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--------------- . DEFINITION -

Transportation Systems Management & Operations is:

1.0Organizationally...actively bridging gaps between planning,
engineering, operations, and maintenance.

2.0perationally...maximize the operations of existing facilities by
managing the system to its full potential.
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WHAT is TSMO?

An integrated approach to programmatic optimization of planning,
. . . . . . . 5 c MARYLAND TRANSPORTATION SYSTEMS MANAGEMENT & OPERATIONS
engineering, operations, and maintenance in implementing new and existing

multi-modal systems, services, and projects to preserve capacity and
Improve the security, safety, and reliability of our transportation system.

HOW does TSMO work?

CONGESTION PROBLEM TRADITIONAL CAPACITY EXPANSION TSMO
When large volumes of vehicles try to Expanding the available capacity is one A faster and more cost-effective alternative that
use a road all at once, it creates traffic option to increase flow, but can be expensive, uses technology to maximize existing capacity,
Jams, making traffic move very slowly. will take time, and isn’t always feasible. optimizing the flow of traffic by timing it properly.
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--------------- - MDOT SHA TSMO PROGRAM -

- TSMO Executive Committee provides strategic direction

* TSMO Leadership Position in the Office of Transportation Mobility &
Operations

- Strategic Plan (2018) for vision and goals [link]
* Master Plan (2020) for projects [link]

* Funded through mix of funding sources (planning and operations)
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https://www.roads.maryland.gov/OTMO/2018_MDOT_TSMO_Strategic_Plan.pdf
https://www.roads.maryland.gov/OPPEN/TSMO_Master_Plan.pdf
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EXISTING COMMITMENTS

TRANSFORMING MARYLAND’S TRANSPORTATION SYSTEM
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+ MD138 + US1Business - MD108
- US40 - MD22

* MD5Business - US

PROPOSED NEXT GEAR SYSTEMS

System 1- I-70/ US 29

System 2 - -95/ MD 32/ MD 100
System 3 - -97/ MD 2/ MD 3
System 4 - US 50/ US 301
System 5 - MD 210

System 6 - MD 5/ US 301
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—— |Integrated Freeway/Arterial Corridors

—— Freeway = ~==-- Arterial

System 7 - MD 4/ MD 2/ MD 235
System 8 - US 50/ MD 90

System 9 - 1-95/ US 1/ US 40/ MD 7
System 10 - I-83/ MD 45

System 11 - 1-795/ MD 140

System 12 - -270/ MD 355

System 13 - I-95/US 29/ US 1/ MD 295
System 14 - 1-68/ I-10

System 15 - [-81

System 16 - US 50/ US 13

System 17 - US 301
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https://www.roads.maryland.gov/OPPEN/TSMO_Master_Plan.pdf
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https://www.roads.maryland.gov/mdotsha/pages/otmo.aspx?pageid=886
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DYNAMIC SPEED LIMIT-

Dynamic Speed Limit
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Mainstreaming TSMO | 21-014L-TSMO (dot.gov

Examples of Integrating TSMO Across a Transportation Agency

Q

US. Depariment of Transportation
Federal Highway Administration

Transportation Agency

EXECUTIVE LEADERSHIP

« Endorse TSMO with strategic plans and communications
- Consider TSMO directives in agency activities

+ Include TSMO measures in agency dashboards

+ Budget for TSMO activities

=== (ONSTRUCTION

PLANNING AND PROGRAMMING

- ConsiderTSMO solutions as alternatives to capacity
expansion projects

HUMAN RESOURCES

- Provide TSMO training

forTSMO

AND DESIGN

practical design

maximize investments

‘14 Al
-

- Establish a career path for those involved in TSMO

PROJECT DEVELOPMENT

« Evaluate TSMO options to support performance-based
» Include TSMO strategies in capacity projects to

« Incorporate TSMO assets in infrastructure design
« Incorporate TSMO elements in design manuals

0 albdoby

- Develop joh categories for new workforce requirements

» Incorporate travel time reliability, efficiency, and equity
in performance goals and objectives

+ |dentify and prioritize operations needs and investments
- Evaluate TSMO strategies for programming
+ Integrate TSMO into transportation plans

- Apply TSMO strategies to improve
work zone safety and mobility

- Coordinate work zone scheduling

» Provide traveler information on
construction projects

» Accelerate construction methods

HUMAN
RESOURCES, I c

P f—
L et Y LS T TR

TRANSPORTATION

MANAGEMENT

« Monitortravel conditions 24/7

- Coordinate with partners for
trafficincident management

- Share operations data with
planners

MAINTENANCE

- Coordinate maintenance activities to
minimize operational impacts

+ Include TSMO assets in asset o
management program and plan

+ Use TSMO data to support road weather \
maintenance and operations decisions

Al Ada bAoby, e v’y

v



https://ops.fhwa.dot.gov/publications/fhwahop21041/fhwahop21041.pdf




- Office of Planning and Preliminary Engineering perform traffic analysis
and environmental impacts

- Office of Highway Development does the designs for major projects
and helps with the bid/procurement

- Office of Traffic and Safety is responsible for smaller ITS design, signals,
safety, heavy vehicles (e.g., WIM)

» Office of Transportation Mobility and Operations provides TSMO
guidance, tools, standards, planning, partfial design, operates and
maintains all ITS

* Districts are responsible for identification of local needs, outreach,
development of planning ideas, making sure the locals are heard
when projects are implemented
o " M or

14 STATE HIGHWAY
ADMINISTRATION



++++++++++++++++++++ “WHEN DO YOU HAVE A TSMO PROJECT2 -

* Based on a need (bonus points if it Is an operational
need)

« Can quickly be implemented (compared to major civil
projects)

 Encompasses the entire lifecycle (including operations
and maintenance!l) and has performance measures in
place to track success (and limitations)

* Likely encompasses some form of technology

* Likely has multiple stakeholders affected that should be
collaborated with

15 STATE HIGHWAY
ADMINISTRATION



-------------------- -OPPORTUNITY AREAS-

* Planning - Asset Management
 Design - Performance Management
» Construction - Data / Technology

- Operations - Human Resources

 Maintenance

AAAAAAAAAAAAAAAAAA
OOOOOOOOOOOOOOOO
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TSMO NEXT GEAR SYSTEMS OVERVIEW

Account for over 850 highway milles
Upgrades ~500 traffic signals
Includes ~ 105 miles of HSR
Infrastructure cost ~ $1.2 B

User Benefits ~ 6.6 B (5.5 B/C)

TSMO SYSTEMS
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- TSMO System 1

TSMO SYSTEM # 1: ITS OVERVIEW
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COST SUMMARY:

st Summary (S million ITS

Signals Telecomm.

Roadway

Praliminary Engineering $2 <81 $2 36

Construction S16 $4 $13 $40

Total S18 S5 $15 $46

Annual recurring costs: $311.6K Annual O & M costs: S4.TM
SUB-SYSTEM DEPLOYMENT:

System 1.1.1 1-70 ITS Deployment PE: SO.6 M

(B/C:12) Deployment of CCTV, DMS, traffic detectors, and RSU along CO:S4.0M

Tier1

System 1.1.2
(B/C: 49)

Tier 2

(B/
Tier1

System 1.2.1
(B!
Tier 1

System 1.2.2
(B/C: 4)
Tier1

System 1.2.3
(B/C: 11)
Tier 2

System 1.2.4
(B/C: 1)
Tier 2

System 1.2.5

[B/C: <1)
Tier3

System 1.3.1

Tier 1

1-70 between MD 32 and I-695.

Recurring Cost: $51.6 K
Annual D&M: S0.6 M

US 29 ITS Deployment
Deployment of CCTV, traffic detectors, and RSU along US 29
between |-70 and MD 100.

PE: SO.1 M

CO:S0.9M

Recurring Cost: $14.8 K
Annual D&M: §0.1 M

US 40 ITS Deployment
Deployment of CCTV and traffic detectors along US 40
between |-70 and I-695.

PE: SO.1 M

C0:S0.8M

Recurring Cost: S18.6 K
Annual D&M: $0.1 M

System 1.1.4

1-70 Ramp Meter/ Queue Waming System

Deploy detectors, cameras, and DMS along |-70 between MD
32 and US 28 to Implement queue warming/ dynamic speed
advisory systems and ramp metering.

PE:S1.5 M

C0: S10.3 M

Recurring Cost: $108.2 K
Annual D&M: §1.5 M

US 40 Traffic Signal Upgrade

Upgrade existing traffic signals along US 40 between 1-70
and |-695 to be fully-actuated, equipped with S-Cabinets,

have Video Detection, have CAV Equipment, ATMS enabled
and have TSP.

PE: S0.4 M

CO: S2.7M

Recurring Cost: $12.2 K
Annual D&M: S0.4 M

MD 32 Traffic Signal Upgrade

Upgrade existing traffic signals along MD 32 between MD
144 and MD 99 to be equipped with S-Cabinets, have Video
Detection, have CAV Equipment, ATMS enabled.

PE: <SO.1M
C0: S0.2M
Recurring Cost: $1.4 K
Annual D&M: <S0.1 M

MD 99 Traffic Signal Upgrade

Upgrade existing traffic signals along MD 99 between MD
32 and US 29 to be equipped with S-Cabinets, have Video
Detectlion, have CAV Equipment, ATMS enabled.

PE: SO.1 M
C0:SD.9M

Recurring Cost: $5.8 K
Annual D&M: §0.1M

MD 144 Traffic Signal Upgrade

Upgrade existing traffic signals along MD 144 between MD
32 and US 40 to be equipped with S-Cabinets, have Video
Detection, have CAV Equipment, ATMS enabled.

PE: SO.1 M
C0:SD.4 M

Recurring Cost: $2.2 K
Annual D&M: $0.1 M

Marriottsville Traffic Signal Upgrade

Upgrade existing traffic signals along Marriotsville Road
between MD 144 and MD 39 to be equipped with S-Cabinets,
have Video Detectlon, have CAV Equipment, ATMS enabled.

PE: <S0.1M
C0:S0.3M

Recurring Cost: $2.2 K
Annual D&M: <S0.1M

Telecommunications
Fiber connections for ITS deployment In sub systems and to
provide critical connections for the network

PE: S2.0 M
CO:S13.4 M
Annual D&M: $0.6 M

WM _Or
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TSMO SYSTEM # 1: ROADWAY OVERVIEW
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Faderal Land - Millary 95
[ Historic Sttes
— Nolsz Barriers

Critical Area
— Straams Columbia
55 100-yvar Floodplain

) Wetlands

695

Arbutus

HARD SHOULDER RUNNING: e |.7() s (IS 29

COST SUMMARY:

Preliminary Engineering $2 <S1 $2 S6

Construction $16 $4 S13 $40

Total $18 $5 S$15 S46

Annual recurring costs: $311.6 K Annual 0 & M costs: $4.7 M
SUB-SYSTEM DEPLOYMENT:

System 1.4.1 [-70 Hard Shoulder Running (ITS) PE: S0.8 M

(B/C: 6) Deployment of dynamic lane controls, fixed cameras, CCTV, | C0:S5.5 M

Tier 2 Communication and ITS equipment, and fiber connection for
outside hard shoulder running along I-70 at key locations.

Recurring Cost: $74.4 K
Annual 0&M: S0.8 M

NNERR VA [-70 Hard Shoulder Running (Roadway)

Tier 2 [-70 at key locations.

PE:S3.4M
(B/C: 6) Civil improvements for outside hard shoulder running along | CO: $22.7 M
NNEUREE US 29 Hard Shoulder Running (ITS) PE:S0.2 M
(B/C: 8) Deployment of dynamic lane controls, fixed cameras, CCTV, | C0:S1.6 M

Tier 3 Communication and ITS equipment, and fiber connection for
outside hard shoulder running along US 29 at key locations.

Recurring Cost: $22.3 K
Annual 0&M: S0.2 M

NNEREX I US 29 Hard Shoulder Running (Roadway)

(B/C: 8) Civil improvements for outside hard shoulder running along
Tier 3 US 29 at key locations.

PE:S1.5M
C0: $10.3 M

WM _Or
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COST SUMMARY:

Preliminary Englneering $2 <S1 $3 $12

Constructlon Sl $3 $19 $79

Total $13 S4 $22 $91

Annual recurring costs: $364.4 K Annual D&M costs: $5.5 M
SUB-SYSTEM DEPLOYMENT:

NHCIVAREE |-95 [TS Deployment PE:<SO.1M

(B/C: 270) CO:S0.2M

Deployment of RSUs along I-35 between MD 32 and MD
Tier 1 100.

TSMO SYSTEM # 2: ITS OVERVIEW
— o — —
o : L9 I
Gol b" '"@# ﬂ; 3
olumbia 4 35 e
A Fllridge &7 » .
A . ~ — =0 e = = .
- = [ e % A (53
1-95 ITS Deployment 2 A
o — B & o =k
Situational Awareness o gt °
G Freight CAV Preparedness B " US 1 Smart Traffic SignalsA x e
= y ' — \ °
A Freeway-Arterial ICM Y — %
- FITM Route = o g BWI '.
o ® Freight CAV Preparedness -, 1 /!
Sap . MD 100 ITS Deployment ", /
i Situational Awareness ‘s /4
(32 Traveler Information Sen o & =
Freight CAV Preparedness ié &
@ A - ° g L
L a
R M i
A o2 .
p p . -
_@— °
) o North of® .
. laurel [ e ) :
W) o
A ..
Patuxent @ - E : £
3 il e
Riven A . ﬁ MD 175 Smart Traffic Signals
95 - Freeway-Arterial ICM ITS Device Leeend
* —~ i B FITM Route e
ﬁ &) @ Transit Signal Priority A Pr. Detectors
A Laurel 8 i 8 = Pr.ONS
e 2. gt ) w<Pr.CCTV
© . |~ A B ~@
B BEa 6 5. ® | @ Pr.RSU
o . 4 = h— & Pr. Weather Sensor
= . = - -
X . o © Pr. Weigh Station
Proposed ITS Devices 1 ﬁ Patuxent @ © . Pr RMDSAQWS
18 | 4 Pr. Detector . Reseam’_' 8 @ Pr.Signal Upgrade
g Refuge Nortth -
3 | & Pr. OMS I = o Ex. Park and Ride
10 | WPy, CCTV N @ A Ex. Detectors
16 | © Pr.RSU % b MD 32 ITS Deployment A = b DMS
4 Pr. Weather Sensor . Situational Awareness Patuxent ® < £x, CCTV
0 O Pr. Weigh Station X Freight CAV Preparedness E"y”o"me”m \ = % Ex. Weather Sensor
— 3 Science Center . B 5 L
1 Pr. RM-DSA-QWS ) Dairy Farm ® b Weigh Station
18 | 8 Pr. Sinal Upgrate Q“'n'Eglgiﬂg'[ﬂ.lﬂkPsﬂ(lﬂgINnn{mergenw."Emagen:yl m Existing Truck Welght Inspection Station 43 b Tt Signals

System 2.1.2
(B/C: 20)
Tier 1

System 2.1.3
(B/C: 28)

Tier 1

R CHA R
Tier 1

(B/C: 5)
Tier 1

System 2.2.1
(B/C: 3)
Tier 1

System 2.3.1
Tier 2

Recurring Cost: $2.2 K
Annual 0&M: <S0.1 M

MD 100 ITS Deployment
Deployment of VMS signs, CCTV, traffic detectors, and RSU
along MD 100 between |-95 and MD 170.

PE:S03M

CO: S1.7TM

Recurring Cost: $19.2K
Annual 02M: S0.3 M

MD 32 ITS Deployment
Deployment of VMS signs, CCTV, traffic detectors, and RSU
along MD 32 between I-95 and MD 170.

PE:S0.3M

CO: S1.8M

Recurring Cost: $22.2 K
Annual 0&M: S0.3 M

MD 295 ITS Deployment

Deployment of VMS signs, CCTV, traffic detectors, and RSU
along MD 295 between MD 32 and MD 100.

PE:S0.2M

C0: S1.3M

Recurring Cost: $12.4 K
Annual 0&M: $0.2 M

US 1 Signals/ ITS Deployment

Upgrade of signals along US 1 between |-195 and MD 32 Advertised
along with ITS/ CAV equipment

MD 100 Queue Warning System PE:S1OM
Deploy detectors, cameras, and DMS to Implement queue CO: S6.4 M

warning system along MD 100 between -5 and MD 295

Recurring Cost: $61.2 K
Annual 0&M: $1.0 M

MD 175 Traffic Signal Upgrade

Upgrade exIsting traffic signals along MD 175 between |-95
and MD 32 to be fully-actuated, equipped with S-Cabinets,
have Video Detectlon, have CAV Equipment, ATMS enabled
and have TSP.

PE:SO.5M

C0:S3.3M

Recurring Cost: $13.0K
Annual 0&M: S0.5M

Telecommunications

Fiber connections for ITS deployment In sub systems and to
provide critical connectlons for the network

PE:S28M
C0:S18.9M
Annual 0&M: $0.9 M

WM _Or

MARYLAND DEPARTMENT
OF TRANSPORTATION

STATE HIGHWAY
ADMINISTRATION



TSMO SYSTEM # 2: ROADWAY OVERVIEW

Colomibia ™ £
e Elkridge
@
D)
1D 100 to MD 32 >
)

o0

kgl

Patuxent
River %

I-95 to Dorsey Run

‘%) / Tairel

Dorsey Run to MD 295 (~1.1 mi

US 1 to MD 295 (~1.9 mi)

EB Outside HSR
&
MD 295 to 1-95 (-2.7 mi) &5
WB Outside HSR
BWI
MD 170 to MD-295 (~3.1 mi)
WB Oulside HSR
) 9
w

Ridge Rd to MD 170 (~1.9 mi)
EB Outside HSR

MD 175 to MD-198 (~2.4 mi
VB Outside HSR

COST SUMMARY:

Patuxent
Research
Refuge Nortth S Parks
L Faderal Land - Military
[ Historic Sttes
MD 198 to MD 175 — Nolse Barrlars
Critical Area
Patuxent _ — Streams
Environmental Dairy Farm 59 100-year Floodplain
Science Center Wetlands
HARD SHOULDER RUNNING: vy |05 s M) 32 MD100

Cost Summary (S millions) Signals Telecomm. Roadway
Preliminary Engineering $2 <S1 S3 S12
Construction ST $3 S19 S79
Total S13 S4 $22 S91
Annual recurring costs: $364.4 K Annual 0&M costs: $5.5 M

NI |-95 Hard Shoulder Running (ITS) PE: S0.6 M
(B/C: 6) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: $S4.1 M

Tier 2

System 2.4.2
(B/C: 6)
Tier 2

System 2.4.3

(B/C: 10)
Tier 3

NNCVA X

(B/C:10)
Tier 3

System 2.4.5

(B/C: 23)
Tier 3

System 2.4.6
(B/C: 23)
Tier 3

Communication and ITS equipment, and fiber connection for
outside hard shoulder running along I-95 at key locations.

Recurring Cost: $59.5 K
Annual 0&M: S0.6 M

1-95 Hard Shoulder Running (Roadway)
Civil improvements for outside hard shoulder running along
I-95 at key locations.

PE: $3.1 M
C0:$20.6 M

MD 100 Hard Shoulder Running (ITS)

Deployment of dynamic lane controls, fixed cameras, CCTV,
Communication and ITS equipment, and fiber connection for
outside hard shoulder running along MD 100 at key
locations.

PE: SO.7TM

C0: S4.6 M

Recurring Cost: $67.0 K
Annual 0&M: S0.7 M

MD 100 Hard Shoulder Running (Roadway)

Givil improvements for outside hard shoulder running along
MD 100 at key locations.

PE: $3.3 M
C0:$22.2 M

MD 32 Hard Shoulder Running (ITS)

Deployment of dynamic lane controls, fixed cameras, CCTV,
Communication and ITS equipment, and fiber connection for

outside hard shoulder running along MD 32 at key locations.

PE: S1IM

C0:S7.4 M

Recurring Cost: $107.9 K
Annual 0&M: S1.1 M

MD 32 Hard Shoulder Running (Roadway)

Civil improvements for outside hard shoulder running along
MD 32 at key locations.

PE:S3.0 M
C0: $20.3 M

WM _Or
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OF TRANSPORTATION

STATE HIGHWAY
ADMINISTRATION



TSMO SYSTEM # 3: ITS OVERVIEW

COST SUMMARY:
0 0 gna eleco Road
Prel y Englneering S1 $2 $4 S20
Construction 85 $10 $29 S133
Total $6 S12 $33 $153
Annual recurring costs: S484.6 K Annual 0&M costs: $7.4 M
SUB-SYSTEM DEPLOYMENT:
System 3.1.1 1-97 ITS Deployment PE:SO.2 M
(B/C: 32) Deployment of CCTV, traffic detectors, and RSU along 1-97 CO:S1.3 M

Tier 1 between MD 100 and US 50.

Recurring Cost: $20.5 K
Annual D&M: S0.2 M

System 3.1.2
(B/C: 46)

US 50/ US 301 ITS Deployment
Deployment of CCTV, traffic detectors, VMS signs, and RSU
along US 50/ US 301 between MD 3 and MD 2.

PE: SD.2 M

CO:$1.2 M

Recurring Cost: $19.9 K
Annual D&M: SD.2 M

MD 100 ITS Deployment
Deployment of traffic detectors and VMS signs along MD
100 between MD 170 and I-97.

PE:SO.2 M
CO:S1.0M

Recurring Cost: $6.6 K
Annual D&M: S0.2 M

MD 32 ITS Deployment
Deployment traffic detectors along MD 32 between MD 170
and |-97.

PE:<SD.1 M

C0:80.2 M

Recurring Cost: $4.4 K
Annual D&M: <S0.1 M

MD 2 ITS Deployment
Deployment of CCTV, traffic detectors, and RSU along MD 2
between MD 100 and US 50/ US 301.

PE: SD.1M

CO:S0.5 M

Recurring Cost: $11.2 K
Annual D&M: SD.1 M

System 3.1.6
(B/C:79)
Tier 1

MD 3 ITS Deployment
Deployment of VMS signs, CCTV, traffic detectors, and RSU
along MD 3 between 1-97 and US 50/ US 301.

PE: SD.1M

CO:S0.6 M

Recurring Cost: $11.9 K
Annual D&M: SD.1 M

System 3.2.1
(B/C: 4)
Tier 2

MD 2 Traffic Signal Upgrade
Upgrade existing traffic signals along MD 2 between MD 100
and US 50/ US %01.

PE:SO.5 M

CO:S3.1 M

Recurring Cost: $10.8K
Annual D&M: SD.5 M

System 3.2.2
(B/C: 4)
Tier 2

MD 3 Traffic Signal Upgrade
Upgrade existing traffic signals along MD 3 between |-97
and US 50/ US 301.

PE: SD.4 M

CO:S$25M

Recurring Cost: $10.8 K
Annual D&M: S0.4 M

System 3.2.3
(B/C:9) Upgrade existin
sb7

MD 450 Traffic Signal Upgrade
traffic signals along MD 450 between US

Tier 2 US 301 and MD 197.

PE:SD.4 M

C0:82.4M

Recurring Cost: $§12.2 K
Annual D&M: S0.4 M

System 3.2.4
(B/C: 8)
Tier 2

MD 197 Traffic Signal Upgrade
Upgrade existing traffic signals along MD 197 between MD
450 and US 301.

PE: SD.4 M
C0:$2.4M

Recurring Cost: $7.9 K
Annual D&M: SO.4 M

System 3.3.1
Tier 2

Telecommunications

Fiber connections for ITS deployment in sub systems and to
provide critical connections for the network

PE:S4.3 M
CO:$28.9M
Annual D&M: S1.3 M

Vi g |

MARYLAND DEPARTMENT
OF TRANSPORTATION
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TSMO SYSTEM # 3: ROADWAY OVERVIEW COST SUMMARY:

695 0 a 0 gna eleco Roadwa
@1 . ] Preliminary Engineering $1 $2 S4 $20
ND 1701097 (-1.8 i) i L N : Constructin S5 10 G
WB OutSide HSR — MD 648 to D 100 Ramp (-2.4 mi) Total $6 s12 $33 §153
Outside m Annual recurring costs: $484.6 K Annual 0&M costs: $7.4 M
Jumpers Hill Rd to MD 648 (~2.4 mi)
) (e p—— SUB-SYSTEM DEPLOYMENT:

Bay NNEWKENEE 97 Hard Shoulder Running (ITS) PE: $1.4 M

95 07 (~ i -
MD 170t 9? (+1.3 mi) £ (B/C: 8) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: S9.6 M
EB Outside HSR Tier 3 Communication and ITS equipment, and fiber connection for | Recurring Cost: $141.4 K
outside hard shoulder running along I-97 at key locations. Annual 0&M: $1.4 M
M‘D 100 to M_l]_32 (~5.7 mi) — Cypress Creek Rd to Jones Sta Rd (~1.0 mi) RCURICVAN 17 Hard Shoulder Running (Roadway) _ PE: $B.5 M
SB Outside HSR Tsde (B/C: 8) Civil improvements for outside hard shoulder running along | CO: $43.2 M

Tier 3 1-97 at key locations.

Jones Sta Rd to Cypress Creek Rd (~1.0 mi) NREUREXE MD 2 Hard Shoulder Running (ITS) PE:S0.8 M
MD.175 to I-97 (~5:1 mi - (B/C: 5) Deployment of dynamig lane controls, fixed cameras, CCTV, | C0: $5.6 M
NB Qutside HSR Tier 3 Communication and ITS equipment, and fiber connection for | Recurring Cost: $81.8 K

WB Outside HSR outside hard shoulder running along MD 2 at key locations. Annual O&M: $0.8 M

NNCUREX M MD 2 Hard Shoulder Running (Roadway) PE: $3.8 M
Magothy (B/C: 5) Civil improvements for outside hard shoulder running along | CO: $25.4 M

River Gollege Phwy to Admiral Ridge Dr (1.3 mi) T 3 MOt kovoeatuts

MD 175 10 1-97 (~5.1 mi)

EB Outside HSR NNCURESIN MD 3 Hard Shoulder Running (ITS) PE:S0.4 M
(B/C: 11) Deployment of dynamic lane controls, fixed cameras, CCTV, | C0: $2.9 M
X - Tier 3 Communication and ITS equipment, and fiber connection for | Recurring Cost: $44.6 K
'ng] [1)7? l: v:;;;h Chapel Rd (~1.5 mi) outside hard shoulder running along MD 3 at key locations. | ppnual D%M: S04 M
utsioe
NNGUREX I MD 3 Hard Shoulder Running (Roadway) PE:S2.0M
St Stevens Church Rd to MD 175 (~1.3 mi) p @ @ (TIIBE/rCSH) EAIBIEIZIFL%‘;GF%]:%%;? outside hard shoulder running along | CO: $13.3 M
NB Outside HSR (501 :
’ : . - NNCURE YN D 32 Hard Shoulder Running (ITS) PE: SO.7M
[ ,’ US 301 to Old Frederick Rd H)J m') (B/C: <1) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: $4.8 M
[} ﬁulsuﬁm Tier 3 Communication and ITS equipment, and fiber connection for | Recurring Cost: $70.7 K
—~— outside hard shoulder running along MD 32 at key locations. | annual 0&M: $0.7 M
il § @@ SRCELCHN VD 32 Hard Shoulder Running (Roadway) PE:S2.5M
MD 450 to US 50 (~1.5 mi) ) : (B/C: <1) Civil improvements for outside hard shoulder running along | CO: $16.8 M
= - ' i MD 32 at key locations.
$B Outside HSR LC :

Arnold Rd to US 301 (~1.0 mi)

Bowie NRCUKEX I MD 100 Hard Shoulder Running (ITS) PE:S0.3M
— P (B/C: 4) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: $2.0 M
@ gy N ulside I Parks Tier 3 Communication and ITS equipment, and fiber connection for | Recurring Cost: $29.8 K
&‘ X ’ 3 Faderal Land - Military lnutst\_de hard shoulder running along MD 100 at key Annual 0&M: $0.3 M
- P st e S 3.4.10 ;331'0033]4 d Sh Running (R ) PE: $1.3 M
~ i = : — Noise Barri ystem 3.4. ard Shoulder Running (Roadway :S1.
U§ 50 10_ MD 450 (1.5 mi) L Us 50 lo'MD 32 (6.0 mi) o (B/C: 4) Civil improvements for outside hard shoulder running along | CO: $8.8 M
NB Outside HSR NB Outside HSR g'"ﬂ' Area Tier 3 MD 100 at key locations. M cr
— Streams -
MARYLAND DEPARTMENT
@ South 59 100-year Floodplain OF TRANSPORTATION
Woodmore River J Watlands STATE HIGHWAY

ADMINISTRATION

HARD SHOULDER RUNNING: s |-97 e 1D 2 MD3 MD100  commumn D 32



TSMO SYSTEM # 4: ITS OVERVIEW

COST SUMMARY:

Preliminary Engineering <§1 <S1 S 83

Construction $2 S1 S3 S17

Total 83 S o4 S19

Annual recurring costs: $86.8 K Annual OBM costs: S1.2 M
SUB-SYSTEM DEPLOYMENT:

SYECHEAREE US 50/ US 301 ITS Deployment PE:S0.3 M

(B/C:13) Deployment of CCTV, traffic detectors, and RSU along US CD: S2.2M

Tier 1 50/ US 301 between MD 2 and US 50/ US 301 split.

Recurring Cost: $31.8 K
Annual 0&M: S0.3 M

System 4.2.1
(B/C: <1)
Tier 2

MD 8 Traffic Signal Upgrade

Upgrade existing traffic signals along MD 8 between MD 8
and US 50 to be fully-actuated, equipped with S-Cabinets,
have Video Detection, have CAV Equipment, and ATMS
enabled.

PE:SO.1M

CO:S1.0M

Reourring Cost: $2.9 K
Annual D&M: SO.1 M

System 4.3.1
Tier 2

Telecommunications

Fiber connections for ITS deployment in sub systems and to
provide critical connections for the network

PE:SO.5 M
CD: S35 M
Annual 0&M: $0.2 M

-
Sillery
Bay
'ﬂ Mglgvoetrhy Chester
US 301/US 50 ITS Deployment River
) ituational Awareness
_'111 Freight CAV Preparedness
Ramp Metering/ Queue Warning
@ . Eastern Neck
8 2 SSatmlly E"""(t Island National
@ = b, Wildlife Refige
@ 5 =
& R
W 3
goj
B @ Quieensteyn B
{enl Chesapeake 301} 501
0 / B
= A Bay = Stevensville 5w
L RN Chesapeake . J‘Aﬁ ®
5= He. ) Bay Bridge B §' = ] (50}
o Annapolis = ’h - A &
-
Grassonville
ITS Device Legend
Quiet Prosoact A Pr. Datectors
WF;’:IEILS MD 18 ITS Deployment Ty o : & Pr. OMS
; Situational Awareness e 5 ey Pr.CTV
Sauth Smart Traffic Signals &y ® Pr.RSU
Rive Cox 3% Pr. Weather Sensor
Creek D Pr. Waigh Station
b 5 Proposed ITS Devices Pr. RM-DSA-QWS
7 | A Pr. Datactor B Pr. Signal Upgrade
1 | & Pr.OMS o= Ex. Park and Ride
7| mepr. oV 5";“’"’ A Ex Datectors
7 1 ® pr.rs0 £y & Ex NS
0 | %% Pr. Weather Sensor M« Ex, CCTY
0 | © Pr. Weigh Station ¥ Ex. Weather Sensor
0 Pr. RM-DSA-QWS - : » 4 : o @ Ex. Weigh Station
4 [ B Pr.Sgnal Upgrade Q."ﬂ 'E&g‘ngﬁuck Parking (m-Emargency/ Emergancy) m Existing Truck Weight Inspection Statica o Ex Traffic Sgnals
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TSMO SYSTEM # 4: ROADWAY OVERVIEW

@ COST SUMMARY:

Sillery
Bay 0 ; 0 N3 eleco R0adwa
Magothy Chestar Preliminary Engineering <§1 <S1 N $3
River :

ghesapealﬁgtBﬁ_yli'lidgF ?4 .] Construction 2 N S3 S17

OVErNOr RILCNIE AWY (0.5 M1

W8 Outside SR Total _ $3 S1 4 $19

= Sanidy Point Eastern Neck Annual recurring costs: $86.8 K Annual O&M costs: $1.2 M

Island National
ate Park Wildlife Refuge

) SUB-SYSTEM DEPLOYMENT:

Chesapeake Bay Bridge (~1.5 mi

Reletonn/. &8 NNCIUEX A US 50/ US 301 Hard Shoulder Running (ITS) PE:SO.5 M
Gy C”esgafye"ke Stheeasyille P (B/C: 3) Deployment of dynamic lane controls, fixed cameras, C0: S3.5M
- CBI:‘(;seél:ie:gkee 7 Moy : (s0) Tier 3 CCTV, Communication and ITS equipment, and fiber Recurring Cost: $52.1K
Annapolis " rgr w connection for outside hard shoulder running along US 50/ | aAnnual 0&M: $S0.5 M
18 B, US 301 at key locations.
Grassonville
NNCUR X YA US 50/ US 301 Hard Shoulder Running (Roadway) PE:S2.0 M
\‘?;Iti::s Py (B/C: 3) Civil improvements for outside hard shoulder running along | CO: $13.3 M
Park Crab Alley Bay Tier 3 US 50/ US 301 at key locations.
o_uth Cox el
[ Parks
Federal Land - Military
[ Historic Sttes Ea;tern
— Noise Barrlers ay.

Critical Area

e M _OT

MARYLAND DEPARTMENT
[ 100-year Floodplaln OF TRANSPORTATION
| Wetlands

STATE HIGHWAY
HARD SHOULDER RUNNING: s 1S 50/ US 301 ADMINISTRATION



TSMO SYSTEM # 9: ITS OVERVIEW

Proposed ITS Devices

3 | A Pr. Detector

1 | & Pr.DMS

1 | WPy CCTV

© Pr.RSU

4% Pr. Weather Sensor
© Pr. Weigh Station
— Pr. RM-DSA-QWS
8 Pr. Signal Upgrade

w

Blo|m|o|s

MD 24 ITS Deployment

Situational Awareness
Smart Traffic Signals @

i

US 1 ITS Deployment
Situational Awareness
Traveler Information
Smart Traffic Signals

LochiRdven

p
%‘ Reservoir
®

Towson

e’ [

7 00
\ni 4

Pennsylvania
Maryland

* BeI Air

*

95 '@ Edgewood
.l

Bush
River

MD 7 ITS Deployment

iluational Awareness
Smart Traffic Signals

Chesapeake
Bay

* Susquehanna
River

'f

1-95 ITS Deployment
Situational Awareness
Traveler Information

Freight CAV Preparedness

. (a0}
o B g?tﬂn Fast oty
a0 B %
p North East
River
Ghesapeake
A . !
tw*... oy
"’Aberdeen Elk 73
River

m

US 40 ITS Deployment

Situational Awareness

Smart Traffic Signals
Sassafras
River o
Still Pond @lam
(o)
w¥o::
o

[:‘] | n %'.ﬂ',“g Truck Parking |Nnrr('g;agermimgm:y| m Existing Truck Welght Inspection Station

Noasned

Back
Creek

@

ITS Device Legend

A Pr. Detectors

& Pr. DMS

W<Pr. CCTV

@ Pr.RSU
4 Pr. Weather Sensor

O Pr. Weigh Station

— Pr. RM-DSA-QWS

B Pr. Signal Upgrade

o Ex. Park and Ride

A Ex. Detectors

&= Ex. DMS

e Ex. CCTV

% Ex. Weather Sensor

& Ex. Weigh Station

o Ex. Traffic Signals

COST SUMMARY:

0 a 0 ona eleco Road
Preliminary Engineering $2 $2 $1 $3
Construction S10 $16 $9 S20
Total S12 $18 Ml $23
Annual recurring costs: $256.2 K Annual &M costs: S4.9 M

SUB-SYSTEM DEPLOYMENT:
System 9.1.1 1-85/ I-695 ITS Deployment PE:SD.2 M
(B/C:39) Deployment traffic detectors, and RSU along 1-95 between CO:S1.6 M

Tier 2 1-695 and DE State Line.

Recurring Cost: $19.4 K
Annual 0&M: S0.2 M

US 1ITS Deployment
pn?yment of an In-Motlon We bght Station, VMS signs,
traffic detectors, and RSU along US 1 between I-695
and US 1 Bypass.

S,stem 9.1.2

PE: SO.EM

CO:S4.0M

Recurring Cost: $46.9 K
Annual 0&M: S0.6 M

US 40 ITS Deployment
Deployment of an In-Motlon Welght Station, CCTV along US
40 between |-695 and DE State Line.

PE:SO.B M

CO:S41 M

Recurring Cost: $62.5 K
Annual 0&M: S0.6 M

MD 24 ITS Deployment
Deployment of CCTV along MD 24 between US 1 and I-85.

PE:SO.TM

C0:S0.5 M

Recurring Cost: $11.2 K
Annual D&M: S0.1 M

US 1 Traffic Signal Upgrade
(Frade existing traffic signals along US 1 between |-695
US 1 Bypass to be fully-actuated, equipped with S-
Cablnets have Video Detection, have CAV Equipment, ATMS
enabled and have TSP and UusueJumplng.

PE: SO.7TM

CO:S5.0M

Recurring Cost: $17.3 K
Annual D&M: S0.7 M

MD 24 Traffic Signal Upgrade

Upgrade existing traffic signals along MD 24 between US 1
and 1-95 to be equipped with S-Cabinets, have Video
%]g})sctlon, have CAV Equipment, ATMS enabled and have

PE:S0.2 M

C0:$1.3M

Recurring Cost: § 9.4 K
Annual D&M: S0.2 M

US 40 Traffic Signal Upgrade

Upgrade exIsting traffic signals along US 40 between |-
695 and DE State Line to be fully-actuated, equipped with
S-Cabinets, have Video Detectlon, have CAV Equipment,
ATMS enabled and have TSP.

PE:S1.2 M

CO:S8.0M

Recurring Cost: $27.4 K
Annual D&M: $1.2 M

System 9.2.4
(B/C:1)
Tier3

MD 7 Traffic Signal Upgrade

Upgrade existing traffic signals along MD 7 between I-695
and US 40tobee uIEped with S-Cabinets, have Video
Detection, have CAV Equipment, and ATMS enabled.

PE:SD.2 M

CO:S1.5M

Recurring Cost: $10.1K
Annual 0&M: S0.2 M

System 9.3.1
Tier 3

Telecommunlications

Fiber connectlons for ITS deployment In sub systems and to
provide critical connectlons for the network

PE:S1.4 M
C0:89.3M
Annual D&M: S0.4 M
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TSMO SYSTEM # 9: ROADWAY OVERVIEW

Environmental Features
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Federal Land - Military
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[2 100-year Floodplain
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Baltimore
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@
Pennsylvania
Maryland
Susquehanna
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0 ORSTu BN«
MD 924 to Ring Factory Rd (~3.6 mi)
NB Outside HSR s @ =
O ) North Eas -
0 £
s & U North East
Bel Air 1 L\C‘ O;?iver ’
@ {95 } Ghe%a_[neake
I
sl - :
) B L6 "Aberdeén Elk Fi)
’ River
W
“Fdgewood
Bush
River Sassafras
River
Still Pond
Chevapedis Millirigton

Bay

Newark

®

HARD SHOULDER RUNNING:

MD24

COST SUMMARY:

Preliminary Engineering $2 S2 N S$3

Construction S10 S16 S9 S$20

Total $12 S18 S11 $23

Annual recurring costs: $256.2 K Annual O&M costs: S4.9 M
SUB-SYSTEM DEPLOYMENT:

NNENRKEAEE MD 24 Hard Shoulder Running (ITS) PE:S0.5M

(B/C: 2) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: S3.6 M

Tier 3 Communication and ITS equipment, and fiber connection for

outside hard shoulder running along MD 24 at key locations.

Recurring Cost: $52.1 K
Annual 0&M: S0.5 M

System 9.4.2
(B/C: 2)
7 Tier 3

MD 24 Hard Shoulder Running (Roadway)

Civil improvements for outside hard shoulder running along
MD 24 at key locations.

PE:S2.5M
C0: S16.5 M
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TSMO SYSTEM # 10: ITS OVERVIEW

COST SUMMARY:

[;]-"ﬂ f&g!ﬂng[k Parking (Noo-Emergeny! Emergency) m Exlsting Truck Welght Inspection Station Stewartstown
i New Freedom
_ 83 Fawn Grove
Pennsylvania 2
Maryland %
n//,.m
*
A m +
-
5 Manchester
@-
57 . Prettyhoy *
Reservoir L0} ' l
+° Jarrettsville
L
o
Hampstead 7 & ﬂ
*
= 138 (=)
1-83 ITS Deployment o N
Situational Awareness | g *
Traveler Information * B
9_ Freight CAV Preparedness A L™
P Cm
& - Lo
- n b
B B . ITS Device Legend
& 14 MD 45 ITS Deployment gy —
e Situational Awareness = Pr. DMS
'I! P -@ oo Smart Traffic Signals =y
& =. Gockeysville © Pr.RSU
AH . @' & Pr. Weather Sensor
H © Pr. Weigh Station
2 oposed ITS Devices ()
e e -bk Loch-Rdven — Pr. RM-DSA-OWS
T | 4 Pr. Detector (© ] Reservoir val B Pr. Signal Upgrade
0 |=poms o= B, ?.k (1) | 4 Ex.Park and Ride
11 | mwepr.cCTV o=} l-n > & A b Detectors
9 |®© Pr.RSU ex “p : : . & Fc. DNS
A
0 | % Pr. Weather Sensor megs Mills S m: A f m B, CCTV
- ©° - . -~
e 1 | @ Pr. Weigh Station -~ {335',‘- ’ . 95 B % Ex. Weather Sensor
4 0 | — Pr.RM-OSAQWS & . o T Perry Hall g = @ Ex Weigh Station
" A FIE ] s 5% .
25 | @ Pr.Signal Upgrade o % é ] - . - A fao) o Ex Traffic Signals
®s. AV D n 4 a o A e !!k,_)

Cost Summary (S millions) ITS Signals Telecomm. Roadway
Preliminary Engineering S Sl §2 N
Construction $3 $4 S16 S40
Total 54 $4 S18 S46
Annual recurring costs: $154.8 K Annual 0&M costs: $2.7 M

NS CIRIAREN |-83 ITS Deployment PE:SD.4 M
(B/C:16) Deployment of an In-Motlon Welght Station, CCTV, traffic CO:S2.5M

Tier 1

System 10.1.2
(B/C:39)
Tier 1

System 10.2.1
(B/C: B)
Tier 1

System 10.3.1
Tier 2

detectors, and RSU along |-83 between [-695 and PA State
Line.

Recurring Cost: $23.5 K
Annual 0&M: S0.4 M

MD 45 ITS Deployment

Deployment of CCTV along MD 45 between |-695 and PA
State Line.

PE: $0.2 M
CO:S1.O0M

Recurring Cost: $24.0 K
Annual D&M: S0.2 M

MD 45 Traffic Signal Upgrade

Upgrade exIsting traffic signals along MD 45 between |-
695 and PA State Line to be fully-actuated, equipped with
S-Cabinets, have Video Detection, have CAV Equipment,
ATMS enabled and have TSP.

PE: SO.6 M
C0: S3.7M

Recurring Cost: $18.0 K
Annual D&M: S0.6 M

Telecommunlcations

Fiber connectlons for ITS deployment In sub systems and to
provide critical connections for the network

PE:§2.3 M
C0:S15.5 M

Annual 0&M: S0.7 M
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TSMO SYSTEM # 10: ROADWAY OVERVIEW

. Stewartstown
tiion_ @ COST SUMMARY:

Pennsylvania Fawn Grove
Maryland : . ’ ona Inar P
Preliminary Engineering S ST $2 S6
Construction $3 S4 S16 $40
Manchester Gunpowder Falls Bridge to Middletown Rd (~1.0 mi)

Gunpowdet Falls Brdge toflD 137 (-1.5 mi) \ e Total S4 S4 S18 $46
& SB Outside HSR Pretlyboy BY / Annual recurring costs: $154.8 K Annual O&M costs: $2.7 M
Reservoir \

— ) o - iy SUB-SYSTEM DEPLOYMENT:

Hampstead 137
Y : NNENRIVEAM [-83 Hard Shoulder Running (ITS) PE:SO.9 M
= 3] (B/C: 2) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: S6.1 M
j Tier 3 Communication and ITS equipment, and fiber connection for | Recurring Cost: $89.3 K
outside hard shoulder running along 1-83 at key locations. Annual 0&M: $0.9 M
X Shawan Rd to Belfast Rd (<35 i) Fallston NNCURIEYE |83 Hard Shoulder Running (Roadway) PE:S5IM
,'I NB Outside HSR (B/C: 2) Civil improvements for outside hard shoulder running along | CO: S33.9 M
§ : Tier 3 -83 at key locations.
- i Cockeysville
[ Parks ? Réservoir
Federal Land - Militar -
[ Historic Sites : ) @ /
— Nalsa Barrlers Owings Mills q S
Critical Area . ‘
= , AV Ol
[ 100-year Floodplaln 3 e Perry Hall ! @ ! MARYLAND DEPARTMENT
) Wetlands 95 A OF TRANSPORTATION

STATE HIGHWAY
HARDSHOULDER RUNNING: e |83 ADMINISTRATION




TSMO SYSTEM # 11: ITS OVERVIEW

Windsor

= Proposed ITS Devices

9 | A Pr. Datactor
2 | & Pr.OMS
22 | WPy CCTV
15 | @ pr.RSU

D | % Pr. Weather Sensor
D | © Pr. Weigh Station
0 — Pr. RM-DSA-QWS
43 | @ Pr. Signal Upgrade

2] Hampstead 2
' -
s ofla .
. . 2
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o %
e B ."
iy BN
‘6@ MD 140 ITS Deployment
== i —
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Traveler Information
Freight CAV Preparedness
*
D =
N
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8
Bx De
: Cam H.‘
m A Pr. Datactors
Li e Pty S ] &3 Pr. DNS
Reés@ervoir o ) B wPr oY
J @rw \ / @ Pr.RSU
y 735 & Owings Mills 3 Pr. Weather Sensor
. & ® b © Pr. Waigh Station
. * Eldersburg = °B — Pr. RM-DSA-QWS
.. ﬁ B B Pr. Signal Upgrade
+ ‘ o= Ex. Park and Ride
1-7951TS Deployment ?-L ﬁ!“ A Ex Dtectors
Situational Awareness *, P S Ex. DMS
- Traveler Informiation 5 B Q[ eEx.CCTY
Freight CAV Preparedness v Randalish TP * [ Ex Weather Sansor
: 4 ¥ : o o ’ : ® .a" austong A & Ex. Weigh Station
[_:J I.ﬂ E)}‘sc?ng Truck Parking (No-Emargency! Emergancy) m Exdsting Trusk Weight Inspection Station ety - o Ex, Traffic Signals

+

Oy

COST SUMMARY:

Preliminary Engineering S S 81 Y.

Construction $5 ST S9 $21

Total S6 38 SN 31

Annual recurring costs: $178.8 K Annual O&M costs: S2.9 M
SUB-SYSTEM DEPLOYMENT:

SYECURINRIE |-795 ITS Deployment PE:SO.3 M

(B/C: 14) Deployment of CCTV, traffic detectors, and RSU along | - CO:S20M

Tier 1 795 between I-695 and MD 140.

Recurring Cost: $24.4 K
Annual 0&M: $0.3 M

NECURINVAE MD 140 ITS Deployment

(B/C: 27) Deployment of VMS signs, and CCTV along MD 140
Tier 2 between |-695 and MD 97.

PE:SO.5 M

CO:S34 M

Recurring Cost: $60.4 K
Annual D&M: SO.5 M

SECURIWANE MD 140 Traffic Signal Upgrade
(B/C:7) Upgrade existing traffic signals along MD 140 between |-
Tier 2 695 and MD 97 to be fully-actuated, equipped with S-

Cabinets, have Video Detection, have CAV Equipment, ATMS
enabled and have TSP.

PE:SLTM
CO:S7.3M
Recurring Cost: $34.6 K

Annual D&M: ST.TM

NECURIRANE Telecommunications

Tier 3 Fiber connections for ITS deployment in sub systems and to
provide critical connections for the network

PE:SLAM

CO:S9.2M
Annual 0&M: S0.4 M
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TSMO SYSTEM # 11: ROADWAY OVERVIEW

Windsor

Environmental Features
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Federal Land - Military
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— Nolse Barrlers
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\

Randallstown

Dwings Mills
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HARD SHOULDER RUNNING:

o |-795

COST SUMMARY:

0 g 0 N3 eleco

Preliminary Engineering S1 S1 S1 S4

Construction S5 $7 9 $217

Total S6 S8 ST $31

Annual recurring costs: $178.8 K Annual O&M costs: $2.9 M
SUB-SYSTEM DEPLOYMENT:

NNEURIKARE |-795 Hard Shoulder Running (ITS) PE: SO.6 M

(B/C: 5) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: S4.1 M

Communication and ITS equipment, and fiber connection for
outside hard shoulder running along I-795 at key locations.

Tier 3

Recurring Cost: $59.5 K
Annual 0&M: S0.6 M

System 11.4.2
(B/C: 5)
Tier 3

[-795 Hard Shoulder Running (Roadway)

Civil improvements for outside hard shoulder running along
[-795 at key locations.

PE: $3.4 M
C0: $22.9 M
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TSMO SYSTEM # 13: ITS OVERVIEW
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A Pr. Detectors
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COST SUMMARY:

Cost Summary ($ millions)

Signals Telecomm.

Roadway

Preliminary Engineering S $2 83 S9

Construction $9 813 $19 S63

Total S10 S15 $22 S12

Annual recurring costs: $280.2 K Annual ORM costs: $5.4 M
SUB-SYSTEM DEPLOYMENT:

SYECUREKAREE |-95 [TS Deployment PE:SO.6 M

(B/C: 40) Deployment of In-Motion Weight Stations, a Weather CO: S3.1M

Tier 2 gtéagiun. CCTV, and RSU along |-95 between |-495 and |-

Reourring Cost: $25.9K
Annual O&M: SO6 M

RECURKAWEN US 29 ITS Deployment

(B/C:71) Deployment of CCTV, traffic detectors, and RSU along US
Tier 1 29 between MD 100 and I-495.

PE:SO.2 M

CO: S1.4 M

Reourring Cost: $25.0 K
Annual 0&M: S0.2 M

SECURRRAIEN MD 295 ITS Deployment

Deployment of traffic detectors and RSU along MD 285
Tier 1 between |-495 and I-695.

(B/C:132)

PE:SO.1M

CO: S0.TM

Recurring Cost: $10.2 K
Annual O&M: SO.1 M

RYECURKAR: M |-195 ITS Deployment
(B/C:10) Deployment of CCTV, traffic detectors, and RSU along 1-195

Tier 2 between -95 and MD 170.

PE:SO.1M

CO: S0BM

Reourring Cost: $8.0 K
Annual O&M: SO.1 M

RECURKRAIN MD 32 [TS Deployment

(B/C: 45)

Deployment of CCTV and traffic detectors along MD 32
Tier 2 between US 29 and I-95.

PE:SO.1M

CO:S0.4 M

Reourring Cost: $5.9 K
Annual O&M: S0.1 M

SYECURKRICEN MD 175 ITS Deployment
(B/C:19) ggplnymem of CCTV along MD 175 between US 29 and |-

Tier 2

PE:SO.IM

CO: SO5M

Reourring Cost: $11.2 K
Annual O&M: SO.1 M

RYECURKANEN US 1 ITS Deployment

(B/C: 62)

Deployment of CCTV and detectors along US 1 between |-
Tier 2 495 and |-695.

PE:SO2 M

CO:S1.2 M

Recurring Cost: $26.0 K
Annual O&M: $0.2 M

US 1 Traffic Signal Upgrade

Upgrade existing traffic signals along US 1between I-435
and I-695 to be fully-actuated, equipped with S-Cabinets,
have Video Detection, have CAV Equipment, ATMS enabled
and have TSP.

PE:S1.2M

CO:S7.8M

Reourring Cost: $33.8 K
Annual O&M: $1.2 M

SECURkVVE US 29 Traffic Signal Upgrade

(B/C:5) Ug&rade existing traffic signals along US 29 between MD

Tier 2

nd |-495 fully-actuated, equipped with S-Cabinets,
have Video Detection, have CAV Equipment, ATMS enabled
and have TSP.

PE:SO.B M

CO:S5.4 M

Recurring Cost: $15.1 K
Annual O&M: SO.8 M

NECURKIKRAIN Telecommunications
Tier 3 Fiber connections for ITS deployment in sub systems and to

provide critical connections for the network

PE:S28 M
CO: S18.9M
Annual O&M: S0.9 M
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TSMO SYSTEM # 13: ROADWAY OVERVIEW

Rockville
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HARD SHOULDER RUNNING:

COST SUMMARY:

Cost Summary (S millions) Signals Telecomm. Roadway
Preliminary Engineering S1 $2 S3 S9
Construction S9 S13 S19 S63
Total $10 S$15 $22 $72
Annual recurring costs: $280.2 K Annual O&M costs: $5.4 M

NNEURKE A 95 Hard Shoulder Running (ITS) PE:S1.2 M
(B/C:1) Deployment of dynamic lane controls, fixed cameras, CCTV, | CO: $8.2 M

Tier 3

System 13.4.2
(B/C:1)
Tier 3

Communication and ITS equipment, and fiber connection for
outside hard shoulder running along I-95 at key locations.

Recurring Cost: $119.0 K
Annual O&M: $1.2 M

I-95 Hard Shoulder Running (Roadway)
Civil improvements for outside hard shoulder running along

[-95 at key locations.

PE:S8.2 M
CO: S54.7 M
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TSMO SYSTEM # 17:

ITS OVERVIEW
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ITS Davice Legend

A Pr. Datactors

US 301 ITS Deployment

Situational Awareness
Freight CAV Preparedness
Smart Traffic Signals

COST SUMMARY:

Preliminary Engineering S S 83 SN/A

Construction S10 S6 S19 SN/A

Total S S6 S22 SN/A

Annual recurring costs: $146.8 K Annual OBM costs: $3.2 M
SUB-SYSTEM DEPLOYMENT:

SECURFAREE US 301 ITS Deployment PE:S1.5M

B/C: 2) Deployment of an In-Motion Weight Station, a Weather CO: S9.7M

Station, VMS signs, CCTV, traffic detectors, and RSU
along US 301 between US 50 and DE State Line.

Tier 2

Recurring Cost: S126.6 K
Annual O&M: $S1.5 M

System 17.2.1
(B/C: <1)
Tier 2

US 301 Traffic Signal Upgrade

Upgrade existing traffic signals along US 301 between US
50 and DE State Line to be fully-actuated, equipped with
S-Cabinets, and have Video Detection.

PE:SO.B M

C0: S5.5M

Recurring Cost: $20.2 K
Annual 0&M: SD.8 M

Telecommunications

Fiber connections for ITS deployment in sub systems and
to provide critical connections for the network

System 17.3.1
Tier 3

PE:S2.9M
CO: S19.5M
Annual 0&M: SD.9 M

= Pr. DMS

@ Pr. CCTV

@ Pr.RSU

3 Pr. Weather Sensor
© Pr. Weigh Station
— Pr. RM-DSA-QWS
B Pr. Signal Upgrade

o Ex. Park and Ride
A Ex. Detectors

= Ex. DMS

< Ex. CCTY

¥ Ex. Weather Sansor

& Ex. Weigh Station
® Ex. Traffic Signals

A®
Chester a
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Proposed ITS Devices
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TSMO SYSTEM # 17: ITS OVERVIEW
= A , oA
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River

£,
@

Smyrna

US 301 ITS Deployment

Situational Awareness
Freight CAV Preparedness
Smart Traffic Signals

Dover

ITS Device Legend

A Pr. Datectors

)

COST SUMMARY:

Preliminary Engineering S S 83 SN/A

Construction S10 S6 S19 SN/A

Total S S6 S22 SN/A

Annual recurring costs: $146.8 K Annual OBM costs: $3.2 M
SUB-SYSTEM DEPLOYMENT:

SECURFAREE US 301 ITS Deployment PE:S1.5M

B/C: 2) Deployment of an In-Motion Weight Station, a Weather CO: S9.7M

Tier 2 Station, VMS signs, CCTV, traffic detectors, and RSU
along US 301 between US 50 and DE State Line.

Recurring Cost: S126.6 K
Annual O&M: $S1.5 M

SECORFVARE US 301 Traffic Signal Upgrade

[B/C: <1) Upgrade existing traffic signals along US 301 between US
Tier 2 50 and DE State Line to be fully-actuated, equipped with
S-Cabinets, and have Video Detection.

PE:SO.B M

C0: S5.5M

Recurring Cost: $20.2 K
Annual 0&M: SD.8 M

NECURFRANE Telecommunications

Tier 3 Fiber connections for ITS deployment in sub systems and
to provide critical connections for the network

PE:S2.9M
CO: S19.5M
Annual 0&M: SD.9 M

=2 Pr. DMS

@« Pr. CCTV

@ Pr.RSU

3% Pr. Weather Sensor

© Pr. Weigh Station

— Pr. RM-DSA-QWS

B Pr. Signal Upgrade

o= Ex. Park and Rida

A Ex. Datectors

&= Ex. DMS

M« Ex. CCTY

¥ Ex. Weather Sensor

& Ex. Weigh Station

® Ex. Traffic Signals
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Questions / Discussion




Thank youl

Learn more online



https://www.roads.maryland.gov/mdotsha/pages/OTMO.aspx?PageId=884

