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As per the terms of Contract Mo. DOT-UT-868, Part I, Section 2 hetween
the City of Chicago and ‘the Urban Mass Transportation Adm1n1strat1on, De-
partment of Transportat1on, we are submitting the final report of Project

No. I1-06-0023 “Development of a Plan for the Demonstration of a Transit

Security System in the Chicago Region",

I.  BACKGROUND

On May 24, 1972, the City of Chicago applied to the Urban Mass
Transportation Administration, United States Department of Transpar-
tation, for a demonstration grant to finance a plan for the demon-
stration of a transit security program in the Chiéago area. Upon the
development of such a plan (termed Phase I), it was envisioned that
an application would be submitted to the Urban Mass Transportation
Administration for a second demonstration (termed Phase II) to fund

the security program developed in Phase I.

The general objective of the two-part program was to demonstrate
and test the effectiveness of the use of crime-prevention devices in

the effort to promote public transportation as a des1red, appreciated,

feas1b1e and viable mode of transportat1on A significant aspect of

this program is one of changing of attitudes. The patron's percep-

tion of safety is a dynamic influence on if an individual will ride

mass transit as well as when and where he will ride. Therefore, a

specific goal of this program is to demonstrate how to make a person

feel safe as well as to provide a mechanism that will increase his

actual security.

. ; )

The initial parameters for the project were developed .
through meetings with representatives of the Urban Mass Transporta-
tion Administration,.representatives of national associations, and renre-
sentatives of Chicago agencies working in the fields of public trans-
portation and law enforcement. These agencies included:

American Transit Association (ATA)

Chicago Area Transportation Study (CATS)
Chicago-Cook County Criminal Justice Commission
Chicago Transit Authority (CTA)

Department of Police (Chicago)

Department of Public Works (Ckicago)

Department of Transportation (I11inois)
I111inois Law Enforcement Commission (ILEC)
Institute for Rapid Transit (IRT)

' Law Enforcement Assistance Administration (LEAA)

The initial work program developed from these efforts included

six major tasks. A brief sketch of each is given below,

Task I. Selectionh of Project(s) for a Transit Security
System to be Demonstrated in Phase II. This task in-
cluded analysis of the existing crime.conditions, in-
vest1gau1on of the existing security network on the CTA,
and review of potential alternative security systems.
From this data a project(s) was to be selected for
demonstration in Phase II.

Task II. Selection of.a Location. This task consisted
of examining all locations, cateqorizing them as to
structure, lighting, incidence of crime, and then select-
ing that location(s) which appeared to be the most appro-
priate in terms of the study's objectives.

Task I1I. Design Facility. Task III'was to accomplish
the technical design for the facility(ies) or project(s)




selected. An examination was to be made of the—1o
technological feasibility, installation capability,
and operational potentialities of the project. A
detailed engineering design of the facility was to

be the final product of this task.

Task IV. Design of Educational Program. The objec-
tive of this task was to design an educational/
marketing program based on a study of citizens'
attitudes concerning perception of crime. The task
was based on the proposition that perception of
crime may be exaggerated far beyond the actual in-
cidence of crime, and therefore, deterrence of

crime may not necessarily aid in improving the
viability of the transit operation.

Task V. Design Model for Evaluation of Implemented
Demonstration. The objective of this task was to
establish a methodology to test the impact of the
installation of the selected security facility in
Phase II. The testing was to include the demon-
strated facility's effect on actual crime, on per-
ceived crime, and on daily ridership.

Task VI. Implementation and Operating Plan for
Phase 11 Demonstraiion. This task consisted oF
developing time schedules and cost breakdowns for
the Phzse II demonstration, and of determining
operational responsibilities and manpower require-
ments. Finalization of Tasks I-V was to be accom-
Plished and a Final Report produced.

To accomplish each of these tasks, the City of Chicago was to
hire an outside consultant to engage in the primary research tasks.

The study was to span a period of four months.

On August 14, 1972, the City of Chicago's application for a
Transit Security Study was approved by the Urban Mass Transportation

Administration; the contract was finalized on November 8, 1972.

Before further progress could be made on the project, representa-
tives of UMTA requested several changes in the work design that had

been submitted by the City of Chicago. The suggestions were largely

of an organizational nature though the section concernijng the techni-
cal engineering of the proposed facility was totally dropped at UMTA's
request. The rationale for the latter change was that the engineering
would best fit in the initial stages of Phase II and that detailed
design was a cost not essential tolthé project selection process in

Phase 1.

“lith UMTA's assistance, the project was reorganized to focus on
four primary ingredients considered crucial to the decision of what
should be demonstrated in Phase II. These four primary research

;
tasks were:&é) the collection of data on CTA ridership, operations,

facilities, and crime, and the development of scenarios of crime on
the Chicago Transit Authority;\'(b).the investigation of existing
masé transit secﬁrity techniques and devices on the Chicago Transit
Authority; (c) the investigation of the kinds of security devices
and techniques available to provide security on mass transportation
systems; and (d) the conduct of a general population survey on the
perception of Erime on the Chicago Transit Authority. Upon the comple-
tion of these tasks, it was felt that a demonstration project could be
selected on sound, rational grounds.

A second change recommended by the Urban Mass Transportation
Administration's representatives was that competition be brought into
the project as a means of generating greater innovation as to the

nature of the project(s) selected.

In an effort to avoid unnecessary efforts and cost duplication
of efforts, a "nrimary" and a "secondary” consultant were selected.
The "primary" consultant was assigned the crime data gathering func-

tion as well as all other tasks, whereas the "secondary" consultant
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was only responsible for the evaluation of the crime data after collec-

tion, and tasks b, ¢, and d as described on the preceding page.

A third consultant was hired to do the attitude survey, task d. The
results of the survey were then given to the other consultants to he

used by them in the selection of the project(s) to be demonstrated

in Phase II.

The consultants selected were:

Carnegie-Mellon University, Pittsburgh, Pa., selected
as the primary consultant;

Loss’ Prevention Diagnostics, Inc., Uest Caldwell, N..a.,
selected as the secondary consultant; and

Survey Research Laboratory, University of I1linois,
Chicago, I11., selected to conduct the attitude survey
of crime on the Chicago Transit Authority."
~ As a result of the requested modifications in the work program
by UMTA and subsequent changes in the contracts with the consultants,
the project did not get fully under way until December 7, 1972, when
finalization of the contracts with Loss Prevention Diaghostics, Inc.,

and Survey Research Laboratory were completed.

The Study was completed on June 30, 1973. The foursmonth time
period initially planned was exceeded with the approval of UMTA be-
cause of unforeseen delays in the cellection and cleaning of police
crime dgta, and because of the fact that the Office of Management
and Budget did not certify the attitude questionnaire
until May 24, 1973, five months after it was submitted to UNTA
by the City of Chicago for processing on'DecemBer 12, 1972. A by-

product of the latter delay was that the work of the ”primary" and

Froety fehane] et e |

X
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"secondary". consultants was‘delayed and that the fu}1 use of the data

could not be encompassed in their reports by June 30, 1973.

On June 30, 1973, the final reports of the consultants were sub-
mitted to the City of Chicago and subsequently to the Urban Mass Trans-

portation Administration. A summary of each report is provided helow:

N Improvement of Mass Transportation in Chicago by Carnegie-Mellon
7 University

Synopsis: This report incorporates all the contract work tasks
assigned the primary consultant. It contains scenarios of the nature
of crime on the CTA; it delineates the existing means used directly
and indirectly to deter crime on the CTA; and it inventories the pos-
sible devices presently on the market that may be used by the CTA or
other agencies to deter crime or the appearance of such on the CTA.
Also included is an evaluation of the statistics resulting from a
public attitude survey taken concerning the perception of crime on

the CTA.

From the above information, sevetq} security programs were sug-
gested and a preliminary design of each was provided in the report.
The primary recommendation made was for a_c]osed-circuff television
system termed "Teleview Alert".

Three Solutions in Reduction of Criminal Opportunities in Mass Trans-
portation by Loss Prevention Diagnostics, Inc.

Synopsis: This report contains LPD's summarization of all pre-
vious tasks and makes three recommendations for the Phase IT demon-
stration per their contract requiraments. 'LPD's recommendations were

i

(in decreasing order of preferchce):

_6- e




-- A closed circuit television system activated by anmemer-
gency telephone or a push-button alarm. Signals would
be directly sent to patrol cars to expedite response time.

-- An emergency telephone and alarm boxes provided for
the patron. A1l alarms are recorded by camera for later
use in the prosecution of offenders. This system includes
color-coded security areas and intermittent public mes-
sages instructing patrons as to the location of the
"secure" arecas.

-~ A closed-circuit television system on rapid transit cars
» to be monitored by the conductor from a vrotective booth.
This proposal allows the conductor to view all cars on the

trains without having to be physically present in the
car. Direct contact would be possible with security
personnel.

In addition, the following "in-house" work reports were made
available to the City of Chicago. This material, yhere appropriate,
was incorporated in the final reports of Carnegie-Mellon University
and Loss Prevention Djagnostics, Inc. These reports were coincident-
ally sent to the Urban Mass Transportation Administration for their
information:

Rgview and Analysis of Crime Profiles by Loss Prevention
Diaghostics, Inc.

Existing Protection Resources-Chicago Transit Authority
by Loss Prevention Diaghostics, Inc.

Stable State of the Art -~ Review of Protection Hardware
by Loss Prevention Diaghostics, Inc.

Percep?ion of Crime on Mass Transportation by University
of I1TinoTs Survey Research Laboratory

IT.

SUMMARY OF CRIME ON THE CHICAGO TRANSIT AUTHORITY

The crimes examined in this report were limited to robbery,
| battery, assault, and crimes against persons which included murder,
mans]hughter, rape, and indecent exposure. Certain crimes such as
theft and disorderly conduct were not included in the study because
of the inability to readily get to the data, and secondly, because
little data relevant to the CTA is presently being cellected for

particular crimes.

A brief breakdown of the composition of crime on the Chicago

Transit Authority is presented below:

-~ 75% of §11 crimes studied occurred on the rapid transit
system;* ridership statistics indicate 61% use only the
bus, 17% use only the rapid transit, and 22% use both
facilities (transfers).? ‘

-- 75% of the crimes studied on the rapid transit system viere
robberies, and approximately 20% were batteries; 52.5% of
all crimes studied on buses were batteries and 40.4% were
robberies.

-- 559% of the crimes studied on the rapid transit system were
committed on the North-South route and 39% of these were
committed on the South Side "L" portion of ?hws route which
has eight of the 129 CTA stations examined in this Study.

(See Map.)?%

i i died) on
-~ The average number of crimes (1imited to those studi ) .
the rapidgtransit system was 7.2 per 1,000,000 entries; for
buses the crime/ridership index was .Z/],OOO,OOO~r1dgrsH
The crime/ridership index for the various segments of the

rapid transit system fluctuates widely:

1Carnegie-Me11on University, Improvement of Mass Transportation
Security in Chicaqo, A Report to the City of Chicago, Department of

PubTic Works (Pittshurg, Pa., 1973, p.48.
2eM, p.33.
3cM, Appendix A, Table 1.
4CM, p.48. |
SCM, pp. 48, 200. The rapid transit had approximately 213

million rides, and the bus 700 miilion rides for the 18-month
study period.
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. | - : 4 ) -~ The rapid transit crimes studied tended to vary—by—day and
P?rth south Line B 9.3 hour of the day; 50% of all rapid transit robberies occurred
North Segment - 4.9 y on weekends, but assualts and batteries did not show as much
State Street -~ 6.3 A of a peak. 67% of all robberies occurred betveen 6:00 p.m.
South Side "L" - 974 to 12 midnight with the peak period occurring around midnight:
Jackson Park - B9 " batteries tended to begin and end earlier -- 4:00 p.m. to
Englewood | .1 ] 10:00 a.m.10
West-Horthwest Line - 7.5 -~ Based on the crime/ridership index, weekend travel (Saturday
: T and Sunday) is indicated as the most dangerous with the risk
Milwaukee Subkay - 3.7 41 ratio being seven times greater on Saturday than on Wednesday
Milwaukee West EI - 2.2 (Towest ratio) when riding the rapid transit system.ll
Congress El - 36.8 ! o ) i L )
Douglas E1 - 13,8 d -- Based on the crime/ridership index, the most dangerous time
, of the day is between 8:00 p.m. and 5:00 a.m. -- for both
West-South Line - 4.4 . rapid transit and bus riders. For rapid transit, the crime/
! ridership index is estimated to reach 225/1,000,000 for the
Lake El - 10:1 ! 1:00 a.m. to 4:00 a.m. period.l2
Lake Subway - 2.3 , S ) _ ) _
Dan Ryan - 3.8 ?( -- Victims of rapid transit crimes studied tended to be male 13
Ravenswood - 3.0 6 4 (65.2%), white (54.4%), and between the ages of 2]-50 (63.14).
The Western Station on the Conaress had the highest risk ratio A -- Rapid transit crimes tended to be committed by Tone individ-
with a 91.4 crime/ridership ner 1,000,000 entries.’ 4 uals (48.7%), who were male (97.45), and between 16 and 30
‘ years of age (79.7%).1%
~- The crime/ridership index increases if one considers the num- - )
ber of persons who ride the system rather than the number of - == On the rapid transit system, 68% of all crimes studied
entries; entries do not indicate multiple exposure to crime T ' occurred in the station and 64% of these occurred on the
by an individual who rides regularly. It has been estimated § platform; the remaining crimes were located as follows: 16%
g that about 228,000 persons make up the "rapid transit community" on the stairs, between stairs and at the entrance, 17.5%
; and therefore, may be a more accurate basis for computing - in ticket booths, and 2.9% in "other" locations.
crime risk. Based on robbery data for a single year, the risk . .
| . index for the "rapid transit community" is 332/100,000; for ; -= Offenders tended to escape from the crime scene by leaving
| comparison purposes, street robberies were 954/100,000 of the 4 the trans1? system rather than using it as a means of escane,
City's total population. The national average for street ' i.e. they tend to commit transit crimes in their own neigh-
) robberies for 1971 was 187/100,000 as computed by the FBI in v b?EhOOd making their escape safer” than 1f committed on
its 1971 Uniform Crime Reports.8 : other segments of the system.

== 39 of the top one-third (43) rapid transit stations with the
highest crime/ridership are in neighborhoods containing the | 10 -
highest and second highest street robbery rates and the high- . CM, pp.53-62.
est and second highest unempToyment rates.9 L1, p.65

121, pp. 65-66.

6 i . 13cM, Appendix A, Tables 17, 18, 19.
CM, pp. 55-56,

. - 14¢M, Appendix A, Takles 24, 25, 27.
CM, Appendix A, Table 6.

15¢1, Appendix A, Tables 31, 32.

Bou, pp. 196-197.

. 16¢cM, p. 79,
9, p. 74.
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-~ Police response time was 5 minutes or less for _38.8% of the
rapid transit crimes studied, 6 to 15 minutes for 22.9% of
the crimes, 15 to 30 minutes for 13.7% of the crimes, 31 to
60 minutes for 8.7% of the crimes, 61 minutes to 3 hours

for 7.4% of the crimes, 3 to 6 hours for 2.5% of the crimes,
6 to 12 hours for 2.5% of the crimes, and 12 to 24 hours for
3.8% of the crimes. Crimes of assault had the highest ber;
centage (46.9) with five minutes or less police response.
(In understanding these figures, it must be kept in mind
that police response is dependent on communication of an
incident to them; response time comnarisons indicated that
the maximum probable response time for the older elevated
structures wai about 10 minutes longer than for any of the
other types.)!8

-- For crimes that were responded to quickly (five minutes or
less), an apprehension occurred in over 60% of the cases.

-— Approximate1y187% of all rapid transit robberies led to an

apprehension. For the City of Chicag8, the apprehension
rate for robberies for 1971 was 38.1%.

8oy, p. 81,

19¢m, Appendix A, Table 61.

2OChicago Police Department, Chicago Police Annual Report,
1971, Table 5.
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PERCEPTION OF CRIME*

A major objective of the CTA Transit Security -Study was an assess-
ment of the public's attitude toward the CTA service -- particularly
with regard to its perception of the Tevel of crime occurring in the
transit facilities and the general security of those facilities. The
intent was to determine the extent to which an individual's percen~
tion of the incidence of transit crime was realistic and how this
perception affected his ridership behavior. It was expected that
information could be elicited which would help to identify the con-

ditions necessary to attract riders to the CTA system.

A forty-five question, 19-page questionnaire was the instrument
used to gather the information related to citizens' perception of
security on the CTA. A total of 1,586 phone interviews were com-
pleted; persons were selected by a random digit dialing process
whiéh allows unlisted numbers to be included in the universe. In

the following material, a.summary of the results of the question-
naire is presented:

-~ Pmong non-riders, security was cited by 21% as a reason for
not riding the bus, and cited by 25% as a reason for not
riding the rapid transit. 79% of the non-riders also cited
the automobile as a reason for not riding mass transit.

-~ 30% of bus-only riders cited the lack of security as a rea-
son for not riding the L-subway; 16% of the L-subway only
riders cited security on the bus as the reason they did not
ride it.

-~ Both bus and train users agree that the transit system is
especially unsafe after 9 p.m.; the bgs system and the
rapid transit system are avoided by 89% of the respondents
after that hour.

-~ 15% of the bus only users rated security on the bu§ as poor
to very poor, and 61% of the users rated the segur1ty qood
to very good; the remainder rated the system fair.

*The sources for this chapter are a combinaﬁion of Carneqie—ﬂe]]on,
Improvement of Mass Transit Security in Chicago, Chapter V,"The )
Public's Perception of CTA Security," and of teghn1ca1 working papers,
computer printouts, and other qnpub]ished materials.
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23% of the L-subway users rated security on the subway as
poor to very poor, and 47% of the users-rated the security
as good to very good; the remainder rated the system fair.

I
{

-- Users of mass transportation rated the most insecure aspects
of the transit system as being the stairs, rampways, and tun-
nels of the L-subway; the L-subway platforms and the L-subway
trains (in increasing order of security). The most secure
aspects of the system as seen by the users were while riding
the bus, vhile going from home to public transportation
system, and while waiting at the bus stop (in decreaéing'
order of security), '

-~ The users of the system rated nine security measures as to
their order of preference. Presence of police officers was
the first choice followed by the "awareness" that quick
assistance was at hand. The third choice was the deployment
of police officers with K-9 dogs.

The other six options (listed in decreasina order of preference)
were:

-- other passengers in the séme car, and 2 car trains during
non-rush hours (rated equally).

-~ other people nearby on the piatform, and other passengers
nearby on the platform (rated equally).

-- more frequent trains.
-~ better Tighting

-~ 70% of those interviewed cited the bus as the "safest"
vehicle; 16% selected the L-subway trains.

-- The twenty police districts were ranked according to actual
crime (robbery) and perceived crime with the result that
riders 1living in high crime areas perceived the CTA as high
in crime, while those living in the low crime areas perceived
the CTA to be Tow in crime. In addition, higher income riders
tended to rate the mass transit system as having a higher
qgg]ity of security than the rating given by lower income
riders. .

-14-
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IV. SURVEY OF SECURITY DEVICES.AVAILABLE FOR USE ON THE CHICAGD TRANSIT
AUTHORITY

An examination of security devices presently on the market revealed
the fd]]owing security devices, structures, and procedures exist that
complement, supplement, and in some cases duplicate each other.

-~ Access control devices prevent the movement of people into
certain areas.

-- Alarms are aimed at thwarting unauthorized activity by
locally announcing that such an activity has been activated.

-~ Apprehension devices include responsive devices which may be
used to facilitate the apprehension of a suspect shortly after
a crime has been committed. (On-site police officers are in-
cluded in this category.)

-~ Communications devices comprise three categories:

————

1. security force communications devices are useq,by secu-
rity forces to coordinate activities, report 1nc1dents,
and deploy men in the transit system. They require the
installation of a lossy line;

2. passenger activated communication devices include
public alarms and emergency telephones;

3. automatic communhication devices.

-- Event recorders are used to temporarily record activity in
certain areas of the system.

-- Exit or escape devices permit a threatengd passenger to
physically remové himself from contact with other persons.

-- Identification devices include routine 1dentificati9n de-
vices which provide detailed information as to who is on
the system, and responsive identification devices which
record a criminal act in progress.

/. -~ Intrusion detection devices and perimeter protection devices
are designed to detect the presence of a human within a fixed
space or as he crosses a boundary defining guch a space,
whenever this space has been closed to public use.

-- Lockers and safes provide safekeening for passenger's valuables
while waiting for a train.

*The sources for this chapter are Carnegie-Mellon, Improvement of !lass
Transit Security in Chicaqo, Chapter IV, "Survey of Securw?y Devices
Available for Use on the CIA", and Loss Prevention Diagnostics, Inc. .
Three Solution in Reduction of Criminal Opportunity in Mass Transportation.
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-- No-hide architecture includes architectural features which
are designed to prevent a person from lying in wait for a
victim or from escaping detection during and after a crime.

-~ Passenger flow controls include moveable platform partitions
which permit the use of large station areas during heavy
use periods, while restricting passengers into small self-
protective groupings during off hours.

-~ Rerouting or misrouting alarm devices indicate whether a
transit vehicle has been delayed, is proceeding too rapidly,
or has taken an improper or unusual route.

-~ Surveillance devices include devices by which an area can
be continuously watched and/or 1istened to from a remote
location.

~- Vandal-resistant materials, though not exclusively of a

security nature, would overlap with other categories
listed above.

Not all security measures listed above may be properly termed
devices. Indeed, it would seem more appropriate to call some of
them structures or procedures. Regardless of their designation,
however, they tend to contribute to passenger security and therefore
must be considered. Many of the devices imp]y certain security pro-
cedures which were not mentioned explicitly. It is important to
remember that a particular device may be used according to several

different security procedures which give it different degrees of

effectiveness. For example, the installation of the lossy line fin the

subway tunnels will have no effect on security unless police with
radios are present on the trains within the tunnel. Conversely,
a liberal scattering of police throughout the system would be less

effective without adequate communication between them.

This research segment of the Study was a continual process that

went into greater depth as the field of alternatives was narrowed

-16-
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down by the consultants. The initial requirement in the contract
was aimed more at developing a state of mind and knowledge, rather

[2

than the ultimate work product that came with completion of the task.
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EXISTING SCCURITY DEVICES ON THE CHICAGO TRANSIT AUTHORITY=*

Carnegie-tiellon and Loss Prevention Diagnostics, Inc. examined the

CTA sccurity system. Both reported a nearly jdentical picture with

both agreeing, independently, that communication was a major obstacle
to an effective security system. The following material highlights

the major characteristics of the existing system:

-~ Transit security operations are divided between the Chicago
Police Department's district command, the Mass Transit Unit
in the Chicago Police Department, and the Security Division
of the Chicago Transit Authority.

—- The.C.P.D. district command is responsible for patrolling
on the hour any rapid transit station contained in its
patrol beat. .District patrolmen also periodically ston
buses for inspection purposes and are solely responsibie
for responding to crimes on buses.? '

-- The Mass Transit Unit (MTU) of the Chicaao Police Department
augments district patrol capability re: the CTA, The MTU
has patrol responsibility for all areas of the L-Subway system
and autlying rapid transit nlatforms.. The MTU has
officers assigned to patrol posts throughout the rapid tran-
sit system; the patrol posts are both fixed and mobile. The
MTU consist of approximately 250 full-time officers.

-~ The CTA Security Division consists of approximately 60 mem-
bers who arc responsible for protecting CTA property with
only incidental involvement in controlling crimes connected
with CTA personnel and patrons.

-~ A major aspect of a security system is the communication
network provided between the patron and the response agency;
the existing communication security system on the CTA pre-
sently contains several inadequacies as i1lustrated in the
following design:

*The sources Tor this chapter are Carnegic-Mellon, Improvement of Mass
Transit Security in Chicaqo, Chanter III; "Existing Security Devices
on the Thicago Transit Aulhority", and Loss Prevention Diagnostic, Inc.
Cxisting Protection Resources Chicaqo Transit Authority.
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« Public, CTA, or

Victim

Train Phone

“““““““““““““ > Police
. Communication
Police Center

Squad_Car UHF

or .
l=JFoot Patrol D/E§§}94
7

/

” Police VHF
;  Radio

________ ~Wezk Link

~———— Strong Link

ooooo Very Seldom
Used

Existing Chicago Crime Communication and
Response System

-- The limited communication capability of the MTU makes it
largely an "on-site" response agency; emergency calls for
assistance while on the CTA are largely the responsibility
of the district patrol units,

-~ In non-peak hours, train Tength is limited to two cars
resulting in a CTA emnloyee being present on each car. The
"skip-stop" pattern used in rush hours is in non-peak
hours replaced by "all stop" trains in an effort to
eliminate long waits on the platform. A by-product of
this change is that train travel time is increased.
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RECOMMENDATIQMS FOR PHASE 11

Objective of the Demonstration:

The overall objectives of any study demonstration of transit
crime as it relates to transit's acceptability and use must necces-
sarily straddle both the question of crime contrpl and that of sys-
tem image. Regardless of the success attained in reducing crime,
the Eub]ic's appraisal of personal security on the system must
improve if the demonstration is to be judged at all effective. More
precisely, one objective is to reduce, control, and/or deter the
occurrence of serious crime on the system at high risk locations
and at the times when it is most likely to occur. A companion
objective is to improve the public's perception of security on the
system not only by the actual control of crime, but by ensuring

that the public is aware of all efforts to do so.

Many social and economic considerations highlight the importance
of attaining these objectives and one of those that readily comes to
mind is the energy crisis. The energy crisis will of necessity in-
crease ridership, and the increased ridership may also entail an in-
tensification of the security problem. It is thus of the utmost
importance to take measures to increase security on mass transportation

and to improve the public's perception of security on the system.

The Recommendations:

Demonstration Mo. 1 -~ The Teleview Alert System. The T.V.A.
system is intended to eliminate the weak communication 1ink that
presently exists between a concerned CTA rapid transit passenger

and the police. The improved communication will enable the police

~20-
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to respond ‘more quickly to requests for aid. The speedy response

Would improve the public's perception of security on the transit

" lines, and also deter crime by improving the police apprehension

capability regarding transit incidents.

Placement of the-demonstration of the TVA system was thoroughly

discussed by the Transit Security Committee. Carnegie-Mellon

University recommended several individual locations based on a patron-
risk formula (station crime/station ridership). The Committee examined
all data and determined that the areas with the largest volume of crimes
had the greater ;erct on citizen's perception and thus their decision
not to ride the system. As a result, stations on the southern portion
of the North-South 1ine were focused upon. This section of the system
includes eight stations which contain 23.5% of all robberies and 21.2%
of 611 crimes studied on the rapid transit system for the 18-month
period. Only 5.6% of the riders are credited to this section of the
CTA system. The southern portion of the North-South line has a risk
ratio of 27.4% (crimes/100,000 entries) compared to a systemwide ratio
of 7.2%. Only the Congress Line with half the ridership and nearly

100 fewer crimes has a higher line risk ratio for crimes studied

(36.8/100,000 entries).

The teleview alert system consists of four primary items: a
public address system, a push/pui] emergency alarm, an emergency
telephone, and a closed-circuit pe]evision system. These items
will be supplemented by good lighting and highly visible signs mak-
ing prominent the existence of the insta]icd devices. Such a coor-

dinated system will provide the public with an emergency phone and
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an alarm system for a quick and efficient method of communicating

with the authorities in the event of trouble. Television toverage
will provide the police with a method of determining the legitimacy
of the alarm, and, by recording events, with a reference for des-

cribing the event and the offender. The cost of Demonstration 1 is

estimated to be $1,249 520, *

» Demonstration No. 2 -- The Emergency Telephone and Ticket Agent/
Alarm/Intercom System. The Transit Security Study Committee deter-
mined, based on the data gathered by the consultants and on the
recommendations of the consultants, that an alternative demonstration
project was desirable at stations with Tow ridership but comparatively

high crime risk levels.

Carnegie-Mellon Universify developed a ranking system based on
patfon risk. This involved simply computing that ratio of station
crime to station ridership. The results indicate what risk a patron
faces at each station. The results of this ranking show that the
stations with the highest risk factor are largely not the stations
with the high crime levels. The top four stations in terms of crime
volume, 43rd Street, Cermak, Tech/35, and 51st Street, which are on
the southern portion of the North-South Line, rank 15, 6, 24, and 22
respectively on the crime/ridership index, while the four high risk
stations, Western on the Copgress, California on the Lake, Kedzie on

the Douglas, and Kildare on the Douglas, rank 6, 23, 11, and 39

*This figure does not include the cost of the evaluation study, pro-
Ject reports, nor contingency.

=22~

respectively in terms of crime volume. On these eight.stations, the

actual crime levels for the period studied decreased in the following

manner:
Total Risk Volume
Volume Ranking Ranking
43rd Street (North-South Line) 50 15 1
Cermak (North-South Line) 48 6 2
Jech/35th (North-South Line) 47 24 3
51st Street (Morth-South Line) 45 22 4
Western (Congress Line) 43 1 6
Kedzie (Douglas Line) 34 3 23
California (Lake Line) 19 2 11
Ki]dare.(Douglas) 13 4 39

It was determined that a second demonstration would be of a far
Tesser magnitude than Demonstration No. 1 because 1t would have less
affect on ridership volume. In this context, it was decided that an
emergency telephone and a highly advanced ticket acent alarm/intercom

system should be instailed.

Demonstration No. 2 is a ticket agent/alarm communications
system. It would increase both agent security and the crime preven-
tion role of employees. It would consist of two separate intcrcoms
and a "silent" emergency alarm to link the agent to the Chicago |
Police Department zone dispatcher and to his supervisor. This sys-
tem will be tested as to its own merits and as a control for com-
parison with the Teleview Alert System. The cost of Demonstration

No. 2 is estimated to be $115,000.%

*This figure does not include the cost of the evaluation study, nroject
reports, nor contingency.
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RATIONALE FOR PHASE II

The selection of Demonstrations 1 & 2 is justified by the security
needs of the system, by the security approaches available, by the per-
ception of crime by the citizenry, and by the nature of crime on the
CTA. The easiest determination that had to be made was that of the

actual location of the system.

6

The question of securing the bus aspect of the CTA can be elimi-
nated on the grounds that rapid transit crime outstrips bus crime
3 to T 2! and that risk on the rapid transit is 10 to 1 greater than
that on the bus system.2? Moreover,. this reality of crime is supnorted
by the fact that the riders and non-riders alike view the bus as a much
safer mode than the rapid transit system. Sixty-seven percent of those
questioned in the survey selected the bus system as the safest sys-

tem while only 17% selected the rapid transit system.

Similarly, on the rapid transit system, the occurrence of crime,
the perception of crime, and the evaluation of the existing security
network easily indicated the location of ahy demonstration. Stations and

particularly the platforms on the rapid transit are recognized by the

citizenry as the unsafest part of the system. Present statistics corrob-

orate this evaluation. Complementing this data is the fact that a major

void in the present security system exists in that patrons have no direct

means of contacting security forces while waiting on the platform or unon

disembarking from a rapid transit car. In Demonstration 1 and 2, this

void is addressed in various degrees.

2lew, .48,

220, 1. 200.
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The choice of the sﬁecifit devices in Demonstrations 1 and 2 is
largely based on the alternatives available as they reTEfETEB"%he
specific security needs. The attitude survey indicated that on-site
police patrols were the first security choice among riders as well
as non-riders. The difficulty with implementing such a proposal is
that it is higﬁ]y expensive and does not necessarily provide the sur-

veillance capability that Demonstration No. 1 would provide.

]

Assuming that 24-hour, 7 days a week police patrol surveillance
were provided, the cost would equal the amount it takes to monitor the
teleview alert system, but the teleview alert monitor has the canability
of surveying up to ten stations with this amount of manpower. The
annual cost of ane man patrolling a station around-the-clock approxi-
mates $160,000 in the City of Chicago.* Demonstration No. 1 intends
to cover four stations. On-site police protection for the sama number
of stations would cost approximately $640,000 per year. After three
years of manned patrol, the cost of the two approaches is hearly equal
and, in the following year, the manned patrol for these four stations
would cost about three times that of the teleview alert system. More-
over, the té]eview alert system can be expanded to at least ten stations
without increasing manpower, but manned patrols would cost $1.6 million

per year for the same ten stations.
The above figures are not presented to suggest that manned patrols

do not deter crime; they obviously provide one with excellent response

*These figures are only estimates based on current data.
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capability as the figures on the Medical Center of the Congress Line

indicate.23 But the manned patrol is not omni~presen£: patrols are

- largely limited to on-site response. In contrast, Demonstration No.

1 has the capability of being at several different spofs at once.

Moreover, the data of the Phase I study indicated that pnlice response

on the system is not a major problem for the security forces once a

crime has been communicated. Earlier, it was indicated that apprehen-

sions occur twice as frequently if the incident was communicated within

minutes of occurrence. In summary, manned police patrols would prove
to be far more costly in a very short time than Demonstration No. 11

3

and would provide a capability that would duplicate an existing

strength of the system.

In addition to the above strength of Demonstration No. 1, it
also has the technological capability of providing the necessary
surveillance and eliminates the existing communication void on out-
lying platforms. Many other electronic devices were examined but,

individually, they did not have the necessary characteristics to pro-

L4

vide the desired security.

The alarm systems analyzed were plagued by false alarms and
lTack of information from the incident scene. Phone systems by them-
selves are subject to false alarms and vandalism .-- with only verbal
information available from the scene. Standard closed circuit tele-

vision systems by themselves are hampered by the monitor operator's

23The crime Tevel at this station is.only 15 while the stations
adjacent to it have crime levels of 43 (Mestern), 40 (Kedzie), and
31 (Pulaski); the crime ridership for these four stations is: Medical
Center 9.4, Vestern 91.4, Kedzie 33.3, and Pulaski 38.5. CM, Appendix
A, Tables 6 and 7.

viewing fatigue, while bfbviding no verbal communication with the
viewed area. Although each of these alternatives could-—possibly
have a favorable effect on the public's perception of security, none
of the available electronic countermeasures can effectively meet all
the problems encountered in securing an area accessible to the qen-
eral public. What is needed is a "total" system which will:
~- Permit a witness or victim to notify the police quickly,
efficiently, and in some cases inconsp1cuou§1y, thereby
» increasing the public's perception of security as well
as actual security.
-~ Provide the police with a reliable description of the
offense, the offender, and the situation that exists
before they arrive on the scene.

-~ Reduce the number of false alarms and amoun@ Qf vandalism so
that the police can devote more time to legitimate calls.

-~ Minimize increments in manpower costs necessary to effectively
accomplish the above.

The available electronic systems do not meet these needs indi-

vidué]]y, but a combination of them holds considerable promise, and we

P

have termed this combination, tﬁéjﬁig]gyiew alert systemiij)we feel

this system will meet the citizens' second choice for a security sys-

tem in that it will provide the knowledge that "help is close at hand".

The rationale behind Demonétration No. 2 is to provide a system
that eliminates fhe communication void on the platform and that gives
the ticket agent the capability of aiding the security effort. It is
Telt that some effort must be made to improve security, but that
that effort must reflect usage of the system. Secondly, Demonstra-
tion Ho. 2 is viewed as a control for Demonstration Mo. 1; evaluation
will be made as to ridership,relative volume of crime, false alarms,
apprehensions, and ridership perception of security. It is hoped

that some cost efficiency results would become available.
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PARAMETERS FCR SUCCESS

Since the aim of Demonstrations MNo. 1 and 2 is to provide a safe
transit environment and thereby increase widership, it is necessary to
develop certain indicators of success. In this study, the effective-
ness of the suc&ess of Phase 1I and the various devices used will be

measured by the following indicators:

-- The actual amount of use the various mechanisms recefve.
-- Patrons' subjective feelings of increased personal security.

-~ The change in the rate of crime on the properties where the
program or part of the program is being tested.

-~ The number of crimes thwarted and criminals apprehended
through the use of the program or some aspect thereof.

-~ The increase of patrons riding in base periods and off-rush
periods of the day.*

The fundamental concern of this Section is to nresent auidelines
for assessing the costs and benefits, both quantitativé and qualitative,
of the suggested methods for reducing CTA rapid transit crime. It
will be on this information that decisions could be made as to the
relative cost-effectiveness of these proposals. To produce such in-
formation will require a considerable expansion of the data base now
available, and the devising of experimental procedures that will

facilitate the measurement of the impacts of the installed systems.

*Indicators will have to be devised to determine the extent of in-
creased ridership which can be attributed to other factors, the
energy crisis, for instance. This should be facilitated by the
counts the CTA has been keeping on ridership since the first Sunday
service stations have been closed down, December 2, 1973.

~28-
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The discussion of these matters that follows is divided in
three sections concerning the transit rider, the operator and society

as a whole, and a framework for analysis.

1. Transit User Impact

The transit rider would be the major beneficiary of the proposed
fnveg}ments in rapid transit security systems. It is assumed that an
improvement in the perceived security of the transit system would not
only make the rider feel safer while using it, but also offer him
real options for changing his transit trip-taking to better suit his
needs. This would include riding transit more frequently and riding
during times that would previously have been avoided. Non-riders may
also be attracted to transit if the perceived reduction in the danger
associated with using it is great enough.(fVery Tittle is known about
the elasticity ofﬂtransit demand with respect to changes in levels
of security.‘}Howeyer, the results of interviews conducted for this
project indicate a.widespread concern with transit security. Hence,
a substantial increase in transit patronage may be expected after the
installation of new security devices and the introduction of new sur-

veillance procedures.

The ridership data that ié to be collected should be sufficiently
detailed to enable estimates to be made of the increase in the number
of rides taken, the number of new riders, the extent of shifting
trips from one time to another, and the extent of shifting trips
from less secure to more secure stations. For the additional trips

taken, it would be of interest to find out how many of them were

'
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diverted and previously taken by auto. If Targe enough, these diver-

310ns could result in sizeahle savings relating to- auto use such asl

operating costs, conqestion costs, pollution, and fuel.

shifted tr

Even the

ips represent real benefits since, in the one case, the
rider's mobility is enhanced and, in the second caée, his feeling
of security while riding is increased.

In order to determine the ridership impacts of the new security
installations, there will have to be a much broader data base than
is now available, a continuous dialogue with the riding public, and
an adequate modeling and experimental methodology. The data base
should include entering and exiting rider volumes for all stations
on a 24-hour, 7 days a week basis. It would be preferable to have
hourly counts as well, although taking such counts once a week would
be sufficient. Since the routes and stations in which no changes
were made would act as a control, and because the redistribution of
crime from affected to unaffected stations and/or ridership from
unaffected to affected stations may take place, it becomes essential

to collect this data for all stations.

The gathering of hard ridership data should be supplemented by

continuing interviews with the riding and non-riding public. These

contacts would provide information on changes in perception and

attitudes, and changes in transit and auto usage vesulting from the
improved perception of rqpid transit security. Of special importance
is the identification of the types of people who are most and least
affected by the changes. Relative to this would be a comparison of

the new perceptions with the new-crime levels to determine whether

the disparity between the two remains.
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Ridership Ehanges are caused by a variety of factors, only one
of which is the level of perceived seéurity. To‘isolate the effect
of this variable from the others, a mode]l will be devised which will
be able to account for most of the variation or fluctuation in usage.
This may take the form of a Tinear regression cquation where rider-
ship would be determined by seasonal and c]fmatic conditions, and a
trend factor. Over the long term, the model will have also to take

account of factors such as transit fares.

Moreover, there will be a number of indirecf benefits resulting
from the reduced incidence of crime, including reductidns in costs
associated with hospitalization, loss of workdays, police time, and
prosecution. A decrease in vandalism would mean reduction in the
cost of CTA maintenance and repair staff. Because of tne selective
and Timited application of the initial systems, some of the crime

e e e+ s aratr e
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that would have occurred on stations with new installations may be
hifted to those that are not covered in this way. Such effects
must be carefully measured and their costs be deducted from the bene-

fits described above.-

Another source of potential benefits is that involved with re-
duced auto usage. If the diversion from auto to transit becomes
significant, then account should be taken of the reduction in con-

gestiony in poliution and fuel consumption, and in the time savings

of those continuing to use their autos.

. Evaluation Framework .

A rigorous assessment of the merits of the various security

systems should be done in a framework in which all impacts could be

e
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ij, Yo considered. As'an aid to the decision maker, those effects that are

' . Within the decision framework, a panel of experts can evaluate
quantifiable are put in a form that facilitates comparisons amona

the non-measurable effects, perhaps by use of the Delphi technique.
alternative systems. It may be quite difficult to separate the

In this way, these factors can be weighted along with those previ-
impacts of systems which are used simultaneously. However, the

. oug]y measured, and an overall assessment be made. It is important
results from control locations where only one device was installed,

to note the decision process would not occur in one point in time
(i.e. emergency phone only) should be helpful in making these esti-

but would rather extend over the course of the experiment, reacting
maies. Once this is done, the discounted stream of benefits and costs

to the continuous flow of data.

can be used to compute a benefit-cost ratio. Because of the high
initial capital outlays, these ratios are expected to be quite small,

certainly less than one.

1!

}nvestments of this type cannot in all likelihood be justified
on the basis of quantifiable cash benefits that would accrue. To

offset a demonstration cost of $2.5 million, for example, ridership

would either have to increase by 5 million rides annually or con-

. versely, a loss of 5 million rides would have to be averted through

the introduction of security measures. It is unlikely over the short
;*' run that such revenue benefits would result. However, if 1,500 rides %ﬂ

per day or about 550,000 rides per year were added or retained as a

.:ﬁ"ﬁ

i direct result of the security system, then the capital security im-
g provement would have gone a long way towards paying for itself in ten é
years.</As with many public investments, non-quantifiable or intan- 3
% gible effects are often far more important than the quantifiable :’3
ones, and it is therefore often considered sufficient if the annualized a
3
measurable benefits exceed the annualized operating and maintenance ?
— - ]
costs.> : 9
: _ :
| }
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“+ IX. NATIONAL APPLICABILITY

Lg r%> The demonstration being proposed is a program that has general
'ﬁﬁ applicability to any mass transit 1in§\ None of the projects or de-
z vices being considered are especially designed for unique conditions
in Chicago. Rather,the materials used are "on-the-shelf" items that
can be installed in any mass transit system,
ﬁot only is the program universally implementable, but the results
} will shed 1ight on a problem common to all major urban centers with
A a public transportation system. The fact that a selected system re-
g sults in deterring mass transit crime and provides patrons with a
greater sense of security will not only be relevant to Chicago but
i also to New York, Boston, Philadelphia, and other large cities.
zﬁ f""a Chicago is an ideal place to demonstrate such a program because
¢§ | of its commonality in terms of crime and mass transit with other
; major urban centers. Chicago is not unique in the crimg problems
~§I that it faces.

Finally, the Chicago Transit Authority is an appropriate place
for demonstration because of its comprehensive nature. Represented
within the CTA system are examples of the different types of rapid
transit systems used nationally including subways, elevated tracts,
median strips and ground—1evg1 systems. This diversity allows other

systems that may be more Timited in service to use the evidence re-

e

sulting from the demonstration of the project in Chicago.
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