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1. Strategic Foundations

The US Federal Highway Administration (FHWA) recommef@sisportation Systems Management
and Operations (TSMO) progragontain threeelements: strategic, programmatic, and tactic8|l s
shown inFigurel. The following plan buildsff these elementsSectionl, Strategic Foundations
establishes { a Hé&héfiton the District Department of Transportatio®POY} and Washington DC
Section2, The TSMO Progrgrautlines the organizational structur@ndbusiness processegcessary to
achieveTSMOstrategic goals and objectiveSection3, Implementation and Deploymenguides the

tacticalimplementation of the plan with specific ethe-ground services, processes, and programs.

Sections 1 through 3 have ssbctions which address programmatic categariastical servicesreas,
current status, existing gaps, and recommendatidin® recommended strategies all fall undsght
202S8S0GA0Sas 6 KAOK | NBgiclgdals, figsRandvisiorkKk G KS LI | yQa ad N

1
Strategic

wDefinition of TSMO
wBusiness Case
wPlan Purpose
wMission & Vision
wGoals & Objectives

3 2
Tactical Programmatic

TSMO Priorities for Services, Program Structure,
Projects, and Activities Collaboration &

Annualized Actions Communications
Prioritization Matrix Business Processes

Performance Assessment, Resources

Figurel| TSMO Plailements

On July 28 and 30", 2014 aTSMD Capability MaturityselfAssessment Workshaf SMO CMMyas
conducted for theDDOT The results are shown ihablel. Which showDDOTalls alongall levelsof
the TSMO CMM Assessment
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Tablel| 2014 TSMO CMIgelfAssessment Workshop

Dimension Score Level It Performed Level 2t Managed Level 3t Integrated Level 4t Optimized

Consensus regional Regional program
approach developed integrated into

Business regarding TSI® 2dzNA aRAOU A
Processes L .
. 2.5 goals, deficiencies,  multimodal
(Planning and .
Programming) B/C, networks, transportation plans
9 9 strategies and with related staged

common priorities program
Regional ConOps anc Systems &

architectures technology
developed and standardized and
Systems & documented with integrated on a
2.5 : i . :
Technology costs included; regional basis
appropriate (including arterial
procurement process focus) with other
employed related processes
Output data used
RANBOGE & 7
Performance 5 action debriefings
Measurement and improvements;
data easily available
on dashboard
WdzNR a RA Ol A
Individual staff management
champions promote  understands TSHM
Culure 1.5 TSMO ¢ varying business case and
amongjurisdictions  educates decision
makers/public
TSMD managers have
direct report to top
Organization & management; job
. 3 o
Staffing specs, certification
and training for core
positions

Rationalization/sharin

g/ formalization of

responsibilities
Collaboration 3.5 among key players

0§ KNRBdza3K O2

formal agreements

and incentives

High level of TSM
coordination among
owner/operators
(state, local, private)

Creatinga¢ { ah tfly A& 55h¢Qa FANRIG aGSLI Ay RS@St2LAY3
I 3 S yTSMQ@inctionsow and into the future
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1.1. Definition of TSMO

TSMO takes holistic view of transportation operatiortsy promoting a set of strategies to improve
reliability, safetyand efficiency across agencies and jurisdictions. TSMO incorporates both institutional
and technological activities to increase workflow efficiency within and between stakeholder agencies

[1].
TSMO proactively manages many transportatise eeds by:

w Influencing travel demand in terms of location, time, and intensity of demand.

€

Managing traffiand transit overcrowding.

w Anticipating and responding to planned and unplanned events (e.qg., traffic incidents, work
zones, inclement weather, and special events).

w Providing travelers with useful traffic and weather informat[ah

TSMO includes efforts to operate the multimodal transportation system and activities to manage travel
demand, thus crossing over political, modal, and jurisdictional boundaries. E$péds beyond just
roadsby emphasizinghe doorto-door experience, regardless of the modes of travel. TSMO requires
agenciedo holistically consider theanpacts on theentire transportation systemather thanjusta single
corridor. This involves coordination and collaboration among multiple stakeholders, such as federal,
state, and local agenciefirst respondes, and the private sector to achieve seamless interoperability
[23].

1.1.1. Related Concepts

1.1.1.1. Active Transportation and Demand Management
TSMO employs many of the same goald aamctional strategies as Active Transportation and Demand
Management (ATDM), whiaimprovestrip reliability, safety, and througput of the surface
transportation system by dynamically managing and controlling travel and traffi@dd, and available
capacity, based on prevailing and anticipated conditions, using one or a combination-inesal
operational strategies according to the FHWR9]. There are three main approaches to ATDM: Active
Traffic Management, Active Demand Management, and Active Parking Managénmsdi. will
strategically incorporate Active Demand Management by utilizing information and technology to
redistributetravel across less congested periods and esuthus influencing mode choices. DDOT will
also leverage Active Parking Management strategies by dynamically managing parking facilities to

optimize utilization of parking capacity while influencing traveldebr[29].

DDOT TSMO Plan
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1.1.1.2. Integrated ProjectDelivery
Integrated Project Delivery (IPB)\d TSMO share similar objectivesmakethe project delivery
process open, collaborative, transpareand integratedBothIPD and TSM@mphasizeall key
stakeholders arengaged early in the process, information is openly shared, stakeholders demonstrate
trust and respect for onanother, risk isappropriatelydistributed, and team success is tied to project
success. In addition, the goal of bdtameworks is to design, build and opergmjects and systemas

efficiently as possiblfL].

1.2. TSMO Business Case

TSMQOmanageshe transportation netvork more efficientlyjmprovingthe reliability of travel and
customersafety. In addition, it reduces congestion, resulting in less wasted fuel and cleaner air, saves
travel time, improves quality of life, andcreaseeconomic vitality by providing reliable delivery of

goods and services.

1.2.1. Thelssues

Reliable transportation is essential for economic health, as businesses depgnedictable travel

timesfor employee scheduling andkliveries Idling in traffic costs the U.S. trucking industry over $7.8

billion annuallyln 2017, Washington, DC was the 6th most congested city in the U.S.3tiglobally,
FOO2NRAY3I G2 LbwL- Qa FHiy201dzINRDeRiingted cohgestiodtostthit) { O2 NB O
$6.1 billion LO]. In adition, residents, employees and visitors depend on safe, efficient and reliable

transportation options to get to and from work, home, and play.

Congestion takes two different forms: recurring congestamg nonrecurring congestion. Recurring
congestionptherwise known as bottlenecks, occur when travel demand exceeds capgdityie of
day, route, or modeReducing recurring congestion requiiafluencing travel times, modeand routes
through strategies such as ATDM; new arterial management methods such as operations asset

management and traffic signal timing; congestion pricing; taagdel demand managemeT DM)[30].

DDOT TSMO PI
an /_\‘
&
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Sources of Congestion

Poor Signal Timing, 5% Non-Recurring

Recurring Congestion
Congestio —
Traffic
Incidents, 254

Special Events, 5%

= Bottlenecks = Poor Signal Timing= Traffic Incidents = Work Zones = Inclement Weather = Special Events

Figure2 | Sources of Congestion

Non-recurringcongestionis caused bgpecific issues such asashesdisabled vehicleg;onstruction,
adverseweather,and special eventaNonrecurring congestion can be addressed through improved
traffic incident management, work zone management, and road weather managemtemEHWA
estimatesnon-recurring events causever half of daily congestion as shown irrigure2 [28]. In urban
corridors, research has showp to 70%of congestion is caused by neecurringcongestion Traffic
incidents account for approximately 25% of all congestion on U.S. road2@ykcidents hainglonger
duration are correlated with increaseatobability of secondary crashe$he likelihood of a secondary
crash increases by 2.8% each minute the primary incident (both major and minor) continues to be a
hazard.Thisincreases theisk to drives and respnders and makes accessing the scene more difficult
[11]. Further,every minute of blockage on a freeway travel lane increases delay after the incident is

cleared by a factor of fo2].

Major traffic disruptions and emergencidsaw significantattention, such as those caused bgquent
WMATA Metroraishutdowns and the crash on tM¥oodrowWilson Bridgeand transportation agencies
are considered responsibl@perations teams ofteplay areactionaryrole whenresponding tcevents
Planning improvements and preparing for incidents and emergencies within the transportation
YSGg2N] Q4 2LISNI A2y Aa OKFIftfSyaiayao

DDOT TSMO Plan
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Nationwide there is increased pressure for transparency, performdnased decision making, and
demonstrated results. Accurate transportation system performance assesseguitesdata and

analysiqot broadly available at the planning and programming level.

Local governmentarereceivng diminishing federal transpoation dollars due to declining fuel tax
revenues and the depletion of the Highway Trust Foraking nsufficient fundinghe new
transportation reality. It is essential tnanage thepresent systenas efficientlyas possibldefore

adding new infrastructure.

1.2.2. TheContext
TheDistrictQa Y I 1 SdzLJZz O 2sMtedurNI®RS has?a urdagilekaBd\ebmplex multimodal
transportation system predicating the need for a robust TSMO progl@aBOT is a state DOT serving
city, county, and state functionsvhich adds additional roles and responsibilities to transportation
operatiors. Tasked witrservingd K Sy I (i A 2 Y Qcéollabratedwith niadgechirbyrand safety
agencies to managgpecial events and incidentShese agencidgacludethe National Park Police, the
Capitol Policethe Meli N2 L2 f Alily t2f A0S 5SLI NIYSyid>X CANB | yR
Homeland Security and Emergency Management Agemdtowing personnel.

Where District Workers Live How District Workers Commute

Live outside DC
All DC workers
Live and work
inDC

District of
Columbia

27%

Arlington

6% / All Other
Alexandria | Locations
0, -— m Drive Alone Carpool m Metrorail m Bus
3% 10% d

® Commuter Rail = Bike Walk Other

Figure3| Home Counties and Commute Patterns of District Workers
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The Districserves a higlproportion of out-of-state travelers, as shown iRigure3 being the seat of

federal governmentThecityQ dopulationis approximately 700,000 buéceivess00,000 daily

commuters and 12800daily visitors nearly doubling in siz&woout of three vehicles duringush hour

periods are from out of statédneout of four vehicle trips enteringhe Districtt NS & LJ- &4 § KNP dz3 K
serving a destination outside ofdirict boundaries. SOl dzaS 2F (KA &YX 55h¢Qa (NI Yy
must beaccessible and interoperable across state lifegjional coordination is key, with stakeholders

including nearby city, county, state DOTs as well as éowhfederal security and safety agencies.

¢CKS 5AaGNROGQA GNI Y
highly multimodal and has the 3tdghest
percentage ohon-single occupantehicle
mode share among .8 cities FFom 2007
2016, theDistrictexperienced the second
highest increase (over 5% commuters
walking, cycling, or working from home of
any U.S. city16]. As of 2016, only 33% of

Districtresidents drove alone to work, and

VALUE
14% be

37% ofDistricthouseholds did not own a
vehicle [L9]. Because of this, unlike other
stal S ¢{ ah t NP 3 NIlcandobt
be vehiclecentric

According to gerages from th&0122016
American Community Survenie 5 A & G N.
Median Household Incomie $72,935

m Drive Alone m Other u Carpool Bicycle
Wh|Ch |S32%h|gher thanovel’all u.sS. m Transit m Walk m Work at Home
averageg$55,323. In addition 55.4%of Figure4 | Comparison of Commute Modgare for the Uited Sates, Al

GKS LJ2 LJdzf | G A2 y KI a Urban Areas and the District of ColumEi&]

higher,compared tathe nationalaverageof 30.3%[19]. ¢ KS 5A a0 NA Ol Qa Kped#dde SR dzO
population lends itself to be technologically savlkiis customer base requires transportation agencies

to provide a wide variety of regime data that is seamlessly integrad into smartphone applications

and provideefficient, continuous and personalizettansportationoptions.Smart mobility will empower

users to manage their travel experience from dneend by planning, booking, and paying for their trip

through one outlet even if several providers are required to complete the jourhescentForbes
DDOT TSMO Plan
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surveydeterminedcustomers aregeady to change their preferred mode of transportation and pay more
to get access tdigitally integrated technologies.

DDOTserves a arterial roadway system, unlike other state DOTlsere are only 15 miles of freeway
within District boundaries, and most primary commute routes are along arterial streetsS 5 A a 4 NA Ol Q:

characteristiaequiresDDOT to consider netnaditional TSMO strategies for complex arterial systems.

The District Mobility Projeatas developed in 2016 in resporisethe DC Couné &  NXoljpsSsa the
5 A & (i dedgestion fr all surface modasid identifyan actionable congestion approacBDOT staff
expanded the focus of the project to idéfytmultimodal performance measures with reliable data
sources and develop a datliven framework for monitoring multimoda&ongestion and mobility in the
District [4].

The District Mobility Project assessed measures of congestion, reliability, and accessibility. In analyzing
the Travel Time Index (TTI) for the city, the researchers fonafiic congestiorworsensduring
weekdayevening peag overall congestion on the roadway is dictated by arterial operations, and
problem locationsnclude theKey Bridge, Southeast Freeway, Chain Bridge, and New York Avenue NE.
The report found strong correlation betweef TandPlanning Time Indef@T), because roads with high
levels of congestion were also unreliab@®ntributing to unreliable travel times are crashes and

dignitary movements which require police escoifitse researchers fourous overcrowding is an issue

on 40 routes during the morning peak periadd 25 routes in the afternoon peak peridd.the PM

pedk, averagebus speedsare less than 10 mph, and in the downtown asgaless than 5 mphBuses

arrived before their scheduled times during the AM, Midday, and PM Peaks, but later than the
scheduled arrivalduring the Early AM and Labtdight perioddmpacting their reliability The90 North

from U St NW & 14th St NW to Calvert St NW & Biltmore St NW, and the W5 West from Anacostia
aSUNBNFAEf {{GF GA 2 yhaditBe mpsi sigdificani Gfitn& Reofmanc®issid8]. n

These components were combined kvibther measures to develop prioritiésr mobility, reliability and

accessibilitynitiatives and projects ithe District

1.2.3. The Solution
TMSO solutionswiK St LJ 55h ¢ AYLINRGS (GKS Y20AfAd& YR NBfAIO

network. Traffic incident management can decrease incident duration by 30% td28)%n turn

redudng congestionandimproving reliability and safetyby reducingsecondary crashes

DDOT TSMO Plan
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TSMO strategies are often less expensive than capital solwimhepresent a coseffective use of

taxpayer fundsThe cost of adding lanes to an existing highway can be more than 10 timasribel

cost of effective managemefi24]. Traditional road capacity adding projettave lowercost benefit
ratiosthan TSMGstrategies especially thostargetingspecific locations and types of congestiéior

example, theOhio-Kentuckylndiana (OKI) Regional Council of Governmantsthe Metropolitan

Planning Organization (MPO) for the Cincinnati, Ohio region, recently conducted a cost benefit analysis
which comparedipdating their regional traffic management and traveler information program, known

as ARTIMIS$o adding dane project in the same region. The ARTIMIS cost benefit ratio was 12:1, while
the Traditional Roadway Widening Projdwetd acost benefit ratio of 1:1, as shown Trable2 [27].

Table2 | Comparisorof the costs and benefits #RTIMISaTSMOProject with a Traditional Roadway Widening Project

Selected Measure ARTIMI; TSMO Project Added Lane Project
Miles of improvements 88 10

Fatality accidents -3.2% +0.3%

Mobility (time savings) 500 Hours 800 Hours

Travel time reliability saving 6,900 Hours 5,800 Hours
Emissions -3.6% t0-4.5% +0.3% to +1.4%
EstimatedAnnual Benefit $53 Million $35 Million

Total Project Cost $40 Million $800 Million
Benefit/CostRatio 12:1 1.1:1

In addition,a 2012 arterial management project in Floriaad theMetropolitan Area Transpdation
hLISNF GA2ya [ 22 NFRadalcasteRefit@dio 0b1@:%. h/ Q& 0

TSMQand Integrated Project Delivery Difemphasize the importance of early collaboratiorthe

project delivery proceswith all stakeholderso increasethe valueof the assetreducewaste, and
maximizeefficiency through all phases pfanning,design and constructionTSMCemphasizes the
importance of integrating Operations and Planning in the project development protiessviacLeamy
Curve, shown ifrigure5, demonstrates the importance afproject delivery approacthrough IPD
Makingdesign decisions earlier in the project development process allows stakeholder to maximize
positive outcome and minimize the costs of changes, particularly regarding designer and design
consultantfees[1].

DDOT TSMO Plan
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1 1 Ability to impact cost and functional capabilities
2 Costof design changes
3 Traditional design process
2
E 4 IPD design process
b
@
~
fra
S
=
[}
c
D
[
@
O
Traditional Predesign Schematic design Design development  Construction documents  Agency permit / bidding Construction
Inteqgrated Conceptualization Criteria design Detailed design mplementation documents  Agency coond / final buyout Construction

Figure5 | MacLeamyCurve- Effects of Moving Design Decisions Upstream in the Project Delivery Pfbcess

TSMO solutions are effective in improving reliability and reducing coinge$traffic signal optimization
can decrease deldyy 13% to 94%hile improving safety at a fraction of the cost of infrastructure
capacity expansiof5]. In a Utah VISSIM microsimulation mosdtldy, queue jumimgand TSP kkto a
13% t022% reduction in BRT travel times, better corridor progression, lower intersection delays and
number d stops, increased spes@2%), and better travel time reliability and headway adherd36g
Transit signal priority can yield a 2% to 18% saving in transiingrime and reduce the number of
buses needed in servi¢26]. Adaptive signal control, transit signal priority, and intersection
improvements implemented durintpe Atlanta Smart Corridor project produced a ben#ditcost ratio
ranging from 23.2:1 to 28.2{26).

DDOT TSMO Plan
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Real time data from TSMO initiatives w8 G SNJ &8 SNIS §( KS 5Tk plehirisod dzy A |j d
safety and maximizingxisting transportation network efficiency, thus supporting high capacity

multimodal modes.

1.3. TSMO Plan Purpose
The purpose of this plan is to articulate the benefits of TSMO throughout DDOT, defiAgehef2 a

TSMO strategic goals and olgjges, link to otherAgencyplans and processeand provide a road map
to developing a TSMO program within DD@iladdition, the plan outlines &yearimplementation plan
for initial TMSO program activities and services.

1.4. TSMO Vision and Mission

5 5 h (TEMO vision and mission are designed to complerthe! ISy 08 Qa @A jbothge F YR YA
provided inTable3.5 5 h ¢ Q& ¢ { a Hd visiohwiere &stallishedylsing the 3 S y 10 pr@vide an

overarchingstrategicdirection.

Table3| OverallDDOTand DDOT TSMd@sion and Mission Comparis{8]

TSMO DDOT
Mission Proactively operat@ cohesivesustainable Develop and maintain a cohesive sustainable
transportation system thatlelivers safe and  transportation system that delivers safe,
reliable movement opeopleand goods affordable, and convenient ways to move

people and goods while protectirg and
enhancing the natural, environmental and
cultural resources of the District.

Vision  TheDistrict Department of Transportation The District Department of Transportation
(DDOT)s committed to achieving an (DDOT) is committed to achieving an
SEOSLIiA2ylf ljdzt f AGe SEOSLIIAZ2YIE ljdz2 £ AlGE
by emphasizing safetygliability and mobility ~ through more sustainable travel practices,
Ay 55h¢Qa (NI yaL}R NI saferstreets and outstandingeess to goods

and services. Central to this vision is improvir
energy efficiency and modern mobility by
providing next generation alternatives to
singleoccupancy driving in the city.

1.5. Strategic Goaland Objectives
55h¢ Qa ¢{ ah sandddectidddauson @idmies for system usersnplementing the

TSMOQmissionandvision These goals and objectivegre derived from aariety of Districtplans and
documents, including the District Mobility Repdst, Q& + A & A, thg’ Susteinhle DC Pldamy

DDOT TSMO Plan
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MoveDGCli KS 5A &0 NAOG 27F |/ 2Radg¥ dranspQrtatioraRlaiihé XSI® gdals anfl 2 y 3
objectivesalign withthosein MoveDC as shown iTable4 and Figure6.

Table4 | moveDC Strategic Goals and Objecti@s

Citywide Accessibilityand Mobility: Maximize system reliability and capacity for moving people and goods

1 Increase the perseoarrying capacity of the transportation system

1 Improve system reliability

1 Reduce financial barriers to the lowéstome transportation system users

1 Acommodate the movement and management of freight and goods

TLYGSANIGS GKS 5AaGNAOGQa NI yaLRNIIFGAZ2Y ae&ad

Safety and Security: Achieve zero fatalities and serious injuries on the District transportation network

1 Improve safety for all users

1 Improve redundancy of transportation networks to handle emergencies

1 Expand sidewalk network

1 Maintain ability to evacuate the District in case of emergency

91 Preserve security of key functions without impacting the transportatystem

Sustainability and Health: Achieve 75% of all commute trips in the District by-aato modes

Increase norauto mode split

Increase access to parks and green space

Encourage active transportation for health benefits

Reduce air and water qualitjnpacts of transportation

Prepare the transportation system for changing environmental and climatological conditions

=A =4 -4 -4 -
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7\ 55h¢ A& O2YYAGGSR G2 | OKAS@GAY3 ty SEOSL

SYLKI&AI Ay3 al¥fsuexX NBtAFOAfAUE YR Y20
Proactively operate a cohesive, sustainable transportation system that deliverarghfe
reliable movement of people.

Proactively manage and opera

SR EpsEE] the transportation system by

consistency, capacity, and safg
through smarter decision

Mainstream TSM@y

O
No
—n

incorporating as an inherent

enhancing internal and externg part of DDOT business proces

communication and

LG, collaboration
Centralize and modernize Enhance coordination - Detve;fl_op a cgmprtls(?ena B
= traffic management with external S Z mgl an W't)r Iorce
technology stakeholders evelopment plan
Pa e
h 6 8 S O ': Enhance interagency irlfggz;ee ?:;it(;zdsatr?d
|| Conduct research and awareness and enhance thg
pilot projects cooperation procurement process
Improve data collection Expand capabilities an Improve routine
|| and management for methods of disseminatin — operations and
traffic signal and traffic information to travelers maintenance processes
management systems

Analyze data to improve
performance and inform
decision makers

Figure6 | DDOT TSMOutcomeGoals and Objectives

The specific strategies that will be employed to accomplish these godlsbjectives are shown in
Tableb5.
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Table5| DDOT's TSMO Goals, Objectives, and Strategies

. Improve data Analyze data Expand Develop a Explore methods
«» | Centralize and . . . s . : .
o . . collection and to improve Enhance Enharce intra capabilities and | comprehensive to increase Improve routine
= | modernize traffic | Conduct research L . : . .
3 . . . management for | performance coordination with agency methods of staffing and funding and operations and
9 | signaland traffic | and pilot . ; . s :
&), . traffic and inform external awareness and disseminating workforce enhance the maintenance
2 | management projects - . ; .
(e} technolo management decision stakeholders cooperation information to development procurement processes
9y systems makers travelers plan process
Evaluate .
. Establish and
feasibility of
: track "
Carry out adopting Improve Facilitate Enhance .
: o performance Explore - Explore new . Explore Create or revise
upgrades to alternative accessibilitand . ) recurring professional . .
) metrics to opportunities for . : means of innovative standard
enable advanced | strategies to awareness of interactions o development . -
: ; e evaluate enhanced resource communicating - contracting operating
signal system improve existing data > . across agency . . opportunities for .
. T effectiveness of| sharing A with the public i mechanisms procedures
operations reliability for across agency = divisions existing staff
: existing
multimodal
: programs
operations
Investigate and Establish new
Improve CCTV con_duct pilot sources prlvate Use data to Facﬂltate_ recurnng Integrate TSMO Investigate need | Explore new Improve resource
g . projects for and publiesector S opportunities for . . Install needed - )
L | system quality . : optimize . into planning . for additional staff | funding management
= S0 emerging data to improve - interagency signage .
& | and accessibility . . operations =2 documents resources mechanisms processes
[ technologies and | situational communications
(7] strategies awareness
Establish new Investigate Collaborate with Integrate TSMO
Acquire, replace, | Evaluate utility of Use data to Create and gate HR to identify jntegrate
. - . sources of data . opportunities to " into existing
and repair existing pilot . support implement needed opportunities to
. . to improve : . collaborate on . . budget and
supportive technologies and investment interagency improve flexibility -
. performance . TDMoutreach Lo allocation
hardware strategies decisions agreements - in hiring and
management initiatives . processes
staffing
Improve fieldto-
prove fieldto Integrate and
center . Explore new
- Research best consolidate . .
communications . . . partnerships with
R practices information :
reliability and Svstems the private sector
bandwidth 4
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2. The TSMO Program

The TSMO Plan outlines the delivery of the TSMO program by identifying institutional and organizational
changes. Challenges including leadership suppoggnizational structure, financing, workforce

development, and strategies to promote a culture of TSMO beyond the agendpeauamentedbelow.

2.1. ProgramStructure Collaboration & Communications
DDOTwas established i2002 having previously beepart of theDepartment of Public Work&everal
years agoPDDOT was restructureld combine portions of the engineering staff with Planning teams
under theProject Delivery Administration, to facilteabetter coordination between Operations and

Panning work.

As a standalonand recently restructuredgency,TSMO should be tegrated throughouDDOTTSMO
functions are already performed byariety of Divisionsvithin DDOTTherefore this plan recommends
maintaining the existing organizational structure, but establish formal means of coordination,
accountability and authority to implement TSM@his plan encouragd3DOTto include addional
agency functiongand other District Agencies in the TSMO Progréine formalizegrocessand stratey
for integratingthe TSMO Program both withand outsideDDOTis outlinedin Sectior2.1.1

2.1.1. OrganizationalStructure TSMQIntra-Agency Integration & Internal

Collaboraton
55h¢ Qa hLISNI (A 2ayidispecifiRaiyitiyeAT sarispoitaiioh Dpérations & Safety Division
(TOSD)will continue tobe the lead implementation entity for thESMO programToimplement a
robust TSMO program, preexisting and newly defined T$dM&Ded work will operate under one

umbrella and will expand to additional Agency divisions.

2.1.1.1. Status
This section describés5 h ¢ Qa LINA Y| NB ¢{ah adGl (1 SK2 {th@dehcy I YR GKS
will integrate TSMCFigure8 showsDDOT a4 O GaviibiBey(dérshiprganizatioml chart Figure9
presents aletailed organizational chadf the teamsleadng5 5h ¢ Qa ¢ { ah A Shodn®Y Sy G G A

red.

The structure of stakeholders, in order of greatest to least responsibility, is shdvigure?.

Collaborators and technical experts dhe next tier of involvemenand willimplementthe LJt | y Q&
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recommendationsThese divisionsiclude theParking & Ground Transportation Division, the Public
Space Division, and tivaintenance Divisiowithin the Operations Administration; as well as theffic
Engineering & Safety Divisianth the Project Delivery Administratioimplementing the plan requires
periodic consultation and engagement with the third t@msisting ofthe Planning & Sustainability
Division and the Transit Delivery Divisiathin the Project Delivery Administration; thdministrative
Services Divisia\SD)the DavisBacon DivisiofDBD), the Office of Contracting & ProcuremémCP)
Office of the Chief Financial Officg@CFOyvithin the Administrative Adminisation; the Information
Technology and Innovation Divisi@TID) the Performance Divisigrand theSupport Services Division
within the Performance Administratigthe Public Information DivisiofPID) and théolicy & Legislative
Affairs Divisiorwithin the External Affairs Administratioand theSafety & Seurity Divisiorwithin the
Office of the Chief of Staff he fourth tier of involvemenshown in whitejdentifiesother District
Agencies includinglomeland Security and Emergency Management Aggt8iEMA), the Metropolitan
Police DepartmenfMPD), Fire and Emergency Medical ServidedsNi$and the Office of the Chief
Technology Officer (OCTO). The fifth tier, shown in gray, is composed of important regional stakeholders
who will be engaged in implementing the TSMO plan, and include Federal secutitafety agencies
such as the National Park Police and the US Capitol FdigtactBusiness Improvement Distra(iBID)
Metropolitan Area Transportation Operations Coordinat{MATOG; the Metropolitan Washington
Council of Reghal Government§COG; the private sectoras well as city, countand state

governmentagenciesn Maryland andVirginia

DDOT TSMO Plan
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External Federal security & safety agencies,
Stakeholdes MATOC, COG, Maryland, Virginia,
private sector Other

District
Agencies

HSEMA, MPD, FEMS, OCTO

PSD, TDD, ASD, DBD, OCP, OCFO,
OITI, Performance, PIO, PLAD,
Safety & Security

Parking, Street & Bridge,
Maintenance, Signals
Engineering, Public Space

‘ Traffic Operations
& Safety Division
DDOT

Divisions

Figure7 | TSMOSphere of Influence fd&akeholders inWashington DC region

The location of all of the Divisiofisted inFigure7 within the organization of DDOT and their various
Administrations are shown iRigure8 and Figure9. Figure 8hows5 5 h SéhirlLevel Leadershiand

Figure 8howskeyOperations and Project Delivery Administratstakeholders

DDOT TSMO Plan
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Equity & Inclusion

neral nsel ivisi
General Counse Division

External Affairs

Deputy Director el it Chief of Staff
]
s N
Project Delivery Operations Administrative Performance Public Information Safety & Security
Administration Administration Administration Administration Division Division
\_ J
) e s i N e N
Infrastructure Project GEOERACEICREES | | Administrative Services| | TelgLor:mgs;”:in d Community
Management Division Transportation Divisio Division T Engagement Division
\ J . \_ J \. J
s N e N e N s N
|| Planning & . Resources Allocationy | |  Customer Service Policy & Legislative
Sustainability Division Urban Forestry Divisi Division Clearinghouse Divisio Affairs Division
\_ J \. J \. J \_ J
) e | p
Transit Delivery Public Space ; . | L
Division Regulation Division DavisBacon Division Performance Division
\ J \. J \_ J
e N e N
1.Traffic Engineering & ; R || Office of Contracting § Support Services
Safety Division MENTIETENES DRYETET Procurement Division
\. J \. J
)
Transportation . .
: Office of the Chief
Operations & Safety - . -
Blviister Financial Officer
~—_———
Figure8| DDOT Senior Level Organizational Chart
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Project Delivery Operations

Administration

Administration

Infra'jg#gtglgsqgttne Szlsatg?r:g%iﬁ(ty Transit Delivery 1.Traffic Engineering P?:g:gpg‘n(;%:‘nd Urban Forestry Public Space Maintenance
Division s Division & Safety Division Division Division Regulation Division Division
{ \ {
Environmental . o . .
Programming — Transit Safety Traffic Signals Metered Parking Plan Review Asset Managemen
| J | J
( ) ( ) Residential Parki
. esidential Parking :
q A Mass Transit : q : " Street & Bridge
— Strategic Planning| — (WMATA Oversight Traffic Engineering Pass/Ha_mdlcap Maintenance
Parking

| J | J

( N\ ( ) 4 )
|| s N . . Parking & Ground | Public Space .

Systems Planning Transit Operations Transportation Polic Inspections Streetlights

L J L J & J/

( N\ ( 3\ ) S
L | Active L | Customer Service ITS System Support

Transportation StreetCar Team Traffic Signals
L J \ J/ \\ J/
)
|| Quality Assurance
Quality Control

~———

Figure9 | DDOT's TSMO PrimaByakeholders
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Within the Operations Administratiothe followingDivisions perfornprimary TSMGrelatedtasks:

TheTrafficOperations& SafetyDivisionis composed of five branches andhnages thelay-to-day
traffic operations for the District

1. Transportation Management CentéBranch

a. Roadway Operations Patrol Sectionresponds taraffic incidents, emergencies and
city-wide eventswith trained personnel using towing and repair equipment

b. Traffic Management Center Sectionmanage a 24/7 traffic management center
(TMC) at HSEMA and a traffic operations center at the Reeves Center to gather and
disseminate traffic and emergency information usingetwork ofcameras and other
devicesand

c. Traffic Control Officers Program prevents congestion througénforcement and
providingtraffic control services at intersections throughout the District.

2. Field OperationBrancht fabricates, installs, anhaintains traffic control devices such as
signs and pavement markinggoughthree branches: thePavement Marking Equipent
Branch, theSign FabricatioBranch, and thé&treet Sign InstallatioBranch.

3. Safety Branch

a. Traffic Engineering Inspections Branch conducts traffic calming and traffic safety
studies, installs traffic calming devices\dmanages the school crossing guard program
to assist students and pedestriasafely crossi K S 5 Andeisé¢foisi Q &

b. School Crossing Guardsogramt School Crossing Guar@sKA Safety Tenitiars)
prevents congestion through enforcement atrdffic control servicesandassist
students and pedestriarte safely crossigintersections.

4. Intelligent Transportation Systems (ITByancht reviews, assesses, integrates, and
implements the latesavailable technologies to enhance the Dis@iiansportation
infrastructure.

TheParking and Ground Transportati@ivison manages operations and conditisfor single and
multi-space parking meters and the District's street, alley, bridge, tunnel and navigation lighting

systemsThe branchksthat will be most involved with TSMO woeke:

1. Parking Operations Branch operates and maintains single and midgiace parking meters,
collects revenue, and manages meter payment programs such as pay landell;

2. Parking andGround Transportation Policy Branah supports parking and ground
transportation policy developmerand analytics including the emergence of curbside users such
as pointto-point carshare

TheMaintenance Divisiomaintains the integrity, safety, and condition of transportation infrastructure

assetsThe branchmost involved with TSMO woik:

DDOT TSMO Plan
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ITS System Support &affic Signals Branch Y Ay dF Aya (GKS 5AadGdNROGQa Ly

Transportation System (ITS) infrastructure including traffic signals, ITS communications network,

CCTV camera systems, variable message signs, etc.

ThePublic ace Reglation Division (PSRDYerseegeviewing and approving permits for use of the
public right of way, whit requires coordination witif OSOor special events and work zone

management.

Within the Project Delivery Administration, tfi@afficEngineering and Safety Divisisresponsible for

LX FyyAy3 | yR RSaA 3y A yidlrasirictBreaboiniadateinéntia@sétsr théldafé T A O
and efficient movement of pedestrians and vehicles; coordinates and manageartietion of
specialized multyearprojectsinvolving conceptual development, design, implementation, and

management of traffic control measures. This division consists of two branches:

1. Traffic Signal8rancht plans, desigs, and constructs traffic signals to improve pedestrian and
vehicular traffic safety/mobility and helps meet the traffic control demands in the District; and
develops and implements optimized timing plans for héd & U SighaOsystea in a fivgear
cycle to improve multimodal traffic operations; and

2. Traffic Engineering Branch plans, designs, and implements the Highway Safety Improvement
Program, provides Distriatide project plan review support, and manages the annual traffic
data collection prgram for the District.

Within the Performance Administration, tffgupport Services Divisigplays a key logistical role during

emergencies and special eventie branchmost involved with TSMO work is:
Fleet Management Branch manages theondition and utization of DDOT fleet vehicles.

In additionto the primary stakeholders, there are several other DDOT Divisions and Bramicbgtay

an important role in implementing TSMDhePlanning and Sustainability Division (P8Dhe Project
Delivery Administration, consults on the project development process and operational feasibility with
Operationsteams5 5 h ¢ Q& w S apHmatds iKnovaie sélutions to transportation problems
and worksacross theAgencyto integrate newd S OK y 2 f 2 3 & prdjeytsiszhouSed in RSDae
Transit Delivery Divisiananages DC Streetcar and DC Circulator Operations, which reiriees

Agencycoordination especially when adjustitr@ffic signal operations

TheStreet andBridge Maintenance Branghin the Operations AdministratioMaintenance Divisions

responsibleor performing asphalt, masonry, and crack sealing of streets, alleys, and bridges, will

DDOT TSMO Plan

iz
&
Transportation Systems Managemenfperations in Washington, DC October 2018

o2y




d‘

District Department of Transportation

coordinate withRoadwayOperations Patrol (RO#)quickly repair potholes in high incident areas, and
work with the Transportation Management Center Branch to coordinate work zone traffic control.

The Administrative Administration playa enportant role in TSMO business passedy supervising

human esources, trainingASD) contracting and procuremef©OCPY | YR Yl yIF 3Ay 3 55h¢ Qa
federal fundingdOCFQ)The Performance Administrati@mverseedi K S | anfoymatdrtéchnology

as well agracking and reporting on th®perations Teant@erformance The External Affairs

Administrationleads external outreach effort§hey will aid in informin@DOT Divisionsther regional

agenciesand the publi@boutthe TSMO progranirheSafety and Security Divisiamder the Chief of

Staff, manages the A & (i éNdic@fiof plarand supportsvorkplacesafetypracticesfor Operations

staff in the field

There are several ways in which these Divisions and Branches coordinate with each\ittierTOSD
the TMC staftoordinatedailywith ROR Traffic Control Officer@ COs), School Crossing Guards and
Safety Technicians, and thES Systems Support Brariolrespond to roadway incidents and other
sources of nosrecurring congestiorPlanning staff host weekly PrajeDelivery teanmmeetings and
invite Operations stafto join. Operations managers and Performance Management run TranStat
biweekly meetings aimedt reviewing data analysis, troubleshooting issues and planning for new or
restructured programsThere are also many speciapic, intra-Agencyworkgroupmeetings including
one for Connected and Autonomous Vehicles

ProTrack™

comprefensive praject management tool

PriMgmt )  Packet Tracker @)  Financial )  Procurement §)  Contract Administration )  Performance @)  Map Viewer )  External Apps @

Project Life Cycle Management

Figurel0| 5 5 h ®@Brack Plus Dashboard

55h¢ Qa LINE 2 S gystemyProflackBugrévidésteams theopportunity to share project
information.t N2 ¢ NJ Map Viéwerdo0is useful in facilitating cresteam communicationA project

managercanedit and display the geographical extent of a project in the Map View application

DDOT TSMO Plan

on
&
Transportation Systems Managemenfperations in Washington, DC October 2018




d.

District Department of Transportation

displaypotential conflictsdentified by project number and name, as well as Cityworks service requests
within the project@ boundariesMap ViewQ aSafety Sat layerdisplaysall projects with a safety
component.Furthermore the Office of Information Technology and Innovat{@iTI)plans todevelop
GKS a/ffa T2 Nbrnothph@jScOniahagessyoiipdidntiafcaniidts with new projects
based on the proje@ search radius.

2.1.1.2. Limitations
To date, TSMO is not a specific agelocys. While many TSM@sponsibilitiessit within the
Operations Administration, the Agency needs to memorialize TSMO roles and responsibilities across
divisions Historically, Planning and Operations have collaborated on amadasis, limiting the
Agencpa oAt AdGe G2 SyO2dzN) 3S AftirfesiQpyratiens ér Planhidg gtaffLJ2 NI | G
have beerconsulted too late in the project development processes to make meaningful contributions.
TSMO crosteam collaboratioris encourageghoweverclear instructions and involvement is necessary.
LY FRRAGAZYZ 5 HiDCEpand its®perationsBearswerE completely independently,
despite having similar goal of managing transportation demaiitiis structure is attributed thmited
staff capacityandthéd S YQa Yl 22 NA G & OespiteNdvédal Rcte Dahspadatam G A 2 y ¢
and Demand Management projects adopted across DDOT, no sedjie staff person, or work group

dedicated to the longerm planning and management of these projects.

DDOT staff, andarticularly Qerations staff, are scattereithroughout several diffeent District

facilities makingcollaborationdifficult. The opportunity for the agency to consolidate is minimal give

the rapid pace of developmelini the District T. Today, te primary TMC is located at the Unified

Communications Center (UC®)the formerSt9 f AT F 6 SGKQ& | 2 & LIAhéFrdnk D. | Y LJdza A
Reeves Municipal Centen Ward 1js the former site of the main TMC, and now houses a small Traffic
Operations Center (TO8) ¢ KS O2YYdzy AOF A2ya ySig2N] F2N 0KS OAX
basedat the Reeves Center, which would bifficult to relocate, as discovered during a planning project

to investigate relocation

Prior to creatings / Q a systemnror city service requesthe former TMCserved as annofficial
information clearindhouse for DDOEnablingstaff to become experts in all DDOT activities &orded
important connections between DivisioriBoday TOSD staff have limited interactions outside their
immediate teams. This has impactedemal relationslips and capacitjo build agencywide

knowledge, resulting in a diminished public perceptiblost evident of this is, when asked by the
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public, TOSD staff are unable to verify the status of a project or alert relevant tedsssiés noted in
the field because fatheir diminished agenewide contact.

Coordinating construction activities also requires collaboratiareserve sections of the right of way
for construction or work zones, developers and contractsubmit a traffic management plan amgply
for a permit through the Transportation Online Permitting System (T@8jnitted plans are
individuallyapproved without consideration foother construction projectsequiring similaor nearby
street closuresindividually reviewing plans oftetreatesa cascadingongestion issughich could be
mitigated by holistically reviewing construction projects

55h¢ Qa LINR2SO0 re&fbead filyBocuniN@edodnaciindikg-issues afossteam
collaboration. Due to the magnitude of documenting these processes, a 201étind to formalize the
project delivery process was never completed.

2.1.1.3. Recommendations
To cultivate a TSMO culture, the Agency should incorporate TSMCoas eompetencyhrough
policies, plans and procedurgs 2 YY dzy A OF G Ay 3 GKS & % ¥dsting gedisimh Sa 06 S 4
TSMG gAff KSELI StSOIGS ¢{ ah.TBMGEtMktEgesslipidbe | ISy Oe Q
highlightedwithin5 / Q& a dzf (i RangeRTrafspoftatioh PlamoveDCwhich will be updated in
2019, and other stratgicDDOTplansii 2 NB A Y F2 NOS 5 ByhigiighingddiBMQY; thél Y Sy
LINE 3 NJ Y Q Zof bénaditsfor DRD Typibjects and servicesn be realizedTheTSMO Action Plan
should be updated on an annual baaim use the performane measures tevaluatethe success of
TSMO projects

(0

DDOT will incorporate TSMO into peristing processes to support agengide buyin.. TSMGshould
be incorporated as a standard agenda itdoringregularSenior Staffneetings, weekly budget
meetings, ongoing contracts meetings, and federal altiliop status meetingto keepDDOT leadership
engaged in TSMO functiori&ch TSMO stakeholdeisionshouldidentify staffchampiongo support
TSM@ integrationinto Agency functionsT SMCchampionswill participate inquarterlyworking group
meetings and will be tasked witmplemeningthe TSMO action plafworking group topics should
includelT, signalsATDM andemergingtechnology Responsibld SMCchampions wildesignateand

verify Divisionabpoints of contacto facilitate cooperation and communication

Forthe Districtto read its 75% no-SOV goalnanaging transportation demand and improving

collaboration between Operations and Planntegms is essential.lowards this end, the Agency should

DDOT TSMO Plan
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consider creating a nelranch within the Operations Administratiatedicated to ATDM. In additiomp t
facilitate crosgeam collaborationPDOT should revivée project delivery procesworking group
identify opportunities to incorporate TSM@nd potentiallydevoteconsultant fundgo the workas staff

resources arerhited.

There are technological improvements that could facilitate collaboration. For insteiitbéy 5 5 h ¢ Q a
projectmanagemensystem, ProTrackPlushen requesting new funding a project manager must

respond toseveralT SMCchecklist items

1 Removing or Adding Lanes [Y/N]

1 Is this an Intelligent Transportation Systems (ITS) project as defined in federal law and
regulation, and therefore subject to federal rule 940 requirements? [Y/N]

1 Intelligent Transportation Systems ProjeSefect Type]
1 Intelligent Transportation Systems Architecture [Select Type]

91 Does this project reduce travel time on highways and/or transit without building new capacity
(eqg: ITS, bus priority treatments, etc)? [Y/N]

91 Does this project enhance safety for masts, transit users, pedestrians, and/or bicyclists?
[Y/N]

1 Congestion management strategy benefits [Select]

91 Do traffic congestion conditions necessitate the proposed project or program? [Y/N]
o If so, is the congestion recurring or nozcurring? [Y/N]

1 Corgestion Management Documentation Form:
o Indicate whether the proposed project's location is subject to or benefits significantly
from any of the following iplace congestion management strategies [Select Multiple]
0 Transportation demand management measuiiesjuding growth management and
congestion pricing
o Intelligent Transportation Systems Technologies
ProTrackPlushouldthen alert the Operations teams wheprojects withsimilar citeria are selected for
funding.Alerts shouldporompt the project manager to consult with the appropriate Op&as
stakeholdersProjectsin the study or planning phastould be flaggetb provide Operations staff

sufficientlead timeto make effective recommendations.

The Call for Projects entfiprm could beenhanced by providing tooltips explaining each component, to
further educate DDOT employees about TSMO and other programs. FurthefPnofeackPlus Map
Viewer could flag projects requiring the masgjnificantTSMO interventionThese enhancements are
recommended to ensure Operations teagr® engaged, when they are nattively contributing or
leadingin theAgenc2 & | Q ésiskivriimighi@11.
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Figurell| TSMO Program Roles and Responsibilities at the System and Projec{2Bvels

To further integrate TSMO at the project level, DDOT shoeNeldpa strategy forimproved
construction coordination (e.g. avoid construction with similar location, duration, timefraoye),
developing a work zone monitorirapplication TOSD should work with tHeublic Information Division
to highlight Operations teams successes arghteaconcise communica@insstrategy for internal
distribution and promotionimprovedperformance managementommunications toolsandtraining
opportunitieswill help facilitatecoordination betweerOperationsteams These strategiasill be

addressedater in this plan

2.1.2. Collaboration with External Partners

TSMO strategies involveimerousstakeholdersnakingit essentiato keep everyonénformed of new
developments and can coordinate their woAdditional processes to foster collaboratiand support
TSMGshould be established.

2.1.2.1. Current Status

There are may avenues through which DDOT collaborates with external partners, but there is a need to

enhance and supplement some of these efforts.
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55h¢ Qa LINA Y-bchted withahieUniigil Ca@rnunications CenigiCC), operated by the

5A &0 NR O Qdd GommuniGaBon Fhe WOL kdhsolidates the functions and communications of
the Metropolitan Police Department (MPD), the Fire and Emergency Medical Services Department
(FEM®), the Homeland Security and Emergency Management Agency (HSEMA), and othearshfe
security serviceddSEMAeads the planning and coordination of homeland security and emergency
management efforts to ensurihe Districtis prepared to prevent, protect against, respond to, mitigate
and recover from all threats and hazard®B and HSEMouldreview post incident reports and

provide regional coordination regarding major incidents.

Aspartofthea | @ 2 NR& { LIXGloupf(MSETBHOT cobrblidatamnonthly with other District

Agencie2 y (G KS OAlGeé&Qa Lizt AO &l Friddiirteragéindy gogrdinatibn. SHe ¥ 2 NI &
Task Group, which is composedm$trictgovernment agencies, Federal government agencies, and

private sector emergency service organizations, is responsible for providing interagency @wiews
assessments of the operational, public safety and logistical components of proposals for special events.
MSETG also reviews post incident reports and providesastrict Agencygoordinationregarding

incidents

DDOT is a member di¢ National Capal Region Transportation Planning Board (TRB)chis the

federally designated metropolitan planning organization (MPO) for metropolitan WashingRihis

housed at and staffed by the Metropolitan Washington Council of Governments(CAGK S 5 A & i NA O ¢
regional councilTPB hosts severdSMOSubcommittees whickhare best practiceand provide an

avenue for coordination and collaboratidar the region.These subcommittees include:

Systems Pesfmance, Operations and Technology Subcommittee (SROIS)s the TPB on
matters of performance outcomes of the transportation system; transportation operations and
management, includingonsidemg howlntelligent Transportation Systesr(ITS) technologies
canimprove those operations; and emerging transportation technologies. The Subcomnmsttee
currently chaired by a DDOT representatarel provides a regional forum for coordination
among Transportation Plannirgpard member agencies and other stakeholde8®OT&dvises
the development of the Region&l SArchitecture in accordance with the National ITS

Architecture.

TheTraffic Signals Subcommittpeovides advice and assistance to the SPOTS Subcommittee.
The group facilitates technology transfer and information shaasg relates to state and local

programs, and cooperation across jurisdictional boundaries in the operation of traffic signals.
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TheTransportation Safety Subcommitteeordinates with the three State Strategic Highway
Safety Plans, advises the maintenance of the Safety Element of the ConstraineRanmysy
Plan, and serves as a forum to exchange information on best practices indraigm safety

planning.

TheCommuter Connections Subcommitieeomprised of state and local governments in the
Greater Washington metropolitan area, several large employers, and a number of
Transportation Management Associations and organizations.Stisommittee provides

overall technical review of the regional TDM Program elements. The Subcommittee reviews,
provides commentary, and endorses reports and other products for release eneral

public and regional stakeholders.

DDOT is a membeif the Metropolitan Area Transportation Operations CoordinaieiATOC)whichis

a joint operations programwith the Maryland Department of Transportation (MDOT), the Virginia
Department of Transportation (VDOT), and the Washington Metropolitan Area Transit Authority

62al ¢! 0 G2 AYLNRBOS AYyF2NXYIGA2Yy aKFENAYy3a 6SGoSSy
isto provide situational awareness of transportation operations in and around the National Capital
Region (NCR) througlbmmunicathg consistent and reliable information that enables operating

agencies and the traveling public to makéeetive and timely decision®DOT submits travel data to
regional agencies using the Regional Integrated Transportation Information System (RITIS) Network and
disseminates noticethroughMATOCIn addition, through MATOODOT coordinates withDOT,

HSEMA and Marylar@doordinated Highways Action Response TearR)lon major construction

activities and weatheevents.HSEMA and MATOC release a special events calendar for the region to

improve coordination.

DDOT has partnered wifbC Sustainabl€ransportation (DCST3 nonprofit primarily steered by

Business Improvement District leadeos, several initiativesTheir am isto promotetravel by transit,
walking, and biking; to mitigate congestion and better manage curb space; and to prepare for mobility
changes in the future with advancing technology

In addition,DDOT is a member of th&®5 CorridoiCoalition whichis a partnership of transportation
agencies, toll authorities, public safety, and related organizatimm the State of Maine télorida. The
Coalition provides a forum for key decision makers to address transportationgearent and

operations issues of common interest. This volunteer, consedsusn organization enables its myriad
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state, local and regional member agencies to work together to improve transportation system

performance.

DDOTalso collaborates with the prita sector. DDOT is providing Signal Phase and Timing (SPaT) data
to external vendors andubmitsevent and incident data to Waze. In addition, the agesayonducting
aone-yearpilot pick up and drop off zone for TNCs south of Dupont Cir¢leeievenings, an area of

the city with a large nightlife scenBarking was temporarily eliminatéd accommodate the zone. The

evaluation of this project will inform potential future partnerships with new transportation entities.

2.1.2.2. Limitations
As recent incidents hawemonstrated from WMATA Metrorail shutdownt® fatal truck collisios,
individualagenciesn the WashingtorDCregion are able tanternally coordinatewell but have
difficultiesresponding tanajorevents especially oneacrosamultiple jurisdictions.Technological
difficultiesand security concerngith sharinginter-Agencydata hashindered this collaboration. For
example DDOT ignable to provideallincident data and CCTV feeds to RITIS because of network
communications issue®DOTisworkingon expandng its fiber communications network but héaced
issues advocating for an etreet fiber network dedicated solely to transportation purposes, rather
GKFIYy AYyiSaNIaGAy3dI sA0K (GKS NBad 2F (KS 5AaGNROGQa

Many FEMSD and MPD personnel are umaveiROP®xistenceand the roleother Operations teams
playregarding incident managemeristrictwide Traffic Incident Management (TINtpiningshad
beena good avenue for buildingter-agency connectionsiowever, these trainings have not occurred
for several yeardn addition, theDepartment of Public Works (DPW) is the only District Agency with
towing authority, bua A @Sy 5t 2, hé agéhtykdtotCiways able to respond to traffic incidents
or assist in enforcing other DDOT priority projects.

Historically, Transportation Demand Management (TDM) programs and Operations staff have worked
completelyindependentlyof each other The Washington, D€&gionis noexception Operations staff

and Commuter Connectiorsse generdy unaware o y' S | y 2 (i KTBidExsalts ia Brdd
collaboration to accomplish their joint goal§increasing theise of multimodal transportation options

and theefficiency of the transportation network.

DDOT does not have a clear strategy for working with the private sagtbmtegrating new technology

to sustainablymanage operations
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2.1.2.3. Recommendations
Improved collabordon will increase safety and efficiency for bdflperations teamand the traveling
public.Multidisciplinary training can improve collaboration with external partnsrech as emergency
respondersand towing personnellheNational Incident Management SysteidIMS training programs,
which includsthe Strategic Highway Research Program (SHRP2) Traffic Incident Management (TIM)
training programcan provide joint training opportunitie§ hesetrainings enable personnel fronteoss
regional agencies ttamiliarizethemselveswith eachii S I Y Qia evéhi forge interagency personal
connectionsand provide learning and mentorship opportuniti@OTOperations teamsvill need to
work with FEMStaff to designate a new team to take over the organization of sssmual TIM
trainings.In addition, DDOT Operatisrstaff should provide training sessions for MPBdrvice and
cadets about ROP, and otheDOT Transportation Operations stafifictions.These trainings will also
provide opportunities to share updates and gather feedback about the TSMO Program imtagaoren
as it gets underwayAdditional raining opportunities should be identified and recommended for each
2F GKS aSNBAOS | NBtb-gay TBRIOGodzl JLJ2 NIi 55h ¢ Qa RI @

Besides trainings, there are other opportunities to foster irdgency coordinationrad communication.

For instancean MPDpolice officercould be stationean-site in the main TMC to facéite interagency
communications5 5 h ¢ Q& { I ¥ S { &isioh i WorkindSt®updde thénS5/ 0@ Qa S I Odzl (A 2
plan. TOSD staff should reach out to this team to ensure TSMO elements are included in the plan and

identify opportunities to improveoordination amongsagencies in the regio. 2 A YLINRE @S 55h ¢ Qa
ability to share its data and monitor Operations assBiSOT Isould engage with OCTO on

2L NI dzy AGASE F2N) f SOSNIF IAYy3I FAOSNI O2yySOlAz2zya |y

communications network.

55h¢Qa hLISNI GA2Yya Pudidinfadimatoi RivigiorRo aseatdld congise S
communications strategy and materials to inform regional agencies and stakeholders of the TSMO
program.DDOT will leverage thexistingSPOT8ommittee meetings and other regional collaboration
platformsto sharethe TSMO plan, communicapgogress and solicit feedback fromegional agencies
andstakeholdersin addition,DDOT will focus osharing the most usefihformation with these

entities, especiallyegardingall CCTV feedmd incident datdo MATOC an®RITIS.

As an initial step to integrate TDM and TSMO, DDOT should organize meetings between Commuter
I 2yySOGA2ya [ 2YYAUGGSSOperatsrs Sialthio shage Bhe wiokk 8f eatlbt8an2 y Q &
Next, TPB should create a nédWDMsubcommitteecomprised offDM and TSMO professionals, to
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explore and implement more redgime demand management strategidsor exampleQperations stéf
shouldinform Commuter Connections members of corridors where recurring congestion occurs, to help

target TDMoutreachefforts.

DDOT should investigate new ways to partner with private transportatitated companies such as
TNCs, ndgation applications, and freight companiesmanage traffic more efficiently and safelytire
District TheDupont Circle TNC pick up/drop off pilot could serve as a model for future collabordtions
addition, to assist in improving TIMtine Districtand the enforcement of other DDOT projects, DDOT
should investigate creating a standing contract with private towing companies.

2.1.3. Communications, Marketing, and Outreach with Users

2.1.3.1. Status

55 h ¢ Q atiohsltddntiaveseveral channels for communicating with the public. TOSDixedand
portable Dynamic Message Sigrsltemporarysignageln addition, DDOT has a large social media
presence, with Facebook, Twitter, You Tube, Flickr, ScuilabIF, Pinterest Instagram, and a blog. On

its website, DDOT publishasvariety of news itemsvhich can inform the public of major road closures
and transportationrelated topicghrough press releases, newsletter@dadvisories The District
governmenthasa 31kservice request website, maobile application and call center. Also, DC government

providesthe option to subscribe to alerts vtaxt or emai) RSS feeds, anwslettersby topic

DDOT has created a pilot Signal Phase and Timing Portal (@&#Inm to sharesignaltiming with
privatevehicles5 5 h q&kiDC app provides reime parking availability and rate informationrfthe

Penn Quarter and Chinatown neighborhoods in Washington, DC, in the area bounded by H Street, 3rd
Street, E Street and 11th Street N\gj¢DCga 55h ¢ Qa ¢5a (SIFY>X O22NRAYIlF (Sa
arranges onen-one meetings with property manageiSonmmuter Connectionsoordinated by COG, is

the regional network of TDM organizations in tketropolitan WashingtorDCarea Commuter

Connections coordinates regional events and initiatives such as Bike to Work Day and has a robust

communications andharketing presence in the region, including print ads and radio spots.

Ly GSN¥a 2F O2yGSydz 55h¢Qa hLISNIGA2yA GSIFYA LINRO
closures and major eventgoDCg@rovidestransportation informationto the publicand asistance in
establishing commute benefits programs to employers, residential facilities, and hospitality and tourism

companiesCommuter Connections provides trip planning assistance and ride matching services.
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The majority of DDO®a h LISN) GA2ya GSFYa O2YYdzyAOF GA2ya gAGK |
of fixed and portable DMS signs, and providing special event information to Waze and Google maps.

2.1.3.2. Limitations
The public is unaware of TSMO, and not informed about the Bpeaiuses of traffic congestion, nor
effective means of increasing mobility and reliability in a multimodal con@geérations teams have
limited staff capacity to share information about their work and successes witRulic Information
DivisionwhiOK Y I yI 3Sa GKS ! 3SyO0eQa Lzt A0 O02YYdzyAOlI GA2Y
LJdzo £ A O0Qa f I Othe exiftende yTROR, &weidobcladtyfregardinthe specificauthority
TCOs an&afety Techicianspossesso enforce traffic lawsThis lack of awarene$ss led to confusion,
requiringOperations staff taleescalatesituations with disgruntled members of the pubhehich

negatively affects staff morale

goDCgand Commuter Connections are reliant@employers, residential property managers, and hotel
managers/oluntary participatiorin their programswhich limistheir potentialimpact on entities with
high SOV usédn addition, thes@rganizationsare unable to influence travel behavior in raahe, which

is a goabf ATDMOperations teams, who have the tools to monitor amgpacttraffic patternsin reat

time.

Both Maryland and Virginjarovide 511 servicesyhereasthe Dstrict does not511 services allow the
public to dialin and receive redaime transit information. As more and more Americansly onsmart
phones(currently at 77%415]) andmobile navigation apps such as Google Maps or Wheeajsefulness
of launching 511 services the Districtmay be limited Currently, DDO canshare information with
Waze but is in need @ better methodology for formatting special event and work zone data before

making thisnformation useful to the traveling public.

2.1.3.3. Recommendations
Operations tearashould work with thePublic Information Divisiaio create an overarching plan to
communicatenformation about the TSMO Program to the publidis plan should include provisions
for communicating the roles of various Operations teialudingROP, TCOs, and Safety Teclarsto
the public In addition, a section of this plan should contain strategies for informing ANC commissioners,
DC City Council members, and other political representatives in the Disgantding the importance of

TSMQo assist with advocating for increasing funding for TSMO.
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Commuter Connections argbDCgacan support the TSMO prograoy educaing stakeholders and
promoting reaidtime travel demand managemeactivities to internal ane@xternal customersThe

TSMO Program can help thgeDCgdeam better target their outreaclvy identifying particularly
congested corridors where TDM interventions are needad by promoting TDM initiatives through
their communicatns tools These coordination and collaboration activities will develop support from

the public, partners and decision makers for the TSMO Program.

2.1.4. Objectives and Strategies

Table6| Program StructureCollaboration & ommunications Objectives and Strategies

Objectives Strategies

Enhance coordination with externg Facilitate recurring opportunities for interagency

stakeholders communications

Create implement needed interagency agreements

Explore opportunities foenhanced resource sharing

Explore new partnerships with the private sector

Enhance intreagency awareness | Facilitate recurring interactions across agency divisions

and cooperation Integrate TSMO into planning documents

Expand capabilities and methodt | Investigate opportunities to collaborate on TDM outreach

disseminating information to Install needed signage

travelers Explore new means of communicating with the public

2.2. Business Processes
Many tasks performed by DDOT can be classified as TS®O. dzLJRF G Ay 3 YR NBSGI f dzl

business processes, we can ensti8MO activities are carried out in a more coordinated, efficient and
effective mannerThis includes systems raglingBudgeting and écounting(Sectior2.2.1),

Procurement and @htract ManagemeniSectiorn2.2.2, Research and Developmef8ection2.2.3, and
Policies and GuidelinddanagemeniSection2.2.4).

2.2.1. Budgeting and Accounting
55h ¢ Qa TOM@sfEsyely onfederal allocations from thelighway Trust Fundtaff capacity and
f20f YIFIGOK R2ffFNAR IINB fAYAGSRZI 6KAOK AYLI OGa GK
projects.Both the city and the Agency should prioritiE8BMCfundingto improve reliability safetyand
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efficiencyfor the 5 A & (i tNaispbittafién network DDOT should investigate new revenue sources and
contracting methods to expand funding for new TSMO initiatives.

2.2.1.1. Status

The majority ob 5 h TSMOprojects are federalljunded Snce these funds require a local match, it is
important to evaluateboth the federal allocation and local budget procesges locakapital and
operating fundsthe budget pocessbheginsin September/Octobenvhen all District encies receive
instructionsto developa budget requesand target budget amourfor the following fiscal yeain
Novemler/December, the Mayor and the Chief Financiéld@r reviews all Agencyrequests. In
January/February, the current services baseline budgets are foratylathich outlines the amount
eachAgencyneeds to maintain its existing services and legdigations. In March/April, the M & 2 N a
budget is released and reviewed. In May/June, thed¢Council votes on the budgdt/poncouncil
approval, tke final budget is submitted to the.H Congress for approval. The fiscal year begins on

October #', and any local funding must be spent within that year.

For federal fundsDDOT begins the final project selection procéss,Call for Projects, as theaylor
andCity @uncil finalize th@A 1 @ Qa 06dzZRISG® ¢KS /It T2 NApriNR 2S00Ga f
May). This is followed by an inteal quality control proces® ensure all project submittals are

complete. Then, the Chief Officand Senior level team prioritize projects according to the state of good

repair, ongoing operational projects, larger required projesteyeD@omplianceand additional

consideraions. Towards the end of the summdimal projects are selecte@dnd the yearly obligation

plan is developedepending on the amount of federal funding availabléhe District. The final project

listincludes anyadditions fromthe Mayor and City @uincil.

w»
pufi
(V)

I AaA3IYAFAOI Yy L2 NIA2y -fandedtBréughtte &ighhiNH@sEribgda | NS F
Generallyfederal fundscontribute towards83%of projects with a 17% local match requirement. The
majority ofil K S 5 Ao&ail mMikciOis fodided from motor fuel tax revenues, which can be
supplemented by public rightsf-way permit revenues if necessafigurel2showsthes A & G N&A OG Q& C
2019proposed master project® which the $207,104,077 of the Highway Trust Fund Budget will be
distributed According to the FY19 Budgetdocumeiitd, & A a Yy dAOALI G6SR GKI G CI 2
$173,072,257 ofederal aid available for HTF projects. The proposed local match HTF budget of

$34,031,820 is based on estimates of local HTF revenues and anticipated local match requirements.

Each year DDOT produces a my#ar HTF financial report as requiredgCale § 9109.02(e) to
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ensure that there are sufficient financial resources to match FHWiitgyfar transportationprojects
[14].

FY 2019 HTF Uses: $207,104
(Dollars in thousands)

Maintenance
$49.297 Planning, Management

23.8% and Compliance
\ / $13,570
6.6%

GARVEE Payment
$11,772

5.7%

Travel Demand
Management
T $28.240
13.6%

/

Operations, Safety
and System
Efficiency
$36,746

17.7% South Capitol Street

Corridor
$5,345
2.6%

Major Rehabilitation Economic Development
Reconstruction $38.133

$24.001 18.4%

11.6%

Figurel2| FY2019 HTF Usgsf]
Inthe5 A & (i Mg@tﬂmsﬁ SMO activitiegall underthe Operations, Safety, and System Efficiency

(OSSH)ategory, although some can also be found/imintenance andTravel Demand Management

The main OSSE hyet project categories are as follows:

Traffic operations andriprovements including ITS
Signal and streetlight system operations and upgrades
Safety program

Safe Routes to School

Livable Streets

Freight and motor coach program

Parking progranil4].

Table7 shows the fiding phases and sources for OS&hepts for FY 124.

@ poooTp

Table7 | Operations, Safety, and System Efficiency POT9[14].
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(Dollars in Thousands)

Funding By Phase - Prior Funding Proposed Funding
Phase Allotments Spent Enc:;)‘; Pre-Enc Balance FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 6 Yr Total
{03) Project Management 12,878 [i] li] i 12,4978 0 i [i] (1] i i [i]
{04) Construction 45 532 1] [i] 0 45532 36,746 46874 42576 400911 40640 64606 281,443
TOTALS 58,511 a [1] 0 58511 36,746 46874 42576 40,511 45,640 64656 281,443
g ing Proposed Funding
Source Allotments Spent E"‘;ﬁ": Pre-Enc Balance FY 20189 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 6 Yr Total
Highway Trust Fund (0320) 10,306 a0 [1] 0 10,306 6,182 7808 T.174 6,893 8.364 10,901 4T 423
Federal (D350) 48,205 0 0 0 48205 30,554 8076 35402 34017 41275 53,795 234,020
TOTALS 58,511 a [] 0 58511 36,746 46874 42576 40,911 45,640 64,696 281,443

Full Time Equivalent Data

Objoct FTEFY 2019 Budget % of Project
Personal Services E5.5 8,347 2T
Nan Personal Services 0.0 28,309 ma

Every two yearshe Washington DGtatewide Transportation Improvement Progra8i (P, provides an

updatedlist of all upcoming projectseceiving federalunding. Regionally significanprojectsare also

includedini KS aSGNRLRtAGIY 3darTraisporaiich yinpieReht\PPoyrari(TIR).A E

Minor changes to the STIP and TIP may be maalgthly. TSMGrelated projects in the FY 202922
TIPProject List are shown ifiable8.

Table8| District of Columbid IPTSMQCrelated Capital Cos{$)]

ProjectTitle Total Fund$-Y1822
(in $1,000)
Weigh in Motion Maintenanceand Truck Size and Weight Program $ 8,101
District TDM (goDCgo) $ 18,480
Citywide Traffic Safety Improvements: data collection, design, engineering, CCTVSs, $ 63,019
work zone ManagementTransportation Asset Management Plan,
Traffic Operations Improvements CitywiddéTS, MATOC, ATMS, TMCs, Moveable $ 67,522
barrier system
Commuter Connections PrograffiRegional TDNProgran) $ 5,030
Professional Capacituilding Strategy $6,497
Traffic Signal Maintenancand OptimizationNHPRSTP $ 78,762
Highlevel review of manageddnes P3 orRochambeau BridgeSE/SW Freeway;295 $21,309
Off-Hours Freight Delivery Pilot Project $ 140

DDOT TSMO Plan
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Fiber communication networlkupgradefor DDOT taffic signal system $ 960

Interstate Mile Marker Installation Project $ 1,000

55h¢Qa ¢ { alargefyfddRrall® fiindeéddor both projects and salarigih local District funding

covering the remaining portioTable9 8 K2 g4 ( KS 0 dzR 3 Sielatdd 2liNsiobs5Snithe Qa ¢ { a h
al @2NR& t NRPLRASR C, . mMdp hLISNIdGAy3 . dzRISGHG R2O0dzySyid o
funding spent in these divisions, inding fulltime equivalents (fultime staff positions). Since the

Agencywas restructured after FY 201rograms are tracked differently, accounting for the zeros listed

in Table 9.

Table9| FY19 Proposed Operating Budget and FTEs by Division/Program and At8pity

Dollars in Thousands FulkTime Equivalents

Actual FY Actual FY Approve Proposed Actual FY Actual FY Approve Proposed

2016 2017 d FY 2018 FY 2019 2016 2017 d FY 2018 FY 2019
Maintenance 0 0 11,662 12,062 0 0 72 70.4
Division
Traffic 0 0 26,338 21,884 0 0 276.4 283

Operations and
Safety Division

Transportation 0 0 119 205 0 0 1 1
Engineering and
Safety Division

Intelligent 118 67 0 0 2.5 2.8 0 0
Transportation

Systems

Special Events 625 1,246 0 0 0 0 0 0
Transportation 10,742 14,192 0 0 7.7 8.6 0 0
Ops and Traffic

Mgmt

Traffic Services 699 560 0 0 0 0 0 0
Field Operations

Snow 0 8 0 0 0 0 0 0

DDOT TSMO Plan
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2.2.1.2. Limitations

DDOT has applied for sevefatleralgrants to enhance TSMO in the District, includhmgAdvanced
Transportation and Congestion Management Technologies DeployfA&@MT Pinitiative and the
Smart Cities Challenge, but was unsuccessful in these atteBDIPT is unable to implement many of
the traditional TSMO strategiegher agencies emplolgecausehe Districtonly has 15 miles of
freeways potentially resulting in a less competitiveglication In addition funding is not guaranteed
and many federal grantsequire 50% cost sharing whiohake them less accessible for a citshich
would have to plan out funding several years in advance andna&y competing responsibilities and

needsFurthermore there is little staff availability to apply for grasnt

In the past, DDOT has relied on infrastructhemavy Operations investmentgth costly ongoing
maintenance. The excitement arouilS investments has often resulted in thelooning of interested
partiesand the approval of pet projects, which do not always meet overall aggoelg. In addition,
vendors tend to shop around for an agency to serve as a project sponsor, and DDOT does not have a
unified approach to vet and resnd to pitches.

2.2.1.3. Recommendations

This plan will help DDOT identify priority projects and enfuitgre investmentgositively impact
residentsandvisitors,advance thanissionandvision of the agencyandgive staff critical handen
experience This framework should assist Operations staff in advoc&ingnd prioritizing TSM@ithin
DDOTr YR (KS 2@06udgef £ 5Aa0NAROGQa

In budgeting for projects, DDOT needs to improve its stakeholder coordination to géhsusgency
meets requirements around public space, atatuments are well written. In addition, DDOT needs to

develop a unified approach to vet and resybto vendor pitches for new technology.

DDOT should alssxplore additional opportunities to finance new initiatives. For instance, DDOT
currently providesSignal Phase and Timir§?&) data toexternal vendordree of chargeHowever, this
data can be monetizedlso, DDO$hould investigate utilizindesign build, operate contracts and
publicprivate partnershipsa popuar method of financing transportation projecespeciallysince 2014
whenDCpassedegislationfor such agreementd-urthermore, DDOT may wish to evaluate whether
staff resources should be dedicated to apfady TSMO grants, or whether they should focus on

implementing projects within the existing budget.

DDOT TSMO Plan
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2.2.2. Procurement and Contract Management

2.2.2.1. Status

Solicitation

Project ManagergPM)request contract slicitation through the ProTrackPlygatform. Project

Managers must submit the following documents to request a solicitatimgineer's Estimate Amount

and Statement of WorkSOW)Project Phase; andthe2 Yy i NI OGAy3 hFFAOSNNE ¢ SOKY
(COTR if known

Task Order

I tadk ader", meansa task, delivery, or call order for supplies and/or services placed against an
established contractTo submit task ader request, a Project Manager must provide the following
information: Project NameBudget,Funding TypeSOW Title, Project Phagsstimated Amountand
Contract TypeArchitecture & Engineerindh&E or Indefinite-Deliveryindefinite-Quantity (IDI1Q. For
each A&E Task Order, Project Manageesequired to select a minimum of thremntractors.For each

IDIQ Task Order, a Project Mager must select one contractor.
Office of the Chief Financial Officer

TheOffice of the Chief Financial Offid®©CFQBudget Officer review approves, and assigaa Budget
Analyst to a solicitation or task order request behalf of theOCFOThe Budgt Analystreviews and

provides budget attributes to solicitatiosor task order requestd-or projects with Capital Funding and
Federal BudgeBudget Analysts anequired toprovide aFunding Verification documenn addition,

the OCF@s tasked withassessing FHWA approvalf a projectis necessaryOnce approved by the
OCFOSolcitation and Task Order Requests are then sent to the Office of Contracting and Procurement
(OCP)

Office of Contracting and Procurement

TheContract Officer revieg/ approves and assigea solicitation or task order requegt a Contract

Specialisbn behalf ofOCP After a solicitation or task order is assigned ©@antract Specialisthey will

review and generata solicitation numberOnce the solicitatio number is created he Project Manager

SRAGA GKS LINRB2SO0GQa (i Estiniafedprpjechstarf ehdNdrictlalies QGREII | &4 ¢ St €
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thenpublishthe LINE 2S00 Qa 3ISYSNIf AYyF2NNIGA2Y | yR a2t A0Adl
contractors hroughDistrict Transportation Access PortBITAR.

District Transportation Access Portal

5¢!tQa {2t AO0AGFGAZ2Y &A20LSS yLINER2ANY RASS3y R-2 NEBA ali?2 20TA R KRS/ L]
Engineering (AR) site provides a list of projed#eadytasked to vendorgovered under existing

projects.

2.2.2.2. Limitations
ITS and traffic managementrapidly changingand thecurrentlength of time required to undergo
contracting and procurement limi®DON & | td quitkly Addpand incorporate new systemBDOT
has begunésting2 i K SNJ | LILINR | OKS &z & dzO khe dcalabilityofthese Y R a al Y RO 2 E
approaches isinclear esp A I £ f & | iling@Sty detdnditr&eorpilot for reducedcost fades
quickly aghe technology maturesDDOT does have several performafieesed contractdhowever the
agency has natonsistenly enforcedi KSY X KA OK NBY2@Sa GKS O2y iN) OG2N
delivery.

2.2.2.3. Recommendations
Given the rapid changes in technolog@ymay be necessary for operations teams to work vit@Ro
develop nethods to expedite bid, proposal and contracting procesB&EOT should enhance
performancebased contractby expanding andtrengtheningO 2 Yy (i NJre@oiitiggNdduéirementsor
by increasingnternal enforcement capacityin addition,contracts should incorporate updated data
sharing and collection requirements to inform performance management and decision makKi@jl
canquickly adapt to changing technolofy exploringsimpleprocureanent methodsfor emerging

technologypilots.

2.2.3. Research and Development

2.2.3.1. Status
Within the Planning and Sustainability Divisiort { 5 0 ~ -Bobise ReQearch Hevelopment, and
Technology Transfer Prograthe Researchteamy | y I 3S& (GKS ! 3Sy0eQa NBaSI NDF
coordinates with various internal Agency stakeholders performing research projésgpromote
innovative solutions to transportation problems anark with other departmensto integrate new
tecy 2f 238 AydG2 55h¢Qa LINB2SOiad LY FRRAGAZ2YS 55h¢ |
DDOT TSMO Plan O
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and university consortium led by Howard University. This consortium conducts research projects for

DDOT and connects students to career opportunities in partation. DDOT Operations teams have

partnered with the Research team on several projects tedshown inTablel0.5 5h ¢ Q&4 NB &SI NOK
program will play a keyole in facilitating future studies.

Tablel0| Operations Research Projects

Name/Description Year
District Mobility Project 84 Saad GKS LISNF2NXIFyOS 2F GKS 2016-
systemwide andmultimodal perspective ongoing
parkDCMultimodal Value Pricing Piléor Metered Curbside Parking Renn 2016-
Quarter/Chinatown ongoing

Smart DC: Smart City Challenge application, a nationwide competition sponsored by the U 2016
Department ofTransportation encouraging cities to envision how smart technology can hel
them meet future transportation challenges

Speed Data Study: Evaluation and comparison of speeds on roadways that had received 2010
and traffic improvements, before andtaf the projects were implemented

Traffic Operations and Parking Plan for the Baseball Park: Provides guidance on how tran
riders, drivers, pedestrians and bicycle riders will safely and efficiently travel to and from ti
new Baseball Park ddouth Capitol Street

Petworth Parking Management Plan: Analysis of parking regulations and supply around tr 2010
Georgia Avenue/Petworth metro rail station, in preparation for new development in the are

OnSite Berths and the Curbside ImplicatioReeight trip generation research project Current
Analysis of PeRide Fare Data for Capital Bikeshare Current
Automated Enforcement of Bus Lanes and Bus Zones Current
Experimental Study for Nestandard Pedestrian Crossing Signs in DC Current

DDOT has implemented several pilot projects to reduce congestion. The ParkD@Gpgdatemand to
set prices in a downtown neighborhoam, reducecongestiorby reducing the time to find parking.
Researchers have fourmthywherefrom 8-30% of congestion in central cities is caused by motorists
circling for parking16]. In addition, DDOT is conducting a erearpick upand drop off zonevening
pilot for TNCs south of Dupont Cir¢tereduce congestion caused by dowplarking and blocking bus

loading zone# an area with a large nightlife scene

DDOT d in the initial stages of explorifi@onnected and Autonomous Vehic(€AV}echnology.
Presently, the Research team coordinategsfAvorkgroup meetingFor ROP vehicles, DDOT recently
installed onboard units (OBUSs) witiiehicleto-vehicle (V2V) and vehiete-infrastructure (V2I)
communication GPS transponderspihole detection road surface temperature detectio@andCCTV

camera feedwith PTZ TheseOBUs provide redlme situational awareness on critical arterials and

DDOT TSMO Plan
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freeways, and as the first use of outside CV technology in the Agency, are a wasntiepand build up
55h¢ Q& S E Lbislded wdhidlogyThel Agency has implemented a piltghicleto-

Infrastructure (V2I) partnership with external vendors, in which signal phase and timing (SPaT) data is
shared directly with onboard vehicle technology, allowing drivers to view when signals are going to
change on their dashboards. Over GAtersectionsin the Districthave the ability tasshare this data. In
addition, DDOT anBC Sustainable Transportation (DG8& )partnering on a studwhichwill evaluate

and make recommendations about the short and rredm impactsof autonomousvehicles (A¥%) on

the District.In addition, a locaBusiness Improvement District releasedequest for informationRF) in
March 2018 to explor¢he possibility of running an autonomous shuttle as a transit solutidre

advantage of a BHun project is an expetid procurement process. DDOT is supporting this process by
providing technical expertise amgliidanceandmanaging the permitting process.

2.2.3.2. Limitations
The primary limitation for Research and Development in TSMO is staff capacity. The DDOT Research
team has two fulitime staff, which are supplemented by its internship progrdime Research team
assiss other DDOT teamf®rmulate their research projects, but the bulk of the work is conducted by
non-Research stafhembers It is not always possible forioritize the most important investments and
dedicate resources to potentiaésearchprojects and because both Operations and Research have

limited capacity.

2.2.3.3. Recommendations
New Operations research projects should evaluate the feasibility of adopting alternative strategies to
improve relability for multimodal operations, evaluate the utility of existing pilot technologies and
strategies, research best practices, and facilitate pilot projects for emerging technologies and strategies.
This plarprioritizesseveraljoint Operationsand Research projectgemizedin the strategiessectionat
the end of this section

To guide CAV deployment in the future, DDOT shorgdtea CAV strategic plasith agencywide

input. Such a plan should include several components, including: identifying potential pilot projects and
testing locationscrafting new legislation and policy needs, developingaaluation methodology,
identifying potential funding sources, developing CAV design procedures and equipment specifications,
creating a communications strategy, and prioritizing projects for implementaew. policies or

legislation should provide incentives and disincentives to encourage the use afdjghity CAVI®

help the District to reach its 75% n@0OV mode share goal by 2032

DDOT TSMO Plan
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2.2.4. Policies and Guidelines

2.2.4.1. Status

the Districthas severahelpful policies and guidaesfor implementingTSMOThese includevto

regional Memorandum of Agreements (MOAs): MATOC and CapWIN. Capital Wireless Information Net
(CapWIN) is a coalition of regional law enforcemérg, EMS, and transportation agenciesadvance

data communications for daily operations and event coordination across all participating agencies. Also,
FEM® has tailored some TIM training materials specifiéité S 5 Aaadwbiycanhditd@and layout.

Lastly the Districtis one of a handful of jurisdictions with authorizing legislation already in place to

permit autonomous vehicles to operate on its streets.

2.2.4.2. Limitations
The District needs several new laws and agreementscilitate Traffic Incident Managemenll 50
U.S states except the DistrictK @S LJ & & S Rlawswh&i&)uire WiddoNsts to change lanes
andor slow down when approaching an authorized vehicle with flashing lights on the side of the road
Additionally, the DistricR2 S& y 204 KI @S I a5 NR JS MhjuiseSmobdist k a2 3S
involved in minor crashes to move their vehicles out of travel lalmeaddition, the Districtloes not
KFE@S I/ @8 I1dAIOY O S £ whichEcNMiBi&the Segpibnsibilities ofirst responders, emergency
personnel, DDOT, and DR@/clear vehicles and debris from the roadwiay normal traffic operations

to resume as quickly as possible

2.2.4.3. Recommendations
A Quick Clearané&aMOU had been under review by several local agerfoieseveral years. DDOT
should restart the process of negotiatinthis agreements itwill greatly facilitate traffic incident
management in th®istrict In addition, DDO%hould informDC councilmembers and tiayor alout
0KS A YL NI Wove Oveél VIRl & @ pootéctirstiesponders and reduce nen
recurring congestionThese laws are currently part of th&”proposed Vision Zero rulemaking, which
wassubmitted to the City Council over the summer of 20bh8addition, DDOT needs to create and
update several standard operating procedures (SOPs) for its Gpey@aeams, which is discussed in
greater detail irSection3.

DDOT TSMO Plan
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2.2.5. Objectives and Strategies

Tablell| Business Process@bjectives and Strategies

Objective Strategies

Develop a comprehensive staffing | Collaborate with HR to identify opportunities to improve

and workforce development plan | flexibility in hiring and staff

Enhance professional development opportunities daisting
staff

Investigate need for additional staff resources

Enhance professional development opportunities for existir
staff

Explore methods to increase fundiry Explore new funding mechanisms

and enhance the procurement Explore innovatig contracting mechanisms

process Integrate TSMO into existing budget and allocation procesg
Improve routine operations and Improve resource management process

maintenance processes Create or revise standard operating procedures

2.3. Resources

DDOT is in thprocess of shifting its philosopligom system expansion teystem managemerdue to

the availability of mitifunctional field sensors with better data storage, power management, and-built
in communications in amaller footprint the increasing availability of probe vehicle datend ketter
and more accessible data processing and analyticaddition Operations teams are shifting from a
single occupant vehicle (SOV) focus, to a more multimodal operations eraeat)approactwhich
require staffing, resources, and data management charf@s.shiftwill £ A 3y gAGK GKS | ISy
I AdeQa SY@ANRYYSyGl t |y R TdhslppyodtizéXulieTIMORelds ari2 RS & K I N.

assessment of current resources and gaps are presented below.

2.3.1. Staffing and Workforce Development
This section is concerned with staffing and workforce developrfaergpecific divisios in the
Operationsand Project Delivery Administrationiglany of the recommendations developed here are
applicable throughout the Agencymplementing an effective TSMO program requires a culamdl
businessshift as well as technological chan@ame of thd 3 S y @uist@nding needs include

integrating philosophy, technolggand soft skills into educational progranpesitioning transportation

DDOT TSMO Plan
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as a viable career direction for professionals in other fields where expé&steeded and cfining new
and updating position descriptions given continuously evolvingrimal gapsDevelopgng a
comprehensive staffing plas a critical first step in addressing these ne€lss plan should address the
need to hire multiskilled and flexible staff, address morale issues, fulfill training nesdess resource
availabilily, estimate future demand, and present strategies to meet shortfalls

2.3.1.1. Status

TOSDthe Parking Operations Branch within tkety-wide Program Support Divisipand theTraffic
Engineering and Safety Divisiaill be the primary actors in implementing many of the
recommendations in this plan, while the 1$$stemdntegration and Developmerranchteam (in
TOSDwill lead planning, deployment and integration of new systednk. O K deSdriptiénaéf duties
isprovided in Sectio2.1.1.1

Due to changes in technology and operational demam@SEmployees need to be flexibEnd havea
wide variety of knowledge and skillBOSD personnel have demanding jobs that requiiéy interaction
with the public, remairing outside in all types of weather, and wamnkon major holidaysStaff

participate in several traininggpon beinghired, including orthe-job trainings.In addition, Operations

staff participate in annual PACE conference trainings.

The Transportation Operations & Safety Division (TOSD) is one of the largest Divisions in the agency
because of the number of Traffic Control Officers and Safety TBEIST recently reached sufficient
staffing levels for its Safety Tech team. Due to claings about absences from the public, the Research
team conducted atsdy of Safety TeclabsenteeismThey foundabsence rates were no more frequent
than in any other line of work, butue toinadequate staffing levels ariteir public positionabsencs

were more noticeableTo address thiDDOT hired more staff, and the Agenoy has a reswe of

Safety Techs available to work-oall in case of any lastinute absencesensuringall children in the

District can access their schools safely.

2.3.1.2. Limitations
¢ KS 5AaidNR Ol Qa inHtEsOIAURCHERSING cutrdkEhing arécess limijeb postings
to specific traditional job categoriggstead of attracting individuals with multiple skillse¢gjuired for
the changing workin addition,the majority ofposition descriptions have outdated requirements, which

are difficult to update because of the necessity of negotiating with labor unions.

DDOT TSMO Plan
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Educational and professional development gaps st TSMO integration at DDOSoft skills, such as
interpretation, customer serviceresourcefulnessagility, interpretation, are becomingcreasingly
critical For exampldow morale on some teams has highlighted the needhianagerdo receive
supervisory training to assist in building productive relationshiipls employeesAlso, stafineed
targeted refresher courses on best Operational practices and sadetyever, pofessional and
vocational curriculare either not readily available or not comprehensive enougbr example, while
TCOs and SdfeTechs receive othe-job training, there is not an official training program for this
important work.In addition, gaff often lack willingness or ability to adajgt changing conditions
Furthermore, there are several losigrm staffmembers responsible for crucial Operations work who

have not been able to train successors or document their knowledge.

Managers ofTCOs and Safety Tedre respmsible for important @erationsfunctions while having
dozens of direct reportaVork demand$é S @S A (i G f S schefuteSforpafsorviél y I IS NE Q
management or strategic planningnd TOSD does not have any #eieel staff dedicated to operational

planning This situation has contributed to TOSD operating reactive, rather than a protive way.

DDOT needs to improveanagingstaff resources. In the past, DDOT has committed Operations teams
to new functions before evaluating staff capaasillustratedwhen DDOTassume responsibilityfrom

the police departmenbf managing special events traffigithout analyzingesources, which kto a
staffing shortageOn occasionDDOThas hirednew staff without budgetingfor their required

equipment Thishasleft TCOsvithout necessangupplies, such asith reflectivecoats in the wintertime

or limited fleet vehiclesto transportcertain shiftsto their worksites

2.3.1.3. Recommendations
To address these challenges, DDOT should develop a TSMO staffing plan. The staffing plan should
addresghree key objectives: education and professional development, reomitiew talent, and staff
motivation. In addition, this plan should categorize all TSMO positions and capabilities throughout the
Agency, assess resource availability, estimate future demand, and present strategies to meet shortfalls.
The costof staffing and equipment fospecial event managemeshould be quantified tassist the
agency in meeting commitments and advocating for sufficient funding. Increasing staffing levels for front
line workers will povide better flexibility in schedulingdiringplannersand mid-level staff to assist in

TSMCProgram implementation will alsenable Operations teams to be more strateigi¢heir work

Education and professional development is an important focus ostidéing plan. DDOT Operations
teams, in coordination witlthe Workforce and Organizational Development Branchthe
DDOT TSMO Plan
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Administrative Services Divisjoreed to organize regular, targeted training opportunities for staff at all

levels. These trainings should includmdemies for specific disciplinesth special emphasis in the

National Incident Management System (NIMBROT should encourage T&R®DRand TMC staff to

enroll in professional certification programs and create a custom training prograinfo6 5 ATE@ NRA Ol Qa
intersection operations. In addition, TOSD managers should developraductoryTSMQtraining

sessiorto take place during existing, recurring training conferences for Operations staff. Importantly,

trainings should employcaessible, useiriendly technologyto ensure information retention.

TSMO Champions will serve an important role in motivating staff atteceia trainings Safety Techs
have time for trainings during school breaks, so managers should work to schedule trainings during this
time. DDOT should provide management training to supervisors andreadd consider hiring

additional management stafb distribute direct report load.

Operations staff should create a mentorship program to foster institutional knowledge retention and
provide opportunities for advancement. As a part of this program, managers should arrange
opportunities for intefjurisdidional exchanges, including visits to other states' TN@ddeployment
centers Managers should also coordinate with other teams toyide crossovetraining opportunities
for staff to learn aboueachotherQ&ork.

These education and professional development initiatives will provide crucial ftemesperience in

preparation for realworld events.

Operationananagers will need to work with DCHRbetter navigate the currenhiring processand
highlightflexible candidates with a variety of skillsets. The staffing plan should outline means for staff
involved in the hiring procegs network outside of traditional spaces, including leveraging professional
organizations, attending local techiegly and dateoriented meetup groups, and through social media.
Existing internship and fellowship programs should be better utilized to recruit staff with needed
skillsets and experiences. Changes to the budgeting and recruitment processes should be made t
improve the recruitment process. For instance, when new staff are hired, budgets should include new

equipment to ensurao employee lacks the proper safety gear or access.

2.3.2. Resource Managemerdnd Systems Engineering

Multifunctional field sensors, gater probe data availability, and improved data analytics have shifted
55h¢Qa NB&A2dz2NOS YIyl3ISYSyid F20dza FNBY AYyTFNI &aidNHzOi
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resourceplans were created withrainfrastructurereliant focus, they will need to bepdated to
account fora TSMOResource Management Plan.

2.3.2.1. Status
Including systems engineering in planning and design is impddastistaining auicklyevolving
TSMO progranDDOTis committed to systems engineering approaches with deployments because

systems engineering reduces projectsts and duration, while increasing performance and quality.

Several plans play an important role in systems engineering for the WashingiémeB.The

Metropolitan Washington Regional Intelligent Transportation Systems Architecture (MWRITSA) was last
updated on December 13, 2007. The District of Columbia ITS Architecture was developed in 2011 [3].
The DDOT ITS Master Plan was completed inDieee2013.

55h¢Qa Odz2NNByid ¢{ah |adaSia FNBE tAa40GSR o0St200

I Field Assets
o CCTV cameras
FixedDynamic Messageighs (DMS)
Portable DMS
ReversibleODMS
Roadway sensorsg traffic volume, speed, classification
Traffic signals
ROP vehicles
o WIM stations

1 TMCFacilities
o HSEMK primary, coelocated with other agencies
0 Reeves Centarsecondary, signal control
o0 HQg¢ secondary, situational awareness for leadership

[elelielelNolNeo]

1 Communications
0 270-mile copper and fiber network o
o aflad YAfSEé @ANBEfSaa ficktodssadd cantettibndzbetwbdn |y
TMCs provided bPCb SG > (G KS (St SO02YYdzyAOlFGA2Yy & LINR
Office of the Chief Technology Officer.

1 Software and Data Resourceg¢Sectiorn2.3.3
i Standard Operating Procedures and User Guisles Section)3

C

R
GA R

55h¢Qa hLISNI GA2ya GSIFYa FINB O2yldAydztte g2NlAy3I i
assetsThe Traffic Engineering 8afety Division has a Traffic Signal Optimization Progyamprove

each traffic signal in the system evdiye years, with someegulaty targeted adjustments. The Agency

has implemented sever&lational Transportation Communications fatelligent Transportation System

Protocd (NTCIP) standards. To allow for better integration with the central ATMS, easier maintenance,

DDOT TSMO PI
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and reduced costODOT intends to implement NTCIP standardsifér S 060G &ralfi@ signals
DDOT ecently added 22 CCTV cameras along freemaays onstructionis underway orthe backbone
fiber-optic network along freeways to improve remote connection for viewing and controlling CCTV
cameras, dynamic message signs, and traffic sighlés Agencizas begun constructioto add 36 CCTV
cameras on critical arterial®DOTecently added Connected Vehicle-baard units with GP® its ROP
vehicles with the capability to detespeed, road surface temperature, and pothalén addition, ROP

vehicles a@ now equipped wittmobile CCTV cameras and dynamic message. signs

2.3.2.2. Limitations
The DDOT ITS Master Plan does not reflect current peisiind technological advances. In addition,

with frequent changes and deployments, it can be difficult to keep tracil off the assets in the field.

2.3.2.3. Recommendations
This plan largely replaces the ITS Master Faeviously, DDOT had been focused on infrastrueture
KSIF@ge Ay@SaildySyda T2 NITOSOSworkBdtyshitthedfocusttdd LINE INJ Y 0 dz
infrastructurelight TSMO. For instance, insteiadtaling roadway sensors, which require ongoing
maintenance, it may be more cost effectimadaccurateto purchase traffic volume and speed data
from INRIX or other sources. Also, for taltimodal Value Pricing Piléor Metered Curbside Parking in
the Penn Quarter/Chinatowneighborhoodjnstead of installing sensors in every parking space to
assess parking occupan®DOT supplemented a reduced number efiound sensors withistoric

usage data

DDOTshould develop a TSMO Resouktanagement PlanThis plarshouldemploya systems

engineering approachincludea complete inentory of all assetensureall assets are centralizednd

prioritize and identify funding for the maintény OS> dzLJANJI RS& Yy R NBLX | OSYSy i
TSMOQassets, including traffic control devices, communications infrastructure, data, public outreach

platforms and other ITS devicéhis plan should also outline an approach and protocols for the

adoption ofnew technology

2.3.3. Data Management
5 5 h ©pe=dations teams use datar some decision support; however, the Agerowuld expand the
use of data fodecision supporaind to enhance other business practic®perations teams have
struggled with obtaiingreliable datastandardizing anchtegrating many disparate data sour¢cesd

working with nontraditional data sources.
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2.3.3.1. Status

55h ¢ Qa OpdraldnLtezins collect a wide variety of datad have developed a data curation
program. Operationteams usdraffic and incident data to guide decisions around ROP deployment,
CCTV camera monitoring, and special event planfilggire13 showsthe existingdata souces

Operations stafuseto provide situational awareness amdaluate performance

¢ h{:
e Nerlocr 2 dzN

Road
volume &
speed
sensors

Citizen { 2 dzN

Figurel3| DDOTOperations Dat&ources

1 CapTOP/ATMS and associated databgsesent management, DMS control, CCTV control
QuicNetc traffic signal control

RITI; regional event and travel time fiormation

CADL information on MPD events

TOPS information on active occupancy permits

= =4 =4 =
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TIMMS( traffic signalstatus andepairtracking, maintained by contractor
CityWorks reporting other infrastructure repair needs

VDG Sensevideowall system for 55 M St and Reeves Center

Activu¢ videowall system for HSEMA/JAHOC

TARAS software that manages crash datdPD reports

INRIX dat& vehicle speed and travel time data

WMATA( vehicle occupancy and reane location data

=A =4 =4 =4 4 4 4 4

dtizen reports via call centerand 311 website/applicatiogincident detection and service
requests

=

Social media, pactularly Twitterg incident detection and service requests
1 CCTV cameras and real time loop detectorzident detection and special event information
1 Roadway volume and speed sensdvideo, acoustic, microwaveyehicle speed and volume

data

1 Roadway valime, speed, and classificatidensors (loops and infrareqyehicle speed and
volume data

1 ROP On Board Unitg\utomatic Vehicle Location (AVL) for ROP vehicteaktime ROP vehicle
locations

Operations teams have expanded data archiving and curation, by processing raw data, performing
guality assurance procedures, and inputting missing data based on historical trends. Also, TOSD
repackages the data in a standardized format, particularly thinahg creation of dashboards in

Tableau, to assist in performanbased decision making. In addition, Operations teaneggeocoding

their data to identify spatial trends and improve performance. Thajority of data generated byMC

and ROP is already geocoded; DDOT has GPS devices on most of its ROP vehicles and plans to install
additional devices on the remaining vehiclesaddition,the Office of Information Technology and
Innovation is working to create a Collector applicatkonprovide reaitime information with the

locations of TCO deploymentsiso, DDOT developedsignal Phase and Timing (SPaT) partdlis

sharing realtime signal timing data with outside vendsito providedrivers withd G AM&-EBNE B i€

vehicle displagat over 600intersections

2.3.3.2. Limitations

A major issud®DOT is facing ike lack of reliable dataollected particulatly regarding incident

responsdimes. When an incident is cleared, MPD aREMS do not reposthen they leave the scene to

DDOT TSMO Plan
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TMCwhich results inncident records remaingopen in CapTOP long after normal traffic operations
have resumedThis situatiormakes it difficult to accuratelyevaluate incident response performance.

Another issue for TMC operators is the sheer number of data sotweasnitor. For instancea t 5 Q a
CAD (ComputeAided Dispatch) includes ndransportation related calls, which require active
screening by an operator. Waze generates a large amount of data on incidents, but thetenigal for
duplicativeand iraccurate reporting. In addition, TMC opé&ors must enter some events into multiple

systemswhich is inefficient.

DDOT contracts with several entities to manage operations worldaptbyingnew technology
Howeversomenew systy 8 Q R (| | NB , ddyEFcand@ditbetause 2ontra@sihviha a
outsidevendorslackspecific instructions.

The DDOT Performané€rvision,in the Performance Administratiors the ideal candidate to assist the

TSMO team in rearranging their data structunewever, thigheir capacity is limited. The Performance

Divisionis responsible for developing, tracking, and reporiing S 5 SLJ NI YSy & Qa LISNF 2 NY
a timely manner to ensurstrategic goalare met It also works to improve business processes and

analysis of the work order management system, permitting system, and other work processing

databases.

2.3.3.3. Recommendations
TheOperations Administratioplans to strengthen it¥ SMCGdatamanagemenprocesses in the

following ways:

9 Database Consolidation/Integratioq filter and integrateall data sources into one single
system for reporting, monitring, and addressingvents Thiswill eliminate the need for
duplicate data entryreduce the burden on operators to monitor several systeans, more
accurately represent TSMi@nctions

f . A3 51 {IcDevelgplcdpabifitiesQuseemerging and nottraditional data sources,
such as Waze and other locatibased services, to identifyehavior trends and support existing
TSMO service areddarnessing large datasets like thesdl paint a clearer and morkolistic
view of the how(i K S 5 AranspNdatidd psiem is used.

DDOT Operations teams should consult with the Performance Division and OITI to identify the most
efficient ways to integrate its data sources and incorporate-traditional data sourcesEDDOT should
evaluate currenDperationsstaff capacity to undertake these responsibilities and hire additional staff if

necessary.
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2.3.4. Objectives and Strategies

Table12| Resources Objectives and Strategies

Objective Strategies

Analyze data to improve Establish and track performance metrics to evaluate effectiveness

performance and inform existing programs

decision makers Use data to optimize operations

Use datao support investment decisions

Centralize and modernize | Acquire, replace, and repair supportive hardware

traffic management Carry out upgrades to enable advanced signal system operations

technology Improve fieldto-center communications reliabilignd bandwidth

Improve CCTV system quality and accessibility

Conduct research and pilot| Investigate and conduct pilot projects for emerging technologies af

projects strategies

Evaluate feasibility of adopting alternative strategies to improve

reliabiity for multimodal operations

Evaluate utility of existing pilot technologies and strategies

Improve data collection and Establish new sources of data to improve situational awareness

management for traffic Integrate and consolidatmformation systems

management systems Improve accessibility and awareness of existing data across ageng

3. Implementation and Deployment

CKAad aSO0GA2y O2yilAya 55h¢Qa ¢{ afforskommgoY Sy il dArzy

infrastructure, communici#ons, or workflow procedures that support major service areas for TSMO.

3.1. TSMO Priorities for Services, Projects, and Activities

Before advancing to the next level in the TSMO Capability Maturity Model (CMM) greater coordination
and systems management is necesséamaddition to the programmatic objectives and d&gies

identified inSection2, DDOT identified several tactical objectieesl strategieso guide the immediate
implementation of TSMO by Operations tearfike tactical recommendations were develogedealiz

the TSMO goals and objectives. They were informed by a series of interviews with Operaticasdstaff

DDOT TSMO Plan
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best practices research. Individual strategies are characterized by the primary service area in the tables

below. These tables show the primary senacea for each strategy; however, many of the strategies
could be categorized under several different service ar€hs.tactical objectives are provided in bold

typeface in the table

3.1.1. TSMCService Area

There are five service aretiee TSMO implemeation plan will focus on

Arterial Management
Emergency/Incident Management
Special Event Management
Traveler Information

Work Zone Management

arwNE

These service areas were chosen becaugeS 5 Adaminbid t@uis®riiode is managed by WMATA

(an independent agencyprimarily arterial systenspecial eventsandpace of new development

3.1.1.1. Arterial Management

To improve DDO® arterial managemenOperations teams will focus on improvements in traffic

monitoring and data collectiomultimodal management&ndtraffic signal managene.

3.1.1.1.1. Current Status
'3 LINBQA2dzat & Y S sftarmlayf&&anspartatdn systedndshds dancla miles of

freeway, and haghe third-highest percentage afon-vehicle mode share among US cities

¢tKS 5Aa0GNAROGQE ¢a/ AYy GKS !/ / st K& BKBINKOIQY
conditions using CCTVs, ROP OBUs, QuicNet, RITISCRG&fety Tech dispatches, MPD and FEMS
computer aideddispatch (CAD), VDG Sense and Activu, Twiiteermr reports via call centerand 311
requests The TM@ommunicateswith ROP, TCOs, Safety Techs and Maaitenancecrewsusing900

megahertz radie and mobile phoes.There is a SORJocumentfor the TMC

DDOT has deployed Transit Signal Priority alofigSi®et and Georgia Avenuéd)Btreet The ROP
vehiclef2 Isaré being utilized tamprove realtime situational awareness on critical arterials and
freewaysto enhance @erations viadataandto promote the use ofCV technologyDDOT is exploring
Connected and Autonomous Vehic[€AV) technology to better manage arterial transportation
throughthe SPaT pilot, partnershipith DCST othe AV study, and support of the Btdn AV shuttle
study.
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3.1.1.1.2. Limitations
DDOT neeslto enhance and expand its policjegiidelinesand SOP®r performing TSMO functionin
addition,there areavailable but underutilizeddata sourcesvhich couldmprove situational awareness
and performance managemer.f SY Sy (i & signal arid SuppbiM& hardwarephasing outand
NEIjdzA NS&a FNBIjdzSy i Y I GOfvsanticomdénibatiang Mefivérks Bave lilited ¢ Q &

bandwidth and accessibility.

TheTMQ2 monitoring efforts are primarily focused on road citiwhs for personal vehicleand are less
equipped to monitor bicycle, pedestrian and transit trawdlltimodal operationglatais lessaccessible
thanvehicle data, and modeling software for bicycling, walking,teamsit is very expensiv&ransit
ridership has decreased in recent years in Washindd@while TNC use hascreasedVehicle traffic
congestion in the region has shifted due statiel and automobile pricesThe Districwill need to try

more innovative strategies to maintain the appeal of its multimodal transportation options and achieve
the goal of 75% non SOV mode share by 2032.

In addition, like mangities,accommodating increasing demands for curbside sfmeechallengeue
to the prevalence of TMCs and the growth in online shoppaih trendsncreasecongestion when
vehicles stop or p& illegallyand double park.

3.1.1.1.3. Recommendations
DDOT 80Pshould bemore userfriendly andinto adigitized, searchable formafdditional SOPs need
to be written on TCO intersection operations, work zone management, portable DMS deployment, and

reaktime signal adjustments.

Before DDOT is able to expand SPaT data sharing to other automobile companies and potentially
monetize the data, Operations teamsedto create areaktime repository of signieiming plans and
standardized MAP data. In addition, they will needliévelopa data portal and vetting process for
partner access to MAP data, signal timing plans, andtimaal signal timing

DDOT should emplseveral strategiet encourage multimodal traveThe Signal Optimization
Programshould pioritize sustainable transportation modes above SOYfsaddition,DDOT should
evaluate the costs and benefits mhplementingcongestion pricingchemes and expaith the parkDC
pilot and evaluatehe Dupont Circle TNC loading zone pitoinform future efforts in demanebased

curbside managemen
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DDOT needs to establish ng@rivate andpublicsectordatasourcesandintegrate and consolidate
information systemso improve situational awarenesi addition DDOT will need towvaluatethe
utility of existing pilot technologies and strategiandassess the costs and benefits of emerging

technology deploymentbefore deploying new ITS assets

3.1.1.2. Emergency & Incident Masgement
Emergency management is designed to provide users with a safe and efficient transportation system
during an emergencyncident management is defined as verifying, responding to, and clearing traffic
incidents inthe least disruptive marer towardstransportation system usef81].

3.1.1.2.1. Status
DDOT partners with severlstrict, regionaland federal agencies to manage incidents and special
events. The TMC detects incidents and emergencies through several means: CCTVs, MPD, 311, RITIS,
HSEMA, and dispatches from ROP or TCOs in the fiedTM@ staff wilO 2 2 NRA y | (ispong&e5 h ¢ Q&
to these events, through traffic signal adjustments; deploying TCOs, ROP and/or dynamic message signs
(DMS), FEMS and MFAEarminor incidens on lower volume roadwas, TMC staff will monitor the
incident and potentially deploy a TCROP dwers lead the responder minor repairs or disabled
vehicles on high volume arterials or freewalyer major collisions and incidents on high volume arterials
or freeways, MPD and FEN#ad the responsebut ROP and TC@mnage traffic operations while
investigations are conductednd RORSssist in clearing debris or vehiclésllowing major incidents,
HSEMA conductfter-action exercises with TMC operators, ROP, TCOs, police, fireaiMs,ent

organizers/staff

DDOThas severahelpful Emergency & Incident Managemeamtlicies and guideline§here areéSOPsor
both the TMC andROP.

3.1.1.2.2. Limitations
The Districtackslaws, policies, and guidelines that would improve incident managenieaffic
IncidentManagement(TIM) trainings have not occurredtime Districtfor several yeard-urther the
Districtwould benefit fromimproved collaboration betweeimcidentmanagement agencieand
updatedmethods forcommunicaing information about incidents to the publi@he primarysources
informing incident managemeigersonneldeployments are ofthe-job training and knowledge of the
OAlG e Qa ( NiatheF thad anbljzidgieBeiding Eatterns in incidents over timaddition, the
5A&0NRO0Qa isTankdh@isemarkedspwhidindakes it difficult to communicate the exact
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reduces situational awareness.

3.1.1.2.3. Recommendations
DDOTshould expandaoordination with external stakeholders to improve emergency and incident
management in the Disct, includinginteragency agreementsiew legislation, androssagency
networking All personnel responding to traffic incidents need to receive training, which reqoiess
agency collaborationAlsq improvingthe @ & G NA OG Qa OF LI OAGe (2 AyGaSaNI 4GS
platforms will improve situational awarenesass well as thability of teams to use data to optimize
Operations and enhance performance managemémiaddition, TOSD needs to create and revise SOPs
that pertain to emergency and incident managemente ITS team needs ltmprove CCTV system
guality and accessibilitgs well agield-to-center communications reliability and bandwidthimprove

situational awareness.

3.1.1.3. Special Event Management
Special event management provides users with a safe and efficiently managed transportation system
during a planned special evel@trategies for improvingpecial event management include providing
traveler information, parking managemerand multi-agency coordination and trainiff§1]. Asthe
y I G A 2 y Qthis inltiativéAisinpoftant due tothe large number of eventteld each year

3.1.1.3.1. Status
The wide variety oDistrict hosedeventst NB O22NRAY | SR o6& Ylyeé adal1SKz2f
Fecial Event Task Group (MSEpI@Yys an important role in vetting plans and coordinating between
different agencies for major special events. DDOT employs a variety of strategies to manage special
events,includingscalng deploymentbasedon the size andiaracter of the eventDepending on the
size and nature of an event, DDOT d@Velop Traffic Operations and Parking Plans (TOPPs), deploy
TCOs to manage traffic at intersections, deploy ROP personassist with road closures and DMS
deploymentsrequire TOC personnébd adjust signal timing, and/or monitavill monitor CCTVs and
other sources to alert field staff to changing conditions. In addition, DDOT provides road closure

information for major evats to Google and Waze.

3.1.1.3.2. Limitations
DDOT has years of experience in managing speeaalts butheedssolutions to evaluate and
standardize existing practices, in addition to continuous updates to traffic management technology. In
addition, there are opportunities to improve multimodal congestion management at special events.
DDOT TSMO Plan O
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3.1.1.3.3. Recommendations
The Districshould better utilize existing data sourcasd integrate new data sources, particularly
regarding bicycle and pedestrian movements, to improve special event managameiform DDOT
leadership about the challenges and successes of Operations worK. §i0ld modernize traffic
management technology to improwpecial event management, particularly when staff are working in
mobile units and deployed in the field. DD@3eds to standardize routine operations and maintenance
processes, including develogimnd improvingsOPsin addition to other routine operations and

maintenance processes.

3.1.1.4. Traveler Information
Traveler information is designed to provide transportation system usersesitiughinformationto
choose the safest and most eféat mode and route of travel. Common strategies for improving
travelerinformationinclude collecting and sharing data on travel conditions and providing trip planning
tools[31].

3.1.1.4.1. Status
55h ¢ Qa h LIS NiaiedererakchaiinBl$ fof @roviding transportation information to travelers.
TOSD deployisoth fixedandlJ2 NIi 6t S 58yl YAO aSaal3asS {A3dya yR GS
website, alerts, press releases, newsletters and social media, the Agency can inform the public of major
road closures and other transportatieelated topics. gBCgo assists propertigsthe Ostrict in
providing information about travel choices to their residents, employees, and/or visitors. DDOT provides
reaktime special event road closure information to Googtel Waze5 5 h ¢p&kdDC app provides real
time parking availability andate information for the Penn Quarter and Chinatown neighborhoods in the
area bounded by H Street, 3rd Street, E Street and 11th StreeBN&M ¢ Q& LIAE 24 {A3JYy L t K
Portal (SPaT) represents the future of providing hyipeal and reatime travder information to the

public.

3.1.1.4.2. Limitations
{2YS 2F 55h¢Qa NRdetaled@hofgh tivhldare \Rith thd publici The Risdrict lacks
comprehensive truckroute Y R YAt S YINJ SNJ aA3ayl3S 2y Adnd FNBSsHI &
teams are not currently workingiththe2  a KAy 32y NBIA2yQa ¢5a SyGAGASa
transportation demandFurthermore there are currently no branches of DDOT dedicated to active

transportation demand managementather, several teamare engaged in this type of work
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