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Presentation Overview

* The need for MBTA system-wide accessibility

* Plan for Accessible Transportation
Infrastructure (PATI)

* Planning for data collection
* Database and website design
* Products

 Future work, lessons learned, and
transferability
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Need for Access

oy

and around Boston
is much better.
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Plan for Accessible
Transportation Infrastructure (PATI)

* 2006 landmark settlement agreement
addressed training and elevator reliability

 MBTA vision for a fully accessible system

— Need to identify barriers to access at all bus stops
and accessible stations

— Remove barriers at known inaccessible stations
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Bus and Rail Station Project

e Establish priorities for accessibility
Improvements
— 177 accessible stations
— 7,960 bus stops

— Some accessible stations and 65 inaccessible
stations excluded
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Overall Approach

* To develop a comprehensive system to collect,
store, query, and report station and stop
accessibility survey data
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Bus Stop Data Collection Scope

* Stop zone

* Landing pad — for ramp deployment
e Sidewalk

* Adjacent roadway

* Nearest crossing (if within 250 feet)
* Signs
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Station Data Collection Scope

 Stations far more complex
e Qutside-in approach
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Data Collection Method

Two-person crews

Smart levels, wheels, tape, Android tablets

Training, field testing, and retraining

Field inspections and desk reviews
Post-collection editing
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Data Management

* Requirements:
— Mobile
— Needed to work offline
— Location collection challenges

— Security
— Planning
— Reporting
— Access
2019 Transportation Innovation Conference ;1
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Data Issues
and Syncing

Internet not always
available

Need to be able to see
others works

Collaboration on by
multiple teams on same
stations

Duplicate surveys
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SYSTEM PROVIDED DEFINE WORK AREAS SCHEDULE WORK
FOR PLANNING VIA MAP CREWS
SURVEY WORK

Planning

MONITOR PROGRESS REALTIME FEEDBACK
FROM THE FIELD
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Architecture and Technology

Mobile Data Tool
Browser/HTML Interface

et Entity Framework Core

. NET Microsoft NET Core MVC

REST Document Services REST Data Services REST Sync Services

|
Mﬂoﬁlm
Photos/Documents

QGIS Interface

QGIS

amazon
webservices

PostGIS LRS
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Station Element Hierarchy

Number of Elements: 87

v G Station Root: "Weymouth Landing/ East Braintree Root" o .

v oG Drop Off Area: "Drop Off Area 1" o . .

G Accessible Passenger Loading Zone: "Accessible Passenger Loading Zone 1" ‘
> 9 o ® &

@ Seating: "Seating 2" ‘

Q Seating: "Seating 1" 0

=- Entrance Area: "East Pedestrian Entrance” ’

& &

Entrance Area: "West Pedestrian Bus Entrance”

Q

ParKing Area: "West"

Q@

Parking Area: "East”

®

v =+ Parking Area: "South (next to station)" o .
F ' I I Itl e S v G Accessible Parking Zone: "North* @) . .

voQ Accessible Parking Aisle: "Accessible Parking Aisle 1" o . 83
Q Accessible Parking Spot: "Accessible Parking Spot 1" (83
v @ Accessible Parking Aisle: "Accessible Parking Aisle 4" (2] o 84
Q Accessible Parking Spot. "Accessible Parking Spot 2" 9
@ Accessible Parking Spot. "Accessible Parking Spot 1" 75
> @ Accessible Parking Aisle: "Accessible Parking Aisle 3" [ 2] . .
> ¢ Accessible Parking Aisle: "Accessible Parking Aisle 2" 6 ° .
> G Accessible Parking Zone: "South” (3] o -
Q Walkway: "N side of APZ N to DO crossing" e
Q Sidewalk: "S side of APZ 8" @
> G Platform Area: "Platiorm Area 1" ) .
> G Station Exterior: "Station Exterior 1”@ ‘ @
> G Vertical Circulation: "South” @ .

>
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Scheduling: World Trade Center (187)

Assigned To: STV#3
Scheduled Date: 91972017
Name: World Trade Cenler. STV #3

Station Element Hierarchy

v Station Root Node

[P RV V)

v

v

Station Exierior. "Street Level (1)

Platform Area: “Platform Area 1

Station Interior: "Stalion Interior Street Level"
Vertical Circulafion” "To/From Inbound platform”
Station Exterior: "WTC Ave Level (2"

Entrance Area: "WTC Ave Level 2 S Doors”
Entrance Area” "Street Level (1)

Entrance Area” "WTC Level 2 N ELV"

Entrance Area. "WTC Level 2 N Doors”

Vertical Circulation: "Toffrom Qutbound”

Bl Veriical Circulation: "Congress Street io WTC Ave™

Close

Custom Planning Tool

Drycoch

Calenda

PLANNING  STATISTICS  Apumin  RULES  LoGouT

Stop Filter
Fiter Bus Stops

Hastus 18
Survey Name:

Town Any
Stop Name.
Status
AssigneaTa: | Any
Performed By. | Any -

Apply | | Cleat

May 2017

3 Srmptei)
it
2 2 2
2 0 3

month | week day
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Thu Fri Sat
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|
" 2 ¥
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Reporting

* Needed easy to use tools to query and
produce report of surveys a

e Town based summaries

Query by Bus Stop

gﬂll‘ »

FOR ACCESSBLE TRANSTT INFRASTRUCTLRE

Basic

Ag-Hoc

~Aatereny .

PRODUCTION  Heme by Adnin Scoriog  Siatates  Lagout

Mg wamens  epoms.
1amsicen o090 e (el SxvonGakel POF -

| Abington

ot Surveyed 5753017

Abington
Curbramp
Cuniamp2

Cnesmg
et B

el |

Abington Abington

g2 Curteamy:
oo Cotse

2
- -
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Ad Hoc query

e Relational Database can’t be flattened out into
a spreadsheet

e Built a custom page to define complex queries

AND OR + Addrule © Add group

av ry
Has dropoff area, but less than 2 v | RN ESEVEG Rl
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Scoring

Edit Rules

What is the narrowest width of the walkway? (0 - 120)

36.00 assign a score of |25

o When answered | between ¥ ||36.00 and |60.00 assign a scl
€ \wnen answered[between v [|60.00 | and jB4.00  |assignasc

ore of

ore of

84.00 assign a score of 100
0 When answered | equal fo v | 60.00 assign a score of |30

° \When answered |  equal to hd | 36.00 assign a score of |25
° When answered | v||8400 |assign a score of {100

X When skipped assign a score of |

+ Add
ce
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Hard Copy Reports

Su

e System generates Word
reports from database

onau

Stop Info
H 10 1

Stop Name:  Harvard St @ Shailer St

* Also used open source and
commercial PDF tools to

programmatically generate R
complex PDF’s

GEONETICS

rvey report for stop #1306

On Harvard St @ Shailer St
nducted in Brookline, MA

ompleted on 09/22/2016 11:43 AM

@

s

Surve; 5C Crew #1 00-22-2016 Time to complete 41
L] [ ]
Assigned Crew:  N/A Survey St ( 017 8:43 AM
I I I OI I I la IOI l Completed Crew:  BSC Crew #1BUS Survey End: 09 43 AM
Completed By:  ishaw Date: 082212018

‘‘‘‘‘‘‘
NYC



Android Mobile
* Developed for Android Tablet

* Requirement for minimal training

* Used a technology called Xamarin
— Cross platform development

* Deployed via Microsoft HockeyApp

— Now called App Center

GEONETICS ~ Fesson
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@ PATI Station Inventory Tool

Username: demo

Password:

Authenticating




= 20%L210:23 AM

Sync 85 % complete - Merging and storing data




Selecting Stations and Stops

SEme 21DryDock:
@ status: In-Process
- s

Surveys

m Scheduled Station Visits

Navigation

Back Bay Station

Braintree

Select a Station 4 STARTADHOC

Geonetics #1

Geonetics #1

Sync Engine

Geonetics #1

7/6/2017
7/17/2017

Last synced today at 10:53 AM

Y|

Closed
Published

SYNC NOW

Questions

B o

Photos
Station Surveys

—)

Tools Braintree Geonetics #1 Closed Yes
Braintree Geonetics #1 In-Process Yes

21 Dry Dock Geonetics #1 In-Process Yes

Braintree Geonetics #1 Closed Yes

Braintree Geonetics #1 In-Process No

Braintree Geonetics #1 In-Process Yes

Braintree Geonetics #1 In-Process Yes

Braintree Geonetics #1 In-Process Yes

21 Dry Dock Geonetics #1 Closed Yes

Back Bay Station Geonetics #1 Closed Yes

7/19/2017
7/19/2017
7/19/2017
7/19/2017
7/21/2017
7/19/2017
7/19/2017
7/19/2017
7/19/2017
7/19/2017

Welcome, Matt

You are working as a member of crew: Geonetics #1

o w

>
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@@ Braintree:

@@ stotus: Closed

Navigation

Questions

Map

Photos

-]

Tools

Hello, Demo

You are working as a member of crew: iansCrew

>
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@@ Braintree: Example exterior 0 e HeIIo, Demo

@ @ stotus: In-Process
- N

Surveys

Navigation

Questions

E :
m"
°

Photos

-

Tools

You are working as a member of crew: iansCrew

;*.‘ I Accessible Pa

Caample parking

Y & Readway
AR Summer Street

I Braintree Station
4t e

Add New Element

Select Element you wish to add:

Callbox \ 4

oK Cancel




= AQ

Talbot Ave: Drop off Area 1 » APZ 1

Sates 0 Process

=

{6} R0 ) 2R

Accessible Passenger Loading Zone
APZ1

What is the material of the loading zone?

Does the vehicular route to and from accessible passenger
loading zone have a vertical clearance less than 9.5 (114%)?

Is a curb ramp provided between this accessible passenger
loading zone and the accessible route?

What is the running slope of the accessible passenger
loading zone?

What is the cross slope of the accessible passenger loading
zone?

N

(percent between 0 and 10) @ 8

S ry

(percent between 0 and 10) @ 8




vy a8 % p ¥ 0636

@ GEmm Braintree: interior 1 > restroom 1 o e Hello, Test
B B Stotus: In-Process v 1g as amember of crew: Geonetics #1
oc

“wes Restroom

E restroom 1

Navigation

e Is the entrance designated with international symbol of accessibility? @® Yes () No
o/ =
- What type of Restroom is this? (Single User, Multi-User) v
o so0
Does the restroom serve males or females? v
T coe
What is the clear width of the door? 58
nche ( Da @ %

What is the height of the door hardware?

How much clear maneuvering space is provided on the pull side of the door?

<4 @) O =] =)



GIS Mapping Technology
* GeoServer
— Open Source Map Server
* Openlayers
— Open Source Web map
* QGIS

— Open source GIS tool

— Custom PATI plugin

>
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AND OR + Addule  © Add group

Busway - Count ¥

Busway - Count

less or equal

| Save Query |
Has dropoff area, but less than 2 = |

Apply

Scheduled. |4 | a
Surveys: a

Harvard 3 |
Cambridge !
| Scheduled: |4 | a

Surveys: | a |

GEONETICS

Haymarket 5.
Boston

[GreenC L GreenE L ]
Scheduled: |4 | &

Suveys: a

Jackson Square
Boston

" Orange
Scheduled: |4 a

Surveys: a

JFK/UMASS | 5
Boston L

39
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+ Add e © Add group.

Al

Busway - Count

greater

Busway - Count

less of equal

Save Query

Has dropoff area. but less than 2 v |

a Query

1 Awes n
Eﬂm’

Surveys: a

Andrew -
Boston »

Ashmont
Boston »

Mattapan Trolley

Scheduled 4 a
Surveys: a

Harvard
taecia

P Res pstmon ¥ Rea oraniree 3
Scheduled 4 a

Surveys: a

Haymarket Published
Ermzn » g

[ Greenc L GeenE 1 _J

Scheduled 4 o
Surveys: | a

Jackson Square 3 -
Boston |

Scheduled: |4 || a
Surveys: a

JFKIUMASS »
Boston

GEONETICS ~ ntusow
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Harvard St @ Shailer St
Brookina

Pariormed By Crew. BSC Crew ®1BUS  Date Completed: 9222016

Performed By Usar:  ishaw Time To Complete  -5805 hours.

Date Started. 5222017 DateLastSynead  ©222016

Survey Source v

Oniginal Survey: View

QA Review Not Reviewed ¥
QA Status Not Reviewed .

Bus Stop Element Hierarchy

Number of Elements: 10

© Sign "FRONT SIGN"

Roadway "ROADWAY #1*

Landing Pad: "MAIN LANDING" .

Sidewalk “Sidewalk® L

Q
°
Q
Q Seating "SEATING #1°
Q Amenities: "Amenities*
e

Crossing "CROSSING #1” @) | L

&o

Where is the bus stop positioned in refation to the nearest intersection?

Far side

Wnat is the name of the street that the bus stop is on?
Harvard St

What is the name of the nearest cross sireel 1o he bus stop?
‘Shailer St

Enter iNe agjacent proparty acdress of bUsiness name.
Not Answered)”

Is there an MBTA subway or rail station within view distance?
(Wot Answered)"

Additional location comments.

(Not Answered)”

* = Required Question

GEONETICS
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Schedule Status: Any v
Survey Status: i Any v
Edit Status: 7

Survey Closed Date

Equals ~ mmldd!yyyy e -

-

Has Front Sign:

Either v
Sidewalk < 36":

Either v
Critical:

Either v
Length < 40';

Either v
Shelter Present:

Either v
Bench Present:

Either v
Curb Reveal < 4™

Either =
Missing Ramps:

Either v
Ramp Slope > 12%:

Either v
Crossing within 25"
| Either v
Perpendicular Crossing Within 200" ]

Y

GEONETICS
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PRODUCTION

Admin  Scoring  Statistics  Logout

Query by Station
Basic Filters
Draw areafiteronmap: G
Town:
Line Type:
Line:
stations:
Score Equals-
QA Status:
Report Status:
Schedule Status: Any
Survey Status: Any
Presumed Accessible: Elther

Should Be Surveyed:

Ither
Edit Status:

Survey Closed Date
Equals mmidalyyyy

Element Filiers

MSTA Properties

Gray Basemap
# Survey Polygon:

ESRI Imagery

GEONETICS

st
Scheduled |4 &

Filter Results:

Surveys:

Andover p &

Andover

|Scheduled |4 )/ a
Surveys: a

Andrew g

Boston

‘ Red Ashmont

Scheduled: |4 ||

Surveys

Aquarium p.
Boston

e

|Scheduled: 4 | a

Surveys: a

Arlington g G

Boston a7e

Scheduled 4 |

Surveys: o

Ashland
Ashland 2>

| =

Scheduled | 4| &

Surveys:

Ashmont g
Boston

R:cAsnm:m\ [ mattapan Troliey ]

|Scheduted 4 o

Surveys: .

Assembl
Somervile i

|Scheduled |4 |[a

Surveys o

Attleboro g

Attieboro

Numi ]

NELSON
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Other Studies Green Line *
Type Study

Green Line ADA Study
Design Guidelines

| Type Study of Platform *
i ibility Upgrades

System Technical
Documentation

Project Reports + Cover *
Photos

Final Project Summary <

Orientation Guide Word *

103172018

Orientation Guide PDF

e
W
B
]

Summary ReportCh3 *
Graphics

Missing Front Bus Stop <
sign
103172018

Missing Curb Ramps 7
Mattapan

Dirt Landing Pad
Roxbury

Narrow Sidewalk
Quincy

Summary ReportCh 5 *
Graphics

Commuter Rail TierA <
Tier A inacoessible station pricrities

103172018
Commuter Rail TierB
Tier 8 inaccessibie station priorities.

1003172018

‘Green Line Tier AMap 7

103172015

Green Line Tier B Map ~

103172018

Mission Park E Line

GEONETICS
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Survey Statistics Health

35 chart by amCharts

Stations

L

* € o
o oot o e een® ceen® s men""'g

[l should Not Be Surveyed [ should Be Surveyed [ Has schedule I :bandoned
Paused In-Process [ surveyed I ciosed

120
15 chart by amCharts

100
192 Total Station Surveys
80

0 In-Process Station Surveys i

Surveys

0 Paused Station Surveys

40

15 Abandoned Station Surveys

20

0 Surveyed Station Surveys L T T T
Bt gt L gih LR 050 T gsC g

& &5 e &1 22 :’3 e NS U aau® en® a0 WS agi® B\_\s 2ue WS g ei®
“,g( 1 ¥ gf- W™ o o BT e »‘L e €18 L o e 15" #5%Caue
" sb 597 15507 °° o o w ® o e o cet B Ccon £ con & ow £ ew ot
177 Closed Station Surveys 5 oo “Wu:\ a‘ “mc U O O e e ot et o g.u* e Oy % S’
In-Process Paused I #bandoned [ surveyed

I ciosed

200
35 chart by amCharts

qihuw all
" oo oo ——0

o 177 Stations 17624 Elements
8-

1

0
8

.—'

s Surveyed
5
8

—
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Query by Station
Basic Filters

Y Basic Ad-Hoc

Draw areafilteron map: @&

Town:
Line Type:
Line:
stations:

Score Equals-
QA status:

Report Status:

Element Filters

Export

Commuter Rail v

Map  Elements Reports

Station

p—
Abington
—

Anderson/Woburm
=

Andover

Ashland

Attieboro

Back Bay

E" — %
“ Ballardvale
1

il
bed
o
@ Beverty Depot
“ Bevery Farms
H Bradford
Brainiree

Brandeis/Roberts

%

- e

Campelio
IShowing 1 to 102 of 102 entries

76"

61

75"

Review Status

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Report Finalized

Review Date

10/26/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

10/30/2018

Review Comment

10/31 Project Complete

10/31 Project Complete:

10/31 Project Complete

10/31 Project Complete:

10131 Project Complete:

10/31 Project Complete

10/31 Project Complete:

10/31 Project Complete:

10/31 Project Complete

10/31 Project Complete

10/31 Project Complete

10/31 Project Complete:

10/31 Project Complete

10/31 Project Complete:

10/31 Project Complete:

10/31 Project Complete:

GEONETICS

Search:

ﬂ !
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Reporting Tools

 Microsoft Word

— Using programming automation
— .NET interop

— PDF generation libraries
— Active Reports

> N
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Vertical Circulation

Platform Areais)

Low-Scoring Question Responses
and

Deficiency Threshold: 49

Significant Issues at Time of Survey
Miscellaneous Noteworthy Observations
Station Elements Scoring Below 100
1  Introduction
Through the Plan for Accessible Transit Infrastructure (PATI), the MBTA envisions and plans for a fully accessible system. -

The first step of PATI Is the survey of over 7,500+ bus stops and 177 rall stations in order ta inventory barriers to access. Parallel
to that effort, the META, disability s working to develop a process for setting priorities that can
be time. For example, this may removal of barriers where RIDE pickups/drop-offs often take place or where other State
of (SGR) d. This prio will then be applied 10 the of barriers to produce recommendations for
their removal, Ultimately, PATI will for fully yste

PATI will enable th f System Wide together with Capital Delivery, work
with the disability ina rather than

A full discussion of the PATI project, covering data collection, scoring, reporting, and a glossary Is pravided in the PATI Companion Guide. This is the report
for Abington Station.

2 Abington Station

Abington s a commuter rail station on the Kingston/Plymouth Line. Located in Abington, the station includes a parking area and a drop-off area. Train ¥
access s from a high platform (single track).

The map show the survey extents for resources, because of programmed improvement projects, some

GEONETICS NELSON

RYCAATD
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Additional Products

* Summary reporting

* Orientation guide

> N
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Top 5 Bus Routes Scored High Priority
mmmm

14.4%
80 83 14 16.9%
100 35 11 31.4%
71 46 11 23.9%
84 36 8 22.2%

N 50
NELSON
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Top 5 Municipalities
High Priority Bus Routes
mmm

Boston 1,969 2.5%
Quincy 496 26 5.2%
Lynn 419 23 5.5%
Arlington 163 19 11.7%
Malden 265 19 7.2%

N 51
NELSON
KRYCaaiD
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Distribution of Station Scores

--

Commuter Rail stations (1 platform area)

Commuter Rail stations (>1 platform area) - 3 ) i 3

Rapid Transit stations (1 platform area) 1 12 42 14 69

Rapid Transit stations (>1 platform area) i ) 4 2 6

Multimodal stations (Commuter and Rapid) - 1 5 1 7

Total 22 40 79 36 177

Percent 12%  23% 45% 20% 100%
=
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Future Work

e Address low-hanging fruit

* MBTA capital investment strategy
* |Integration with other programs
* Resurveys

mE?SSDO T 2019 Transportation Innovation Conference ;1 rJ
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Lessons Learned

* Train and retrain
* Pilot phases help

* Plan and re-plan

* I[mages really matter and are hard to get right
* You can’t anticipate everything

n’]aS’SDO T 2019 Transportation Innovation Conference ;1 rJ
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Lessons Learned

* Quality Control

* Allow sufficient time to define questions

e Consider how the data will be used

* How will it be updated going forward

massDOT

2019 Transportation Innovation Conference
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Discussion
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