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Regional Vision

* Traveler Information

* Arterial, Freeway, Transit Management ==

* Vehicle Automation (New)

* Universal Transportation Account (New)
* |TS for Transit and Transit Infrastructure Electrification (New)

* Active Traffic and Demand Management (New under TDM)
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Early Efforts: Strategic Assessment
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Performance Based Management

Regional ITS Regional ITS
Architecture Strategic Plan

IMTMS / RTMS / RAMS / A-PeMS / T-PeMS
I —————

TransNet Sales Tax Extension (2008-2048), approved by voters 2004

I-15 Express Lanes Development (2003-2012)

1-805 Corridor Improvements (2012)

State Prop 1B, CMIA/CSMPs
I

I-15 Integrated Corridor Management (2006-2015)

1-805 South ATDM Con Opts

2030 RTP (2003) 2030 RTP (2007) 2050 RTP/SCS (2011) 2050 RP (2015)
[ I I I
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Why Performance Based - Corridor
Management

Five Primary Goals:

1.

The corridor’s multi-modal and smart-growth approach shall improve
accessibility to travel options and attain an enhanced level of mobility for
corridor travelers.

The corridor’s safety record shall be enhanced through an integrated
multimodal approach.

The corridor’s travelers shall have the informational tools to make smart
travel choices within the corridor.

The corridor’s institutional partners shall employ an integrated approach
through a corridor-wide perspective to resolve problems.

The corridor corridors networks shall be managed holistically under both
normal operating and incident/event conditions in a collaborative and
coordinated way
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Why I-15 Corridor: Working Together as a

Single System _

Main Lanes
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Overall ICM Strategies

* Implement Active Traffic Management (ATM):

* First in the nation real-time multimodal response and control (DSS
System)
* Proactively manage multiple modes through and along the corridor
* En-route traveler information (CMS Signs, 511 San Diego mobile app)

* Pre-trip traveler information (511 San Diego mobile app, 511 phone
system)
* Signal coordination on local roadways with freeway ramp metering

* Transit rerouting y
* Dynamic rerouting — May 2016 ﬁonitor )
* Corridor ramp metering — Fall 2016 ”
Control Proposy
Evaluate ‘

)

Predict
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Project Opportunities: Operational

<o
2
s




Project Opportunities: Institutional
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* Multiple Jurisdictions
* Core Understanding Only
* Limited Procedural Awareness

* Desire to cooperate, but lacked
vehicle




Project Opportunities: Technical

Ramp Meter
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Why ICM: Change How We Manage and
Operate Transportation Assets

Institutional
Integration

Operational
Integration

Technical
Integration

Commitment - collaboration
between various agencies, modes,
and jurisdictions that transcends
institutional boundaries

All inclusive customer focus - Joint
operational objectives and strategies
to manage and balance the total
capacity and demand of the corridor

Sharing and distribution - of
information and system operations
control functions to support the
analysis and immediate response
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ICMS : Solution Proposed

Data Integration / BuUsiness Rules Corriaor

~usion Engine Engine Visualization

Real-Time Network Response Plan Automation

Prediction Evaluation Engine Workfiow Engine

Performance
Data Warehouse




ICM Core Elements

System Services

ICMS Data Stores INet

(includes Library. (GUI,

of a-priori plans) Response
RSDS/RAC Plans)
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management element of DSS

SI9AIRS ONH e red

(welbeiq 1x21u09) SWwalsAs buoeiaiul

SANDAGy 14



Vision to Development

MOUs Management Framework Technical Memorandum

Sunlﬂewl\!lnuqnud(mﬂu

VOLUME |

Operations
Plan

Concept
Development and
Draft Reqgs. —

Advanced Modelling & Simulation — Implementing Vision Corridor Management and

Operational and Management Operations in Practice




Vision to Development: System Eng. Process

Reg o T Iteration Plan Iteration Plan
Actiteration| - ] Operations Manuals Operations Manuals

Deliveralyles — Training Training
As-Built Design - As-Built Design
Documentation Documentation

S

Iteration
Control Gates

Intelligent NETworks (iNET) ICM R/T Traffic Model w/
Configuration Response Plans

New Data Hub Interfaces iINET Update for Response
TMDD v3.0 Conversion Plan Management
Calibrated R/T Traffic Model ‘ iINET update for Event
Response Plan Data Store Design Management

Iteration 2 Design Iteration 3 Design
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ICM Assets

() Escondido Transit Center

H () Del Lago
Rap’d () Rancho Bernardo
Routes () Sabre Springs / Poway /

Rancho Pefiasquitos
Rapid Express is a Mira Mesa / Scripps Ranch

weekday, peak-hour Summer 2014
service with 10 trips

south in the moming () Kearny Mesa
and 11 trips northin- [l Epress

the evening. via SR163 ) City Heights

Downtown ()

Rapid 235

Transit location
Transit speed
Route monitoring
Route ridership

Rapid 235 is an all-day

service, 5 a.m. to 11 p.m.

During peak-hours,
commuter service will
be every 15 minutes.
Off-peak service is
every 30 minutes.

CMS plans

ELCSRequest

FreewayNMgmt System

+Freeway Congestion
+Freeway Incidents
“Travel Times
-Planned Events
CCTV Imagery
-CMS Status

Regional Event Mgmt System
« CHP

« Transit

« ExpresslLanes

» Congestion Pricing
+ Arterial Construction

Regional Transit
Mgmt System

+Bus AVL

“Schedule Adherence
‘Selected Stop/Route Data
‘Panic alarms

©  ICM Signal
@ |CM Network

K ot

1-15 ICM Corridor - Phase il
Traffic Signal Assets
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ICM Assets

Traveler Traffic Signal . .

e No change e No action e No action *No change * No change
¢ Notify operators e Inbound Shoulder e Meter Off *Notify transit ® Open to all
of event e Inbound Peak e Max dispatcher of event Vehicles
e Notify public of e Inbound Step Up e Min eProvide transit e Northbound 3
event on freeway e Inbound Flush dispatcher w/ Southbound 1
¢ Notify public of L S recommended transit e Southbound 3
event on arterial Skl user message Northbound 1
¢ Direct traffic to e Outbound Peak *Provide dead-head re- ¢ Closed to

[ternativ : .
use alternative « Outbound Step routing ‘ vehicles
routes Up recommendation (segment)

e Direct traffic to *Provide in-service re-
specific routes or  Quudersie Fueh routing

transit usage recommendation
eRecommend
deployment of stand-by
transit vehicles

(SANDAG;



ICM Performance Measures

Speed
Volume X X
Event Location X X
Headway/Vehicle Location
Passenger Counts

Parking Availability

OUTPUITS : Transit
Speed X

Queueing

Vehicle Delay
Stops
Vehicle Miles Travelled
V/C
Travel Time
Level-of-Service

Travel Time Reliability

SANDAG»



Response Plans: Performance Driven

1. Bounding Box — size
defined by response

posture to identify

Nl Corridor |

[@]] Global |[ Asset Availability | Strateqy Matrix || Sim @ || Corridor Score || Transit | RP Expiration T @ @

minimum selection set

Response Plan Improvement [25.0

2. LOS Comparison —to

identify additional links | ST o
where response plan | . e
implementation has I o
changed operations within . [ ——

the network

Save Cancel
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Response Plans: Performance Driven

Person-Delay per link = (SVgqy, + HV oy + TV o + BVp,o) * Dayg

Dy = (Wys* Dyg) + (Wsap* Dg) + (Wys™ Dys) + (Weo ™ Deo)
* W, = 0-15 minute weighting factor
*  W;,=15-30 minute weighting factor
* W, = 30-45 minute weighting factor
* Wy, = 45-60 minute weighting factor
o W+ Way+ W+ We=1 Corridor Score = Do-Dz  « 19

Do

y corresponds to the response plan evaluated:
* 0 = Do Nothing
1 =Response Plan A
« 2 =Response Plan B

*D, = Person-delay under Do Nothing Case
Z corresponds to the Proposed Response Plan (s)

« 3 =Response Plan C

SANDAGy
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Sign ID:
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Sun Diego
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Transportation LLC,

08:19
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er | =
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View Only
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Maon | 1
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Vlewerl Q Confirmed Event 625977 : I-15 S at TED WILL[AMS FREEWAY (SR 56)
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ICM Response Plan - DSS E—

Comprehensive Insight

Regional patterns and mode
shift; Transit analysis capability

Inventory + Prediction Event Response

Travelerinformation, HOT
lanes, congestion pricing and
regional diversion patterns

Traffic control strategies such
as ramp metering and arterial
traffic signal control

Business

RuIes
i ne

10.00 ,11.14,1.19, 7.81, 2.2}

Recommended

Response
Traveler Plan
Tranere Information Tra;f,i;is,igm
Express Lanes 'ActlonPlanl Ramp ‘
: [y dctiopplant | ..

* Action Plan 2 » Action Plan3 * Action Plan 2 o Action Plan 1

* Action Plan 2 “ + Action p|an 4

* Action Plan 3
* Action Plan 4
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So What is Happening Now?

* SANDAG; Caltrans; cities of San Diego, Poway, and
Escondido; NCTD; and MTS are working together

* ICM system allows partners to address congestion
in real-time, holistically under ‘normal’” and
incident conditions

* Active Arterial Routing Strategy Implementation

SANDAGy 24



Coordinated Operations

0 Operational review meetings

O Venue to check in and review system operations

m Events and response plans occurring in past period
m Performance statistics associated with events
m Expectations regarding event identification and

appropriate responses
m Corridor configuration parameters (particularly congestion score,
congestion event finder, congestion thresholds)

O Aim to foster an on-going process for discussing, reviewing, assessing,
and ultimately modifying ICM system settings and response plans

[ lstStage ) /" 2ndStage ) [ 3idStage )

2/4/2014 7/1/2014 10/1/2014
6/30/2014 9/30/2014 Ongoing

\_ Weekly Meetings / \_ Monthly Meetings / \ Quarterly Meetings




aseline Establishment:

nderstanding Response Plans

Date Tuesday, June 30, 2015 Event ID: 853963 SUMMARY
Response Plan ID: 31039 Score: “ @ 3:04 PM

Begin End Duration Severity Dir Post Mile Roadway Event Location Description

55mins,51sec . I-15 N Rancho Bernardo Rd. Congestion on Nort_h I-15 near Rancho
Bernardo Rd. Consider alternate route.

PROPOSED CHANGE LIST:
DIVERSION: Exit at Ted Williams to Pomerado North and re-enter at Pomerado on ramp DeliDios Lake
I NAME CURRENT PROPOSED Traffic Signals Hodges
Powaw 24 Pomerado Hospital @ Pomerado 6.4 N
Powaw 38 Pomerado @ Casa Avenida Free 64 16
Poway. 54 Pomerado @ Monte Wista 6A N
Powaw 21 Ted Williams @ Pomerado Free N
Powaw 22 SR-103 Colony Drive @ Pomerado Free 64
Caltrans 135 I-15 @ POMERDO HIGHLAND  Free
Caltrans 126 1-15 @ TED WILLIAMS PEKWY 2a oA
SanDiego 1119 Greens East @ Pomerado 6A 64
SanDiego. 1118 Oalks North @ Pomerado (S S
SanDiego 1116 Mirasol @ Pomerado 6.4 N
SanDiego 1115 Escala @ Pomerado 6A 64
SanDiego 1114 Highland Valley @ Pomerado Ga
SanDiego 1124 Bernardo Heights @ Pomerado 2a N
SanDiego 1122 Higa Place @ Pomerado 24 G Black
SanDiego 1123 Pomerado @ Stone Canvon A 6.4 Mg;’:gai"
SanDiego 1241 Paseo Del Verano @ Pomerado N
PROPOSED CHANGE LIST:
sl NAME DIR CURRENT PROPOSED
vplph (Rate Code) wplph (Rate Code)
RMIS 12704 Pomerado™ W Bernardo ~NB 996 (1) 996 (1) &
RMIS. 12602 Bermardo Center Dr NB 461 (15) 461 (15) Torrey
APPROVED LIST: < hlands RantHa
I MNAME DI CTUTRRENT PROPOSED A Penasquitos
CMS 36 Camino Del Norte NB SLOWING AT 4 2 -
RANCHO BERNARDO Shbre
EXPECT DELAYS BN

1-15 North at JSO Camino Del Norte o Leaflet | © HERE

NB15 JS A DEL N 06-30-15 15:16:42 B15 JS A 6-30 1527 49| 511 Message: Congestion on north I-15 near Rancho Bernardo Rd. Consider alternate routes
) inlcuding Exit at Ted Williams to Pomerado North and re-enter at Pomerado on

-49/2

5
0+/40+ mph

@

Data along the response plan generated arterial route shows a clearincrease in
vehicle flow. This increase in flow, however, shows no negative impact on the
speeds or travel times, as is demonstrated by INRIX data along Ted Williams
Pkwy and Pomerado Rd. Travel time remains relatively consistent to normal
day operations for that route. Reasons behind a lack of improvement in travel
time along the route could be attributed to weather conditions (rain and
thunderstorms) during that time frame. Heavy rainfal began approximately
around 2:30pm which is when the event was generated. Event did not trigger
until 3pm, however, once congestion had accumulated along the 1-15 North.




Response Plan Analysis Tool

3:30 PM 4:00 PM 4:30 PM 5:00 PM 5:30 PM 6:00 PM 6:

SANDAG INCIDENTS ! : :

RESPONSE PLANS

Details
Response plan ID :18539
0-20 mph Response plan 1D :18535 @
— 21-35 mph :
R iﬁh Response plan ID :19535 @
Midwa’ 3o-Ramph. 10
w50+ mph Response plan ID :19536 21.1
Response plan ID :18535
Response plan ID :18536 21.1
. | “C
East
Valley
&I>
Harmony ®
Grove o
F
East
Canyon

Leaflet | © HERE N S




Southbound AM Peak 6:00AM-10:00AM

Event ID Start Time End Time Duration Score Location Congestion/Caltrans
SB1 4-May-15 802231 8:39 AM 8:53 AM 14 16.13 N. Hale/W. Washington Ave. Congestion
SB2 7-May-15 804238 8:34 AM 9:09 AM 35 10.9 Pomerado Road/Miramar Road Congestion w/Caltrans
SB3 8-May-15 804951 8:44 AM 8:53 AM 9) 20.15 N. Hale/W. Washington Ave. Congestion
SB4 27-May-15 817649 8:34 AM 8:53 AM 19 7.74 N. Hale/W. Washington Ave. Congestion
SB5S 10-Jun-15 842450 8:34 AM 8:53 AM 19 6.49 N. Hale/W. Washington Ave. Congestion
SB6 24-Jun-15 850170 8:34 AM 8:49 AM 15 10.01 N. Hale/W. Washington Ave. Congestion
SB7 7-Jul-15 857210 9:33AM 9:43 AM 10 6.3 N. Hale/W. Washington Ave. Congestion
SB8 3-Aug-15 874246 5:53 AM 7:09 AM 76 6.91 Rancho Bernardo Road Congestion w/Caltrans
SB9 28-Aug-15 889056 6:34 AM 9:09 AM 155 6.4 Via Rancho Parkway Congestion w/Caltrans
SB10 15-Sep-15 899273 7:44 AM 7:59 AM 15 8.02 N. Hale/W. Washington Ave. Congestion
SB11 15-Sep-15 899361 8:34 AM 8:49 AM 15 10.4 N. Hale/W. Washington Ave. Congestion
SB12 13-Oct-15 918438 8:19 AM 8:39 AM 20 8.22 Gamble/Felicita Congestion
SB13 26-Oct-15 927243 7:24 AM 8:09 AM 45 6.06 S. Auto Parkway/9th Avenue Congestion
SB14 6-Jan-16 971815 7:39 AM 7:49 AM 10 ) N. Hale/W. Washington Ave. Congestion
SB15 25-Feb-16 1004035 6:10 AM 8:10 AM 120 6.6 Gamble/Felicita Congestion w/Caltrans
SB16 4-Mar-16 1009458 8:09 AM 8:24 AM 15 7.3 Gamble/Felicita Congestion
SB17 8-Mar-16 1012337 8:34 AM 8:49 AM 15 6.9 N. Hale/W. Washington Ave. Congestion

Northbound PM Peak 3:00PM-7:00PM

Event ID Start Time End Time Duration Score Location Congestion/Caltrans
NB1 9-Jun-15 842085 3:44PM 3:59PM 15 6.31 Mira Mesa Boulevard Congestion
NB2 16-Jun-15 845922 4:00 PM 6:48 PM 168 7.7 Duenda Road Congestion
NB3 30-Jun-15 853963 2:34PM 3:30PM 56 6.6 Rancho Bernardo Road Congestion w/Caltrans
NB4 22-Jul-15 867834 7:03PM 7:13PM 10 7.2 N. Hale/W. Washington Ave. Congestion
NB5 27-Jul-15 870595 3:54 PM 4:24 PM 30 8.57 Miramar/Pomerado Road Congestion w/Caltrans
NB6 6-Aug-15 876760 5:19 PM 6:33 PM 74 7.1 Bernardo Center Drive Congestion
NB7 6-Aug-15 876760 5:19 PM 6:33 PM 74 10.2 Bernardo Center Drive Congestion
NB8 28-Jan-16 986027 3:14PM 3:29PM 15 9 Mira Mesa Boulevard Congestion

SANDAG »
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Response Plan Scores by Event Milepost - Northbound
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TSMO and ICM

MOUs

Management Framework Technical Memorandum

|
|I“

1-"\
Establish Institutional Commitment/Strengthening Partnerships Eﬁ’c”,“ﬁWAﬁB

Ill-"
The Regional Plan

Performance Based (Common Vision) — Multi-Modal Operations an
Management

Technical Integration — ICM serves as technical tool/vehicle
Establish Long Term Strategic Vison




Next Steps:

* Actions to Implement Plan

5, * Next ICM Corridors - Develop
i%?éfﬁwAT‘?D_: Next Concept of Operations

e TSMO Plan

--------
A
;;;;;

* More Info/Questions:

Alex Estrella —
Alex.Estrella@Sandag.org

www.sandag.org/ICM
SANDAG»
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