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Complete Streets Integrated Implementation

tǊŜǎŜƴǘŜǊΩǎ .ƛƻƎǊŀǇƘƛŜǎΥ

ÁRay Moravec, Vice President Planning (Moderator)
Á30+ years experience
ÁMulti-modal Transportation Planning and NEPA Experience

ÁLarry Marcus, Senior Transportation Planner (Baltimore City Complete Streets Manual)
Á30+ years experience
ÁComplete Streets, Vision Zero and Mobility Experience
ÁNACTO and ITE National Committee Member

ÁNick Walls, AICP, GISP ςAssociate Vice President GIS (Transportation Equity Gap Analysis)
Á20+ years experience
ÁGeospatial, Planning and Asset Management Experience



Complete Streets Integrated Implementation

Objectives ςEncouraging Excellence:

ÁUnderstanding of complete streets and why important

ÁhǾŜǊǾƛŜǿ ƻŦ .ŀƭǘƛƳƻǊŜ /ƛǘȅΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ /ƻƳǇƭŜǘŜ {ǘǊŜŜǘǎ aŀƴǳŀƭ

ÁKnowledge of key elements for Complete Streets

ÁUnderstanding the importance of equity in transportation 

ÁAwareness of GIS opportunities to identify and address transportation needs in 
underserved communities

PDH Value ς1.0 Hour



.ŀƭǘƛƳƻǊŜΩǎ /ƻƳǇƭŜǘŜ {ǘǊŜŜǘǎ aŀƴǳŀƭ 
Addressing Equity
1. .ŀƭǘƛƳƻǊŜΩǎ /ƛǘȅ /ƻǳƴŎƛƭ hǊŘƛƴŀƴŎŜ

2. .ŀƭǘƛƳƻǊŜΩǎ !ǇǇǊƻŀŎƘ

3. Why are Complete Streets Important?

4. Equity: From Policy to Implementation



Baltimore City Council
Complete Streets 
Ordinance Requirements



Ordinance 
Requirements:
Standards



Ordinance 
Requirements:
Lane Widths



.ŀƭǘƛƳƻǊŜΩǎ /ƻƳǇƭŜǘŜ {ǘǊŜŜǘǎ aŀƴǳŀƭΥ 
¢ŀƛƭƻǊ ǘƻ .ŀƭǘƛƳƻǊŜΩǎ /ǳƭǘǳǊŜ

1. Modal Hierarchy

2. Guiding Principles

3. Project Prioritization 

4. Street Types

5. Street Design Guidance

6. Addressing Equity to Help Disadvantaged 
Communities



System Performance
Address Safety First: Baltimore streets will be designed to eliminate severe injuries and fatalities.  

Be Accessible by Everyone: Baltimore streets will be accessible by all modes, for people of all ages and 
abilities.

Improve Mobility: Baltimore streets will efficiently and reliably move people and goods to, from and 
around the City.

Community Enhancement

wŜǇǊŜǎŜƴǘ .ŀƭǘƛƳƻǊŜΩǎ /ǳƭǘǳǊŜΥ Baltimore streets will reflect neighborhood values and promote  economic 
vitality.

Be Sustainable: .ŀƭǘƛƳƻǊŜ ǎǘǊŜŜǘ ŘŜǎƛƎƴ ƳŜǘƘƻŘǎ ǿƛƭƭ ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ /ƛǘȅΩǎ ōǊƻŀŘŜǊ Ǝƻŀƭǎ ƻŦ ǳǊōŀƴ 
sustainability and protecting the environment.

Ensure Equity: Baltimore streets will reflect equal opportunities for travel regardless of race, income, age, 
disability, health, English language proficiency, and vehicular access.

Guiding Principles



.ŀƭǘƛƳƻǊŜΩǎ /ƻƳǇƭŜǘŜ {ǘǊŜŜǘǎ aŀƴǳŀƭΥ 
¢ŀƛƭƻǊ ǘƻ .ŀƭǘƛƳƻǊŜΩǎ /ǳƭǘǳǊŜ

ÅProject Prioritization Guidance



.ŀƭǘƛƳƻǊŜΩǎ /ƻƳǇƭŜǘŜ {ǘǊŜŜǘǎ aŀƴǳŀƭΥ 
¢ŀƛƭƻǊ ǘƻ .ŀƭǘƛƳƻǊŜΩǎ /ǳƭǘǳǊŜ

ÅTen New Street Types

ÅReflect Community Environment and 
Street Function





Industry Best Practices:
Guidance on ROW Prioritization



Why Complete Streets are 
So Important



What is the purpose of our project:

Building a beautiful street / bridge or helping 
disadvantaged communities get access to 
essential services?

Why Complete Streets are 
So Important



Å Disadvantaged community members often 
cannot afford private automobiles

Å These communities rely on transit, walking,
and cycling connections to essential services

Why Complete Streets are 
So Important



Addressing Equity

Equity in Community 
Engagement

Using an Equity Lens when 
preparing the Annual Report

Include an Equity Assessment 
in the Project Prioritization 
Process
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Ensuring Equity:
Now that we know which communities are 
disadvantaged, how can the City improve 
project delivery?

ÅMeasuring the Success of a Project

ÅPrioritizing Projects

ÅEngaging the Public

ÅDesigning Streets



Implementing Complete Streets:
Equity in Public Engagement



Addressing 
Equity

Equity in Community Engagement Policies:

Race/Gender/Culture

Policy:Complete Streets project outreach efforts will be sensitive to race, 
gender and ethnicity, and will be tailored to the affected community to help 
achieve comprehensive participation.

Income

Policy: Complete Streets project outreach efforts will identify communities with 
socio-economic challenges and customize communication methods and meeting 
locations to optimize participation and engagement with the project.

Age

Policy: Complete Streets project outreach efforts will engage community 
members of all ages by customizing communication methods and meeting 
locations to optimize participation with the project.

Accessibility:

Policy:  Complete Streets project outreach efforts will ensure all residents have 
equal opportunity to participate in the public process regardless of vehicle 
access, physical disability, or other factors. 



Priority Setting: Ensure a Balance Between 
Technical and EquitableMeasures

Equitable Use of 
Resources

Data-driven 
priorities
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Ensure Equity:
Å Include an Equity Component in Project 

Selection



Thank you and Questions!

Complete Streets Integrated Implementation



¦¢L[L½!¢Lhb hC DL{ Chw .ŀƭǘƛƳƻǊŜ /ƛǘȅΩǎ 
Transit Equity Analysis

Nick Walls AICP, GISP



From Complete Streets to Equity Analyses

ÅOrdinance required integration 
of equity concerns throughout 
implementation of Complete 
Streets

ÅIt's not just about comparing 
demographics and statistics 
between areas ςwe must look at 
the transit outcomes to perceive 
discrepancies in opportunity and 
infrastructure 
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òThis Transportation System must, to the greatest extent 

possible, ensure equity by actively pursuing the 

elimination of health, economic, and access disparities.ó



Okay, but what is equity?
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ÅEquity can mean many things to many people

ÅNeed to recognize that it is not our role to tell City staff and residents what 

they should be concerned with regarding Equity

ÅOur job was to listen and translate their input to data analysis 

without involving our own preconceptions

Equity is the fair treatment, access, opportunity, and advancement for all 

people, while at the same time striving to identify and eliminate barriers that 

have prevented the full participation of some groups



The Starting Point
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ÅWhere are the areas of historic 

disenfranchisement?

ÅIdentified via Equity Lens Dataset

ÅWhich of these areas has the greatest 

disadvantage in transit options to access 

employment opportunities?

ÅTransit service area analysis

ÅIntegration of Employment data

How do we eliminate discrepancies in 

transit access due to historic 

inequitable infrastructure investments?

Our analysis is not prescriptive ðwe 

can offer suggestions and calculations 

of impacts, but this is ultimately a 

policy and funding question to be 

answered by the City and shaped by 

the residents



Process Overview
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ωDevelop data-driven analysis 
tool to identify underserved 
communities

Equity 
Assessment

ωDevelop the Baltimore City Public Transit 
Network dataset for existing services

ωCreate public transit service area boundaries 

Transportation 
Network 
Analysis

ωIdentify employment opportunities 
reachable by public transit commuters

ωIdentify transit employment access 
deficiencies

Employer 
Access 

Analysis for 
Public Transit 
Commuters



Units of analysis

ÅUS Census Block Group boundary shapefile for 
Baltimore City

ÅBlock Groups excluded from this analysis include:

ð Residential block groups with less than 80 
residents

ð Industrial Areas
ð JHU Campus, Jails & Prison

Å¦{ /Ŝƴǎǳǎ .ǳǊŜŀǳΩǎ !ƳŜǊƛŎŀƴ /ƻƳƳǳƴƛǘȅ {ǳǊǾŜȅ 
Data Results for the 5-year estimates for 2013-2017 
used for demographic analyses

29



Developing the 
Equity Composite Index score

STEP ONE

30

Å Identify core demographic 
indicators & desired 
weighting of each

ÅPerform initial analysis to 
calculate raw 
demographic values for 
each block group

STEP TWO

ÅApply data classification 
strategies for each 
indicator

Å!ǇǇƭȅ ǘƘŜ ƛƴŘƛŎŀǘƻǊǎΩ 
weighted value to the raw 
score

STEP THREE

ÅCombine each individual 
ƛƴŘƛŎŀǘƻǊΩǎ ǿŜƛƎƘǘŜŘ ǎŎƻǊŜ 
in a Composite Equity 
Index score

ÅCalculate each residential 
block groups score



IndividualDemographic Indicators 
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Race - Black and 
African 

American

Hispanic or 
Latino Ethnicity

Poverty
Median 

Household 
Income

Unemployment

Households 
with No Vehicle 

Access 

Public Transit 
Commuters

Median Age
Education - High 
School Diploma 

or GED
Disability

Various stakeholders played a key role in determining and finalizing the demographic 
indicators and the weighted index values used in the development of Equity Composite 
Index Score for the Baltimore City Equity Lens



Weighting Of Demographic Indicators

Indicators Weighted Value Max. Indicator Score

Poverty 3 15

Household Income 3 15

Race 2 10

Hispanic/Latino 2 10

No Vehicle Households 2 10

Public Transit Commuters 2 10

Educational Attainment 1.5 7.5

Disabled Population 1.5 7.5

Unemployed 1 5

Median Age 1 5

32
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Equity Composite
Index Score results 

Equity Score Range

20.5          80.5

Median Equity Score 

52

Standard Deviation 

15.37
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The Transit Gap 
Analysis will focus on 

the 37highest 

scoring block groups 
highlighted in yellow 

on the map

Equity Scores that 

are 1.5standard deviations 
above the median are used 

in this analysis

Block groups scoring  75+
will be the analysis areas of 

focus



Transit gap analysis for underserved 
communities

35



36

Step One:
Builda Public Transit 
Network Dataset for Existing 
Transit Services

Existing Public Transit Services
Å Baltimore Circulator Bus
Å MTA Bus system
Å Baltimore Light Rail 
Å Baltimore Metro-Subway
Å MARC train

Software:
ÅArcGIS Pro 2.7
ÅNetwork Analyst Toolbox 
ÅNetwork Analyst Extension is required

ÅConversion Tools Toolbox ςTransit Feed 
(GTFS) Toolset
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Step Two:
Develop the Public 
Transit Service 
Areas Boundaries

Network Analyst Toolset - Make Service Area 
Analysis Layer
1. Create a centroid for each of 37 selected block 

groups to use as the origin features
2. Generate service area boundaries 

Å Service constraints:
Å Maximum ¼ mile walking distance from origin 

or destination
Å 30- and 45-minute commute duration

Å Multiple runs were performed to capture variation 
in services based on:

Å Day of the week (Wednesday & Saturday)

Å Time of day (8am, 10am, 12pm 
(noon),2pm,4pm, 6pm, 8pm, 11pm)



Public Transit EMPLOYMENT ACCESS 
ANALYSIS

Goal:

ÅIdentify those block groups from the 
Equity Assessment that have the fewest 
employment opportunities accessible 
via public transit 

ÅUse this data to prioritize infrastructure 
improvements to reduce access 
discrepancies
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Employment Data
ÅDataSource

ÅLODES2017at the USCensusblocklevelof analysis

ÅCreate a feature class for employment opportunities
within USCensusblockboundaries

ÅJoinLODESdata to block shapefileusingthe block
geoidfield

ÅEmploymentCriteria

ÅMore than 50employees

ÅWithin ¼mile walkingdistancefrom a transit stop

ÅMonthly wageisgreaterthan $1,250.00

ÅEducationAttainment required for position is less
than a Bachelor'sDegree

ÅApplicableEmploymentIndustries

39



Accessibility Analysis Results - Example

ÅNote ς

ÅThe table above identified jobs accessible within a 30-minute commute

ÅThe employment values shown here represent one service area calculation, run at 8 AM on a Weekday.

ÅSubsequent iterations will match these totals to the commute departure times of the plurality of residents for each 
block group. 

30-Minutes

Neighborhood Block Group ID Equity Index Score Population Total Accessible Jobs % Meeting Wage % Meeting Education Minimum Per Person Opportunities

Central Park Heights 245101512005 80.5 743                   102,292                               79.23 53.75 74

Sandtown-Winchester/Harlem Park 254101602003 79.5 736                   140,041                               81.94 53.80 102

Cherry Hill 245102502042 78.0 1,352               60,845                                 81.54 55.19 25

Brooklyn 245102504022 80.0 679                   7,284                                   78.46 54.49 6

Belair-Edison 245102603026 78.0 737                   58,023                                 80.99 56.57 45

Canton 245102606043 77.0 737                   18,980                                 75.23 57.00 15

Oldtown/Middle East 245102805001 80.5 796                   153,392                               81.85 53.83 104



What is next? 
ÅLarge amount of public outreach remains to be addressed due primarily to COVID

ÅPreliminary concepts identified to build new transit infrastructure ςmoving 
through City processes

ÅWe built the equity lens data to allow it to be used for many purposes, not just 
transit
Å Food Deserts

Å Public Meeting Spaces

Å Community Health Resources

ÅNeed to sustain the focus and continue to build support for implementation

41
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(Link to web mapping application demo)

https://geodata.wallacemontgomery.com/portal/apps/webappviewer/index.html?id=f76b78c5f36a47b2bb462f1548a27b5f
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THANK YOU!!!

Questions?
Larry Marcus ςlmarcus@wallacemontgomery.com
Nick Walls ςnwalls@wallacemontgomery.com
Ray Moravec ςrmoravec@wallacemontgomery.com

Complete Streets Integrated Implementation

mailto:lmarcus@wallacemontgomery.com
mailto:nwalls@wallacemontgomery.com
mailto:rmoravec@wallacemontgomery.com


44



45



46



47



48



49



50



51


