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M et ro EXECUTIVE MANAGEMENT & AUDIT COMMITTEE
OPERATIONS COMMITTEE

NOVEMBER 15, 2007
SUBJECT: METRO RAIL GATING

ACTION: RECEIVE AND FILE

RECOMMENDATION

Receive and File the final draft of Booz Allen Hamilton Gating Feasibility Study.

ISSUE

At the July, 2007 Board meeting, Booz Allen Hamilton was hired to complete a
comprehensive analysis for gating Metro Rail, and for implementing distance based fares on
Metro’s transit system within 90 days. A#tachment A is the final draft of this study.

BACKGROUND

As Los Angeles Metro remains the only non-barrier subway system in North America, the
feasibility to gate Metro Rail has been a recurring topic that required a comprehensive study
by fare experts to address issues such as:

o Impacts of fare evasion in a “proof of payment” environment in both heavy and light rail
systems and bus rapid transitways

e Cost of long term transit fare inspection and law enforcement with and without barrier
gates or other evasion mitigation

e Impacts to public safety and security

o Ability to implement new fare policies and strategies such as “distance and/or
congestion based fares” on rail and bus systems

o Ability to fully implement the smart card based TAP card in a non-barrier system

e Capital and operational costs that can be potentially off-set with improved fare recovery

e Opportunity for leasing equipment and services versus capital acquisition

The attached Booz Allen Hamilton study presents these issues with opportunities and
options that may improve fare recovery, reduce and mitigate fare evasion, provide enhanced
security and permit alternative fare policies to the self-limiting flat fares on rail. It also
includes discussion on collateral impacts gates may present to the non-TAP, cash paying or
occasional Metro rider.
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Included in Attachment B are “Expert Opinions” received from Transit Security Police
Chiefs from around the country who are responsible for law enforcement in gated rail
systems that also provide information on the aspect of enhancing security for the riding
public. As evidenced in these documents, Chiefs of Transit Police forces observed that gates
reinforce public safety, assist law enforcement with ability to query the database of individual
fare transactions captured at the barrier gates for identifying perpetrators of criminal activity,
and enforce an orderly evacuation of stations in the event of security incidents.

DISCUSSION

The Booz Allen Hamilton study provides options and a cost analysis for capital acquisition
plus, operating and maintenance costs. A separate independent cost analysis by Booz Allen
for an “all in” leasing option is also included that price operating and maintenance costs plus
the equipment lease as a means to evaluate this as an alternative to a capital acquisition.
These are intended as rough order magnitude costs by the consultant.

These options are presented as follows as “rough order of magnitude”/ROM costs (in
Millions):

Booz Allen “ROM” Cost Estimates
( $ Millions)
Capital Acquisition Option Leasing Option:
. #of One Time Operation/Maint. | 10 years evenly
Option | Metro Rail Lines Cat Civil Cost Faui ¢ Cost | (over 10 years) amortized, includes
ates Buy or Lease quipment Lost | ANNUAL Cost Operating & Maint.
ANNUAL Cost
Metro Red/Purple
1. | Line Gatingonly ), §12.45% $9.0 50.52 $2.01
{no Light Rail or ‘ ' ' '
BRT)
Metro Red/Purple
2. Line plus strategic
stations on Green,
Blue, and Gold 275 $30.89%* $15.28 $0.99 $3.51
Lines {does not
include barriers
on BRT)
All Metro
3. stations, not
architecturaﬂy 394 $46.35%%%* $18.49 $1.21 $4.27
constrained

Includes 30% contingency
** Includes 30% contingency

bt
%

~**Includes 30% contingency
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Based on Fare Evasion recovery and potential reduction of current contracted Fare
Inspection costs replaced by Metro Transit Security, the following are ESTIMATES of
potential revenue impacts with leasing of gates or a capital acquisition of all three options
provided:

Leasing ROM Estimates (Millions) by Booz Allen:

Booz Allen LEASING Estimate with Fare Evasion Recovery & Fare Inspection Costs
( $ Millions)

Option 1 - Option 2 - Option 3 — All Metro
Red/Purple Only Red/Purple + stations, no Orange
Strategic LR stations | Line

Annual Costs:

Contractor
Build/Operate lease,
10 years @ 5%
interest including
contingency
Additional customer
service public phone
response for
managing gates
Fare inspection at
non-gated stations
and
supervision/customer $1.41 $2.40 $2.83
support at gated
stations by Metro
Transit Security
Total Annual costs $3.97 $6.58 $8.12
Less Fare Evasion ($2.72) ($3.81) ($4.54)
Less current
contracted Fare ($7.06) ($7.06) ($7.06)
i t

$2.01 $3.45 $4.19

$0.55 $0.73 $1.10

The “leasing” estimates assume no equipment purchase, and one time civil work.

Note that the cost of fare inspection assumes non-gated and gated stations are provided
customer support and supervision by Metro’s Transit Security force, and eliminates the
current contracted civilian fare inspectors. Further, Booz Allen makes no assumptions
about the total cost of Transit Security that include sworn officers, but rather, provides
estimates for the cost of on-going fare enforcement in each “gated” option with the one
assumption that the current civilian fare inspectors will be replaced with Metro Transit
Security.
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Capital Acquisition ROM Estimates (Millions) by Booz Allen

Booz Allen Capital Estimate with Fare Evasion Recovery & Fare Inspection Costs
( $ Millions)

Option 1 - Option 2 - Option 3 - All Metro
] Red/Purple Only Red/Purple + stations, no Orange
Annual Costs: Strategic LR stations | Line
Maintenance $0.44 $0.83 $1.01
and Parts $0.08 $0.16 $0.20
Additional customer
service public phone $0.55 $0.73 $1.10
response for
managing gates
Fare inspection at
non-gated stations
and
supervision/customer $1.41 $2.40 $2.83
support at gated
stations by Metro
Transit Security
Total Annual costs $2.48 $4.12 $5.14
Less Fare Evasion ($2.72) ($3.81) ($4.54)
Less current
contracted Fare ($7.06) ($7.06) ($7.06)
inspectors

The “capital acquisition” estimates assume a one time capital acquisition and one time civil
work.

Note that the cost of fare inspection assumes non-gated and gated stations are provided
customer support and supervision by Metro’s Transit Security force, and eliminates the
current contracted civilian fare inspectors. Further, Booz Allen makes no assumptions
about the total cost of Transit Security that include sworn officers, but rather, provides

estimates for the cost of on-going fare enforcement in each “gated” option with the one
assumption that the current civilian fare inspectors will be replaced with Metro Transit

Security.

Cost of Fare Evasion based on TMD Evasion Rate

In October 2007, TMD presented an Evasion Study (A#tachment C) that shows the rail and
BRT evasion rate to be approximately 5.56% system-wide. Using current ridership data TMD
completed a line by line, peak/off-peak, weekday and weekend analysis that shows the
estimated cost of the fare evasion to be $5.5 million (A#fachment D). This is not to be
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mistaken with estimates of reduced fare evasion in the Booz Allen Study as captured above
in the cost scenarios, since TMD identified the COST of the current fare evasion, while Booz
Allen measured the estimated costs of reducing evasion in each gated option, recognizing
that 100% of fare evasion mitigation cannot be achieved, even in a 100% gated system.

2006 Metro Crime Statistic to TMD Evasion Rate

Separately, TMD also correlated Metro’s 2006 crime statistics to the TMD evasion rate by
individual rail lines (A#tachment Ej. Anecdotally it appears that the greatest crimes rates

correlate to the TMD study, given that both crime and evasion are most significant on the
Metro Green Line. Other details to examine further are the higher crime rates at stations
with less evasion on particular Blue Line stations as noted in the Attachment E.

Option 1 — Metro Red/Purple Lines Only

Built originally to accommodate gates, Metro’s subway system on the Red/Purple Lines will
be relatively easy to install gates. This option, while the least costly (due to less equipment
quantities and least civil engineering required) will only capture 59% of customers, based on
Metro’s total rail ridership. Also, this would not allow Metro to implement new fare
strategies and policies such as distance and congestion pricing based fares, and will require
Metro to remain a “flat fare” system from practical considerations due to the inability to
effectively enforce any other fare structure.

Metro Red Line should be the first rail line to install barrier gates due to the existing physical
configuration of the stations which are constructed for this purpose. As barrier gates are
installed on Metro Red Line stations and TAP station validators are removed from the
current locations these Red Line validators can then be relocated to accommodate Light Rail
lines in Option 2.

Option 2 - Metro Red/Purple Line PLUS Light Rail Green, Blue, and Gold Line

Based on the TMD Fare Evasion Study (October 2007 — Attachment C) to correlate evasion
with strategic placement of barrier gates limited only to key stations on light rail, this
enabled utilizing and relocating the existing “stand alone rail validators” from Metro Red
Line. This configuration and mixed use of barrier gates with validators will result in 84% of
rail patrons being “checked” at gates.

Such “strategic” placements of barrier gates on light rail lines considers options for safety
and civil engineering costs, at the same time ensuring that “validators” are conveniently in
the path of riders approaching the paid areas of the stations but avoiding actual barriers in
space constrained stations. Combining this “validator” configuration at light rail stations
that do have sufficient space to accommodate true barrier gates promotes better evasion
mitigation, fare recovery and allows for the implementation of distance and congestion
pricing based fare on light rail.

Another important feature of the strategic placement of barrier gates will allow for potential

future security enhancements such as the Early Warning Explosive Detection System
(EWEDS) that can be retrofitted to the entirety of the existing Universal Fare System and
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TAP equipment infrastructure. Such detection devices are consistent with nationally
recognized defense protocols established with the Department of Homeland Security and
will be eligible for such available funding.

Option 3 — All Metro Stations No Constraints

This gating option would be the costliest alternative and not necessarily the most effective
based on the TMD Evasion Study results. The most significant costs in this option are by far
the civil engineering expenses. It would mean considerably more equipment even at
stations and on lines that have low evasion rates and may have nominal impact to fare
recovery. Recognize also that Metro Orange Line (BRT) would continue to be non-gated.
Increasing the number to 394 gates in contrast to 275 gates in Option 2 above, Option 3
would potentially capture 98% of rail riders, however, as noted earlier, Booz Allen measured
the estimated costs of reducing evasion recognizing that 100% of fare evasion mitigation
cannot be achieved, even in a 100% gated system.

NEXT STEPS

e Based on input received from Board, return with selected option and final cost proposal
for Board approval at January 2008 Board meeting.

¢ Return with financial impacts and funding source of selected Gating option to Security
cost analysis

ATTACHMENT(S)

Booz Allen Hamilton Final Draft Metro Rail Gating Analysis
Expert Opinions — Transit Chiefs of Police/Security

TMD Evasion Study

TMD Revenue Recovery Estimate

Metro 2006 Crime Statistics to TMD Evasion Study

monawp

Prepared by: Jane Matsumoto, DEO Regional TAP
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ATTACHMENT B

Public Transit Security Expert Opinion
October, 2007

Police chiefs of various transit agencies responsible for law enforcement within gated rail
systems were contacted to solicit their independent and voluntary opinions. Attached are
observations and opinions from several Chiefs contacted. These comments are informal
"for information" purposes from responsible experts. It is not intended to necessarily
represent the views of the associated agency.

WMATA (Washington Metropolitan Area Transit Agency)
Interim Chief of Police, Mike Daly.

1)

Do fare gates in rail stations in anyway reduce crime?

Fare gates reduce fare evasion. The main way that officers detect fare evasion is to
watch for individuals "piggybacking” through behind another customer. Piggybacking
is the most common method employed by fare evaders. Without the fare gates this
would not be possible.

If so, what type of crime and to what degree?

The folks we catch evading the fare come from all socio-economic levels. It seems like
everyone will try and beat the Metro if given the opportunity. That notwithstanding,
since it is known on the street that we do look for fare evaders, and also known that we
do a computer check on them even if we let them go with a warning, wanted persons
and common criminals are doubtless somewhat deterred from entering the Metro
when they can't afford the fare. Itis not possible to measure how many other crimes
they don't commit in the Metro because they have been deterred from coming in.

Do fare gates add an order of crowd control to an otherwise open system?

Absolutely! Imagine trying to work a concert/ballgame/special event with large crowds
entering and no fare gates. You can forget about trying to make them pay. The fare
gates provide one more potential control point, even though we don't use them that
way very often.

In general what are the pros and cons of fare gates in stations in regards to law
enforcement?

In addition to the pros outlined above, experience with large crowds shows that the
limiting factor is normally the ability of Rail to run sufficient trains to clear the crowd.
Getting folks into the station, through the fare gates, and onto the platform is not
normally a limiting factor. Some have expressed a concern for the delay introduced by
fare gates, but experience has not proven it to be a problem in handling large crowds at
special events.

Gating Feasibility Study, Attachment B Page 1
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6.) The electronic trip data that can be retrieved from the WMATA system when a suspect
uses a uniquely serialized ticket of smart card, is this of any help to back tracking
where the suspect may been?

The data we now have available is invaluable to law enforcement.
7.}  To prove he was or was not at a specific location within the system?

It can provide evidence of not only where he was, but when, and perhaps who he was
with. Good stuff for the police.

8.) Do fare gates minimize passengers that have objectives other than to get to a specific
destination?

To the extent that they effectively establish a cost to enter the station.
9.) Please add any other comments as to fare gates in support of law enforcement.

The amount of fare media sold via credit cards comprises a large and growing
proportion of sales. The ability to negative list the fare media when it is purchased with
a stolen credit card (or if we get a charge back for any other reason) is a critical element
in holding down credit card losses. Selling fare media on the street that doesn't work
entails certain occupational hazards. Moreover, buying fare media with a stolen credit
card is much less attractive when it is known that we will turn the media off. Tt is
important to keep this so, because Metro fare media is very liquid. A thief can sell it for
a higher percentage of its value than he can most stolen merchandise. A fur coat, for
example, must be the right size, has storage and transportation limitations, and can
cause a thief all sorts of other problems. Everyone (or almost everyone) can use Metro
fare media and one size fits all. We would prefer the thieves rush to the nearest
shopping mall (or telephone) when they acquire a stolen credit card and stay out of the
Metro. There is no telling how many other crimes are prevented by encouraging
thieves to go elsewhere (robberies, pickpockets, etc.). The fare gates and enforcement
of fare evasion statutes play an indirect, but vital, role in holding down our credit card
losses. This is a good thing, because if we had ten times as many officers as we do, we
still couldn't hope to do anything about people defrauding us with stolen credit cards.
The amount of this type of crime nationally is staggering. I don't have the numbers in
my head, but could get them if you needed them. We need to keep the lid on this type
of loss or we could lose our shirt.

Baltimore Metropolitan Transit Agency
Captain Fred Damron, MTA Transit Police

The technology of utilizing serialized ticketing and/or a smart card system with fare gates
greatly enhances the abilities of Transit Police agencies to:

a.) Follow-up on Stations of Entry and Exit electronic data (Possible Suspects)

Gating Feasibility Study, Attachment B Page 2
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b.) Time and date the system was used by possible suspects

c.) Prevent counterfeit and/or fraud through electronic reading and backend system
monitoring devices

d.) Track a suspect’s activity throughout the system over a duration of time.

e.) Block a patron from entering system if their card number is known or of threat to the
system (Revocation of Riding Privileges)

Gating Feasibility Study, Attachment B Page 3



ATTACHMENT B

Public Transit Security Expert Opinion
October 2007

Police chiefs of various transit agencies responsible for law enforcement within gated rail
systems were contacted to solicit their independent and voluntary opinions. Attached are
observations and opinions from several Chiefs contacted. These comments are informal
"for information™ purposes from responsible experts. It is not intended to necessarily
represent the views of the associated agency.

Tom Savage is a 36 years of public transportation veteran who presently holds the appointed title
of New York MTA Bus President for the 10" largest bus fleet in North America. He formally
held the position of Chief of the MTA Police Department. Mr. Savage provided his expert
opinion regarding security and rail fare gates in public transportation systems.

1.) Do fare gates in rail stations in anyway reduce crime?

The current NYCT turnstiles were designed to make it difficult for fare evaders to jump thru
and/or “‘backcock’the arms of the fare gates. This design was helpful in identifying fare evaders
in the act to transit police teams. The design slowed the fare evader and allowed the transit
police teams to react in a timely and safe manner during the actual arrest.

2.) If so, what type of crime and to what degree?

Fare evasion sweeps stops criminals at the turnstile/fare gates and allows for warrant checks and
weapon searches. Fare evasion tactics and sweeps have apprehended people wanted on
warrants, including criminals wanted on murder and many other serious crimes. Transit police
have confiscated hundreds of illegal weapons. Most importantly the sweeps have stopped
criminals before they can victimize subway riders and incidentally the casual farebeater when
apprehended experiences the daunting shock of being arrested for a crime. In addition, it is well
understood in the industry that minimizing fare evasion directly correlates to a reduction
associated with in-system criminal activity including graffiti.

3.) Do fare gates add an order of crowd control to an otherwise open system?

Yes. In the event of a major disruption to service — flooding, rolling stock malfunction, crime
investigation — the ability to open/close turnstiles is an effective tool and often used.

4.) In general what are the pros and cons of fare gates in stations in regards to law
enforcement?




ATTACHMENT B

Also see comment #2. Additionally, turnstiles assist transit police and subway operations staff in
eliminating an ‘out-of-control’ environment and reducing fear by preventing crime which in turn
increases ridership. The turnstile area allows for full enforcement of rules and regulations to
maintain an orderly subway environment providing a clear line of in-system management (also
known as the paid area) that limits the opportunities for crime.

5.) The electronic trip/ticket data that can be utilized to retrieve travel information from
the backend/database system when a suspect uses a uniquely serialized ticket of smart
card; is this of any help to back tracking where the suspect may been for law enforcement?

Law Enforcement agencies frequently use MetroCard usage/travel data in the investigation and
prosecution of criminals. Watch a few reruns of the various ‘Law & Order’ TV series which
depicts similar use by real law enforcement in NYC.

6.) Please add any other comments as to fare gates in support of law
enforcement...

It is simply a valuable tool used not only to improve fare collection revenue but a tool to help
make transit systems safer overall.



600°965°5$

L6L°26E$
e5L°L1E
102°2
%20'S
09g‘e
808y

£5.'622$
£08'e81
0214
%462
180’y
L0v'6¢

979'896$
118062
voL‘e
%298
Lys'y
6L5'LL

ZSELPeTS
280'cL8’L
£8L'YL
%9¢°S
SZ6'6
I4%: 2754

990°6£9°1$
£52°LLE"Y
8lz'oL
%80°9
005’9
£hi'g9lL

wioL

ad INJWHOVLLY

6L0°958% »p8°02Z$ 9.6'€ZS$ 6SZ'LLL$

G68°2£%
gle‘oe
18v
%019
Pt 4
1966

vez'ees
810
[4:74
%VeV
§.8
¥£9'6

9.0°C

166'L

LLL'eES
1£5'92
Ly
SO0°L
344
G/8's

vezzzs
18224
[(4:14
128 4
G/8
508'9

vzl'v$
62L'¢
09
£l'e
26l
oL6'L

gL'y

p0S'891$ £8L°62$ 962°0£L$ SZO'ELS

£08'veL
ovi‘e

%y el
(43

o6l

ovi'oz

oze
£'6
(4%

6ev'e

LET'V0L
559'L
6081

861
avL's

0ey'otL

S9L

€6’y

y8¢
gse'e

GLL'ESES 091°GLIS 186°964% £16°8E$
2.6'2782
Zer'y
%S9
(44
60.°39

209'26
0¥'L

296
ye9

08z'sl

G8L'651
JxaT4
98’

699
8LL'ey

6/1'1€

g6v

8y

69
Lie‘ol

LEL'ELZS 10661 PEZ'GELS 9ESPSE

686'812
9iv'e
%92'8
€15°%

v60°Zy

fepung
1e3o0)

L26'e9

GLO'L
8Lk
i8¢
£19'8

GEVLLL
89L'L
659
086
L¥8'9z

629'cy

£69
£v0L

oge
0¥9'9

Kepung

Z50°rLLS

rse'ers
£89'8¢
vl
%88'G
912
tAZ:p 41

vZe'eLs
09v'sL
162
%y
V8l
1821

815°8LLS
718'v6
£z8'L
%6L°8
L€6
§52'02

560°22¢$

919192
ze0's
%819

09.'002%
209°091
680°¢
%28’
186

0.0'cS

Aepimeg jejo}

LwE'voz$ SSE'9L¥S  SSY'E6$

678°GLS  0L9'028 r68°LLS
089'¢i 881’9l 515'6

vz lie €8l
9.'8 L'y 9
174 LG gLy

86¥'C ¥60'L 050'¢

S £ T C
oov'st
162
a4
veL
609 290°L 1191

69€'7Z8  £pL'9/$  900°81%
56¥'61 ¥16'09  SOV'vL

GLE VLY 142
S8 €L'oL LLS
661 gie 134

06E'Y yas'LL Log'y

22L°0048 Lp2E8LS 9ZLEPS

8/6'08  865'9¥L  LOG'VE

0551 618'C €99
18 98'G 8y
$56 prdN’ ViL

Li8'LL 60L'8y Z0s'st

L0€°€9$ 0802118 6Zv'02$
L¥9'08 ¥29'€6 £ve'aL

V.16 008't vie
606 99'G 86°C
0.l¢e LeL'L o84

pil'ob 0L8'Le ¥5'0L

ag - 0L

Aepinmjeg

NOISVAT F48Vd

6486207$

Zr6'01€8

v52'8¥2
9.6
%09'v
L
66112

$61°8818
955°051
06g
%61°€
8eY'e
269'81

§Z9°1018
00£°195
102°T
%Ce9
yoc's
578'v¢

£79°08L$

££0°LLS
928'95
X444
6801
6v€
W0z

L8Y°LES
g8l'sz
66
866G
98¢
92

LLLZELS
1£2'504
Siv
S9'LL
90¢g
655'e

Zr§'099°1¢ zeg'1sz$
ggv'L0z
064
6€'9
681'L
Y9eZL

yev'gze's
0i2Z's
%81V
LEL's
039'vZiL

GIG'POL'LS 9ZL'PHTS

099°1€6
ys9°c
%0
0s0'e
626'2L

Aeploopa
fejo]l

40 1S0O0 diAL

L0e's6L
99/

96’}
89¢

yov'e

£LE8°182'L$

826°29%
Zpe'0g
461
vie
Loy
502°2

££5'89%
928'vS
Giz
lce
Ge6
869'9

£15°2818
010'061
885
4
Zrs'L
[eler A

8rL'196$
616'8vy
092'L
06'e
899°L
ovL'sh

1sZ°2008
L08'Gze
8/2'L
S8’y
€84
£ve'oz

easosmmssnnnanns
s s
i

0LL°c2eL$

v8L°021$
Li1'96
122
1’9
8134
i8L'g

61v°'42$
£86'1Z
98
(A
128
Lv0'S

6p5'v12%
6£9'642
198
cL6
cLL
198'g

902°86$
v96'29Y
gig’L
20's
£66°L
991 '9¢

gsz'zees
208'252
Lo'L
S8’y
SSL'L
s¥8'02

£002/9/1 4

£69'789% SIVLOL WILSAS

£61°96%  SSO7 onusAdy jenuuy pojewisy

EY'SY UOISEAT [BNULY
8/L SjBUINST UOISBAT
60°¢ ey uoiseny
1G9 ajdwes

1946 diysiepiy] obeiony

Z20.2°09%  SSO 9nudaAdy jenuuy pajeun)sy

295'8y UOISBAT fenuuy
061 ajeuiisy uoiseAl
ce'e ajey uoiseasd
ove ajdweg

686’y diysiaply abeiony

€6C°L0LS  SSO7T 9NuUdAdY [enuuy pajewns3

716'G8 uoiseas jenuuy
LE€ alewisy uoiseAy
Ze'e oley uoiseAs]
8. ejdweg

8rL'0L diysiapiy abeiony

9688928  SSO7 aNUANGY [enuuy pajewinsy

580'GlZ UoISeAT [enuuY
£p8 SjRWNS3 UoiseA]
gL e Sjey uoiseAs
oL¥'L s|duleg
oLo'le diysiapty abersny

GPG'06LS  $S077 9nuaAdY jenuuy pajewsy

952251 uoiseAT [enuuy
669 sjeluns3 uoiseas
60°¢ aley uoiseay
1472 a|dwes

98¢'6) diysiepry ebelany

Kepyaapy




oOE o-m-mosna-h

fg papoddng ¢ Ol11siN
"IN ‘NoIs3a QWL N-OQN mN .—06—0#00
NOLIVLHOISNYAL pieog OJ}9|\

Ag paledaid .10} paledaid

e

.

. %&@
G

L Ghaa L

JUDWISSOSSY UOISeAT aJe4
OJ}9N V1

9 Juswiyoseny



1930 e
aseyoind 0] UoIB]S 1Xau 8y} Je 9|2IYsA U] 9ARS| 0] payse —

paulj Jou a1am alej 1081100 Bunjoe| siebuassed
.Say10j0 ule|d, ul pawiouad
sBuipuly Buipioosl
Jels aiNL yim Ajunoag ool ‘spiays
Aluno9 1 10 pa)sSISU0D swes) uoljoadsu| =

SpuayaaM J0j} sinoy Z21-8 —

Aepyoom 104 sinoy 9| —

abuelO ‘usalio

‘PI0D ‘an|g ‘pay Jo Buldwes onjewsisAs =

saui abuel 049\ + 1By 0NN IV
sSa)ey UoISeA] ale- - JUsWwiSSassy Juapuadapul



sassed |eulajul ylim saslojdws ona)y —
uoseal poob 10j pa)Io JON —

12X jusinpnel{ -

ale 1084100U| —

93O ON  —

19211 PlleA  —

‘UOISBAD JO seale
pue salej pl|eA |e]o] ‘peo| |el0] papioday
snq 1o Jed uleJ) yoes jo buidwes 9,001

Buipiooay ajdwes



od
TYRE senn o e— peoy ofen 19N
( | v z 0 Reraaly >@Uv_mm>>

Q pajoslion e oN  emm

- Apnyg uoiseas ale4
%OV %O0T %ae %P %OS %9

%0l %08 %oe

woysAg j1ey onep
SSEd 10 JaY3LL PHEA © INOYIM PEOT
1007 18G210

abuy so
10Buassed sjarjap o] jo abejuasiad $3] , \+4 "1

e
seeq BBy

e

Wiy
Kenpaseog bRy

woeois Opuspey
B, e
§ onuntasia
H wsodusn
ot A
gy

usaneg
P

voiBSYA

setony sy

Lo

AepMaap)



VI sew Fmm——eem—"
¥ 4 0

4002 12geRQ
pajE3) e

L, Joupqepmg  POSMRN1

witea Buoy

uaBiuigs
fbed

e i ves

PRO} Jofepy
Aemaai4
pajosloD Ble ON  ezzm

Aepinjes

%03 %0ZT %ot %OV %o %09 %0L %08 o

$58d 10 194014, PHEA © RO PR
lobuassed ajoiyap (83101 jo abrluaniayg

ang PistL
.Ezﬁiww
AR M
WoLreIS «
uowar”

USIBLIEIRE

G SRR
SANEIIWA,,

Y ENY
@

Apnis uoiseAs aie4
waysAg j1ey onow
s9jabuy so]

Kepinjes



w.:_m.,é;”] Eoma_ms_ N Ag
« N o \,m;wm_u_ Aepung
° pi0RYIC) BRQ ON  wam

Apnig uociseAg aley

%t

HEUE KNS KB WL g %o gy vy sy
100 199030 S58d 10 J3qOLL PHBA € Jnoyjipm peo E0~w>m oy S

Lone om0 1aBusssed 3[oRiaA 1230] JO 2PRIUSDIAY sajabuy so7

i st

4I2E CHUOPYHAVLER
wseT oy el

,. W . i Ay usmepunBet
koxz.zvzn . ,, , :ﬂz\anoa:-x

sspen  Joged
e SPIRL SM




%20’ L 89¢'g 18 962 166 [ejo]
%6101 0S0°} T4 8 £v6 wd} | -wdg
%.S'9 996'C LG 44 VLL'T wdg-weg|
%SS'S rasioll! g 0L LT weQ}-weg
sale
abejuaoiad payosyo jejo }09.4100U] [e}o ] saJle4 ON |ejol saled pljeA jejoL
Aepung
%109 121’1 6. 06¢ 852’/ ‘lejoy
% 16'8 62L') 14’ oVl GLG'L wd} | -wdg
% 29'G G68'E 95 €91} 9.9°¢ wdg-weQ|
% 95V €012 6 /8 100'C weQ|-weg
saie
abejuaaiad pa)oaysn jejot }08.4109%U] [ejo saleq ON |ejol saJde pljeA [elol
Kepinjeg
%BL Y €28'01 6. x4 L10'91 flejo
%928 86€°C Le 19} 002’2 wd| |-wdy
%60 62¢'S 9z z61 LEL'S wd/-wdg
%02'G L02's Gl 952 9€6'y wdg-weg
%90°€ 688'C L zil 0LL'€ weg-weg
sale
obejuasiad payoays jejot }oa4100U] jej0 ] sale4 ON jejol sale4 pijeA jejol
Aepyoopn

apPIA\ WB)SAG



sauy |je

%2S'S 816'6Z 6£2 €Lb'l 992'82 10} [E10. 12197
%09'G 09€'€ 52 €9} zLL'e abueup
%bSE 160"t 8z 7 256'S p|oo
%L0°9 09%'9 0L zze 890'9 anig
%68'9 L¥8'y v 62 elg'y uaalio
%YE'S L01LL 2 615 195°01 pay
sale
abejuasiad payoay) jejo }93.1100U] [ejoL saljeq ON [ejoL saleq pieA |ejol

S|e10] |[eJan)



Jusdiad G-¢ usamiaqg
P8JoU }SBMO| S8l uoiseAs polad yead

'Jusolad /-G JO UOISeAS Os|e \
mwmn>mcUcmv_mméncm>mnv_mm>>>mnc__\/_

Jusolad Q-8 JO S3)eJ UOISBAD
1saybiy ay) pey spimwalsAs sbuluasng =«
sAepung juaoiad ; —
sAepin)eg juadlad g —
sAepysap) Juadlad ¢ —

9J9M SaUl] |[|e SS0JOe Salel UOISBAD ||BJoAD

suoljeAlasqO apimwalsAg Aoy



ol

‘suoljoadsul pieoquo
Bulinp auiwislap 0} JepJiey ybnoy)
‘Usas Ajaiel alam S18)21] JUBINPNEIH =
'SOUl] Usam]aq Ssiajsuel)
buipiebal sajni ayj 0] buldype j0u
9JoM JSOW ‘sale} 1081102Ul YlIM 8soy] JO =
‘'sSalej ou AQ pajeulwop
9laM Saul| ||e SS0loe Sa)el UOISBAS |[eJoAQ @

suolleAlasgO uoiseA] Aoy



bl

ybiy sem uojbulwijips-jersaduw] Jo Yyinos aul] anjg —

aulT P|O9) 8y} SEM Sajel UOISBAS JaMO| Ulim uonjdeoxg —

‘saul|

Jsow Jo yjbusj ||n} 8y} BullsAoD ‘Spuadeam o)
Ajjeoiydesbosb peaidsepim aiow uoiseAs JaybiH =

aul abueip —

JUowIB\/aIYS|IA\ PUB UOIJB)S UOIUM USBM]a( aul pay —

oul

an|g uo uojbulw|ipp-leuadw| 0] uosne|s ,w>m_8_mm>w_/ -

:21oM SAepyaam sjuswbas uoisens Jaybiy Jayio =
uobulwijipn/eaduwy
pue SUIOYIMBH USDOM]S( BI0W SPUDNOOM —
“YIEMION pue auioyimmeH usamiaq shepyaom —

suoljeAlasqQ Juswbag aul Asy



%ZL9 GE6'L 61 bl G08'l fejol
%Z9'6 29 g S 95 wid} | -wdg
%98'G G99 o] 62 929 wdg-weg|
%8 ¥ 9%9 4 12 Gl9 weQ-weg
sale
abejualiag peyjoayo jejol jo9.4102U] jejo | sale- ON |ejoL saJde pljeA |ejol
Aepung
%8€'9 268'e 82 vSlL LT ‘jeyol
%0.L'8 vG6 S 8. 1.8 d} | -wdg
%98'G 121t 0z o 190°L wdg-ureq|
%8T ¥ V22 € 0¢ 68/ WeQ}-weg
sale
abejuasiad pa)oay9 jejoy }0941092U| [e}o L sale4 ON [ejoL sale pljeA |ejoL
Aepuanjeg
%SY ¥ 0z¢'9 1 4°T4 6€0'9 ‘rejo
%6E "9 6811 8 89 €LLY wd} }-wd/
%06'S 899'l el s €09'L wd/-wdg
%Z0°S £66°| 9 6 £68'l wdg-weg
%ZLZ A 0 oy 0EY'L wee-weg
sole4
abejuasioad payoay jejol }094402U] jej0 ] sale] ON |ejoL sale pijeA jejol
Kepyoom

aul] pay



%EL 0l 219 el 6V 055 [ejol

%0€ "6 621 S L L) wid} | -wdg

%608} 661 8 8z €9l wdg-weq}

%EB ¥ 8¢ 0 i 0.2 weg|-weg

saled
obejuasiad paosy) |ejot }084102Uj [e)O | sale ON jejo] sale4 pljeA |ejol
Aepung
%8 L 1€6 bl 29 868 lfejoy
%G8 661 L ol z8l wd} | -wdg
%EL 01 ole 8 ve 8¢ wdg-weg|
%LL'S 9y 4 2z 26¢ weg}-weg
sale
abejuaaiad payoayo jejol Joali00U| |ej0 | sale ON [ejoL sale pljeA |ejol
Aepinjeg
%209 v0g'e 8l 181 soL'e jlejoL
%SG9'LL 90z 9 81 z8l wd} | -wdy
%08y Zrs'L g 69 89"} wd/-wdg
%CL'6 TLL S 0L 169 wdg-weg
%CE'E ¥8. z vz 8G/ wee-weg
soled
abejuadiad payoayn jejol }09.41092Uj [ejo sole4 ON [ejoy sale pljeA jelol
Aepyoomm

aul] usaln)



%028 €Ls'l %> 06 69E'} ejoL
%8L L1 162 Gl 0z 29¢ wd} L-wdg
%659 986 8l Ly 126 wdo-weq|
%EY 0l 0£2 l €z 902 WeQ | -Wweg
saled
abejuasiad pay29ys fejot }994109U] [e}0L saleq4 ON |ejol sale4 pljeA |ejolL
Aepung
%¥9'G 168°L 8z 6. 0611 ‘lejor
%606 0ge g G2 00€ wd} |-wdg
%99'G LELL 4 5% 190°L wdg-weQ|
%86°C 9cy 4 L £z weg|-weg
sale4
abejusasiad payoayn jejoL }o94109Uj |ejo | saleq ON |ejol saide pijeA |ejol
Aepunjeg
%8Z'S 050'c g €6l 688'C ‘ejo}
%96} } 89¢ € I A wdy p-wdy
%S8 €8/ 4 g Syl wd,-wdg
%58 G611 € €5 660°L wdg-weg
%60°C byl 0 €z 1zl weg-leg
sale
abejuasiad payoay9 jejoL }994100U] €30 | sale ON [ejoL sale pijeA jeiol
Aepyoom

auI] an|g



%YEY G/8 8 0¢ L€8 fejo]
0 0 0 0 ud] |-wdg
%¥e G/8 8 o€ L€8 wdg-weQ}
== 0 0 0 0 weg | -weg
sale
abejuaoied payoayo |ejoL }09.4102Uj jejo ] sale4 ON [e1o] saJde4 pleA |ejoL
Aepung
%L ¥ 8/ 9 It 1S/ llejo
0 0 0 0 wd} |-udg
%lT ¥ v8. 9 L2 LS. wdg-weQ|
0 0 0 0 WeQ}-weg
sale
abejuaaiod payo9yo jejog }0941090U| |e}0 | sale4 ON jejol saJle pljeA [ejoi
Aep.injeg
%¥0'E 8E¥'T vl 09 V€' flejor
%65'G 98¢ 14 4 0l¢ wd} | -wdy
%1€ GEB S 14 G06 wd/-wdg
%Ll L 118 b 4 298 wdg-we
%C8'€E ove 4 6 LT€ weg-ueg
saie
abejuaaiad payo9y) jejoL joai100u] jejo} sale- ON |ejo] sale4 pijeA jeloL
Aepxoapn

aul ploD



%LE'G eey L 9l OL¥ lejoL
0 0 0 0 wd} | -wdg
%G0'L R4 L 0L vee wdg-weg}
%EL'E z61 0 9 98l weg | -weg
sale
abejuaaiad pay29y9 |ejoL Jo0.4l100Uj [ejo ] saie ON jejol saled pljeA jejol
Aepung
%60'9 ole'L 9 89 Zrl'l f1ejo
%9.'6 ove € ¥4 zee wd} | -wdg
%L L€S ) €T €L wdg-weQ|
%00°9 eey 4 e L0V wegQ}-weg
sale
obejuaoiod pay29y) |ejoL }199.4.402Uj jejo saie ON jejol sale pljeA [eyoL
Kepianjeg
%CE'G AW 4 6. 029'L ‘lejo
%680} 67€ 0l 8z LLE wid} |-wdy
%b.L'C Lov L ol 06¢€ wd/-wdg
%019 0Ly 0 Ge g8e wdg-weg
%60°C LGS b 9l vES weeg-weg
sajed
abejuaoiod payoayy jejol }994400Uj jej0 | sale ON |ejoL sale4 pljeA jelof
Aepyaapn

aul] abuelQ



Attachment E

De 2
Soto Balboa
Tampa Woodley

Woodman
Laurel
Canyon

&3

Sepulveda

Namer Pierce Reseda. e North

Center " College . Nuys - A Hollywood Sierra
Valley X Madre
Coltege- 71 \ Lake Atlen Vilta

Universal
City

Hollywood! Hollywood/
o)\ Highland  Western

“ Highland Park ... <18

Vermont/Sunsét £ Southwest Museum

3 VennonUSé'nta Monica 03“Heritage Square
Vermont/Beverly {o7) LincoiniCypress
Westlake/

Vermont MacArthur Park. /Z !
Wilshire! oy, Tth& hinatown .
Western @ etro, ion:Station

Wiishire!

Normandie Civic ,' enter

Pershing
Square Y

Pico
Grand

San Pedro

Washington

Vermon

Slauson

Fiorence

Firestone

imperial/

103rd Street
Hawthorne 0 iimington

Aviatiol ° Crenshaw Vermont. Avalon /
RO EG I -
Mariposa &

Harbor
El Segundo €3 Transitway

Long Bedch

Lakewood  gyydepaker

Douglas

Redondo Beach &

i &
Pacific Coast Hwy (23
Anabieim ©9

Pacific @331 5th Street
6321 18t Strest
Long Beach
Transit: Matl

_os Angeles Percentage of Total Vehicle Passenger Date Lreafed
i Load Without a Valid Ticket or Pass Novemeber 2007
Vietro Rail System 12% 1% 10% gy g
% Bk Th 6% 5% 4% 3% 29 19 Crime Levels 0

-are Evasion Study Per Month

No Data Collected

Weekd ay Freeway 0 2 4
Metro Major Road ——] Miles




