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Title Slide
Traffic and Transit SAWG
Transit Mode Selection Results
December 4, 2008
ampormtion @ :{:-:—u::m Faikcad ,a: ;:r
Tappan| Zee Bridge/l-287 Corridor Slide 2

TransitMode Selection Analysis

This presentation discusses the contents of the Transit
o pERE—— IET Mode Selection Report.

Draft
Transit Mode Selection Report
Sapmtes 390

Slide 3

Analysis of Transit Modes

The report was completed to reduce the number of modes
+ All alternatives were subject to a rigorous analytic bei ng considered so asto permlt focusi ng on the

process: ; : : :

- Transit ridership rec_ommendg_j mode an_d its options in greater detail,

- Highway.impacts while permitting the bridge reconstruction to proceed

+ Travel time benefits ;

+ Capital and operating costs more expedl ently

+ Potential environmental impacts

+ Mot an FTA NEW STARTS Application Analysis; yet
concise

Resultsin Transit Mode Sefaction Report
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Inventory of Thansit Alternatives
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Option 3A
Full-Corridor BRT

—

Suffern — HOVHOT cimoing Tarrytown ~ Exclusive Port
. Lanes Lanes — /' Lanes Chester

3
5
g
i

With an enhanced service plan, additional stations,
extended bus lanes on Westchester Ave., and busway
connection to Port Chester Station

N York Seate M 7‘}: e
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Option 3B
Full-Corridor BRT

[~ Existing Stabon

Suffern — HOVHOT Cimbing Tarrytown Exclusive Port
. \ Lanes Lanes 7 4 Busway Chester

#

Slide4

These are the transit alternatives/options currently under
evaluation. Each includes consideration of replacement or
rehabilitation of the Tappan Zee Bridge.

The top two are based on Bus Rapid Transit service and
each labeled with a 3. The other four alternatives are al
|abeled with a4 and all feature commuter rail service:

4A: Full corridor Commuter Rail Transit (or CRT)
4B: CRT in Rockland, LRT in Westchester

4C: CRT in Rockland, BRT in Westchester

4D: CRT in Rockland with full corridor BRT

All of the CRT dternatives/options include a direct
connection to the Hudson Line.

Slide5
Full corridor BRT includes HOT lanesin Rockland

County and BRT on exclusive lanes in Westchester
County.

Slide 6

Dedicated busway in Westchester County instead of
exclusive lanes.
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Alernative 4A

Full-Ceorridor CRT

Climbing —
| HOVHOT 7
Lanes Lanes /

‘. o '

Suffern

Alternative 4B
Manhattan-Bound CRT
with LRT in Westchester

[~ Existing Station

T HOV/HOT  Climbing — 7 Tarrytown y
Suffern i E .//

Port
Chester

Alternative 4C
Manhattan-Bound CRT
with BRT in Westchester

Suffern —HOVMOT  Ciimbing — ; Exclusve  PoOIT
Lanes ; Chester

S e

Wi 4
oFTramperiation w Wetro-torth Faikoad e Thr

Slide 7

Rail connecting the Port Jervis Line to the Hudson Line
to Manhattan and the New Haven Line to Stamford.

Slide 8
Rail connecting the Port Jervis Line to the Hudson Line

to Manhattan, and LRT in Westchester County from
Tarrytown to Port Chester.

Slide 9

Rail from the Port Jervis Line to the Hudson Line with
BRT in exclusive lanesin Westchester County.
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Option 4D
Manhattan-Bound CRT

with Full-Corridor BRT

N

Suffern — HOVHOT Cimbing — o Exclusive Port
| Lanes Lanes & Tarrytown Lanes Chester

BRT as in Option 3A, Rockland CRT but with no Airmont
or Tappan Zee Stations

Evaluation Criteria

Tra Land U

Sir Gual

En

SaE L =
ofTramportion Metro-torth Faikoad

Slide 10

BRT crossing the corridor with a full range of service,
coupled with CRT connecting the Port Jervis Line to the
Hudson Line.

Side 11
It has to be recognized that there are two distinct markets
which utilize the corridor which need to be addressed.

The best transit mode has to address both markets
effectively.

Thisreality isfundemental to understanding and
addressing the transit solution.

Slide 12

Three categories of evaluation criteriawere used to
evaluate the alternatives and options.
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Slide 13
Title Slide
Analysis Results
Transportation Evaluation
Transportation Ridership Slide 14

Criteria
Ridership criteriainclude New Transit Riders (diverted
from other modes), Ridership on New Services and

» New Transit Riders improvements to transit for West-of-Hudson travelers
« Daily Transit Ridership on the New Service Crossi ng theriver.

{(Weekday)
» Transit Accessibility West of Hudson

— Number of transit passengers crossing the TZB

— Number of transit passengers crossing the Hudson
from Newburgh to the Holland Tunnel

5 M e
Trampertation Metrc-North Faikoad W30

Total Daily Transit Trips Slide 15

All Modes (2035)

Total transit ridership ranges from 66,000 in the No Build
to 83,000 in Option 4D, cross-corridor, and 95,000 in the
No Build to 109,000 in Option 4D to and from NY C.

N York Seate Wi &
? Departn=nt of Trampartation Metro-torth Faikoad
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Daily New Transit Trips Slide 16

{(2035)
New Transit Trips (diverted from other modes) range

s 1 s | from 14,000 in Option 4A-X to 31,000 in Option 4D.

Slide 17

Trips on New Services range from 37,000 in Option 4A-
X 10 80,000 in Option 4D.

0 3000 000 S000 60000 70000 BOOO0 G000
New Trps

M 7‘}:
amparkation Wetro-thocth Faikoad s

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority



Meeting Minutes — December 4, 2008
Stakeholders' Advisory Working Groups (SAWGS)
Traffic and Transit SAWG Meeting #7

Slide 18
Most Total Trips on New Service

S : = Looking at total daily tri_ps on the new servi ce_(shown in
Rockian Wescess - Koy black), we note that Option 4D indicates the highest

D= P el number at almost 79,900.

" W ® ssg0 & - -

e — Option 4C isnext at 66,200, followed by 4A at 61,900.

8 & e 53200 The remaining options — 4B and the BRT options, all

g T = 4C. . msl.lil ] «.w:,ﬂ 66,200 serve 53,000 to 54,000 new dai Iy tri ps.
8% ® oo o 179,900 This ridership measure shows total daily transit trips on

E I SN S W O U S S the regional transit system that would result from

e D Do B M implementation of the alternatives/options.

These numbers are total transit trips, not just the trips on
the new services. All of the build alternatives provide
substantialy better transit service than the no-build
alternative.

These numbersindicate that BRT alternatives (3A and
3B) or those with full corridor BRT component (Options
4D) attract higher cross-corridor riders then the CRT
alternatives would.

However, to/from NY C bound riders are better served by
CRT alternatives (4A, 4B and 4C) or Option 4D.

This suggest that the different transit modes have
characteristics that better serve the cross corridor or the
NY C market.

Slide 19

Daily Trips for Selected

Markets (2035) ) ) )
it D a0 _ Yot Day = 1200 Therail alternatives have about 25,000 trips to

Manhattan, while the bus aternatives have about 30,000
intra-Westchester County trips.

Option 3A

=== Chester

220

g
5

fe o= . : .
Alternative 44 e gt Option 4A-X i

M ,;“:
Wetrorthoth Faikoad '
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Daily Trips for Selected

Markets (2035)

Total daily trips = 53,200 Tatal daity trips = 66,200

v

Alternative 4C

e

Cross Corridor .22,
LRT

Complements Access to the
Regionis Core (ARC) Project
= Provides West-of-Hudson commuters with eastwest Midtown
Manhattan terminal choice

= Adds track capacity for, Manhattan tiips

No-Build - 41,100 IZSERVICE

40% ARC riders

' e 60% Hew
o / 3 and diverted from other
1 10300 modes
' Year 2035 - 58,200

Diverted fro
i\:momuu':m =12,100

New Riers on 4D = 17,100

Total Riders on 40 = 28,200

Travel Time

Travel time for new service for selected
trip pairs

Travel time savings for new service for
selected trip pairs

Number of transfers

Aggregate travel time savings

r S Wi &
? oFTtamperition Wetro-torth Faikoad Wl

Slide 20

Option 4D combines the best of the alternatives.

Slide 21

One of the questions we have addressed is the effect of
the ARC project on the Tappan Zee Bridge project, and
vice versa

The overall effect differs by alternative/option, but the
CRT alternatives/options 4D would result in up to 30%
ARC Port Jervisriders using the TZ alternative.

Slide 22

Travel times areillustrated for selected origin-destination
pairs, to calculate savings for those pairs. Aggregate
travel time saved is also calculated.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Travel Time Savings from
Spring Valley
(Door-to-Door Minutes in 2035)

Travel Time Savings from

Nyack
{Door-to-Door Minutes in 2035)

HET. R MADIRON AVE

Annual Travel Time Benefits

($ Millions - 20125)

§184

HH e
| i I I

S T

oFTramperiation

M
Netro-Morth Raikoad ,m 4 Thr

Slide 23

All alternatives improve travel time to White Plains and
other Westchester destinations from Rockland County
origins. Rail alternativesimprove travel time to
Manhattan destinations, depending on connectivity to the
subway and PATH systems.

Slide 24

Nyack benefits from improvements to both rail and bus
accessibility, as Nyack is not now well connected to
existing services.

Slide 25
Another measure is the annual travel time benefits, which
monetizes the value of travel time saved for riders.

For this measure bigger is better and the best
aternative/option is 4D followed by 4A.

The lowest benefit options are the BRT options.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Slide 26

Roadway Congestion

Two measures of roadway congestion are used to
evaluate aternatives: autos diverted and aggregate
- Autos Diverted Vehicle Miles Traveled (VMT).

— Total reduction in vehicles crossing the Hudson
between Newburgh and the Holland Tunnel
compared to Mo Build - includes the HOT Lanes on
the Tappan Zee Bridge

« Vehicle Miles Traveled (VMT)
— Rockland, Westchester, Orange, Bergen, Bronx

Slide 27

All of the alternatives divert drivers to transit.
= Alternative 4D diverts 8,400 cars in the peak period which

represents about 21% ofi auto trips oniginating| in Orange/Rockland 4D divertS the most driverS

and destined for Manhattan

Slide 28

Regional Vehicle Miles Traveled

(AM Peak Period, 2035) _ _
* TheVMT (vehicle milestraveled) levels shown here

arefor the peak AM period and cover afive-county
area (Rockland, Westchester, Orange, Bergen, and
Bronx Counties).

Ne Build - 17, 561,000

Build Alternatives ) _
range from 17,335,000 to 17,376,000 » Acrossthe range of aternatives and options evaluated

herein it is expected that areduction in VMT of about
200,000 will be experienced in the five-county area
during the design year (2035).

Reduction in VMT ~ 200,000

— ﬁ _ These VMT reductions were then used as the basis of
T R A estimates of air emissions and energy savings.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Slide 29
Title Slide
Analysis Results
Environmental Evaluation
Slide 30
Given the fact that much of the alignments of the
Wetlands 8- 14 acres alternatives/options studied significantly overlap, the
Parklands Elizabeth Place, Tibbits potential for environmental impacts fallsinto a narrow
Yosemite, Parkways range as shown here. For example, wetland impacts range
Historic and B —— from 8 to _14 acres over a3(_)-m|Ie corridor. There are also
Archaeological | 3 National Register Listed some qualitative considerations here. For example, the
Resources 3 National Register Eligible quality of impacted wetlands varies for the alternatives
HudsonRiver | 19.15 acres - permanent and options with CRT impacting higher quality wetlands
Habitat 4 -6 acres - temporary in Rockland and BRT impacting higher quality wetlands
Disturbance in WeStCheSter
7. mEparation m :::-:-u:m Faikead i " aity
Slide 31

Potential Displacements

» Over a30-mile corridor, residential displacements are
L et expected to range between 9 and 38 units with Option
:ﬂ::::;: 3B having the greatest number due to potential
I units impacts of a new busway adjacent to [-287 in White
Plains. (To put it in context, there are about 84,000

residential units within project corridor).

» Most dternatives and options would result in
displacement of between 10 and 23 commercial
facilities with Alternative 4B showing the highest level
of such displacements.

Further planning and engineering will be conducted to
further reduce these impacts.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Alr Emissions Reductions
(Tons inAM Peak Period, 2035)

30 0.20

28 0.16

({0 vocC
NOx [0.049100.061
PM10 0.004t0 0.005 b
PM2.5 0.002 to 0.003 . 0.08
5 | 044
0.0 0.0

3A 3B 4A 4B 4C 4D 3A 3B 4A 4B 4C 4D

[

3

M 5)‘2\: e
mprtation Febro-torth Faibosd sl T

Net Fuel Savings

(Gallons i AWM Peak Period, 2035)

Transit Mode
Rockland  Westchester
; E A
& & oo e
£ § +»eeee———
ﬁ =y |
Q . = 4c I
=
ng E 4D I
18,000 19,000 20,000 21,000 22,000 23,000 24,000 26,000
Gallons

Analysis Results
Cost Evaluation

i 7‘_1"*:
mpertation Wetro-torth aikod i

Slide 32

Based on VMT levels, calculations were made of
potential regional emission reductions of motor-vehicle-
related pollutants: carbon monoxide, volatile organic
compounds, nitrogen oxides, and particul ate matter.

These are emission reductions compared to the no build
condition, for the 6 to 10 AM peak period, for the 5-
county area.

As can be seen, since there were not significant

differencesin VMT among the alternatives, the emission
reductions are comparable among the alternatives/options
on aregiona basis.

It should be noted that future energy air emissions and
energy consumption can be further reduced by utilizing
Hybrid BRT vehicles or vehicles with improved
technology such as improved hybrid or electric models.

Slide 33
An analysis was a so done of the potential for fuel
savings based on the VMT calculations.

Thisisfor the AM peak period for the five-county area
mentioned earlier.

Again these fuel savings are relative to the no build
condition.

Basically, al aternatives/options have the potential for
fuel savings, but the differences are not significant on a
regiona basis.

Slide 34

Title Slide

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Alernative Cost Estimates

(2012 Dollarsy

Hes Yk Stz M4 :)‘_'Q te:
— R — Retrerthorth Faiboed el Thr

Total Transit Capital Cost

(2012 Dollars)

Transit Mode
Rockland ‘Westchester
E = 3AMss
E [ 5.
B # A I 3.9
F 0 45 I 0.
B @ ac N ;7
Bl @ ap M 7.7 S S
0 20 $40 $6.0 $8.0 $100 $120 140 160
Dollars (Billions)

Annualized Total Transit

Capital Cost
(Millions of 2012 dollars)

200 400 GO0 &00 1000 1zo0 1400 1600 1800

= Wi f-". e
Z : ampariation m Wetro-Horth Faikoad el Thr

ALTERNATIVES / OPTIONS ROCKLAND ~ WESTCHESTER 2012 COST
MNEE Tl T
3 MGMeRstmaTet | W W W | s
AA  Full Corridor Commuter Rail Transit i E $22,091
4B |t B Q9 $17,352
4C  Vesichestornus Ropid Transit | [ g uSSkn, | $16,755
AD | T oor Bus Rap Tromit. & (oo | $15,999

Slide 35

Here are the updated total costs for the alternatives.

These are 2012 dollars and include all components,
highway, bridge and transit.

Slide 36

The cost criteriainclude not only the capital cost of the
options, but the annual operating costs, fare revenue, net
cost per passenger, net cost per passenger mile and total
travel time benefits.

Transit options, unlike highway options, have to consider
operating costs and revenues, in addition to capital cost
and travel time benefits.

Slide 37

Annualized capital costs for transit range from $600
million for Alternative 3A to $1.6 billion for Alternative
4A.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority

-13-



Meeting Minutes — December 4, 2008
Stakeholders' Advisory Working Groups (SAWGS)
Traffic and Transit SAWG Meeting #7

Annual Transit Operating Slide 38

Cost (Millions of 2012 dollars) ) o
Annual operating costs range from $75 million for

Alternative 3A to $294 for Alternative 4A.

Slide 39

Fare revenues were calculated in 1996 dollars, based on
Monthly pass costs per ride in 1996 dollars monthly pass costs in 2005, then inflated to 2012 dollars

2035 AM peak ridership for compatibility.

Factored to daily ridership using 2.86
multiplier

Daily ridership factored to annual ridership
using 291 multiplier, reflecting weekday and
weekend ridership

Revenues in 1996 dollars were inflated to
2012

o Wi i
Trampertation w Meiro-torth Raikoad

Slide 40

Net Cost per Passenger-Mile

The net cost per passenger mile considers capital and
Annualized Capital + Annual Operating Costs = Total Annual Transit Cost annua operatl ng costs and then deducts the fare box
revenuesto arrive at a cost per passenger mile.

Net Cost per Passenger-Mile =

Total Annual Transit Cost - Annual Fare Revenue Lower is better for this measure and the BRT Optl on 3A
WL R RO has the lowest net cost per passenger mile of the options.
Alternative 4A would have the highest cost.

Average
Net Cost per Passenger-Mile = $1.45

St York Saw M T'T‘t
4 Department of Tramporialicn Wetro-torth Faikoad e

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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M =
ampartation @ Metro-Horth Faikosd LS Thr

Finance Plan

= Available on the project web site:

www . tzbsite.com

Slide 41

Net cost per passenger mile ranges from $0.72 in
Alternative 3A to $5.36 in Option 4A-X.

Slide 42

Net cost per passenger ranges from $6 in Alternative 3A
to $100 in Option 4A-X.

Slide 43

The finance plan is not persented here, but is available on
the web site.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Transit Mode
Recommendation

T M
oFTrampartation w Meirc-torth Raikoad

Option 40 represents the best performing mode:

Regional Bus Rapid Transit Network

= HOX |anes on bridge and highway in Hockland

= Exclusive buslanes along Route 119 and/ Westchester, Avenue

= New BRI stations (may become joint bus/rail stations)y

= Houtes serve Orange/Hocklamd Counties, White Blains, [-287
Corporate Parks, Port Chester, SUW CIf

New Two-Track Commuter Raill Line

= Links Port Jervis Lineto Hudson Line

= Tunnel, at-grade; and viaduct sections in Rockland County,
= New Rockland County stations

= Underground connection to Hudson Line in Westchester

Wi
ofTramperation m Metre-torth Raikoad

Facilitates Early Delivery ofi BRT Service

* Project elements can be phased in in accordance with planning
process and funding availability
= Construct transit-ready bridge
* Implement BRT once bridge is completed
= Commuter rail can follow immediately or at a later date

Wi :_'¢ H
ofTrampartation Wetro-torth Faikoad  Wte Thruw

Slide 44

Title Slide

Slide 45

Option 4D was recommended as the best for meeting the
combined criteria

Slide 46

Option 4D can include BRT service at the time of the
bridge opening, with improvements phased in over time.

-16-
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Pravides Highest Level of Transit Service

+ Cross-corridor BRT provides the most one seat rides
between OrangefRockland and Westchester/Connecticut

+ Increases capacity available for reverse commutation trips
to Orange/Rockland (a growing travel movement in this
region)

+ Allows Orange and Rockland commuters to Manhattan to
choose either:

+ TZB service to GCT on Manhattan’s east side, or
+ ARC service directly to PSNY or continue to
HobokenfPath for trips to Lower Manhattan

e e i 3
F Department of Tramparition Mo tlorth Faikond gt

Pravides Highest Level ofi Transit Senvice

+ Commuter rail service in Option 4D will provide more
frequent service to Manhattan than is currently planned or
possible with the capacity-constrained route via ARC

+ Can be implemented in phases, enabling BRT service to

begin oEerations when the new crossing is completed and

before the commuter rail is designed and constructed

S e St M
9 Department of Trancpartation Metro-Horth Faikoad

Executive Steenng Committee
Recommendation

Analyze Full-Corridor BRT and CRT from Orange |
Rockland to GCT in the DEIS

= Tier 1 Transit ROD; Tier 2 Hwy / Bridge ROD in 2010

= Begin design of highway / bridge in 2010

= Begin construction of highway / bridge in 2012

Begin Tier 2 Transit DEIS in 2010

» Decide advancement of BRT / CRT in single or sequenced DEIS
Implement Full-Corridor BRT upon completion of bridge
CRT advances as circumstances and finances dictate

— e e M
& Departmntof Tramporiation Netro-orth Faikoad

Slide 47

This slide summarizes how Option 4D provides the
highest levels of transit service.

Slide 48

Continued.

Slide 49

The Executive Steering Committee's transit mode
recommendation is outlined here along with the decisions
to be made in the future.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Transit Altemnatives Slide 50
To Be Studied in DEIS

The transit alternatives to be studied in the DEIS are
+ Full Corridor BRT (Suffern to Port Chester) described here.

= BRT in Median / Shared HOV Lanes in Rockland

= BRT in Exclusive Guideway in Thruway ROW in Rockland

= BRT in Dedicated Lanes in Local Street System in Westchester

= BRT in Exclusive Guideway in Westchester

+ West-of-Hudson CRT to East Side of Manhattan (GCT)
= CRT in median of Thruway in Rockland
= CRT in South Side of Thruway ROW in Rockland
= CRT connection to Hudson Line via Shoulder Tunnel

The Bus Rapid Transit Slide 51
Experience

Alameda, CA phm'r
Pittsburgh, PA ~ =4l -
Cleveland, OH

Houston, TX

Ottawa, Canada

Mexico City

Curitaba, Brazil

Brisbane, Australia

BRT experience worldwide has been largely positive.

Bus Rapid Transit Slide 52
Rockland AHernatives .
In Rockland, BRT would operate at express speedsin
BRT in - R HOV lanes.
HOV Lanes 4

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Bus Rapid Transit Slide 53

Rockliand AHernatives

Alternatively, in Rockland, BRT could operatein
BRT in e exclusive guideways.
Exclusive Guideway =z

Bus Rapid Transit Slide 54

Westchester Alernatives . . . L
BRT in most areas operates in exclusive lanes, which is

BRT in one aternative for BRT in Westchester.

Exclusive Bus Lanes

Slide 55

Bus Rapid Transit
Westichester Alternatives

BRT in Westchester could also operate in exclusive

BRT in N quideway.
Exclusive Guideway | )

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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Commuter Rail Transit
Rockland Options

CRT in
the Median

Commuter Rail Transit
Rockiand Options

CRT on
South Side of I-287

* Process for refinement of DEIS
alternatives and analysis of transit (Tier
1) options

* Bicycle and pedestrian opportunities in
the corridor

* Your suggestions

<3
Wi E
Trampariation w Metro-torth Faikoad \_“é

Slide 56

Commuter rail can operate within freeway medians,
which is one option for CRT in the 1-287 right-of-way.

Slide 57

Alternatively, CRT could operate on the south side of |-
287. There are both advantages and disadvantages to
operating along the south side of 1-287 in Rockland
County.

Slide 58

These are possible discussion topics for the next
scheduled SAWG in January.

New York State Department of Transportation
Metropolitan Transportation Authority Metro-North Railroad
New York State Thruway Authority
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