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SUBJECT: METRO RAIL GATING

ACTION: RECEIVE AND FILE

RECOMMENDATION

Receive and File the final draft ofBooz Allen Hamilton Gating Feasibilty 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. Attchment A is the final draft of this study.

BACKGROUND

As Los Angeles Metro remains the only non-barrier subway system in Nort 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:

. Impacts of fare evasion in a "proof of payment" environment in both heavy and light rail

systems and bus rapid transitways
. Cost oflong term transit fare inspection and law enforcement with and without barrier

gates or other evasion mitigation
. Impacts to public safety and security

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

. Abilty to fully implement the smart card based TAP card in a non-barrier system

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

. Opportunity for leasing equipment and servces 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 Attchment 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
Millons) :

Booz Alen "ROM" Cost Estiates

( $ Milions)

#0£ One Time Operation/Maint. 10 years evenly
Option Metro Rail Lines

Gates Civil Cost
Equipment Cost (over 10 years) amortized, includes

Buy or Lease ANNUAL Cost Operating & Maint.
ANNUAL Cost

Metro Red/Purple
1. Line Gating only

157 $12.45"1' $9.0 $0.52 $2.01
(no Light Rail or
BRT)
Metro Red/Purple

2. Line plus strategic
stations on Green,
Blue, and Gold 275 $30.89"10" $15.28 $0.99 $3.51
Lines (does not
include barriers
on BRT
All Metro

3. stations, not
architecturally 394 $46.35,H", $18.49 $1.21 $4.27

constrained

-k Includes 30% contingency
?":* Includes 30% contingency
?bb":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 (Milions) by Booz Alen:

Booz Alen LEASING Estimate with Fare Evasion Recover & Fare Inspecon Costs

( $ Milons)
Option 1 - Option 2 - Option 3 - Al Metro

Annua Costs: Red/Purple Only Red/Purple + stations, no Orange
Strate .c lR stations line

Contractor
BuildlOperate lease,
10 years (g 5%

$2.01
$3.45 $4.19

interest including
contin enc

Additional customer
service public phone

$0.55 $0.73 $1.10response for
mana in ates
Fare inspection at
non-gated stations
and
supervisionl customer $1.41 $ 2.40 $2.83
support at gated
stations by Metro
Transit Securi

Tota Annua costs
Less Fare Evasion
Less current

contracted Fare ($7.06 ) ($7.06) ($7.06)
ins ectors

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 offcers, 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 wil be replaced with Metro Transit
Security.
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Capita Acquisition ROM Estimates (Milions) by Booz Alen

Booz Alen Capita Estimate with Fare Evasion Recovery & Fare Inspecon Costs
($ Milions)

Option 1 - Option 2 - Option 3 - Al Metro

Annua Costs: Red/Purple Only Red/Purple + stations, no Orange
Strate .c 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 $1.10response for
mana in ates
Fare inspection at
non-gated stations
and
supervsionl customer $1.41 $2.40 $2.83
support at gated
stations by Metro
Transit Securi

Tota Annua costs
Less Fare Evasion
Less current

contracted Fare ($7.06) ($7.06) ($7.06)
ins ectors

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 civilan fare inspectors. Furter, 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 curent civilan fare inspectors wil be replaced with Metro Transit
Security.

Cost of Fare Evasion based on TMD Evasion Rate

In October 2007, TMD presented an Evasion Study (Attchment q 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, peakloff-peak, weekday and weekend analysis that shows the
estimated cost of the fare evasion to be $5.5 milion (Attchment OJ. 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 (Attchment.l. 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 wil
be relatively easy to install gates. This option, while the least costly (due to less equipment
quantities and least civil engineering required) wil 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 wil require
Metro to remain a "flat fare" system from practical considerations due to the inabilty 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 pius 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 utilzing and relocating the existing "stand alone rail validators" from Metro Red
Line. This configuration and mixed use of barrier gates with validators wil 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 suffcient 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
wil be eligible for such available funding.

Option 3 - Al 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

· 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

ATIACHMENT(S)

A. Booz Allen Hamilton Final Draft Metro Rail Gating Analysis
B. Expert Opinions - Transit Chiefs of Police/Security
C. TMD Evasion Study
D. TMD Revenue Recovery Estimate
E. Metro 2006 Crime Statistics to TMD Evasion Study

Prepared by: Jane Matsumoto, DEO Regional TAP
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in
g,

 p
ro

du
ci

ng
 a

nd
 d
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tr

ib
ut

in
g 

fa
re

 m
ed

ia

su
ch

 a
s 

tic
ke

ts
, l

im
ite
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us

e 
sm

ar
t c

ar
ds

, e
tc
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ra

ns
it 

ag
en

ci
es

 a
re

 e
xa

m
in

in
g 

th
e 

bu
si

ne
ss

 c
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e 
an

d 
se

ve
ra

l a
re

 a
lr

ea
dy

ex
pe

ri
m

en
tin

g 
w

ith
 a

cc
ep

ta
nc

e 
of

 th
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e 
ca

rd
s.

. P
as

se
ng

er
s 

co
ul

d 
ri

de
 w

ith
ou

t p
re

-r
eg

is
te

ri
ng

 o
r 

bu
yi

ng
 a

 c
ar

d,
 a

s 
lo

ng
 a

s 
th

ey
 h

av
e 

a 
cr

ed
it 

ca
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.
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T
h
e
 
b
u
s
i
n
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s
s
 
c
a
s
e
 
i
s
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t
í
1
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n
 
d
e
v
e
l
o
p
m
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n
t
.
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o
m
e
 
i
s
s
u
e
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t
h
a
t
 
m
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r
e
l
a
t
e
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o
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e
t
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o
:
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M

et
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 s

m
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t c
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 m
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n 
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e 
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 n
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 c
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t b
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 p
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. c
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 c
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 c
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t c
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 c
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.
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p
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.
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 d
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 m
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 c
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 d
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 c
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t c

os
ts

 f
or

 th
e 

op
er

at
or

 a
nd

 r
ed

uc
e 

ca
sh

ha
nd

lin
g.

M
an

ua
lly

 o
pe

ra
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, c
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 b
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b
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c
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c
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c
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t f
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 p

ro
du

ct
s)

:

-
 
I
n
 
S
a
n
 
F
r
a
n
c
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p
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.
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t c
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ra
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 b
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 c
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p
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p
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ra
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p
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b
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c
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p
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b
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p
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b
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p
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c
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t r
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l s
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at
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, p
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t c
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p
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R
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p
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R
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p
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r
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l
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at
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.
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p
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R
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p
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i
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c
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 c
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id

er
s 

ar
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 p
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w
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r
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p
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e 

ty
pe

s.

W
hi

le
 th

er
e 

ar
e 

no
 f

ir
m

 in
du

st
r-

w
id

e 
gu

id
el

in
es

, a
ne

cd
ot

al
 in

fo
rm

at
io

n 
an

d 
ob

se
rv

at
io

n 
in

di
ca

te
 th

at
 "

fu
ll 

co
m

pl
ia

nc
e"

 w
ith

 f
ar

e

co
lle

ct
io

n 
re

qu
ir

em
en

ts
 p

ro
ba

bl
y 

le
av

es
 a

bo
ut

 1
 %

-2
%

 o
f 

pa
ss

en
ge

rs
 d

et
er

m
in

ed
 to

 e
va

de
 p

ay
m

en
t. 

In
 a

dd
iti

on
, g

at
es

 th
at

ac
co

m
m

od
at

e 
A

D
A

 r
eq

ui
re

m
en

ts
 m

ay
 a

llo
w

 f
ar

e 
ev

as
io

n:

.
 
L
e
a
f
 
g
a
t
e
s
:
 
P
a
s
s
e
n
g
e
r
s
 
s
t
e
p
 
o
v
e
r

.
 
P
a
d
d
l
e
 
g
a
t
e
s
:
 
P
a
s
s
e
n
g
e
r
s
 
o
p
e
n
 
a
n
d
 
a
l
l
o
w
 
o
t
h
e
r
s
 
t
o
 
p
a
s
s
 
t
h
r
o
u
g
h
.

E
m

er
ge

nc
y 

eg
re

ss
 g

at
es

, w
hi

ch
 m

us
t b

e 
pr

ov
id

ed
 to

 m
ee

t f
ir

e 
pr

ot
ec

tio
n 

re
qu

ir
em

en
ts

, m
ay

 a
ls

o 
en

ab
le

 f
ar

e 
ev

as
io

n:

.
 
G
a
t
e
s
 
c
a
n
 
b
e
 
l
e
f
t
 
o
p
e
n
,
 
o
r
 
c
a
n
 
b
e
 
o
p
e
n
e
d
 
b
y
 
a
n
 
a
c
c
o
m
p
l
i
c
e
 
w
h
o
 
e
n
t
e
r
s
 
t
h
r
o
u
g
h
 
a
 
f
a
r
e
g
a
t
e

. P
er

so
ns

 w
ho

 b
oa

rd
 a

t a
n 

un
ga

te
d 

st
at

io
n 

an
d 

do
 n

ot
 ta

p 
a 

fa
re

 c
ar

d 
ca

n 
ex

it 
by

 p
us

hi
ng

 th
e 

"s
m

as
h 

ba
r"

 o
n 

th
e 

em
er

ge
nc

y

ga
te

.

A
t l

ig
ht

 r
ai

l s
ta

tio
ns

, w
he

re
 th

e 
tr

ac
kw

ay
 is

 e
as

ily
 a

cc
es

si
bl

e 
fr

om
 th

e 
st

re
et

, p
as

se
ng

er
s 

ca
n 

cl
im

b 
up

 o
nt

o 
th

e 
pl

at
fo

rm
 b

eh
in

d 
th

e

ga
te

s.

Fa
re

 in
sp

ec
tio

n,
 w

hi
ch

 is
 c

ur
en

tly
 p

ro
vi

de
d 

by
 th

e 
L

os
 A

ng
el

es
 S

he
ri

ff
s 

D
ep

ar
tm

en
t, 

w
ou

ld
 b

e 
re

st
ru

ct
ur

ed
 if

th
e 

ra
il 

sy
st

em
 is

 g
at

ed
.

.
 
F
a
r
e
 
i
n
s
p
e
c
t
i
o
n
 
i
s
 
c
o
n
t
r
a
c
t
e
d
 
t
o
 
t
h
e
 
L
o
s
 
A
n
g
e
l
e
s
 
S
h
e
r
i
f
f
s
 
D
e
p
a
r
t
m
e
n
t
,
 
b
u
t
 
i
s
 
c
o
n
d
u
c
t
e
d
 
b
y
 
n
o
n
-
s
w
o
r
n
 
p
e
r
s
o
n
n
e
L
.
 
T
h
e

c
u
r
r
e
n
t
 
c
o
s
t
 
o
f
 

fa
re

 in
sp

ec
tio

n 
is

 $
7.

06
 m

ili
on

 p
er

 y
ea

r.

. M
et

ro
 s

ta
ff

 h
as

 a
dv

is
ed

 th
at

 th
e 

Sh
er

if
fs

' s
ep

ar
at

e 
no

n-
sw

or
n 

in
sp

ec
tio

n 
fo

rc
e 

w
il 

be
 e

nd
ed

 if
 g

at
es

 a
re

 in
st

al
le

d.

In
sp

ec
tio

n 
w

il 
be

 c
on

du
ct

ed
 b

y 
L

os
 A

ng
el

es
 S

he
ri

ff
s 

D
ep

ar
tm

en
t i

n 
th

e 
no

rm
al

 c
ou

rs
e 

of
 p

at
ro

lln
g 

th
e 

sy
st

em
 a

nd
 b

y

no
n-

sw
or

n 
M

et
ro

 T
ra

ns
it 

O
ff

ce
rs

, w
ho

 w
ill

 b
e 

M
et

ro
 e

m
pl

oy
ee

s.
 .
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ep
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t
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I
t
 
i
s
 
a
s
s
u
m
e
d
 
f
o
r
 
p
u
r
p
o
s
e
s
 
o
f
 

th
is

 r
ep

or
t t

ha
t p

at
ro

lli
ng

 b
y 

L
A

SD
 w

ou
ld

 n
ot

 in
cr

ea
se

 a
ft

er
 th

e 
fa

re
 in

sp
ec

tio
n 

fo
rc

e 
is

re
m

ov
ed

. T
hi

s 
w

ou
ld

 y
ie

ld
 a

 s
av

in
gs

 o
f$

7.
06

 m
ill

io
n 

an
nu

al
ly

.

.
 
T
h
e
 
M
e
t
r
o
 
T
r
a
n
s
i
t
 
O
f
f
i
c
e
r
s
 
w
o
u
l
d
 
p
r
o
v
i
d
e
 
f
a
r
e
 
e
n
f
o
r
c
e
m
e
n
t
.
 
T
h
i
s
 
w
o
u
l
d
 
i
n
c
l
u
d
e
 
t
w
o
 
c
o
m
p
o
n
e
n
t
s
:

In
sp

ec
tio

n 
of

 f
ar

es
 a

t r
em

ai
ni

ng
 u

ng
at

ed
 s

ta
tio

ns
. F

or
 p

ur
po

se
s 

of
B

oo
z 

A
lle

n'
s 

co
st

 a
na

ly
si

s,
 w

e 
ha

ve
 u

til
iz

ed
 th

e
cu

rr
en

t l
ev

el
 o

f 
L

A
SD

 f
ar

e 
en

fo
rc

em
en

t e
ff

or
t a

nd
 a

dj
us

te
d 

it 
pr

op
or

tio
na

l t
o 

th
e 

re
m

ai
ni

ng
 p

op
ul

at
io

n 
th

at
 w

il 
no

t b
e

ch
ec

ke
d 

at
 f

ar
e 

ga
te

s.
 W

e 
ha

ve
 a

ls
o 

us
ed

 th
e 

lo
w

er
 r

at
e 

fo
r 

M
et

ro
 T

ra
ns

it 
O

ff
ce

rs
.

Pr
es

en
ce

 a
t g

at
ed

 s
ta

tio
ns

 to
 r

ed
uc

e 
ga

te
-j

um
pi

ng
 a

s 
w

el
l a

s 
pr

ov
id

e 
cu

st
om

er
 a

ss
is

ta
nc

e.
 M

et
ro

 is
 c

ur
re

nt
ly

re
vi

ew
in

g 
th

e 
st

af
fn

g 
le

ve
ls

 th
is

 m
ay

 r
eq

ui
re

. I
n 

pr
ac

tic
e,

 th
is

 is
 a

 d
yn

am
ic

 s
itu

at
io

n,
 a

nd
 s

ta
ff

ng
 le

ve
ls

 a
nd

a
s
s
i
g
n
m
e
n
t
s
 
a
r
e
 
a
d
j
u
s
t
e
d
 
i
n
 
r
e
s
p
o
n
s
e
 
t
o
 
c
u
r
r
e
n
t
 
n
e
e
d
s
.
 
F
o
r
 
p
u
r
p
o
s
e
s
 
o
f
 

th
e 

co
st

 a
na

ly
si

s,
 w

e 
ha

ve
 a

ss
um

ed
 th

at
 th

er
e

w
ou

ld
 b

e 
on

e 
of

fi
ce

r 
av

ai
la

bl
e 

fo
r 

ev
er

y 
fi

ve
 g

at
ed

 s
ta

tio
ns

 f
or

 a
ll 

op
er

at
in

g 
ho

ur
s.
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G
a
t
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n
g
 
M
e
t
r
o
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s
 
r
a
i
l
 

lin
es

 c
ar

re
s 

a 
va

rie
ty

 o
f d

ire
ct

 a
nd

 in
di

re
ct

 c
os

ts
. T

he
 c

on
tr

ac
to

r 
ha

s 
pr

im
ar

y 
re

sp
on

si
bi

lit
y 

fo
r 

eq
ui

pm
en

t a
nd

r
e
l
a
t
e
d
 
s
e
r
v
i
c
e
s
.

.
 
F
a
r
e
g
a
t
e
s

.
 
E
n
g
i
n
e
e
r
i
n
g
 
d
e
s
i
g
n
 
a
n
d
 
s
o
f
t
w
a
r
e

.
 
I
n
s
t
a
l
l
a
t
i
o
n

. M
in

or
 s

ite
 p

re
pa

ra
tio

n 
(d

ril
in

g,
 w

iri
ng

, e
tc

.)

.
 
M
o
d
i
f
i
c
a
t
i
o
n
s
 
t
o
 
s
t
a
t
i
o
n
 
c
o
m
p
u
t
e
r
 
a
n
d
 
c
o
m
m
u
n
i
c
a
t
i
o
n
s
 
e
q
u
i
p
m
e
n
t
 
t
o
 
s
u
p
p
o
r
t
 
f
a
r
e
g
a
t
e
s

.
 
M
o
d
i
f
i
c
a
t
i
o
n
s
 
t
o
 
c
e
n
t
r
a
l
 
c
o
m
p
u
t
e
r
(
s
)
 
a
n
d
 
r
e
g
i
o
n
a
l
 
c
o
m
p
u
t
e
r
 
t
o
 
s
u
p
p
o
r
t
 
n
e
w
 
f
a
r
e
 
p
o
l
i
c
i
e
s
 
a
n
d
 
i
n
c
r
e
a
s
e
d
 
t
r
a
n
s
a
c
t
i
o
n
s
 
f
r
o
m

ta
p-

on
lta

p-
of

f 
sy

st
em

. M
od

if
ic

at
io

ns
 to

 T
V

M
s 

an
d 

ot
he

r 
ex

is
tin

g 
eq

ui
pm

en
t t

o 
su

pp
or

t n
ew

 f
ar

e 
m

ed
ia

 (
if

 n
ee

de
d)

.
 
A
d
d
 
f
a
r
e
 
d
e
v
i
c
e
s
 
(
o
p
t
i
o
n
a
l
,
 
d
e
p
e
n
d
i
n
g
 
o
n
 

fa
re

 p
ol

ic
y)

.
 
P
a
r
s
,
 
d
o
c
u
m
e
n
t
a
t
i
o
n
,
 
t
r
a
i
n
i
n
g
 
a
n
d
 
m
i
s
c
e
l
l
a
n
e
o
u
s
 
s
e
r
v
i
c
e
s

.
 
P
r
o
j
e
c
t
 
m
a
n
a
g
e
m
e
n
t
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
M
e
t
r
o
.
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w

he
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ta
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us

t b
e 

m
od

if
ie

d 
fo

r 
ga

te
s 

an
d 

as
so

ci
at

ed

eq
ui

pm
en

t.

.
 
E
n
g
i
n
e
e
r
i
n
g
 
f
o
r
 
s
t
a
t
i
o
n
 
m
o
d
i
f
i
c
a
t
i
o
n
s

. M
in

or
 s

ite
 p

re
pa

ra
tio

n 
w

he
re

 p
ro

vi
si

on
s 

ar
e 

al
re

ad
y 

in
 p

la
ce

.
 
M
a
j
o
r
 
r
e
c
o
n
s
t
r
u
c
t
i
o
n

-
 
R
a
m
p
s

-
 
F
e
n
c
e
s
,
 
w
a
l
l
s
 
o
r
 
o
t
h
e
r
 
b
a
r
r
e
r
s
,
 
p
l
u
s
 
e
m
e
r
g
e
n
c
y
 
e
g
r
e
s
s
 
g
a
t
e
s

-
 
C
o
n
c
r
e
t
e
 
p
a
d
s
 
f
o
r
 
n
e
w
 
o
r
 
r
e
l
o
c
a
t
e
d
 
e
q
u
i
p
m
e
n
t
 
i
f
 
n
o
t
 
m
o
u
n
t
e
d
 
o
n
 
e
x
i
s
t
i
n
g
 
s
t
r
u
c
t
u
r
e

.
 
P
o
w
e
r

.
 
C
o
m
m
u
n
i
c
a
t
i
o
n
s

- 
N

ew
 d

uc
t, 

w
hi

ch
 h

as
 to

 b
e 

tr
en

ch
ed

 in
to

 th
e 

st
at

io
n 

ar
ea

 f
or

 g
at

es
, r

el
oc

at
ed

 T
V

M
s 

an
d 

re
lo

ca
te

d 
va

lid
at

or
s.

-
 
C
o
m
m
u
n
i
c
a
t
i
o
n
s
 
a
n
d
 
p
o
w
e
r
 
l
i
n
e
s

- 
Pa

ss
en

ge
r 

te
le

ph
on

es
 (

ad
di

tio
na

l t
el

ep
ho

ne
 s

o 
th

er
e 

is
 o

ne
 o

n 
bo

th
 s

id
e 

of
 th

e 
fa

re
 li

ne
) 

fo
r 

re
m

ot
e 

cu
st

om
er

 s
up

po
rt

-
 
C
l
o
s
e
d
 
c
i
r
c
u
i
t
 
T
V
 
f
o
r
 
s
e
c
u
r
i
t
y
 
m
o
n
i
t
o
r
i
n
g
.

.
 
S
h
e
l
t
e
r
 
f
o
r
 
g
a
t
e
s
 
i
f
 
p
r
o
v
i
d
e
d
 
i
n
 
a
n
 
o
p
e
n
 
a
r
e
a
.
 
S
h
e
l
t
e
r
 
i
s
 
a
l
s
o
 
r
e
q
u
i
r
e
d
 
f
o
r
 
T
V
M
s
 
b
y
 
M
e
t
r
o
 
p
o
l
i
c
y
.

. R
el

oc
at

ed
 v

al
id

at
or

s 
to

 im
pr

ov
e 

cu
st

om
er

 c
om

pl
ia

nc
e,

 in
cl

ud
in

g 
co

m
m

un
ic

at
io

ns
 a

nd
 s

tr
uc

tu
ra

l i
nf

ra
st

ru
ct

ur
e.

.
 
A
t
t
e
n
d
a
n
t
s
'
 
b
o
o
t
h
s
 
(
n
o
t
 
i
n
c
l
u
d
e
d
)
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re
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ts

 a
n 

in
iti

al
 e

st
im

at
e,

 s
ub

je
ct

 to
 f

ur
th

er
 d

is
cu

ss
io

n 
w

ith
 M

et
ro

.

T
he

 e
st

im
at

e 
in

cl
ud

es
:

. R
el

oc
at

io
n 

of
 s

om
e 

T
V

M
s 

of
f-

pl
at

fo
rm

 w
he

re
 n

ee
de

d,
 a

nd
 in

fr
as

tr
uc

tu
re

 (
ca

no
pi

es
, d

uc
t, 

fo
un

da
tio

n,
 tr

en
ch

in
g)

 f
or

 th
em

.
 
P
u
b
l
i
c
 
t
e
l
e
p
h
o
n
e
s
,
 
i
n
c
l
u
d
i
n
g
 
c
a
b
l
i
n
g
 
a
n
d
 
P
B
X
 
u
p
g
r
a
d
e

.
 
C
l
o
s
e
d
 
c
i
r
c
u
i
t
 
t
e
l
e
v
i
s
i
o
n
 
w
h
e
r
e
 
n
e
e
d
e
d
 
t
o
 
c
o
m
p
l
y
 
w
i
t
h
 
M
e
t
r
o
 
p
o
l
i
c
y
,
 
i
n
c
l
u
d
i
n
g
 
c
a
b
l
i
n
g
.

.
 
R
e
l
o
c
a
t
i
o
n
 
o
r
 
r
e
m
o
v
a
l
 
o
f
 
s
t
a
n
d
-
a
l
o
n
e
 
v
a
l
i
d
a
t
o
r
s
.

.
 
F
a
r
e
g
a
t
e
 
I
n
s
t
a
l
l
a
t
i
o
n
 
b
y
 
c
o
n
s
o
l
e

.
 
S
w
i
n
g
 
G
a
t
e
s
 
f
o
r
 
e
m
e
r
g
e
n
c
y
 
e
g
r
e
s
s
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
a
c
c
e
s
s

.
 
F
e
n
c
e
 
R
a
i
l
i
n
g
,
 
f
o
r
 
a
 
s
i
m
p
l
e
 
s
t
e
e
l
 
f
e
n
c
e
.

.
 
D
r
i
l
l
n
g
 
a
n
d
 
c
o
r
i
n
g
 
o
f
 

ho
le

s 
fo

r 
eq

ui
pm

en
t i

ns
ta

lla
tio

n

.
 
C
o
n
d
u
i
t

· I
ns

ta
lla

tio
n 

of
 c

ab
lin

g 
an

d 
w

ir
in

g

In
 a

dd
iti

on
, t

he
re

 w
ill

 b
e 

co
st

 f
or

 d
es

ig
n 

an
d 

ov
er

si
gh

t c
os

t:

.
 
A
r
c
h
i
t
e
c
t
u
r
a
l
 
d
e
s
i
g
n
 
a
n
d
 
d
r
a
w
i
n
g
s
.

.
 
M
e
t
r
o
 
m
a
n
a
g
e
m
e
n
t
 
o
f
 

th
e 

pr
oj

ec
t, 

in
cl

ud
in

g 
ci

vi
l c
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st

ru
ct

io
n 

m
an

ag
em

en
t a

nd
 te

ch
ni

ca
l s

up
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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 offcers 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.

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

The folks we catch evading the fare come from all socio-economic levels. It seems like
everyone wil 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. It is not possible to measure how many other crimes
they don't commit in the Metro because they have been deterred from coming in.

3.) 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 tryng to make them pay. The fare
gates provide one more potential control point, even though we don't use them that
way very often.

5.) 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 suffcient 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



ATTACHMENT B

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 oflaw 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 Witli
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. Sellng 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 wil turn the media off. It 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
stil couldn't hope to do anyting about people defrauding us with stolen credit cards.
The amount of this tye 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 tye
ofloss 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 rage 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 Feasibilty 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 10th 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. 
 



A
 T

T
 A

C
H

M
E

N
T

 D

T
M
D
 
C
O
S
T
 
O
F
 
F
A
R
E
 
E
V
A
S
I
O
N

T
ot

al
T

ot
al

W
ee

kd
ay

T
ot

al
 S

at
ur

da
y

Su
nd

ay

Sa
 -

 1
0a

T
O

T
A

L

A
ve

ra
ge

 R
id

er
sh

ip
19

,3
86

20
,8

45
26

,3
43

6,
40

4
72

,9
79

10
,5

47
31

,8
10

10
,7

14
53

,0
70

6,
64

0
26

,8
41

8,
61

3
42

,0
94

16
8,

14
3

Sa
m

pl
e

74
4

1,
15

5
78

3
36

8
3,

05
0

43
6

1,
13

1
37

0
1,

93
7

23
0

98
6

29
7

1,
51

3
6,

50
0

E
va

si
on

 R
at

e
3.

09
4.

85
4.

85
11

.9
6

5.
01

%
2.

98
5.

66
9.

09
5.

82
%

10
.4

3
6.

59
11

.7
8

8.
26

%
6.

08
%

E
v
a
s
i
o
n
 
E
s
t
i
m
a
t
e

59
9

1,
01

1
1,

27
8

76
6

3,
65

4
31

4
1,

80
0

97
4

3,
08

9
69

3
1,

76
9

1,
01

5
3,

47
6

10
,2

18

A
n
n
u
a
l
 
E
v
a
s
i
o
n

15
2.

75
6

25
7,

80
2

32
5,

80
1

19
5,

30
1

93
1,

66
0

16
,3

43
93

,6
24

50
,6

41
16

0,
60

8
43

,6
29

11
1,

43
5

63
,9

21
21

8,
98

5
1,

31
1,

25
3

E
st

im
at

ed
 A

nn
ua

l R
ev

en
ue

 L
os

s
$1

90
,9

45
$3

22
,2

53
$4

07
,2

51
$2

44
,1

26
$1

,1
64

,5
75

$2
0,

42
9

$1
17

,0
30

$6
3,

30
1

$2
00

,7
60

$
5
4
,
5
3
6
 
$
1
3
9
,
2
9
4

$7
9,

90
1

$2
73

,7
31

$1
,6

39
,0

66

A
ve

ra
ge

 R
id

er
sh

ip
31

,0
10

36
,1

66
45

,1
40

12
,3

64
12

4,
68

0
15

,5
02

48
,1

09
17

,8
11

81
,4

22
10

,3
11

43
,1

18
15

,2
80

68
,7

09
27

4,
81

2

Sa
m

pl
e

1,
47

0
1,

99
3

1,
66

8
1.

18
9

5,
13

1
77

1
1,

12
7

95
4

2,
85

2
64

9
66

9
62

4
1,

94
2

9,
92

5

E
va

si
on

 R
at

e
2.

72
5.

02
3.

90
6.

39
4.

18
%

4.
28

5.
86

8.
7

6.
18

%
4.

8
5.

86
9.

62
6.

54
%

5.
36

%

E
v
a
s
i
o
n
 
E
s
t
i
m
a
t
e

84
3

1,
81

6
1,

76
0

79
0

5,
21

0
66

3
2,

81
9

1,
55

0
5,

03
2

49
5

25
27

1,
47

0
4,

49
2

14
,7

33

A
n
n
u
a
l
 
E
v
a
s
i
o
n

21
5,

08
5

46
2,

96
4

44
8,

91
9

20
1,

46
6

1,
32

8,
43

4
34

,5
01

14
6,

59
8

80
,5

78
26

1,
67

6
31

,1
79

15
9,

18
5

92
,6

08
28

2,
97

2
1,

87
3,

08
2

E
st

im
at

ed
 A

nn
ua

l R
ev

en
ue

 L
os

s
$2

68
,8

56
$5

78
,7

06
$5

61
,1

48
$
2
5
1
,
8
3
2
 
$
1
,
6
6
0
,
5
4
2

$4
3,

12
6

$
1
8
3
,
2
4
7
 
$
1
0
0
,
7
2
2

$3
27

,0
95

$
3
8
,
9
7
4
 
$
1
9
8
,
9
8
1
 
$
1
1
5
,
7
6
0
 
$
3
5
3
,
7
1
5

$2
,3

41
,3

52

A
ve

ra
ge

 R
id

er
sh

ip
10

,1
48

8,
86

1
12

,2
56

3,
55

9
34

,8
25

4,
80

1
11

,5
64

4,
39

0
20

,7
55

3,
35

5
9,

14
6

3,
43

9
15

,9
40

71
,5

19

Sa
m

pl
e

78
4

77
2

1,
54

2
20

6
3,

30
4

41
6

31
6

19
9

93
1

28
4

19
9

12
9

61
2

4,
84

7

E
v
a
s
i
o
n
 
R
a
t
e

3.
32

9.
72

4.
8

11
.6

5
6.

32
%

5.
77

10
.1

3
8.

54
8.

79
%

4.
93

18
.0

9
9.

3
13

.4
2%

8.
62

%

E
v
a
s
i
o
n
 
E
s
t
i
m
a
t
e

33
7

86
1

58
8

41
5

2,
20

1
27

7
1,

17
1

37
5

1,
82

3
16

5
1.

65
5

32
0

2,
14

0
6,

16
4

A
n
n
u
a
l
 
E
v
a
s
i
o
n

85
.9

14
21

9,
63

9
15

0,
01

0
10

5,
73

7
56

1,
30

0
14

,4
05

60
,9

14
19

,4
95

94
,8

14
10

,4
20

10
4.

23
7

20
,1

46
13

4,
80

3
79

0,
91

7

E
st

im
at

ed
 A

nn
ua

l R
ev

en
ue

 L
os

s
$1

07
,3

93
$2

74
,5

49
$1

87
,5

13
$1

32
,1

71
$7

01
,6

25
$1

8,
00

6
$7

6,
14

3
$2

4,
36

9
$1

18
,5

18
$
1
3
,
0
2
5
 
$
1
3
0
,
2
9
6

$2
5,

18
3

$1
68

,5
04

$9
88

,6
46

A
ve

ra
ge

 R
id

er
sh

ip
4,

98
5

5.
04

1
6,

69
8

1,
76

7
18

,4
92

1,
61

1
7,

06
2

2,
60

9
11

,2
81

1,
13

8
6,

50
5

1,
99

1
9,

63
4

39
,4

07

Sa
m

pl
e

34
0

87
7

93
5

28
6

2,
43

8
--

-
78

4
--

-
78

4
--

-
87

5
--

-
87

5
4,

09
7

E
v
a
s
i
o
n
 
R
a
t
e

3.
82

1.
71

3.
21

5.
59

3.
19

%
--

-
4.

21
--

-
4.

21
%

--
-

4.
34

_n
4.

34
%

2.
97

%

E
v
a
s
i
o
n
 
E
s
t
i
m
a
t
e

19
0

86
21

5
99

59
0

--
-

29
7

--
-

29
7

--
-

28
2

--
-

28
2

1,
17

0

A
n
n
u
a
l
 
E
v
a
s
i
o
n

48
,5

62
21

,9
83

54
,8

26
25

,1
85

15
0,

55
6

--
-

15
,4

60
--

-
15

,4
60

--
-

17
,7

87
--

-
17

,7
87

18
3,

80
3

E
st

im
at

ed
 A

nn
ua

l R
ev

en
ue

 L
os

s
$6

0,
70

2
$2

7,
47

9
$6

8,
53

3
$3

1,
48

1
$1

88
,1

95
--

-
$1

9,
32

4
--

-
$1

9,
32

4
--

-
$2

2,
23

4
--

-
$2

2,
23

4
$2

29
,7

53

A
ve

ra
ge

 R
id

er
sh

ip
5.

76
7

6,
18

1
7,

20
5

2.
04

6
21

,1
99

3,
05

0
7,

09
4

2,
49

8
12

,6
42

1,
91

6
5,

97
5

2.
07

6
9,

96
7

43
,8

08

Sa
m

pl
e

55
1

41
0

40
1

34
9

1,
71

1
43

3
53

7
24

6
1,

21
6

19
2

24
1

--
-

43
3

3,
36

0

E
va

si
on

 R
at

e
3.

09
6.

1
2.

74
10

.8
9

4.
60

%
6

4.
47

9.
76

5.
88

%
3.

13
7.

05
._

-
6.

10
%

5.
02

%

E
v
a
s
i
o
n
 
E
s
t
i
m
a
t
e

17
8

37
7

19
7

22
3

97
6

18
3

31
7

24
4

74
4

60
42

1
-_

.
48

1
2,

20
1

A
n
n
u
a
l
 
E
v
a
s
i
o
n

45
,4

38
96

,1
47

50
,3

42
56

,8
26

24
8,

75
4

9,
51

5
16

,4
88

12
,6

80
38

,6
83

3,
77

9
26

,5
37

--
30

,3
16

31
7,

75
3

E
st

im
at

ed
 A

nn
ua

l R
ev

en
ue

 L
os

s
$5

6,
79

7
$1

20
,1

84
$6

2,
92

8
$7

1,
03

3
$3

10
,9

42
$1

1,
89

4
$2

0,
61

0
$1

5,
84

9
$4

8,
35

4
$4

,7
24

$3
3,

17
1

._
-

$3
7,

89
5

$3
97

,1
91

S
Y

S
T

E
M

 T
O

T
A

L:
$6

84
,6

93
$1

,3
23

,1
70

$1
,2

87
,3

73
$
7
3
0
,
6
4
3
 
$
4
,
0
2
5
,
8
7
9

$9
3,

45
5

$
4
1
6
,
3
5
5
 
$
2
0
4
,
2
4
1

$7
14

,0
52

$
1
1
1
,
2
5
9
 
$
5
2
3
,
9
7
6
 
$
2
2
0
,
8
4
4
 
$
8
5
6
,
0
7
9

$5
,5

96
,0

09

11
/6

/2
00

7



o..
t:
CI

E..
(,
C'....
ct

..
c:
Cl

E
tn
tn
Clo tn

I. tn

a; c:
:E c:

oc: --
.. ~

W
ClI.
CO

LL

ó
!i

.
:: CIOJ ."0 i:2 ::
o f&Q. .
§- Eo

Cf

I'o-C 0I. N
ns ~o It
CO N
o I.
I. CI.. ..CI 0
:: t)

'0....
CUi. lIJ2 ..

Ie
Q.



In
de

pe
nd

en
t A

ss
es

sm
en

t -
 F

ar
e 

E
va

si
on

 R
at

es
A

ll 
M

et
ro

 R
ai

l +
 M

et
ro

 O
ra

ng
e 

Li
ne

s

S
ys

te
m

at
ic

 s
am

pl
in

g 
of

 R
ed

, B
lu

e,
 G

ol
d,

G
re

en
, O

ra
ng

e
- 

16
 h

ou
rs

 f
or

 w
ee

kd
ay

- 
8.

.1
2 

ho
ur

s 
fo

r 
w

ee
ke

nd
s

In
sp

ec
tio

n 
te

am
s 

co
ns

is
te

d 
of

 L
A

 C
ou

nt
y

S
he

rif
fs

, M
et

ro
 S

ec
ur

ity
 w

ith
 T

M
D

 s
ta

ff
re

co
rd

in
g 

fin
di

ng
s

P
er

fo
rm

ed
 in

 "
pl

ai
n 

cl
ot

he
s"

P
as

se
ng

er
s 

la
ck

in
g 

co
rr

ec
t f

ar
e 

w
er

e 
no

t f
in

ed
- 

as
ke

d 
to

 le
av

e 
th

e 
ve

hi
cl

e 
at

 th
e 

ne
xt

 s
ta

tio
n 

to
 p

ur
ch

as
e

a 
tic

ke
t

2



"' enen c::: co CD.. en
en en

L-
CD coa L- 0.

C) L- ~co
-

c: co
U "' c:.- --

-c c: - L-
co CD--s- co ~ c: +o

0 L- - a c:
+o co en(. .. +o co ..

Q) u a CD
+o

+o $0: co L-

CD -c "' en\f co
+o a

Q) CD CDa a - - .: a CD-
C. - c: CD u 0) ~0)- a L- .- a
E

c: co-- +o co +o L-
-- +o en

CD ~ -
LL +o 0.c. a co .: c:

fa E+o~ U +o +o CD "' E
en co "' CD

-- CD U -
CD CDI- .: CD ::

en CD \f
+o

U L- "' -- a"' a "' -- L- :: U L-
o L- -- +o a co +o +o
d' a en

-
co a U L- a CD

a U co ~ Z c: LL Z ~a CD CD~ 0: L-
co

C"



W
ee

kd
ay

Lo
s 

A
ng

el
es

M
et

ro
 R

ai
l S

ys
te

m
Fa

re
 E

va
si

on
 S

tu
dy

æ
 
M
e
t
r
o

P
er

ce
nt

ag
e 

of
 T

ot
al

 V
eh

ic
le

 P
as

se
ng

er
Lo

ad
 W

ith
ou

t a
 V

al
id

 T
ic

ke
t o

r 
P

as
s

D
at

i?
 C

r':
ca

te
d

O
ct

ob
er

 2
00

1

9.
0%

 8
.0

%
 7

.(
1'

%
 1

5.
0%

 5
.0

%
 4

.0
%

 3
.0

%
 2

.0
%

 1
.0

%

W
ee

kd
ay

N
o
 
D
a
t
a
 
C
o
U
e
c
l
e
d

Fr
ee

w
ay

M
aj

or
 R

oa
d

o
II

4
4

.
 
.
 
f
M
i
f
e
s



Sa
tu

rd
ay

Lo
s 

A
ng

el
es

M
et

ro
 R

ai
l S

ys
te

m
Fa

re
 E

va
si

on
 S

tu
dy

æ
 
M
e
t
r
o

P
er

ce
iit

ag
e 

of
 T

ot
al

 V
eh

ic
le

 P
as

se
ng

er
lo

ad
 W

ith
ou

l a
 V

al
id

 T
ic

ke
t o

r 
Pa

ss
D

at
e 

C
re

ak
'd

O
£t

ob
er

 2
00

7

9,
(l!

e 
8.

0%
 7

.0
%

 6
,0

%
 5

.0
%

 4
.D

"il
 3

,0
%

 2
.0

%
 1

.0
%

Sa
tu

rd
ay

-
 
N
o
 
D
a
t
a
 
C
o
l
l
e
c
t
e
d

Fr
ee

w
ay

M
aj

or
 R

oa
d

o
.

5
4

o
 
~
 
I
 

M
le

s
.



Su
nd

ay

Lo
s 

A
ng

el
es

M
et

ro
 R

ai
l S

ys
te

m
Fa

re
 E

va
sì

on
 S

tu
dy

æ
 
M
e
t
r
o

P
er

ce
nt

ag
e 

of
 T

ot
al

 V
eh

ic
le

 P
as

se
ng

er
lo

ad
 W

ith
ou

t a
 V

al
id

 T
ic

ke
t o

r 
Pa

ss
1
2
%
 
1
1
%
 
1
8
'
 
9
%
 
S
%
 
7
%
 
l
ì
%
 
5
%
 
.
f
'
 
:
l

_
 
~
.
2
%
1
%

i
 
I

æ
=

 N
o 

D
at

a 
C

ol
le

ct
ed

S
u
n
d
a
y
 
F
r
e
e
w
a
y

M
aj

or
 R

oa
d

D
aJ

2'
 C

re
at

ed
O

ct
D

be
r 

20
07

'-
.

6
o
 
2
 
4

.
 
,
 
I
 

M
ile

s



S
ys

te
m

 W
id

e
W

ee
kd

ay
T

ot
al

 V
al

id
 F

ar
es

T
ot

al
 N

o 
Fa

re
s

T
ot

al
 

In
co

rr
ec

t 
T

ot
al

 C
he

ck
ed

Pe
rc

en
ta

ge
Fa

re
s

5a
m

-9
am

3,
77

0
11

2
7

3,
88

9
3.

06
%

9a
m

-3
pm

4,
93

6
25

6
15

5,
20

7
5.

20
%

3p
m

-7
pm

5,
11

1
19

2
26

5,
32

9
4.

09
%

7p
m

-1
1 

pm
2,

20
0

16
7

31
2,

39
8

8.
26

%

T
ot

al
:

16
,0

17
72

7
79

16
,8

23
4.

79
%

Sa
tu

rd
ay

T
ot

al
 V

al
id

 F
ar

es
T

ot
al

 N
o 

Fa
re

s
T

ot
al

 
In

co
rr

ec
t 

T
ot

al
 C

he
ck

ed
Pe

rc
en

ta
ge

Fa
re

s

5a
m

-1
0a

m
2,

00
7

87
9

2,
10

3
4.

56
%

10
am

-6
pm

3,
67

6
16

3
56

3,
89

5
5.

62
 %

6p
m

-1
1 

pm
1,

57
5

14
0

14
1,

72
9

8.
91

 %

T
ot

al
:

7,
25

8
39

0
79

7,
72

7
6.

07
%

Su
nd

ay
T

ot
al

 
V

al
id

. F
ar

es
T

ot
al

 N
o 

Fa
re

s
T

ot
al

 
In

co
rr

ec
t 

T
ot

al
 C

he
ck

ed
Pe

rc
en

ta
ge

Fa
re

s

5a
m

-1
0a

m
1,

27
7

70
5

1,
35

2
5.

55
%

10
am

-6
pm

2,
77

1
14

4
51

2,
96

6
6.

57
%

6p
m

-1
1 

pm
94

3
82

25
1,

05
0

10
.1

9%

T
ot

al
4,

99
1

29
6

81
5,

36
8

7.
02

%



co
CD

0)
CI

'# ;: ;: ;: ;: ;:- 0 0 0 0 0c: v (j I' V 0 N
CD (' CO 0 i. CO i.(. i. CO CO (' i. i.i-
CD

a.

"C
CD.:
(. I' CO
CD 0 I' 0 I' 0 T'.. T' V CO (j CO (j() - CO V 0 ('

T' V CO V (' (jT' N
S0..

en -
(.- f

CO
i-0 fA.. (. f v N 0 CO i. (j('
.E CI I' V I' N N N0 _ U-sI- 0..--
fA

CO f
CIs. U- ('
0 (j N N I' (' T'

Q)
T' (j N T' CO "'Z i. N (' T' T' -

T'~ -
S00 ..

fAf
CI

U-
"C

T' (' CO N N CO
CO T' CO i. I' COi. i. 0 (j T' N

CI 0 CO;: T' "' CO (' (' N
CI-0..

:i
.E

c: CD
ii l/

"C CD
CD "C C) .. Q)

:: - c: o i:
CD CD 0 i- .-- n: _ ..0: i- ai C)C)

i- ii =0 :i n:
Q)
::0



K
ey

 S
ys

te
m

w
id

e 
O

bs
er

va
tio

ns

O
v
e
r
a
l
l
 
e
v
a
s
i
o
n
 
r
a
t
e
s
 
a
c
r
o
s
s
 
a
l
l
 

lin
es

 w
er

e
- 

5 
pe

rc
en

t W
ee

kd
ay

s
- 

6 
pe

rc
en

t S
at

ur
da

ys
- 

7 
pe

rc
en

t S
un

da
ys

E
ve

ni
ng

s 
sy

st
em

w
id

e 
ha

d 
th

e 
hi

gh
es

t
ev

as
io

n 
ra

te
s 

of
 8

-1
 0

 p
er

ce
nt

M
id

da
y 

w
ee

kd
ay

 a
nd

 w
ee

ke
nd

 d
ay

ba
se

al
so

 e
va

si
on

 o
f 5

-7
 p

er
ce

nt
.

P
ea

k 
pe

rio
d 

ev
as

io
n 

ra
te

s 
lo

w
es

t n
ot

ed
,

be
tw

ee
n 

3-
5 

pe
rc

en
t.

9



K
ey

 E
va

si
on

 O
bs

er
va

tio
ns

O
v
e
r
a
l
l
 
e
v
a
s
i
o
n
 
r
a
t
e
s
 
a
c
r
o
s
s
 
a
l
l
 

lin
es

 w
er

e
do

m
in

at
ed

 b
y 

no
 f

ar
es

.
O

f t
ho

se
 w

ith
 in

co
rr

ec
t f

ar
es

, m
os

t w
er

e
no

t a
dh

er
in

g 
to

 th
e 

ru
le

s 
re

ga
rd

in
g

tr
an

sf
er

s 
be

tw
ee

n 
lin

es
.

F
ra

ud
ul

en
t t

ic
ke

ts
 w

er
e 

ra
re

ly
 s

ee
n,

th
ou

gh
 h

ar
de

r 
to

 d
et

er
m

in
e 

du
rin

g
on

bo
ar

d 
in

sp
ec

tio
ns

.

10



enco--+-
CO~s.
Q)
en.co
+-
C
Q)

E
C)
Q)

en
Q)c----
~
Q)~

.... c ~~ Q) 0 = ~CD:J E co ~ :.
:: M Q) U C/;: u. ~ :. 0 32 ..

Q) - en § 'ê c.E 8~c: ~ CO co '+._ co C.. ~ 0 Q) en-l ~ "' -C 0 en '-ti .. CO,. c: c ~ ..cC):: 0 .. .. S~ 0 co \i :: CD ~ en c
æ Z Q) Q)"- "' 0) 0) CO 0s. "' C S ~ c -C a3 s ..C) c 0 en '; co co - (/ g'
Q) ~:5 C 3: § ~ =s "* "E
.. c S CD. ~ :¡ Cl '+ So ~~ So co E 03 co C/ CD c S
c: ~ I C' c. U5 CD .. . Q -Lo ~ C CD E c :Q ~ ~ .ê
-C~Q) C/ 0 S~ ~Q)
CD co Q) ,. 0 . - ~ Q) c.~ I S ~.. c CD .- E
O .. c 0 c :: s. s. SoC Q) 0 .- 0 0 CD Q) -C Q) .... en (/ á5 E 6 ~ 'õ
C:~Q)g'~:J Q) u-..o .. o' - ,,, ~ :: c: .. ...- Q) E \i (f Z :J~ .. E = !. Q) Q) .Q en ~ 0\ V en en S CD en'" .c. ~ C/ -C en
~ ~ "' __ .. ~ Q) -i CO c: C Q)CD co C -e C' co C ~ CD .Q C~ "' Q)' - . - "' . - Q) CD.: .. .-
C/ ~ ~ 03 .. ~ -i C) CD c. -i..ææEêiæ~a5~êi~ .~~
.21 3: 3: - :5 S:. n: 0 -§ ~ ~ J: ãi
i i I 0 I I I I~§ i I

....



()c--..
-0
()
ri

::
C'"~
Q)
Q)

~

(1
C'
J! :: :: :: -c ::e 0 0 0 0N N 0 m l.
(1 I' 0 m (' v(, N l. (' CD ..i.
(1
a.

"C

~
(,
(1 0 (' CO m 0~ I' m (0 CO N
U V m (0 .. ('- c.
ë\

.. .. .. ..-0I-

-
(,
ei.0 f/
(, e 0 (0 (' I'e

CU
.. CO N- IJ

CU-0l-

f/
e
CUIJ
0 0 V N CO V
Z v m l. CD l.N
J!0l-

f/
(1i.
CUIJ
:E 0 (' (' (' m(' m 0 .. ('
CU

v CO CD .. 0-;: .. .. .. .. (0

ë\-0l-

E E E E
co a. a. a. ..
m (' I' .. ñi

i I I .. ..
E E E

i 0
co co a. E i-l. m (' a.I'

::
C'"Ii
:i+o
C'
en

(1
C'
cu -c -c :: -c-e 0

co CD 0 co
(1 N co I' ('
(, v l. co CDi.
(1
a.

"C
(1~
(,
(1 I' V N~ .. N l.
U I' .. l. coI' - m.. N
cu-0
I-

-
(,
ei.
0 f/
(, e (' 0 l. coe cu N N- IJ
cu-0l-
f/
(1i.
cuIJ
0 0 CD co v
Z (' V I' l...
J!0l-

f/
(1i.
cu
IJ
"C l. .. I'

CD .. ..
cu

co 0 I' I'I' co;: .. N
cu-0l-

E E E
co a. a.0 CD .. n:.. i ..
i E i

..
E E 0

co i-
co 0 a.l. .. CD

::
C'"
t:
:i

en

(1
C'
cu :: -c ::- ::e 0 00

CD N N
(1 co co (0 I'
(, V l. m CDi.
(1
a.

"C
(1~
(,
(1

CD l. V l.~ ('
U v CD N m

CD CD CD ..
cu-0
I-

-
(,
(1i.i.
0 f/
(, (1 0 me i. V l.

cu .. ..- IJ
J!0l-

f/
(1i.
cuIJ
0 I' m l. ..
Z N N l. ....-
cu-0l-
f/
(1i.
cu
IJ
"C l. (0 v l.0
cu

.. N CD co(0 CD l.;: ..
cu-0l-

E E E
co a. a.0 CD .. co.. i .. ..
i E i 0

E co E i-
co 0 a.l. .. CD



CDc--..
C
CD

CD5-
(9

~
C'"~
(l
(l
3:

Cl
C)
ns :: *- :: :: ::- 0
c 0 0 i. 0N N 0 N
Cl (V I' CO to 0(, (V oi -. ..

cD:i ..
Cl
a.

"C
Cl..
(,
Cl -. N N -.
.c -. to 0
0 co I' I. 0 (VI' I' N

Š
.. (V

0..

-
(,
e:i0 ø
(, Cl CO
C :i N I. I. to

ns ..- u.
S0..

ø
e
ns
u.
0 -. 0 0) CO

..
Z N I' to .. CO..
ëü-0..
ø
e
ns
u.
:E CO I' CO I.

to N 0
ns

i. 0) -. CO ..r- to ..;: .. (V

S0..

E E E E
ct ci ci ci.. -
0) (V I' CO

I I I .. -
E E E

i 0
ct ct ci E l-
I. 0) (V cir-

~
C'"~
:J..
C'

U)

Cl
C)
S :: :: :: *-0
c 0 (V 0I' -. -.
Cl I' .. I. CO
(, I. 0 CO I':i ..
Cl
a.

"C
Cl..
(,
Cl to to 0).c ..
0 .. .. 0) (V-. (V .. 0)
ns-0..
-
(,
e:i
0 ø
0 e N CO

..
C ns

.. ..-
ëü

u.-0..

ø
Cl:i
ns
u.
0 N -. to N
Z N N .. to

S0..

ø
Cl:i
ns
u.
"C N V N CO.-
ns

0) CO CO I.
;: (V N .. co

ns-0..

E E E
ct ci ci0 to .. ct.. i ..
i E i

-
E E

0
ct I-

ct 0 ciI. .. to

~
C'"
s:
:J

U)

Cl
C)
ns :: :: :: ::- 0 0c 0 0) 0 (V(V 0
Cl 0) 0 (V ..
(, -. CO 0) 0i- .. ..
Cl
a.

"C
Cl..0
Cl -. 0) 0).c N
0 co 0) N ..

N .. .. to-
ns-0..
-
(,
e:i
0 ø
(, e 0 CO (Vc ns

I. ..-
ëü

u.-0..

ø
Cli-
ns
u.
0 -. CO I' Q'
Z .. N -.-
ns-0..
ø
(I:i
ns
u.
:E 0 (V r- 0
ns

I' to .. I.
;: N .. .. I.

ns-0..

E E E
ct ci ci0 to .. ct.. i .. -
i E i 0
E ct E i-
ct 0 ciI. .. to



()c--..
()
:J-

co

~
(0
'0~
Q)
Q)

~

CI
C)
S :: ?f :: :: ::0
s: 0 0 CO 0

Q) i. i. CX
CI 0 CX CX 0) N
(, C' "" -. "" i.i- ""
CI
a.

"C
CI~
(,
CI -. i.

C'
0.s i. CX i.

() -. .. CX CO 0I' - i- C'- .. C'
CI-0l-

-
(,
CIi-i-
0 tJ
(, ~ 0 C's: C'

N C' CX-
-¡

u.-0l-

tJ
CIi-
CI
u.
0 C' C' CO .. C'

Z N i. C' -. i...
S0l-

tJ
CIi-
CI
u.
"C 0) i. 0).. 0) -. CX

CI
N 0 "" N CXI' I' C';: .. N

-¡-0l-

E E E E
C' 0. 0. 0.
0) C' I' ""

C1
I I I "" -

E E E
i 0

C' C' 0. E I-i. 0) C' 0.i-

~
(0
'0Ji
:i..
(0

en

CI
C)
CI ?f :: :: ?f-
s:

0 0
CX CO 0) ""

CI 0) CO 0 CO(, N i. 0) i.i-
CI
a.

"C
CI~
(,
CI

CO
.. i-.s C' 0 0)

() C' .. C' CX"" - C' -.. ..
CI-0l-
-
(,
~i-
0 tJ
(, CI .. CX
s: i- N i.

CI N N- u.
S0l-

tJ
~
CI
u.
0 .. C' i. 0)
Z .. "" N I'-
S0l-

tJ
~
C'
u.
"C C'

I' 0 0
CO 0)

CI
N 0 0 I'"" C';: .. ..

S0l-

E E E
C' 0. 0. ..0 CO .. -
.. I .. C1

i E i
-

E E 0
C' I-

C' 0 0.i. "" CO

~
(0
'0
c:
:i

en

CI
C)
S ?f :: :: ?f0
s: C' 0 CX0) 0
CI "" i. I' N(, 0 CO

..
CXi- .. ..

CI
a.

"C
CI~
(,
CI 0 CO I' C'.s ..
() C' CX 0) i.N 0) N ..
S0l-

-
(,
CIi-i-
0 tJ
(, ~ CX i. ""
s: ..- CI .. .. C'- u.
CI-0l-

tJ
CIi-
CI
u.
0 C' I' 0 0
Z N "" N 0)-
S0l-

tJ
CIi-
CI
u.
:E CO N 0).. CX

CI
0 N CO C'N 0) N;: ..-

CI-0l-

E E E
C' 0. 0.0 CO .. m.. i .. -

i E i 0
E m E ~-
m 0 0.i. .. co



CDc--..
-0-o
(9

~
ns

"C~
CI
CI

~

øt:
cu ~ ~ ~ ~ ~-
i: 0 0 0 0 0

N .- .. Q) vø ro t- N i. 0
(. (V .. (V ir (''-ø
a.

"0ø~
(.ø 0 I' i. ro.i CD (V
0 V I' (V ro v(V ro Q) N

S
N

0l-

-
(.
e'-
0 f/
(. e .. i. vi: .. v- CU

..
U.

CU-0l-

f/ø'-
CI

U.
0 Q) v i. N 0
Z .. N .. CD

ai-0l-
f/
e
cu
u.
"' I' N i. 0 v

CD

CU
N CD 0 t- (V
(V ro Q) N~ N-

CU-0l-

E E E E
CO 0. 0. 0.
Q) (V I' .- ñi

i I I .. ..
E E E

i 0
CO CO 0. E I-i. Q) (V 0.t-

~
ns

"Cs.
::..
ns
(/

øt:
cu ~ '#-
i: 0

i .. I ..ø i I
I N i N

(. V V'-ø
a.

"'ø~
(.ø v.i v
0 0 ro 0 roI' I'

S0l-

-
(.ø'-'-
0 f/
(. e 0 CD 0 CDi: CU-
ai

u.-0l-

f/
e
CI
u.
0 0 I' 0 t-
Z N N

CU-0l-
f/
e
CU
u.
32 .. ..
CU

0 i. 0 i.
~ t- I'

CU-0l-

E E E
CO 0. 0.0 CD .. l'.. i ..
i E i

..
E E

0
CO I-

CO 0 0.i. .. CD

~
ns

"C
s:
::
(/

øt:
cu ~ ~-
i: 0 0

I V I ..ø i I
I (V I (V

(. .. ..'-ø
a.

"'ø~
(.ø i. i..i0 0 I' 0 I'

CO ro
cu-0l-
-(.
e'-0 f/
(. ø
i: '- 0 ro 0 ro

cu- u.
S0l-

f/ø'-
cu
u.
0 0 0 0 0
Z (V (V

cu-0l-
f/ø'-
cu
u.
32 I' I'
cu

0 (V 0 (V

~ ro CO-
S0l-

E E E
co 0. 0.0 CD .. CO.. i .. -
i E i 0

E CO E I-
CO 0 0.i. .. CD



Q)c--..
Q)
0)c
co!io

~
co
"'~
Q)
Q)

~

ø
C)
cu :: :: :: :: ::- 0
i: 0 0 0 Q) 0

Q) 0 "" Nø 0 .. I" CO C'
(. C' CO N 0 I.~ T"ø
a.

"Cø..
(.ø 0 T".i T" T" Q) T"

U I. T" 0 "" l"I. "" -. C' T"

S0l-

-(.ø~~
0 tJ
(. ~ 0 0 Ni: T" T"- CU

T" T"

Š
i.

0l-

tJøi-
CUi.
0 CO I. 0 CO Q)
Z T" N T" N I"-
CU-0l-
tJø~
CUi.

"C -. I. 0 0T" N
CU

C' CO Q) .. COI. C' C' C':: T"

Š0l-

E E E E
ro a. a. a.

T" -
Q) C' I" eu

i I I .. -
E E E

i 0
ro ro a. E l-
I. Q) C' a.

I"

~
CO

"'I.
:J..
CO

en

ø
C)
cu :: :: :: ::-
i: 0 0 0 00 I" CO Q)ø 0 -. I" 0
(. CO "" Q) CO~ø
a.

"Cø..
(.ø C' I" CO

CO.i T"
U C' C' -. N"" I. N- T"
CU-0l-
-
(.
~~
0 tJ
(. ~ N C'i: CU

T" CO- i.
CU-0l-
tJø~
CUi.
0 -. C' T" CO

Z N N N CO

ëa-0l-
tJø~
CUi.

"C I" C' N N-.
CU

0 T" N T"-. I. N -
:: T"

CU-0l-

E E E
ro a. a.0 CO T"

euT" I T"
I E i

-
E E

0
ro I-

ro 0 a.I. .. CO

~
CO

"'
s:
:J

en

ø
C)
cu :: :: rf-i: 0 0

C' I. I T"ø T" 0 I
C'I

(. C' l" I.i-ø
a.

"Cø..
(.ø N.i T" C'

U Q) "" 0 C'
T" N ""-

CU-0l-
-
(.ø~~
0 tJ
(. ø
i: i- 0 I" 0 t-

CUi.
CU-0l-

tJø~
CUi.
0 CO 0 0 CO

Z T" T"

CU-0l-
tJ
~
CUi.
:E CO "" 0
CU

CO N 0 ..
:: T" N -.-
CU-0l-

E E E
ro a. a.0 CO T" roT" I T" -
i E i 0

E ro E f-
ro 0 a.I. T" CO



Pierce
College

Reseda

_os Angeles
Vletro Ra i I System
=are Evasion Study

~ Metro

Attachment E

Sierra
Lake Allen Madre

Villa

07

Percentage of Total Vehicle Passenger
Load Without a Valid Ticket or Pass

Date Created
Novemeber 2007

o Crime Levels
Per Month o

II
6% 5% 4% 3% 2% 1%

Weekday
o~m", No Data Collected

Freeway
Major Road

o
i

2 4
i I 

Miles


