweigh
availability of staff and speed of updating in a parent choice
district. “Parents are apt to change their minds and their
flexibility must not be unduly constrained by the busing system.

When a firma is selected to provide the service, the district
can help guarantee success if it will invest & substantial
amount of both the transportation manager's and the super-
intendent's time in learging what the service will and will not
do. Only a working partnership between the district and the
outside firm can guarantee a successful contract.

3
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Estimating Savings

Both contractors and user districts surveyed estimated that
‘automgted routing systems reduce overall transportation costs .
by fige to 15 percent after the first year of automation.
However, generalized‘estimates of savings must be viewed with
caution because they reflgct a variety of levels of.contractor
effort in training of district personnel, building of input
data files and a variety of output form%ts. Reliabke system
costs and proposed savings for' an indivfdual district are best
determined by competitive bidding procedures which ask all
available firms to respond to the questions{listcd on page 3o0.

The unique nature ofﬂparent choice systems may inflate costs '
more than expected, ut the potential for savings may be greater
because the transportation network will undoubtedly ge more
complex.
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FIGURE L. G, §
< [

DATE 10725/ 14 COMPUTER BSSISTED BUS SCHFDULING
. S DALY FLEET SUMMARY STATISTICS REPORT
- . AGSTOWN HIGH SCHUCL (AM SCHEDULE)

T Rowte PUPIL START CND . ROUTE LIVE  AVG
1D .. __LOAD TiMis  TIres TIMES MILES SPD
__,_:ﬁ625 § L.8.20 B.40 20 4.C8 v 12.2

' o Ho26._ . [l . 8.17 . 638 21 3.70 10.6
. _ wo2t _ /. sa BRPIY’ 8. 38 1 2.48 13.5,
—_H028 60 8.21 8.40 19 10.11 32.0
._*___uoy( ... .58 . 8.25 8.40 15 2.25 ° " 09.0
__,__”ugzo a9 8.28 8.36 18 6.45 21.5
. hon 60 8.14 8.35 21 B.21  23.5
_j;f___HOJZ_ ... S8 _ . 8.23 TR 8.09 28.6
. MC33.. _ ... 55 . 7 8.14 8.35 21, 8.0l 1 22.9
jf“__“_~u03«,. . 5% 8.14 8.37 23 1.1 20.2
J& ___ HMO035._.. .51 o813 8.7 24 9.6l 24.0
—— _HC36 . . 40- 8.18 8.38 - 20 6.48 19,4
e .. HC3T 52 8.14 8.35 21 5.25 15.0
—__HO38 ' 48 8.31 B.40 © 09 2.76 18.4
2058 ... ) 722 238.42 .
' 38 RCUIES FOR THIS SCHCOL .
2058 PUPILS CARRIGE ]

. —T22_MINS.Ck UIVZ LOAD TIME
538,42 ILIVe LOAD MILES TRAVELLED
S5_PUPILS PER BUS (AVG)

———— e e e = — -

______ — - - | . . A-3

##0#‘####(&##########t####0##############t#########0#########t#ﬁﬁtt###########ﬂ

Q - ABS CUUCATIUNAL . CUURDINATES LF SUNNYVALE, CA AND PRINCETON, NJ C A Y

[:R\!:ao¢t¢o¢¢¢¢¢a¢¢¢¢¢«¢¢¢¢¢¢¢¢¢¢4¢¢tq¢¢a¢¢¢;f¢¢¢¢¢¢t¢¢#y¢v¢¢¢¢¢*¢¢¢¢4«¢¢¢¢¢#¢¢t#@3
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DUCA T] UNAE, COURDLINATES

(:F SUNNYVARE,

: FIGYREL.G. 1 . |
DATE . 104257 74 co'r-'pu.rék ASSLSTED BUS SCHEUULING © )
, ) "ALPHABFTIC STOP DESCRIPTION REPURT ]
’ CABSTUWY, U.S.A. | ;
___STGP - STOP ' ‘ \ TURH » PICKUP LOW  HIGH
. NUMBER  LESCRIPTICN . FIME  CUDE GRADG . GRADE
'-__—824;33“"5'&17&: ST AT CHERRY ST . 0z ) '
T 824502 MAIN ST AT KNOHLES ST « 02 | ., \
T 605003 MALN ST AT MAPLE LA - . 03¢ 02 :
T 884502 < QM_A.\I—N sr Al’ MEADOW AvE 02 09 12,
964501 MAIN ST AT STUMP, R') 015 02 N “
6‘5}501: WAL ST AT SYCAMORE LA . | J 06 08
NT605002  mAly ST AT o 02 ~
TTe05001 mATi ST R : o1 ., co’_ 00
S \ <
865009 MRIN ST AT 01 ~
33:5601—'_ MAIN ST AT . o1
'Tﬁét:goz_—”-“ﬁi'i\a'sr]r’ , o1
172008 " MARTIN MILL RD AT BUTTERNUT L 0o
7242002 MARTIN #ILL RD AT COUNTY LINE RD 04 6o 00 05
VT 1245C3  MARTIN MILL RD AT CREST DR ' / o0 . (;
-’_24‘6'50-1”“ MART LN, Vl..l.-L-_Rl) AT GLEN ECHO CR ' 0d 09 12
T 3azodl F«REHN MILL RD AT IEATHER LA N 00 o
TU345C2 T MARTIN MILL RD AT STRATHMANW ST 00
TT1245CE MARTIR MILL RO AT WiiinING WAY 00’ co 00
172009 MARTIN MILL RO AT ’ 00 9
TTT37R002  MURFON AVE AT GREGURY ST ! oo - .
378001  MUMFCRD AVE AT H4LLST2S DR 00 . +
432002 NAUBUC ST AT STREET w0 02 06 ~ o8
'_432‘001 NAUBUC ST AT © o1 00 05
7571008 ' NI'VARC DR AT |1Ik;'WUA WAY o0 00 o

HH

CAB ST
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~——. CRYSTAL SPRINGS ELEMENTARY L,T

1972-73 Bus Schedule

A. M. ROUTES

.

T-5 Starts 8:39 Grannis Rd after 35th Ave before Bothell
P Way. g
!
T-9 Starts 8:26 35th Pl after Jewell Rd to 35th Ave to §
180th St to Bothell Way before);}ﬁfh St SE.

T-12 Starts 8:26 31st Ave at/s 228th-St to S 220th St tfo
35th Ave to S 212th St to 45th Ave to S 228th St to 3lst Ave.

T-37 Sfarfs'%:26r 39th Ave after Maltby Rd before S 228th
'St deadhead to, 27th Ave (on S 228th St) to Bothell Way to

S 240th St deadhead to S 228th St at 2nd Ave to 3rd Ave to

S 227th St to 4th Ave to S 228th St to 9th Ave to S 223rd St.
T-47 Starts 8:16 Maltby Rd after Bothell Way to Jewell Rd
to 43rd Ave turn around to S 196th St to 5Ist Ave to 180th

St before 35th Ave. ' éi?

N ' Y
- T-62 Starts '8:17 S 212th St after Woodinville-Snohomish

Rd o Little Bear Creek Rd to turn around to S 212th St to
55th Ave to S 216th St to 57th Ave to S 218th St to 60th - N
Ave turn around back to S 212th St to Maltby Rd to 43rd Ave .
to S 200th St turn around to 43rd Ave to S 204th St to Maltby

Rd deadhead past Bothell Way to 208th St to 9th Ave before

] 2|4Th St. '

T-67 Graqes I-3 only Starts 8:20 At S.208th St on Filbert
Dr fo Duchess Rd to Winesap Rd to Filbert Rd before Filbert

Or. ( i
* T-67 Grades 4-6 only Starts 8:30 At S 208th St on Filbert
Dr to Duchess Rd to Winesap Rd to Filbert Rd before Filbert | Y

Dro/v, ,

> 1-68 Grades |-3 only. Starts 8:20 At 198th P! SE on 10th
Dr SE to GrimesMRd to Filbert Dr to Filbert Rd to S 208th

‘St to 9th Ave.

N

T-68 - Grades 4-6 only Starts 8:30 At 198th Pl SE on 10th
Dr SE tb Grimes Rd to Filbert Dr to Filbert Rd to S 208th
St to 9th Ave.

o

» . ‘
B BOEING COMPUTER SERVILCES 7
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TRIP 44 T-34 - oo )

START 7:30 . 3 MIN,
KENMORE JR. 5 " 7:33  7:50 17 MIN. '
: 21 MIM.
CANYDN DARK 5 83111 8: 25 14 MIN,
) ] _ 8 MIN. = i
SHELTOMN VIEW 1 8533 8:50 17 MIN.
_RETURN R:56 6 MIN,
. 86 MIN,
TRIP 52 T-47 :
START : 7:31 ‘ 8 MIN,
BOTHELL 14 7:36 8:05 26 MTN,
' 11 V1IN,
.CRYSTAL SPRINGS & 3:16 3:52 34 MIN,
RE TURN R:e7-) 7 MM, ,
| 86 MIN, o
TRIP 4 T-46
ST ART 7:16 9 MIN,
BOTHELL 3 7:25 23105 40 MIN,
6 MIN.
* WESTHILL 6 . 3:11 8:35 24 MIN,
RETURN ] R B:sl & MIN, ;
85 MIN.
TRIP 55+ T=-42 ‘ ,
START _ 7:16 6 MIN,.
BOTHELL 1 7:22 8:05 43 MIN,
) 1) MIN, L\
- WESTHILL 4 8:15 8:35 20 IIN,
RETURY , 3:4] 61y,
85 MIN.
TRIP 53 T-45 . -
START i 737 " 4 MIN,
LECTA 3 T7:41 g:1¢ 3R M,
. 7 MIN, : »
wWocoIn 3 8:26 R:55 29 M[H,
RETUSN 9:02 7 41N
4 85 MIN.

BOEING.COMPUTER SERVICES
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FIGURE 1.G. 4

-

DATE 10/25/14  CUMPUTER ASSISTCD BUS SCHEDULING
| SCHOUL BUS ROUTE DESCRUPTICN
’ " CABSTDWN BELENMENTARY
" ROUTE 1D = £OL0 . | | Y
SToP _sToP ' | CALL  PUPIL  10UTE
—. NUMEER  "DESCRIPTION , Timc LOACS MILES
__ 824503  PAIN ST AT CHERRY ST - 8.20 3 0.00
—.824502  MAIN ST AT KNOWLES ST ' 8.23 T 0.74
_B84502  MAIN ST AT MEADOW AVE 8.24 10 0.90
890099 . SHELVMIRE SCHOOL . B.26 24 1.37 )
_1264503  MARTIN MILL %D AT CREST DR . , 8.30 "6 © 1.80
- 138001  CREST DR AT TuLlP ST 8.32 3 2.25 °
— 142501  CREST DR AT STREET RD . " 8.35 8 . 3.18
o _l. -DESTINATION - CABSTOWN ELEM B.40 PN 5.5
TOTAL PUPILS CARRIED - 61 .,
. TOTAL LIVe MILES - 05.93 !
TCTAL RCUTT TINE - 20 YINS : . _ #
. _AVERAGE VEHICLE SPEED - 1646 MPH
JUIVING CIRECTIONS -

STOP AT MAIN ST AT CHERRY ST , . . *
—-PRCCEED VvIA MAIN ST 4
STUP AT MAIN ST AT KNUWLFS ST
——. _PRUCESD vIA MAIYN ST ,
STOP AT #AIN ST AT MEADOW AVE
__ _PRUCEED VIA MAIN ST :
STCP AT SHLLMIRE SCHOCL
e—— - PRCCEED VIA MAIN ST
JTURS LEFT AT MARTIN MILL RD
——...PRCCEEL VIA MARTIN MILL R0
_ STOP AT MARTIN NMILL RU AT CREST DR
o= TURN RIGHT AT CREST DR
PROCEED VIA CRCST v
——. STUP A) CUEST DR AT TULIP ST .
PROCEEL VIA CREST PR . ~
., STUP AT CRCST UR AT ST2EET AL
o TURN RUIGHT ™ STRELET RD
- PRUCEED VIEA-STRIFT
STOP AT CARSTOWN ELFM
C e v,.
tt#out#uuuu'qoauouuuou#uuu(ytaou#uuuu#utmtttvéuouuvuuctucouc&tutt#u#tuuu#uu#o#ctu

2 ABS EBUCATILNAL CCOKDINATLS UF SUNNYVALE, CA AND PRINCETOUN, nNJ C ABS
aaAﬁﬂan¢oO¢occ ¢¢¢¢a¢°a¢a#aaaatcua¢¢°a¢ata¢¢o¢ca#ao#t°¢¢a#ttoattacataut#ouotaaga

]:R\ﬁj . _ A-15 66 ,
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FIGURE I.G., 6

N »
ROUTE COORDINATION REPORTY

CABSTOWNY U.S.A.

DATE 10/25/74
) HUS NUMBCR - 268
sTOP  STULP .
ZNUMBER DESCRIPTION
N
_ROUTE ID.- HOO1
—30065C CANYGN RO AT SANDERS DR N

30064606

100034
100033
100C32
...100031
100030
. 100011
100045
. -.looo07?
100044

cepm -

CORLISS DR

AT

DE'STINATION < CABSTOWN SHS

ROUTE 1D - JOOS

ORCARD RD
CReAarD RD
ORCART RO
ULCAKD R
ORCARD RD

UAXWLUD RD |

TARAN RD AT
TARA (D AT
TARA FD AT

DESTINATIC

"ROUTE 1D - E0O0S

AT GREAT VALLEY-CIR
AT VALLEY 9y

AT BRUCKSIDE ST

AT

AT QAKWGOD DR

AT Taka R0
SOUTHSWCOD DR
DAV:IS DR

TARASROCK DR

N - CARSTUMN JHS
’ ;

210049 RbCCK AEVE AT ZANDER CR
_._21005C RHEEM BLYD AT LIND CT
210047 RHEUM BLVD AT HALL DR
__.21C048 RHEcl BLVC AT MCRAGA ST
210036 GLCGRIcTTA ST AT MEADOWVILW ST
_...21C037 GLURIETTA ST AT HCLLY RD
210061 GLLRIFI1A ST AT FLESTONS Ci
.21C062 (*0NALD ST AT COVER CT
210084 DOVALD ST AT HALL DR
- -210063 HALL ['R AT MURAGE waY
————— DESTINATION - CABSTOWN ELEM §
_TGTAL PUPILS CARRIZD = 170
TGTAL LIve LNOAD MILES =~ l6.65
_TOTAL CEADHEAR MILIS =  9.49
TOTAL LIVE LOAD TIME = . 74 MINS —
_ TOTAL VEHICLE TRAV-L TI¥ME = 105 MINS

P I I I T R R TR R R

LUULAflUdAf COORDIYNATES (F SUNNYVALGZ,
AN R G ORI NB AN RO BB AR ARG ORISR NN BAANI BN BRI RUETREALBAEBLEIUNS

A-16

C A8

E

r

Fulr

IToxt Provided by ERI

RIC

-

A.M.

7.38

7.39

- T.43

7.46
7.417
7.51
7.56
7.57
8.00

8.04

8.10

> 8.14 -

.10

Bal9 '

8.24
8.25
8.36
-8.39
8.41
8.42

r~4

) (

CCMPUTER ASSISTED BUS SCHEDULING

SCHENULE

PUPIL ROUTEC

LUACS

46
18

64

03
07
8.
VL
0%
o1l
01
ol
24

P

05
Oa
04
10
06
J4
02
11
05
01

92

-

CA ANDY PRINCETLIN,

MILES

0.Go
0.12
0095
1.6[
1.77
2.63
3.92
4.08
4,24

5.11

1 0.60
1.23
1.64
1.87
2.7
2.79
5.16
5.31
5.46
5.61

B

HNJ

&

VEHICLE
MILES

02.81
04.43

17.10
18.33
18.74
18.917
19.21
19.69
2226
22.41
22.56
22.71

" 24,39

C A eSS
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FIGURE I.G. 7 o .

3 ~
OATE 10/25/74  COMPUTER ASSISTED BUS SCHEOULING
REPORT OF STBUéNT CENSUS BY HUS ROUT:
.  CABSTOWN EL=MENTARY .
20UTE 10 - JOIS ; ' .
Tsroe T call’ ‘stop STUDENT STUUENT
NUMBFY ~ TIME  DESCRIPTION  NAME : AOCRESS

104001 8.21  TODE HOUSE RNTAT FITCH pL
* -

e B wiLLlam v . 12 + L
) . o v LAwlENCF H 175 IOUSE <D

e . . H v THCY¥AS R~ 20 F L
‘ J JLCELYN 133 Ho]VRY Yy
s ' " v EDGAR R 120 I0USE KD
w 59 ALICL M - 157 1CUSF RO

106001 B8.24 TOLL HCUSE RD AT WESTER: wAY

’ A CHARLOTTE € 284 10YSE 1D
. ) ¥, RalLPie N 325 1QusSE »vh
L) b + CANIEL R 2403 + AN WAY
. F- 04y ARTHUR C 370 , 1Cusz ®D
- M Sy CANGICE b . 2430 . TR WAY
. . v SNy Janlcr F 2515 E4AN WAY
. " SKI, WALTER C 433 " puUSE RD
112C01 8.2d. WESTERN WAY AT HUPWCOD ST .
t s CHARLES W 801 JU ST
_ ( T, CHARLES H 2730 C1 way
C DAN A 807 o0 ST
- ( JAMES M 24 onosT
£ Sk1y MARY JATlS g4 Lo ST
e { s JOoRLLEN 2800 AN WAY
i ] FL(ZA% TH A PAETH RN wAY
o o . Ky STrPhtN F 70 Co ST
3 2y JULIA S 2841 ERN WAY
f v REGINA T HH2 0D ST

. __120001 _ 8.30  WESTERN WAY AT CCUPER SI

¢ t a,

— L A y BLVLRLY R~ 301) ERN WAYu
- o) Oy MOWNIKA ¢ 308. FAN WAY?
i L . "M CkARA K o110 ER ST
C f . K By LUNDRE S J10r FRN WAY
R \\\ | M JCHu F 115 ER ST
, y U Iy JUSEPH U 311 FRy WAY
, S s brRTRAM L 314, ERV WAY
T

ROILRT 6 | 3l16: AN WAY

TOTAL PLPILS CARRIZD = 31

TUTAL TRAVeL TIME = 15 MINS
2euUbEaddGhs t#?####¢¢¢¢#¢¢¢¢#########1&#6#####4#0##&####i}?v###‘#&t#ﬁ#u####yﬂ##
AB S CLULCATIUNAL CLORDINATLS CF SUNRYVALE, CA AnD RINCETON, NJ C A B

CREGOEUI RO E RO LGRS AR L AL AP NS LR QAN B R EYGICLALE R AL VRN SR CORACQASARKLEAGSC ORGSO Gl

"ERIC | | AT )

B A i Tox: Provided by ERIC
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> .




\ 622 Y101 700H3S 3
2L ts ) V104 Nri
. 0511 | CONINNON) ANYLINIW3TI LSHNHAYO
1s  so01s (ON3 HLYON = ATINO STHI9) 3719812 NOSY3443L 3 ¥O NOLINIHSVM
gs?t £9° i . viol NNY .
024 . : . ~ CONINYOW) AMVINIW3I3 LSHNHNYO
) 6519 < . . - 3AY HLZT 3-0A18 4709
A TTL BN . : ~(13 -a¥vog 31440HS) ¥Hvd 810 3 AV HL9)
. €3 S5t9 o . ) "3AV H102 3 QA8 AVH
21 - nsig g - S ©° 3AV Q¥£2 3 OA1S AvE
11 0%%9 . o ) TI3MXVA 3 80 HOEHVH
L om“om\\\\, , , - . AV HLLZ2 3 OAE AVH
9g 19 . Ivi0l NNy (
, 0r13L . R . (ONINYOW) AYVINIW3T3 LSUNHAVQ
2 TisL . T : - : © ° 3AV Him 3 T LS IST
L 01'sL , - 3AV ONZ 3 0AT9 347N9
12 60:L S . 3AY WNYD S 3 QAR 47N9
4, 02 96:L° . . . 3AY HlB 3 QA8 47n9
19 hosL - - v : dAg 3NId AvE 3 3AY HL2}
s ns A . © " viol Nn¥ _
). . o0atL. PR (ONINMOW) AVIN3NITI LSHNHAYO
MS . TTIL e - CATNO '$A08) 3Av WINEY 40 s ONVISI LST 3 ¥O NOLONIHSVH

at. uhaox Te1N3anLS

- ° .

.

IWIL - d01s
(ININYOW) A¥VINIW3TZ LSHNHYVG
J00HIS A8 SNNy ghg T00KHIS - 2L AON 0f 31va NNY

SdDIA¥IS d3LdNOJ DONId0d

IC

Aruitoxt provided by Eic:

E\.




NIW 1€ SHNOM ? 3IWIL viOL -o- : .

*  837IW 0°L2 IINVLISIO = ANVWWNS 31N0OY — . .
19 - ozig  Lv : WHIIH ¥OINNL ONYVIHIIH=NIQINNG
91 2tie  1v ) 40 SIAVG 3 N7 v3I¥30384 )
€1 01ig LV GNVIH9IH 3 H3IHJOLSINHMD NVS
1 6038 LV 4@ VNNV VINVS 3 ¥0QVATIVS N¥S
a Lo:g  Lv - : 3500 NVS 3 3AV WN3QVSVd s
g 90:8 . L1V . VISIA WNN3Y 3 3AV YN3QVSVd :
L ) S0:8 lv . - 61 Lv 3 3AV VN3QVSVd
52 053, LV S ABYIN3IWIT3 3SOL NYS, ,
. st gL lv : CAINO ST¥I9) GOOMNIIE9 3 L13xD38 2.
g 9L LV TIVHS VA 3 ¥U ¥O0HYVH =L
N , - ~ =
L1 ‘023L LV . . ‘ H9IH ¥OIN3S NIG3NNQ
8 : 903L  Lv - . / S . 3AV W13 3 N IS Hlnm
€ S03L LV . W33 SIH9I3H NY0INIT
L2 20:L  Lv ) T . 30v7d HLTT % LS HLL
2 003L Ly . , 3AV HL6 % 1S HIL °
- SIN3ANLS INTL e \ duls . .
w . . < A ONNOdW0I HIIM ¥OINNC NIG3NNG WO¥d Bhi9 LV 3AV3I]
. 7 - s ¢ . -
| . , . : ; PNy
. . . 06~ 3Alnoy
2L AON 0F 13lva’ :
|  $3D1AYIS YILNdWOD IN130d ’
: | , é - O
WS o=

Aruitoxt provided by Eic:

w
E




P
¥ v t 7
;.i
! } 4
. -
~ ‘ ' . ) (‘
PUPIL LEVEL REPORTS \
/
f
/
\
S
]




oo : d01S QGNV 31N0Y¥ SN ONIMOHS -
SINIANLS 40 ONILSIT TWITLIEAVHTY

-

4

w 2e 8

ol oL 08 | Js80¢ N QYvHIL N 8 Sl
| -02 L 02 by 2 '8 _ J580¢ TN . N 6 9
| 02 9 €L. 29 08 8 i A0Qy89 29662 3 I 1y b b
02 g 08 v € '8 _ 680 - 3 NI o 6 €2
e Ll 00 p2 €S '8 NN ! ay )09£2 a 113SSnY A Iy Ly £€
0¢ S €L 89 8t _ MO10H 51 : 0r Adwl 1 £ 0
le | €L 89 18 72 | 0710H 51 ¥ XYY Iy £ o¢
0g b €l 89 18t 2. _ 7704 951 M1 Iy £ 0¢
1€ 2 00 vz 2zt 8 ] _ aNv1000M 66282 7 YN193Y b £ be.
ol (L o0 66 L6l 8 al\ [ N 06g2¢ a Sv19nod o £l vl o
e 2 19 62 06 8 _ NOLY £2t¢ . vV L3 Y ol e ~
02 ‘9 19 62 1% W _ NOLY FAXS 3 3R 1y 6 6
%4 8 19 62 06: 8 _ NOLY £2€€ W arn I 6 13
ol 6 00 99 Lyt 6 _ ayy L182 ¥ V13K 1y L, 8
ol 6 00 6 02 '8 It | FEENBR S99 . W NN3T9 . ! vl Sl
02 L 00 v6 Ce 8 I | PEENNR 92 S sy19nod | d 2t Sh =~
.ol oL €9 € 9 v~ - . TN 0562 3 317 Y 8 L L
. 0l tt 68¢ 12 N 516 ¢ AGNY Y 5 U
e L 00 € 19 8 3IN30 0£60€ J VINID Y 2 82
ol oL 00 69 0S¢ 2 1 08162 7 VIJ1d) Y b v
og s 05 v2 08t 12 . 7" 08162 I | 9 9¢
_ 02 ¢ 00 §9 08¢ 72 7 08162 M-399C ¥ 6 0
: e € ooL 5 1% 8 R JIN3C 0£60€ N3113 HLI8VZI Y 2 82
QIgNILLY  ¥9 INoiid INOHd IWvNANS , guNN  GWNN
J00HIS -sng IWOH NYIQHYn9 $SIYaaY 13ILS JWYN LN3ANLS d0ls 1Y
viva SNSN3ID LN3anLS
12141S10 100HIS 3INVHO o
"ONI *NVY 1003 : o X @mm
i

E




MOMNOVNONOWMAQON™MOOOW < DO —

SN MY MY S ST K R LU IS MO N e AN e e -

L e

3NOHd -

'sng

-

f

W W

4
A1

w

MMM NN OTNN O T e OO

P e e e

|
o 9} |
17: I
H . |
¢ ? i
H {
H . i
3 ( i
N ]
3 . 1
3 39@ 1
3 1
3 1
3 1
7 -1
Y A1
3 1
3 9 |
3 b
) .
3 A
3 b |
3NOHd IWYNYNS
IWOH .. NVIQ¥vNn9
¥ 30VY9 |
ONI “NVYLODHE
a

- . 40lS ONY 3Lnoy Snd
ONINOHS JAYYO ONY T00HIS Ad

(39NYYYY SASNID TYI1LIAYHATY

.

.

13007 282 1 v A 2l S€
" HLNOW 82 0 N3Hd3) A 51 s2 -
LNnOWy 962 - guve ¢ o £l 4
= ¥id LS NLT W L 9 -
INNOWY | 9€EE A21¥30: W L1 L2
ONYI000M HY £ee AV ERRE W 8l Ve
NOSY 0o RETE W ) o€
UNdSH i 13VHI) W L 92
NOLY 3 2€ Y I10I3H W "ol ve
QuyH] 1§ v VST’ L € €2
STTIH 9NI° S€ AN 1 02 62
37va: 62 VHLYYW 38C i 6 Lg
AV L2 3 M3HL 1 ¥l 8
3 Lt NOTYY L L\ o€
AYYd N L€ © 7 NVWY3H L 12 €€
LNNO: 882 ¢ b A 9 Le
A¥Y¥38Y3; NHOC 4 7 L 92
IV 8.2 d 14390 A oL 82
aNY pe 4 131INvC Az | €€
L 11E INILSTYH | L ve
1STUN 2 0 A¥093YS A sl 9¢ .
R E ple NNAT 143X | 91 ., -2
. Ywa ¥82 0 Iy b ol L€
© aunN BWNN
-sshuooy 133uLs IWYN LN3ONLS: doLs . "Ly
0€ 3000 T00HIS ] N .
¥1vQ SNSN3ID LN3aNLS .
1I1¥1SI0 100HIS IINVAO0 _ , |

-

¢

A-21

Aruitoxt provided by Eic:

- E $

\,




' 1]}
oL
ot

’ ot
oL
Jl
oL
oL

- ol
ot
ot
i}
ot
ot
ot
ot
ot
-0l
ot
ot
ot
0t
oL
ot

B ol

g3an3iLLy
TOOHIS

49

~ O<TOWVWWO O

NPV WOO

~

OMOwMmMmMMmMM

N W M N U

“wJ

[RVEVUIRRVEFQVIL Y B~ JEVERVE R VTS N

INOHd

¢

*sng

.

[@ Ve Ne)l OO NTLTLT MM NNNPNMNNO ST OO

[FUN VI SVRVERIU NIV NS VR VRNV URVVRSV RV e AL I o o A

W N

INONd

IWOH

]

N

Ao

2}

AL
AL
AL

IWVIANS
NYIQYVYI

— A d s A d . G S e mam —— . —— T ——

—

v(
!

e aym vy . - -

|
{
|
|
1
|
|

——

|
vt
auvt
QYVHIY
INYNC
YIHl
YINi
aNy”
any”
oY
aNv”
anNv”
any”
apv”

\

i

#

0S¢
5182
0882
0882
0482
10582
1S£82
5182
15182
15082
82€ >~
8¢
2e
SYE.
ove
TYE
2¥€
2vE
ove
ove
ovE
LbE
LbE
SpE
voe

SS3YAAY 13I|IS

v1iva SNSNIJ 1N3aNLS

1J1¥1SI@ T00HIS 3INWHO .

4

dulS Ad Udolvady JLHd
NIAID ¥ NO Q3DTAY3S SINIANLS
404 YLYQ Snen3) 40 ONILSIT

3 v1314av9 <
¥ 13439(

Y 1401

$ SINN3O

Y A3/
NNV3ENY

9 143904 !
HNATY -

0 108D

H 3A3LS

14Q)
T

W Y3

3 NI

q 13VHIIK

T AY¥YL Y

- YNI¥OY

. W ¥

L ANOHJ

W Y13

W 130

3 INNVZNS Al
¥-NITHLYA Al
113

1 V1l

YOO ZOOLEOX U LD AT |-OOONO

< JWYN 1N3ANLS

(=]
—

~

NNV ON VOOV

/

—e— N NN N NN

<

anny
d01S

gWnN
gL

e

A-22

O

IC

Aruitoxt provided by Eic:

E




TO THE PARENTS OF = .

HUDSON, QHIQ

TO THE PARENTS

HUDSONy OHIO

TO THE PARENTS

PARTICIA L
~, HUDSONy OHIO
M

TO6 THE PARENTS OF =

OAVIO*g_
HUDSONs OHIO
__hLJﬂE::-:DﬂﬁﬁvJ’
RARRIUT ;= & SEDUL DU —»Aw

70 THE PARENTL OF -

HUDSON, 0HIO

TS Hrma AT I SAAX STV SYVEINSLO WANA: | VNI RS - NOR -

;a_ud;\;
TO THE PARENTS OF =

C—— w— -

STUDENT., DIANE M
1 SCHOOL e+ « s+ HUDSON HIGH SCHOOL

{ STOP LOCATIONsao
L CRN 5 MAIN & NANTUCKET

TIME... 7:220 ROUTE..b 360 BUS..O 20
| STUDENT. BECKY J
] SCHOOL ¢ ¢ « e HUDSON HIGH SCHOOL

ﬁ STOP LOCATIONe«.
{ CRN STONE & HALE

u TIME..O 7“0' ROUTE... “90 BUS... 8

(| STUDENT ., PARTICIA L
( SCHOOL ¢ ¢ « s HUDSON HIGH SCHOOL

STOP LOCATION... 4
215 S MAIN

TIMEeeo 7123 ROUTE .o 50s BUS..s 21

iﬁ;iﬁ:::t:;:;_:zr- y P A PR S B 1 L N e
STUDENT ., DAVID B : }
SCHOOL....HUOSON HIGH SCHOOL

oS g Sy

|1 STOP LOCATION...
| 669 BARLOW RO

TIME.Q. 7308' ROUTEioo 36' BUS..O 20

STUDENT e . ' PAUL F
SCHOOL ¢ e s ¢« HUDSON HIGH SCHoOL?

.1 STOP LOCATIONsso
it 8021 VALLEY VIEW

4 TIME..O 7:08' ROUTE... “00 BUS.oO 19

!(sruoENT..__._ MARK R
g SCHOOLO...HUOSON HIGH SCHOOL

STOP LOCATIONa.s
| 640 STREETSBORO

TIME... 7‘16' ROUTE... 350 BUS... N

¥

ECOTRAN, INC.




FIGURE I[.G, 8

‘
CATE 10725/ 14 COMPUTER ASSISIED BUS SCHEDULING
TEPORT OF STUDFNT CCNSUS BY SCHOUL

CABQTUWN HIGH SCHOUL

Io STUDENT STUDENT SFX Y& S§S CIST DIST Bvus

_NUMBER, NAME ACDRESS GO CD H-SC h=TP NUMR
004829 T EUWARD U 140 G WAY Mo Te 02.4 C.>3 180
004830 T WiLL IAN C 140 NG WAY M To 02.4 0.53 180

004831 f ELEANOR A "rag LU RL APT Al02 FYX76- 02.5 0.00 G8O
004832 T JAMES M MIAL AL RC APT A140 M6 02.% 0.0Q 080

004833 T WUBe T D ;MEAU‘ ' LD RU APT 3201 M 76  02.5 0.00 080
004834 T LAURA N ME AD LD RD gpr D360 FooT6 02.5 C.00 080

004835 T vy ROBFRT R MEAD Lu D APT FOB3 Mo 76 02.5 0.00 080
004836 T MOLLIE H 4HA <D Fo76 02.5 0.80 006

004837 T Iy LARBARA M 7375 . EASUN ST i F 76  02.2 0.23 0Cé
J00483§ T CAVID H Hel S 1C avre .M 76 Ci.1 0.19 019
004839 T ., CHERYI ¥ 48 0 R Foo16 03.4 0.28 049
_00484C T . LYNE H 7569 - VIEw TERR 76 05.6 0.55 201
~

004841 T , ALA K 1157 F1C AVE P76 046 0,21 0719

. \

[ 004842 T y RICHARD G la ¢ OR M 76 q;.z 0.12 049
004843 T U, STEPHEN J 964 - 1C AVe ' M To 03.4 O.1H 07
004844 T y GAY T 3628 (v PL Fo76 C6.8 0.43 035
004845 1 L NOREAN R 4992 Y oeL M 76 05.7 0.31 03»
004846 U oy DURAA J 235 MIP LINE RD FooT6 08.1 0.00 151
004847 U HERDERT L 100¢ [T PL Mo 76 09.4 0.18 151
004848 U 0Qh, JACOB C  181C TON ST~ Mgy 6 C2.0 0.31 108
004849 u. CLARA K 2041 RGRIIN.ST f 76 07.3 0.2% 06%
004850 U , HAROLD O 432, AGREEN ST B M 75 04.3 0.66 024
004851 U KENNETH H ce [ MooT6 05.4 0.41 024
004852 V 7 Aol . 75; o1 : F 76 0.7 G781 027

*‘#*?##9####4¢#¢#0##‘(iﬂﬁtz#####&#&*ﬁ##tt‘####*&"#@########ﬁ*##;##ﬁ#*t#¢¢¢¢‘¢$f£¢*¢¥4’

C ADB S FOLCATIONAL CLORRTNATLS LE SUNNYVALE, CA ANL PRINCETCN, NJ C A ¢ S
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FIGURE I[.G. 9

: DATF 10/2%/14 COMPUTFR ASSISTED bUS SCHCDULING
 REPORT NE WALKING STUDENTS BY SCHCUL
C.‘;BS_YUN'J HIGH «SCHOOL ,
1D STUBEYT STUDENT - , CIY S SCH SS Y& DISTH
MBER NAME . ACDRESS ' CUD X CUD CD GR  H=-SC
025111 Ki " NOAMAN A 4 IES AVL Oub M 041 TS5 l.4l
025112 Ki " AVID A 34 wDEM LA ' 086 M 041 | 75 0.13
025113 ki JOOLF W 20 TH AVE On6 F 041 75 0.48
025114 Ki RUATRT L 11 IRODR 086 M 041, 15 1.31
. 025115 ILLIAM O 46 N RD ’ 086 MK041 75  0.90
* 025116 K- NWA B 12. \TE ST 086 F 041- 75 O0.61
025117 L. CNy . INGA K 22 LA 086 F 041 75 0.71
025118 L HALOLD ¢ 13 IS CK ST 086 M 041 75  0.20
025119 L 1CLET 27! ITONSHIRE ST 066 F 041 75 0.23
025120 L ARK W 27 ITGY ST 086 ¥ 041 75 1.01
Fo25121 L , RENNFE B 10c "SHIRE DR 0B6 F 041 75 0.48
025122 L Y, HFLENE ¥ 31 IMAN AVE ' 086 § 041 75 0.17
T 025123 L THERF SA V a8 scr ‘ 086 L 041 15 0.76
T _ 025124 L EalS 8 B1¢ IKLIN ST 086 M 041 75 0.51
;mpésxzﬁ L iy LOIS A 11¢ \TE ST 086 F D4l 75 0.73
_ 025126 L ' , GERALL C 170 LCH AVE 086 M 041 75 0.22
__025127 L RUGER D 10 ITT ST \ 086 M 041 75 0.41
__025128 L , NCVA T 57 NTON ST 086 F 041 75 1.18
025129 L ORE, SHARON M 2 5TGr DR - 086 F 041 75 1.21
025130 L IN, WALTER C 28 aNT ST 086 M 041 75 0.78
(

025131 L ARTHUR J 98 TSHIRZ DR 086 M 041 _ 75 0.42
. 025132 L SANORA T - 10 Akt DR 086 F 041 75 0.5l
025133 L AUL W . 11 ITWDEN LA : 086 M 041 75 0.77
025134 1 Ty bAYAN G 20 4£S C1 | » NB6 M 04L 75 0.98

LA AR R R R R A R R R S s Y R Y R R R R s R T
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FIGURE I[.G. 10

DATE 10/25/ 14, COMPUTER ASSISTEL BUS SCHEDULING y ,
SCHNOUL BUS INFCRMATIUN PASS
CABSTOWN, U.S.A.

"TU THE PARENTS (IF ASSIGNeD SCHOUL - CABSTOWN SR HIGH

THUMAS © , ’ BUS: STOP - GUATHILL RD AT CAS=Y CIR
L R BUS ARRIVAL TIME - 7.49 :

CABSTCWN, 1) 02540 8US NUMBER - 104

t####ﬁ##ﬁ####ﬁa#ﬁ#t####t*ﬂ#‘##t#####M####0#####*###########*#0##*###############

CADS FLUCATICNAL CCURNIMATES CF SUNNYVALE, CA ANC PRINCETUN, NJ C A ¥ S
#t#tttt:ttcttttttca¢¢¢a¢¢¢¢¢¢¢¢¢¢¢¢¢¢t:ctta&tat:ttvctt«ctct#tzttgt:*taccttctva#u

] - -
‘ , IS

CDRTE “10/25/74 COMPUTER ASSISTED BOS SCHEDUL ING

SCHOUL BUS [NFORMATINN PASS

CABSTORWN, U.S.A.

"TO' THE PARENTS OF ASSTGNED scwough— CABSTUWY SR HIGH
ANNETTE R _ ‘ " BUS STCP - PATION CR AT FeATHER LA
220 f ~e e . BUS ARRIVAL TIMF - 7.46

_CABSTOWN, NJ 08540 . BUS NUMBEKR - 030 : _ .

-
.

_#?###########Q#####::#########&t##(‘tttt#####}t#&#####t;#############0#####0'#t¢####¢(f

CasBs FOucATIN AL COORDIMATES WF SUNHYVALED, CA aND PRAINCTTON, NJ C Ay
AR L R R R P e P TS T P RS PR R TR TR

— - P
’ \ - ' .
. ‘ o .
OATE 10/25/74 - COMPUTER ASSISTEC HUS SCHEDULING .
T SCHOOL HUS TNFCRMATION PASS
o CABSTOWN, U.S.A.
TO THE PARENTS 0F ASSIGNED SCHOUL - CABSTOWN SR FIGH
_LEONARD X BUS STOP - NEwW ST AT FARBER RD
ORI BUS ARRIVAL TINE - 7.4l
CABSTAWN, 1 Gub540 . BUS NUMBER - 064

[T R R EE SRR R R R Y R R R R L RN Y R E LR TR R R LR R

cCABS FUUCATICNAL CCCRNDINATES GF SUNYYVALE, CA ANC PRINCETUN, NJ CAMB
LR R R R e TR T R TR LR L R L L

-
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