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Malden River Works

Location Malden, Massachusetts
Dates September 2019 - October 2020
School Massachusetts Institute of Technology
Team Marie Law Adams, Xio Alvarez, Tanvi Sharma

The Malden River Works project was the 2019 recipient of the Norman B. Leventhal City Prize for Resilience and Equity. The core project team included 
MIT faculty, Mystic River Watershed Association, City of Malden, Friends of the Malden River, and a resident expert. As a member of this team, I worked 
closely with a Steering Committee, composed of 10 residents including people of color, women, and youth. Together, the project team and Steering 
Committee set goals and design criteria for the Department of Public Works (DPW) site in Malden. The design process included four public meetings, 
including two conducted online due to COVID restrictions.

In addition to creating an equitable process to amplify under-represented voices, this project produced a future flood resilient site plan for a 5-acre 
portion of the DPW along the river. The DPW yard hosts many city operations including salt storage, waste collection, construction debris, and dead trees. 
The concept design proposes a more space efficient reorganization of this yard, allowing five acres along the waterfront to be available for a public park.

Using 2070 sea level rise projections, we proposed an elevated park with a path connecting to future parks on adjacent properties. Based on the 
priorities of residents, this park included a multi-use space, access to the river, and reintroduced natural ecology of the area. Flood resilience was 
acheived using green infrastructure such as bioswales, bioretention ponds, and permeable pavers. Increased tree canopy is also proposed to mitigate 
rising urban temperatures.

Overall view of proposed park
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Resilience
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Greater Houston Flood Mitigation Consortium

Location Greater Houston, Texas
Dates October 2017 - April 2019
Firm Huitt-Zollars
Team Christof Spieler, Armandina Chapa, Tanvi Sharma, David Copeland, Corey Phelps

The Consortium was founded by three philanthropic foundations in Houston after Hurricane Harvey to consolidate, analyze, and disseminate the best flood 
mitigation research available to the public and regional decision-makers. As a member of the project management team at Huitt-Zollars, I was the prime point 
of contact for coordinating academic researchers and non-profit organizations and translating their work into publicly accessible fact sheets and briefing 
documents. 

The geographic scope of the research spread as far as the San Jacinto basin, because hydraulics and hydrology do not respect jurisdictional boundaries. 
However, the Consortium faced a challenge with creating a buy-in from several upstream municipalities so the strategies and recommendations primarily 
focused on Harris County, as highlighted in red below.

I handled all communication among researchers and experts, coordinated the project schedule and bi-weekly meetings, and engaged with the foundations 
directly. Additionally, I interviewed the experts to produce over ten fact sheets, five briefing documents, and two reports (with a third one in progress). All 
documents are geared toward allowing a lay-person to understand flooding issues so that the public can push for solutions that work best for their families 
and communities, and public officials can make the best-informed decisions for the region. Included in this section of the portfolio are samplings of graphics 
and ideas conveyed in these documents.

How Detention Works

Fact Sheet #3 explained how detention works through showing the correlation between hydrographs of pre- and post-development, as well as how detention can 
help mitigate the flowrate and volume of additional runoff from increased development.
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Fill

Cut

Water Storage 

Balancing Fill

The purpose of balancing fill on a site is to ensure that the capacity of drainage 
systems and bayous are not reduced. While elevating a structure to meet the 
finish floor elevation requirement, or while grading a site, developers will 
often “fill” soil to raise part of the property. One flood mitigation strategy is to 
require developers to balance the “fill” with an equal amount of “cut” so the 
average elevation within the property remains the same and the developer is 
not inadvertently flooding neighboring properties. The “cut” creates room for 
water storage on-site.

Water Conveyance 

Foundation Types

Enclosures below the lowest floor and foundation types may be specified 
to ensure the path of water is not impeded. Flood regulations may require a 
structure to be elevated on a pier and beam foundation system. This lifts the 
structures off the ground, allowing water to flow beneath them. A pier and 
beam system is sometimes confused with a structural slab on piles, which 
does not mitigate flooding. A structural slab sits on-grade; so while the soils 
do not carry any loads, there is still no room for water to flow. Pier and beam 
systems ensure the flow of water is not impeded.

BFE
FF

Protect Structure 

Finish Floor Elevation

The purpose of this is to ensure that habitable spaces in buildings are high 
enough to not be in danger of flooding. Several regulations require structures 
and/or utilities to be elevated relative to a Base Flood Elevation (BFE). The 
BFE is set by Flood Insurance Rate Maps (FIRMs). There are BFEs for both 
1% (100-year) and 0.2% (500-year) events; the 0.2% BFE is always higher 
than the 1%, but the difference between the two can vary from inches to feet. 
Other regulations affecting the elevation of a structure are based on the closest 
sanitary sewer manhole and crowns of adjacent roads. Elevating the lowest 
floor of a structure attempts to mitigate water damage inside enclosed spaces.

Detention Channel
Detention

On-site or regional detention may be required to mitigate potential additional 
runoff from a new development and ensure drainage channels are not 
overloaded. Detention basins allow a large volume and rate of water to flow in, 
and a smaller volume and rate to flow out, reducing the chance of the channel 
overflowing. For more information on detention ponds, refer to Fact Sheet 3: 
What is a Detention Basin? 

Site Drainage

Site drainage requirements are geared toward directing the flow of water 
within property limits to the proper drainage facility without altering drainage 
patterns and volumes on neighboring sites. This may require on-site swales or 
otherwise sloping the ground around a structure.

WHAT TOOLS ARE USED FOR FLOODPLAIN REGULATIONS?
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WHAT TOOLS ARE USED FOR FLOODPLAIN REGULATIONS?
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Regulations in Floodplains

Every community has the authority to enact floodplain regulations to protect 
the health and safety of its residents under its jurisdiction. In addition, any 
community that participates in the National Flood Insurance Program (NFIP) 
has to meet minimum standards set by the NFIP. These minimum standards 
apply to every new development, substantially improved, or substantially 
damaged buildings in a community; structures that were built before floodplain 
regulations were adopted in a community do not need to be retrofitted to meet 
new NFIP standards. 

Flood regulations are enforced by cities, counties, or third party flood control 
authorities. Different jurisdictions adopt different regulations and sometimes 
implement stricter standards than the NFIP.  Regulations are not only enforced 
by several different jurisdictional authorities, they are enforced by several 
different departments within those authorities. The process of complying and 
acquiring permitting is often difficult to navigate. Refer to the diagram on the 
right for a general overview of the process in the City of Houston. This process 
varies by jurisdiction and type or scale of project.

Floodplain regulations set by the NFIP and participating jurisdictions are 
aimed at protecting the structures and neighboring properties. Jurisdictions 
will also regulate water drainage and storage at each site.

Mechanics of Development Regulations in Floodplains

There are several layers to flood regulations geared toward three main goals, 
protecting structures, storing water, and conveying water. Balancing these is 
tricky because while water must be drained away from structures quickly, it must 
also be drained slowly enough to keep from overloading drainage channels.

By Protecting a Structure, regulations try to ensure habitable spaces within 
buildings are safe from flooding. This is often achieved by requirements to 
raise the Finish Floor of structure a certain amount above the base flood 
elevation (BFE), or to floodproof the building below that BFE, designated by 
FEMA. For more information on how floodplains and BFEs are determined, 
refer to Fact Sheet 4: How are floodplains designated? 

By Storing Water, regulations try to hold water on site to prevent channels 
from overflowing due to the impact from development. Channels can overflow 
if the rate of inflow of water exceeds their capacity to drain into a larger body 
of water. Loss of vegetation or large amounts of impervious surfaces increases 
rate of stormwater flow into channels. Using Detention ponds to hold water 
away from the channels helps to maintain the rate of flow to match the capacity 
of a channel, which can mitigate flooding. Refer to Fact Sheet 3: What is a 
Detention Basin? Additionally, if part of a site is elevated through adding soil, 
the developer must Balance Fill by removing soil from other parts of the site.

By Conveying Water, regulations address development of altered drainage 
paths. A structure in a floodway or floodplain can displace water or block 
the flow of water in a flood event, increasing flooding elsewhere. To avoid 
this, Foundations and structures below the lowest floor of buildings should 
be designed to allow water to flow. Additionally, Site Drainage should be 
designed in such a way that new development does not alter the flow of water 
onto a neighboring property and increase their chance of flooding.

Open foundations for 
water conveyance

Detention for 
water storage

Elevated homes to 
protect structure

Figure 2 Mechanics of Flood Regulations

Figure 1 Permitting Process for New Development in Houston

Key Terms

Finish Floor
Refers to the height of the top of a floor inside a building.

Detention 
Is holding water and releasing it slowly into a channel.

Cut and Fill 
Is the process of depressing and elevating the ground on parts of a site.

Foundation
Refers to the structural system beneath a building.

Site Drainage
Refers to the movement of water othrough a site.

Check where your property is on a Flood Insurance Rate Map (FIRM) to determine what flood 
hazard designation your site is in, often found on a plat or survey

Check floodplain management ordinances in your 
jurisdiction

Check NFIP minimum standards  
because local authorities may not have  

been updated to latest NFIP amendments

Approval required from city’s  
Floodplain Manager to ensure building  

and site plans meet floodplain requirements

Permit required from Public Works Department  
to ensure adequate detention is provided

Building permit required from  
Building Code Enforcement Official

Certificate of Elevation required.

If non-compliant, project 
may be red-flagged and 

construction halted
Inspections during construction

Inspections after construction, before  
Certificate of Occupancy is issued

If FIRM appears to be incorrect, 
file a Letter of Map Amendment 

(LOMA)

If draining to HCFCD facility, 
need additional permit from 

HCFCD
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Detention Regulations Development Regulations

Briefing documents on detention regulations within the region explained 
what our current regulations do and do not address. The diagrams below 
show the many variables affecting runoff, and thus flooding, and yet, the 
regions regulations only account for one of these: added impervious cover.

Briefing documents on development regulations within the region 
explained what our current regulations address. The diagrams below 
show the various aspects of development that our regulations are aimed 
at controlling. The underlying idea is to prevent adverse impacts of 
additional development.

Other Fact SheetsInnovative Funding
These diagrams are snippets from some other Fact Sheets produced by the 
Consortium.

This Fact Sheet explained the innovative funding method created by Re:Focus 
Partners, Resilience Bonds. These bonds combine money from investors and an 
insurance-like premium by the government to fund flood mitigation projects.

High infiltration/absorption
Low Runoff

Low infiltration/absorption
High Runoff

Terrain

No slope Medium slope Steep slope

Land Cover

Prairie roots Grass Concrete

Land Use

Low density Medium density High density

Soils

Gravels Sands Clays/Silts
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Land Development

Industrial Remix

Public access green

Private access green

Stormwater management

Pervious parking

Existing green spaces

100 meter radius

Industrial Remix

Location Torino, Italy
Dates January - August 2020
School Massachusetts Institute of Technology
Team Eran Ben-Joseph, Mary Anne Ocampo, Class team

Industrial remix was a semester-long practicum class project in collaboration with the Politecnico di Torino’s Future Urban Legacy Lab. As a city with a 
rapidly changing landscape of economy, industry has transformed from large manufacturing to more urban-friendly industrial spaces, such as, food labs 
and maker spaces. In the midst of this change, Parco Regio sits outside of the heart of the city but still with dense residential and immigration offices and 
services surrounding it.

The class of twelve conducted existing conditions research during a visit to the city, interviews with academics, manufacturers, and residents, and 
culminated the studio with a proposal for new ways to imagine zoning regulations and a potential site plan. I was part of the open space planning 
team and the overall coordinator for the final report. We proposed new zoning and land uses methods, an sustainable green space network, and new 
transportation network and street cross sections for a post-industrial site on the fringes of Torino.

Half-way through the semester, COVID restrictions halted any efforts to engage in-person with the underrepresented communities in this area and our 
work was completed remotely from Cambridge, MA.

Green NetworkPixelated Zoning

Green Network Details

Overall Site Plan Zoning Concept Diagram
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Land Development

City of Denison Comprehensive Plan
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Typical Street Cross Sections

Arterials are high-speed, large capacity roads intended to move people 
through as quickly as possible, with minimal access to adjacent properties. 
The Principal Arterial provides three eleven-foot lanes in both directions 
with a fourteen-foot median that narrows to three-feet at intersections 
to accommodate an eleven-foot left-turn lane. Also at intersections, an 
eleven-foot right-turn lane reduces the landscaping from twelve-feet to 
one-foot. Otherwise outside the curbs there is a continuous twelve-foot 
landscaping zone and a minimum five-foot sidewalk.

The Major Arterial provides three eleven-foot lanes in both directions 
and a fourteen-foot median with an eleven-foot turn lane. The median 
may be a painted or raised curb. Outside the curbs there should be 
continuous landscaping or a buffer between the curb and a minimum 
five-foot sidewalk.

The Minor Arterial provides two eleven-foot lanes in both directions and 
a sixteen-foot painted or raised median with an eleven-foot turn lane. 
Outside of the curbs there should be landscaping and a minimum five-
foot sidewalk adding up to fourteen-feet.
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Collectors connect local streets to arterial streets. They are intended 
to provide access to adjacent land uses while also allowing moderate 
traffic volumes to move through. Major Collectors provide three eleven-
foot lanes with one in each direction and a continuous middle turn 
lane. Additionally, there are eight-foot parallel parking lanes on either 
side. Outside the curbs, there are fifteen-and-a- half-foot zones with 
a minimum five-foot sidewalks.

Local streets generally serve residential or otherwise low traffic areas. 
These provide thirty-feet between curbs that are intended for fluid 
use of travel, parking, and bicycles. Outside the curbs are ten-foot 
pedestrian zones with landscaping and a minimum five-foot sidewalk.

The Town Thoroughfare is a special designation for two streets running 
through downtown. These roads are intended to serve heavy commercial 
activity, slow traffic, and to be pedestrian and bike- friendly. This street 
type has eleven-foot travel lanes, one in each direction, two angled 
parking lanes on either side, and a two- way bike lane on one side of 
the road. Additionally, outside the curbs should provide fifteen-feet of 
pedestrian zone with a minimum five-foot sidewalk, landscaping, and 
street furniture.

Major Collector    80' ROW

Local Street    50' ROW

Town Thoroughfare    90'-100' ROW
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City of Denison Comprehensive Plan

Location Denison, Texas
Dates April 2017 - April 2019
Firm Huitt-Zollars
Team Christof Spieler, Armandina Chapa, Tanvi Sharma, David Copeland

The City Planning department from the City of Denison hired my team to update their 2002 Comprehensive Plan. This involved an analysis of existing 
conditions, several meetings with a volunteer task force and the public, developing a set of vision and goals, identifying action items and projects for the 
City to implement in the short- and long-term, a Future Land Use Map, and a Future Thoroughfare Plan.

City of Denison, located one hour north of Dallas and at the Texas-Oklahoma border, has around 20,000 residents. Our kick-off meetings with the task 
force and the public revealed that the majority of residents enjoyed the small-town community feel of the city and highly valued their history, as the birthplace 
of Eisenhower and a key connection for the Missouri-Kansas-Texas Rail. Residents also indicated their largest concerns for the city included an inadequate 
variety of housing options, especially for seniors, and lack of tourism and entertainment options.

Over the next several meetings, our team drafted and redrafted a set of goals, which also helped develop a broader vision. I organized and helped conduct 
meetings for public feedback, and then translated these goals into a high level moves diagram for the city, including preserving its natural character and 
identifying major thoroughfares and future development. I eventually developed this big moves diagram into a finer grain Future Land Use Plan and Future 
Thoroughfare Masterplan that were in line with the residents’ desires for their city.

Thoroughfare Sections

Principal Arterial

Minor Arterial

Major Arterial

Major Collector

Local Street

Town Thoroughfare

Big Moves Diagram

Goals

Housing

Community

History

Transportation

Infrastructure

Downtown

Development & Redevelopment

Economy

Tourism & Recreation

Landscape & Open Space

Education

 Denison will retain its home-town feel and historic character, improving its neighborhoods and downtown, while attracting new businesses, 
residents and visitors through a great quality of life.

Vision
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The final Comprehensive Plan included a high-level Future Land Use Plan that designated areas for future commercial, retail, and recreational spaces, 
as well as future nodes of neighborhood or community activity.

The final Comprehensive Plan also included a Master Thoroughfare Plan in collaboration with the Grayson County Thoroughfare plan that 
identified streets by functional classification (per TxDOT).
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Transportation

East Metro Strong Transit Network Redesign

DRAFT

Jobs per square mile
KEY

5 - 8,587
8,588 - 34,336
34,337 - 77,250
77,251 - 137,330
137,331 - 214,576

2,501 - 5,000
< 2,500

5,001 - 7,500
7,501 - 10,000
10,001 - 12,500
12,501 - 15,000
15,001 - 17,500
17,501 - 20,000
20,001 - 22,500
> 22,501

People per square mile
KEY

DaytonRogers

Hanover

Greenfield Corcoran Maple Grove
Osseo

Brooklyn Park Spring Lake Park
Mounds View

Fridley

Hilltop

Columbia Heights

Roseville

Lauderdale
Falcon Heights

Brooklyn 
Center

Arden Hills

Shoreview
Vadnais 
Heights

Little Canada

Maplewood
North St. Paul

North Oaks
White Bear Twp.

Dellwood

Grant

Stillwater

Oak Park Heights

Bayport
Baytown Twp.

Lake Elmo

Oakdale

LandfallSt. Paul

Woodbury Afton

Lake & 
Shores

Lakeland

Lake St. Croix
Beach

St. Marys
Point

West Lakeland Twp.

Mahtomedi

Birchwood
Villate

White Bear

White Bear 
Lake

Willernie

New Brighton

Independence
Medina

Plymouth

Medicine
Lake

New Hope
Crystal

Robbinsdale

Golden Valley

Minnetrista
Orono

Long Lake

Wayzata

Woodland

Minnetonka
Beach

Spring
ParkMound

Shorewood

Victoria

Chanhassen

ChaskaLaketown

Dahlgren

Louisville

Jackson

Shakopee

Savage

Bloomington

Burnsville

Eagan

Jackson Twp.

Tonka Bay
Greenwood

Deephaven Minnetonka
Hopkins

St. Louis Park

Minneapolis

Edina

Richfield
Fort Snelling

Lilydale

Mendota
Heights Sunfish

Lake

West
St. Paul

South St. Paul
Newport

Inver Grove Heights St. Paul Park

Cottage Grove Denmark

Grey Cloud 
Island Twp.

Eden Prairie

Excelsion

Maple Plain

Loretto

Anoka

Champlin
Coon Rapids

Blaine

Lexington

Circle Pines

Centerville
Hugo May Twp.

Marine on St. Croix

ScandiaForest LakeColumbusHam LakeAndoverRamseyOstego

Albertville

Saint Michael

Monticello

Rockford

Stillwater Twp.

Lino Lakes

San Francisco

Prior Lak

Sand Creek
Jordan

Saint Lawrence

Belle Plaine

Cedar Lake

Spring Lake
Credit River Lakeville

Farmington
Empire

Coates

Vermillion Marshan

Hastings

NinningerRosemountApple Valley

Ravenna

Castle RockEureka

New Market

169

13

169

212

494

394

494

494

94

10

14

101

94

694

610

694

694

252

35W

65

35W

35W

35

35E

35E

35

35E

36

36

94

52

55

10

62

1007

55

55

0 2 4 8 mi

N

9East Metro Transit Network Opportunities Analysis

Population Density

18

Midday Frequency
KEY

1 - 15 minutes
16 - 30 minutes
31 - 60 minutes
> 60 minutes

169

13169

212

494

394

494

494494

94

10

14

101

94

694

610
610

694

694

252

35W

35W

65

35W

35W 77

35

35E

35E

35

35E

35E

36

36

94

52

55

55

55

55

10

62

100

7

55

0 2 4 8 mi

N

Network Analysis

Existing Routes by Frequency

24

169

13169

212

494

394

494

494494

94

10

14

101

94

694

610 610

694

694

252

35W

35W

65

35W

35W
77

35W

35E

35E

35

35E

36

36

94

52

52

55

55

55

55

10

62

100

7

55

Stop boardings per square mile
KEY

Highest density

Lowest density

0 2 4 8 mi

N

Network Analysis

Bus Stop Boarding Density

12

Jobs per square mile
KEY

5 - 8,587
8,588 - 34,336
34,337 - 77,250
77,251 - 137,330
137,331 - 214,576

1,000 - 2,500
2,501 - 5,000
5,001 - 10,000
> 10,001

People per square mile under 
185% of poverty threshold

KEY

DaytonRogers

Hanover

Greenfield Corcoran Maple Grove
Osseo

Brooklyn Park Spring Lake Park
Mounds View

Fridley

Hilltop

Columbia Heights

Roseville

Lauderdale
Falcon Heights

Brooklyn 
Center

Arden Hills

Shoreview
Vadnais 
Heights

Little Canada

Maplewood
North St. Paul

North Oaks
White Bear Twp.

Dellwood

Grant

Stillwater

Oak Park Heights

Bayport
Baytown Twp.

Lake Elmo

Oakdale

LandfallSt. Paul

Woodbury Afton

Lake & 
Shores

Lakeland

Lake St. Croix
Beach

St. Marys
Point

West Lakeland Twp.

Mahtomedi

Birchwood
Villate

White Bear

White Bear 
Lake

Willernie

New Brighton

Independence
Medina

Plymouth

Medicine
Lake

New Hope
Crystal

Robbinsdale

Golden Valley

Minnetrista
Orono

Long Lake

Wayzata

Woodland

Minnetonka
Beach

Spring
ParkMound

Shorewood

Victoria

Chanhassen

ChaskaLaketown

Dahlgren

Louisville

Jackson

Shakopee

Savage

Bloomington

Burnsville

Eagan

Jackson Twp.

Tonka Bay
Greenwood

Deephaven Minnetonka
Hopkins

St. Louis Park

Minneapolis

Edina

Richfield
Fort Snelling

Lilydale

Mendota
Heights Sunfish

Lake

West
St. Paul

South St. Paul
Newport

Inver Grove Heights St. Paul Park

Cottage Grove Denmark

Grey Cloud 
Island Twp.

Eden Prairie

Excelsion

Maple Plain

Loretto

Anoka

Champlin
Coon Rapids

Blaine

Lexington

Circle Pines

Centerville
Hugo May Twp.

Marine on St. Croix

ScandiaForest LakeColumbusHam LakeAndoverRamseyOstego

Albertville

Saint Michael

Monticello

Rockford

Stillwater Twp.

Lino Lakes

San Francisco

Prior Lak

Sand Creek
Jordan

Saint Lawrence

Belle Plaine

Cedar Lake

Spring Lake
Credit River Lakeville

Farmington
Empire

Coates

Vermillion Marshan

Hastings

NinningerRosemountApple Valley

Ravenna

Castle RockEureka

New Market

169

13

169

212

494

394

494

494

94

10

14

101

94

694

610

694

694

252

35W

65

35W

35W

35

35E

35E

35

35E

36

36

94

52

55

10

62

1007

55

55

0 2 4 8 mi

N

Existing Conditions

Concentrated Areas of Poverty

DRAFT

169

13169

212

494

394

494

494494

94

10

14

101

94

694

610 610

694

694

252

35W

35W

65

35W
77

35W

35E

35E

35

35E

36

36

94

52

52

55

55

55

10

62

100

7

55

2,501 - 5,000
< 2,500

5,001 - 7,500
7,501 - 10,000
10,001 - 12,500
12,501 - 15,000
15,001 - 17,500
17,501 - 20,000
20,001 - 22,500
> 22,501

People per square mile
KEY

0 2 4 8 mi

N

21East Metro Transit Network Opportunities Analysis

Existing and Under Consideration 1/2-Mile Access to Bus Stops
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Existing and Under Consideration 1/2-Mile Access to Bus Stops
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Race

East Metro Strong Transit Network Redesign

Location Ramsey, Washington, Dakota Counties
Dates March 2018 - April 2019
Firm Huitt-Zollars
Team Christof Spieler, Tanvi Sharma

This report for East Metro Strong analyzes existing conditions, current transit service, and future improvement opportunities in Ramsey, Dakota, and 
Washington Counties. As part of the larger six county Metro Transit network, these eastern counties have suffered from being lower priority than the 
western counties, which incorporate the City of Minneapolis. The East Metro Strong organization hired my firm to identify short- and long-term projects 
that could improve and increase transit service in the eastern counties.

The initial existing conditions and transit analysis revealed some low-hanging opportunities for the region, such as simplifying the system legibility for users, 
increasing frequent service to key destinations and job centers, and transitioning from a highly radial network focused around downtown Saint Paul to 
a more gridded network across the counties. 

Further discussions with stakeholders and county commissioners led to disagreements between political agendas, such as justifying the renovation costs 
of Union Depot by increasing its use as a transit center, even if its location disadvantages it as a sensible hub.

Eventually, the report laid out goals that the majority of stakeholders agreed on, strategies to help achieve these goals, and actionable projects the region 
could implement. This section of my portfolio showcases pieces of the report I compiled including GIS maps, goals, strategies, projects, and photographs 
taken by me during a stakeholder meeting in Saint Paul.

Existing Conditions: Demographics Existing Conditions: Transit Network

Population Density Transit Frequency

1 - 15 minutes
16 - 30 minutes
31 - 60 minutes
> 60 minutes

Areas of Concentrated Poverty Bus Boardings

Job Density Population Density within 1/2 mile of 
Frequent Transit

Racial Density Job Density within 1/2 mile of Frequent 
Transit
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Two of the busiest and most important transit corridors in Saint 
Paul are Riverview (Route 54) and East 7th/White Bear (54/64/74). 

The Riverview Corridor is one of the most important corridors in the 
region with its high ridership and connection between downtown 
and high density residential neighborhoods and businesses. It also 
plays a regional role in connecting downtown Saint Paul to the 
airport and Mall of America. 

An extensive planning process for the corridor produced a Locally 
Preferred Alternative of a modern streetcar to serve this corridor. This 
streetcar will significantly improve trips within Saint Paul. Trips to 
MSP airport would be slower by streetcar than the current bus. Since 
MSP is both a major connection point to suburban job centers and 
a destination in its own right, the streetcar could be complemented 
by an express bus service, running parallel to the streetcar perhaps 
along Shepard Road. The parallel service would connect with the 
streetcar on both ends but not make intermediate stops. 

On the east side of downtown Saint Paul, the East 7th corridor serves 
some of the densest neighborhoods in Saint Paul and extends on to 
Maplewood Mall, a key connection point for the northern suburbs. 
Recognizing its importance, Metro Transit recently extended the 
54 limited stop service through the East 7th corridor. Metro Transit 
has also proposed arterial BRT (aBRT) along East 7th. The recently 
implemented A Line has shown that a combination of improved 
stops, all-door boarding, optimized stop spacing, and traffic signal 
priority can significantly improve transit service and thus ridership. 
The East 7th corridor, in spite of its recent upgrade, still does not 
have the service that would respond to its key connections, high 
ridership, and dense adjacent populations.

An East 7th aBRT can be a short-term and relatively inexpensive 
project. ABRT improvements can be implemented across an entire 
corridor at once (as it was on the A Line) or segment by segment. 
ABRT can also provide additional benefits to existing local service 
through shared traffic signal priority or improved stops. Because all 
the required improvements are in city right-of-way, the City of Saint 
Paul lead the way by implementing some of these improvements 
itself. Unlike the A Line, which largely improved the function of 

single local route, the East 7th corridor is served by multiple routes 
and branches of routes. Thus, coupling this project with a network 
redesign (P3 in this report) could make aBRT easier to implement 
and more beneficial to the overall network. 

East 7th and Riverview naturally complement each other and 
as such, it could be useful to integrate them. The East 7th aBRT 
could be extended as the express service in the Riverview corridor, 
replicating Metro’s Transit recent extension of the 54.

Metro Transit plans to revise its 2012 aBRT recommendations. That and 
related discussions will certainly elevate other potential aBRT corridors. 
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Redesign the All-Day Network

Redesigning the network – changing which routes go where, 
rather than just adding routes, eliminating routes, or changing 
frequency – can be transformative for a transit network, making 
it more useful to more people. A redesign can simplify the network, 
making it easier for first time users and for people who make a wide 
variety of trips. It can eliminate duplication of service, allowing 
those resources to be redeployed for more frequency.  It can 
better connect key destinations without necessarily going through 
downtown Saint Paul, reducing the stress on infrastructure in and 
out of downtown and allowing more direct travel. Additionally, 
routes should be simplified to make navigation easier for users.

The maps below show the opportunity for redesign by looking at 
what might be possible in the eastern portion of Ramsey County. 

 x The current network is on the left. Each color represents a 
numbered bus route; each line is a separate service pattern 
on that route, most of which are presented by letters after 
the numbers. The complexity of the network is immediately 
apparent; just this quadrant has 20 patterns. This is a huge 
deterrent to new riders and existing traveling to new places. 
Furthermore, the large number of different service patterns 
means that service has to be spread across more patterns, 
which means that nearly all these patterns will be infrequent. 

 x On the right is a potential redesign serving the same area. 
Nearly every street retains service, but there are only 8 
patterns, so service can be more legible and more frequent. 
This is a much easier to use system. Furthermore, new cross-
town connections are created. Instead of only having radial 
routes originating in downtown, there are major cross-town 
routes, and routes intersect to create a grid pattern, setting up 
connection opportunities.  This also shows the potential for the 
Gold Line (P4); high-frequency routes can branch north from 
the planned Gold Line to Little Canada, Maplewood Mall, and 
White Bear neighborhood. East-west high-frequency routes 

could cross the north-south lines strategically to create simple 
transfers and connect all high population density areas and 
high employment areas. Other areas have similar existing 
service patterns and similar opportunities for change.

A redesign requires careful analysis of travel patterns and intense 
public input. This illustration should not be seen as a proposal; 
it demonstrates that there is real potential for improvement 
through rethinking the network structure. Such a restructuring 
could increase ridership without increasing costs. The new routes 
drawn here create a grid. Not all are straight lines — they jog to 
retain service on streets that currently have service and where the 
street network is interrupted by lakes — but each of the east-
west routes crosses each of the north-south routes, creating many 
connection opportunities.
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Redesign the All-Day Network

Redesigning the network – changing which routes go where, 
rather than just adding routes, eliminating routes, or changing 
frequency – can be transformative for a transit network, making 
it more useful to more people. A redesign can simplify the network, 
making it easier for first time users and for people who make a wide 
variety of trips. It can eliminate duplication of service, allowing 
those resources to be redeployed for more frequency.  It can 
better connect key destinations without necessarily going through 
downtown Saint Paul, reducing the stress on infrastructure in and 
out of downtown and allowing more direct travel. Additionally, 
routes should be simplified to make navigation easier for users.

The maps below show the opportunity for redesign by looking at 
what might be possible in the eastern portion of Ramsey County. 

 x The current network is on the left. Each color represents a 
numbered bus route; each line is a separate service pattern 
on that route, most of which are presented by letters after 
the numbers. The complexity of the network is immediately 
apparent; just this quadrant has 20 patterns. This is a huge 
deterrent to new riders and existing traveling to new places. 
Furthermore, the large number of different service patterns 
means that service has to be spread across more patterns, 
which means that nearly all these patterns will be infrequent. 

 x On the right is a potential redesign serving the same area. 
Nearly every street retains service, but there are only 8 
patterns, so service can be more legible and more frequent. 
This is a much easier to use system. Furthermore, new cross-
town connections are created. Instead of only having radial 
routes originating in downtown, there are major cross-town 
routes, and routes intersect to create a grid pattern, setting up 
connection opportunities.  This also shows the potential for the 
Gold Line (P4); high-frequency routes can branch north from 
the planned Gold Line to Little Canada, Maplewood Mall, and 
White Bear neighborhood. East-west high-frequency routes 

could cross the north-south lines strategically to create simple 
transfers and connect all high population density areas and 
high employment areas. Other areas have similar existing 
service patterns and similar opportunities for change.

A redesign requires careful analysis of travel patterns and intense 
public input. This illustration should not be seen as a proposal; 
it demonstrates that there is real potential for improvement 
through rethinking the network structure. Such a restructuring 
could increase ridership without increasing costs. The new routes 
drawn here create a grid. Not all are straight lines — they jog to 
retain service on streets that currently have service and where the 
street network is interrupted by lakes — but each of the east-
west routes crosses each of the north-south routes, creating many 
connection opportunities.
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Existing and Possible High-Frequency Routes

Increase Frequency within the Core

Increase the number of high-frequency bus routes within the core 
by adding service on current routes. 

More high-frequency routes allow people to travel more 
spontaneously, without prior planning. Increasing the frequency 
on popular existing routes will encourage ridership within the core 
for trips daily trips aside from home to work commutes.

Generally, the areas within Metro Transit's defined Market Area 1 
can yield decent ridership on high-frequency service. In the East 
Metro, this includes high population density areas across most 
of Saint Paul, West St. Paul, and South St. Paul. It also includes 
major employment areas in downtown Saint Paul, near I-35 and 
Highway 55, in Roseville, and other major destinations such as 
Grand Avenue and Maplewood Mall. 

Higher frequency can be achieved by increasing service on existing 
bus routes including 61, 74, and 270. Redesigning the core 
network (project #2) may make it easier to increase the frequent 
network by concentrating service on fewer routes. Transitways and 
aBRTs also provide high-frequency service.
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Create a new aBRT line on South Robert, as identified by Metro Transit, 
and create and a new transit center at the southern end of the route.

South Robert runs through relatively high-density and low-income 
neighborhoods in Saint Paul, South St. Paul and West St. Paul. It 
extends southwards to suburban job areas that provide employment 
opportunities for residents across Saint Paul and the East Metro. 
ABRT service here would improve trips for many existing transit riders 
and make service useful to other residents not currently using transit.

A new transit center at the south end of this route could be an anchor 
for bus routes, serving the southeast side of Ramsey County and 
into Washington County. New routes connecting here could serve 
residential areas in the south and southeast suburbs as well as to 
suburban employment centers. The aBRT would allow residents of 
Saint Paul, South St. Paul and West St. Paul to reach jobs in these 
suburban areas, provide suburban residents with an all-day link into 
Saint Paul, and facilitate connections from one suburb to another.
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Possible Connections Through New Transit Center

Create a South Robert aBRT and 
West St. Paul Transit Center
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The office parks and distribution facilities that cluster around 
highway 55 where it meets I-35E and 494 employ nearly 26,000 
people. Nearly 24% of the employees around this intersection 
commute from Washington or Ramsey County. Additionally, 31% 
of Ramsey County residents and 56% of Washington County 
residents work outside their respective counties. Today these 
residents have a hard time reaching their jobs by transit, and 
some residents can’t take advantage of these jobs because of the 
lack of transit connections. 

A new transit center at the intersection of I-35 and Highway 55 
could serve this area of high employment as well as become the 
focal point of several routes connecting major destinations and 
employment centers including Cottage Grove, South St. Paul, West 
St. Paul, Snelling, Fort Parkway, Mall of America, and Shakopee. 
The transit center would increase job opportunities for Ramsey 
and Washington County residents by increasing connectivity to 
employment centers to the south and southwest.

While there already exists a transit center 2.5 miles south of 
here, the Eagan Transit Center, it is too far south to serve the 
employment center well and would be a significant detour for new 
east-west routes. There are multiple current routes that come 
near I-35 and Hwy 55 that do not make it to Eagan. Hence, a new 
transit center at this location could serve the region well. 
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Goals and Strategies

Following a thorough analysis of the existing demographic and transit conditions and an interactive stakeholder meeting, my team and I identified the 
following goals that the stakeholders agreed on. We also introduced a set of strategies, varying combinations of which would help achieve the stated 
goals.

Goals Strategies Possible Projects

Projects

These are a sample of five projects, out of a total suggested fifteen, from the report. The suggested projects in the report are concrete actions the region 
can take to achieve the identified goals.

Existing Complex Bus Routes 

Possible ABRT Along Proposed Streetcar

Possible Simplified Bus Routes

Existing and Possible High Frequency Routes

New Transit Center and Possible Connections

New Transit Center and Possible Connections

Increase Connectivity and Decrease Travel Time

Build a strong network in the densest parts of the region so that transit is a 
convenient option all-day for all daily needs, such as work, school, and 
short errands.

Improve Reliability

Improve public transit infrastructure and signal priority for buses 
and trains to reduce wait times and make transit more predictable.

Increase Service to Suburban Job Destinations

Connect employment centers, transit centers, and intersect key 
routes, using convenient, comfortable, safe, secure, and reliable 
transit service.

Increase Service to Suburban Residential Areas

Add reverse commute service that connects the core to suburban 
employment, with a particular focus on connecting low-income 
residents to service jobs.

Better Legibility and Navigability

Improve legibility of the network so that it is easy to use for first 
time users and for riders who make a variety of trips to a variety 
of destinations.

Increase Safety and Comfort

Improve the transit experience so that riders feel safe and 
comfortable from door to door.

Improve Usefulness and Convenience of Connections Between 
Modes

Extend the usefulness of public transportation by facilitating people 
using it together with walking, biking, and car share. 2424

Route Restructure

Redesign the network and routes to be simpler and to improve 
service.

High-Frequency Network

Add more routes that operate every 15 minutes or better 
through most of the days, offering riders flexibility to travel 
without planning ahead and making transfers more seamless. 

Transitways

Build new light rail or bus rapid transit routes with dedicated 
lanes and high quality stations. 

Arterial BRT

Create routes with less frequent stops than a local buses and 
some traffic priority.

Transit Center

Build new transit centers as hubs for bus transfers, starting and 
ending routes, break areas for bus drivers, and safe waiting 
places for riders.

Express Bus

Create routers that use freeway corridors to connect commuters 
to key destinations with few intermediate stops.

First & Last Mile

Improve pedestrian and bike facilities on either end of a transit 
trip to make it easier, safer, and more comfortable for people 
to access transit.

All-Day Service

Add local bus routes that run from early morning to late evening, 
7 days a week, serving areas that either currently have no 
transit or that currently have only peak hour service. 

Existing hi-frequency routes

Arterial Bus Rapid Transit

Possible hi-frequency routes

Possible Connecting Routes

Possible Connecting RoutesExisting Rail
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City of Dallas Street Design Manual

Location Dallas, Texas
Dates March 2017 - April 2019
Firm Huitt-Zollars
Team Christof Spieler, Armandina Chapa, Tanvi Sharma, David Copeland, Corey Phelps

This project faced major setbacks as a change in city staff led to heated debates over the function of streets in a city. While many on the city staff wanted 
the traditionally car-oriented streets to begin prioritizing pedestrians, bicycles, and transit, several others were opposed to such a “complete streets” vision. 

I researched, wrote, and created graphics for the first draft of Dallas’ Street Design Manual, updating Dallas’ 1993 manual with new complete streets 
design principals. Other disciplines at Huitt-Zollars and sub-consultants updated the contents of the Drainage Design Manual and the Street Process 
Manual, while my team compiled all three with matching graphics and formatting.

  Wide pedestrian zones for high 
pedestrian traffic.

  Engaging frontages for pleasant 
pedestrian experience.

  Alternative modes of transportation for 
flexibility of use. 

  On-street parking to provide buffer from 
pedestrian zone.

  Street & pedestrian lighting for safety 
& comfort.
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2.4.2  Mixed-Use Streets
The typical functional classifications for Mixed-Use Streets 
are: Collector and Local.

Downtown streets and other main streets are examples 
of mixed-use streets. These streets encompass a variety 
of street types and land use contexts, from downtown to 
small main street locations. Buildings are usually close to 
the street and offer a vibrant blend of opportunities to live, 
work, shop, and play.  In their present form, these streets 
already have some pedestrian and bicycle activities. In 
some locations, they carry heavy traffic. On Mixed-Use 
Streets, the focus is on slower traffic speeds and a greater 
emphasis on pedestrian, bicycle and transit choices. 
This street type is the most flexible and the multipurpose 
use of street space-street parking is common along 
Mixed-Use Streets. Often there are large parking areas 
and other auto-oriented land uses located at the edges 
of commercial areas. The design of Mixed-Use Streets is 
targeted for pedestrians, bicyclists, and transit users with 
the goal of reducing motor vehicle speeds and creating a 
more desirable environment for people.

A range of street types are identified in the Downtown 
Dallas 360 Plan that further define streets and uses in the 
City Center, and additional information can be found in 
the CBD Comprehensive Transportation Plan.

See Complete Streets Manual (46-49) for more information.

Parking Travelway Travelway Transit

Key Features:

 Wide pedestrian zones for high pedestrian traffic.

 Engaging frontages for pleasant pedestrian experience.

 Alternative modes of transportation for flexibility of use. 

 On-street parking to provide a buffer from pedestrian zone.

 Street and pedestrian lighting for safety and comfort.

 Trees and landscaping for aesthetics and shade or buffer

 Furniture and amenities for improved usability of the street.

Wayfinding and signage for enhancing the user experience.

20 Section 2  Street Types

2.4.3  Commercial Streets
The typical functional classifications for Commercial 
Streets are: Arterial, Collector, and Local.

These streets serve mostly commercial or institutional 
areas with low densities, Buildings are likely set back from 
the road and do not feature on-street parking. Buildings 
are typically set back from the road, serve faster moving 
traffic and provide regional connections. However, there 
are opportunities for improving walking, biking, and transit 
between destinations and this street type.

Adjacent land uses function as service and job 
destinations, with buildings located on separate parcels. 
Land uses include offices, restaurants, and a range of 
retail and commercial uses. Adjacent land uses may also 
include multifamily housing in low-, mid- and high-rise 
apartment buildings.

Commercial Streets should be designed to accommodate 
pedestrians while still maintaining vehicle traffic flow. This 
objective may be inherently unpleasant for pedestrian, 
bicycle, and transit users, however, the safety of such users 
- particularly at intersections - is a paramount concern.

See Complete Streets Manual (50-53) for more information.

Turn LaneTravelway Travelway TravelwayTravelway

Key Features:

 Continuous sidewalks with access to all businesses

 Uniform street lighting for safety and comfort. 

 Trees and landscaping for overall aesthetics.

 Optional median for access control and as refuge area 
for pedestrian crossings.
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2.4.4  Residential Streets
The typical functional classifications for Residential 
Streets are: Collector and Local. 

These streets serve residential land uses as well as 
schools, churches and businesses within residential 
neighborhoods. Residential streets can vary from 
serving high volumes and lower speeds, depending on 
the surrounding neighborhood context. However, the 
dominant land use is single family. This type of street will 
likely also have pedestrian bicycle, and transit activity to 
connect important neighborhood destinations.

Residential Streets are designed for lower vehicle 
speeds and place an emphasis on intersection safety for 
pedestrians, bicyclists, and transit users.

See Complete Streets Manual (54-57) for more information.

Travelway Travelway BikeBike ParkingParking Turn Lane

Key Features:

 Continuous sidewalks connecting homes to schools and 
other neighborhood destinations.

 Transit stops throughout allowing alternative transportation.

 Optional on-street parking to slow down traffic.

 Street lighting for safety and comfort. 

 Trees and landscaping integrated harmoniously with 
properties.

 Furniture and amenities for improved usability of the street.

Mixed Use Street

  Continuous sidewalks with access to 
all businesses

  Uniform street lighting for safety and 
comfort. 

  Trees and landscaping for overall 
aesthetics.

  Optional median for access control 
and as refuge area for pedestrian 
crossings.
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2.4.2  Mixed-Use Streets
The typical functional classifications for Mixed-Use Streets 
are: Collector and Local.

Downtown streets and other main streets are examples 
of mixed-use streets. These streets encompass a variety 
of street types and land use contexts, from downtown to 
small main street locations. Buildings are usually close to 
the street and offer a vibrant blend of opportunities to live, 
work, shop, and play.  In their present form, these streets 
already have some pedestrian and bicycle activities. In 
some locations, they carry heavy traffic. On Mixed-Use 
Streets, the focus is on slower traffic speeds and a greater 
emphasis on pedestrian, bicycle and transit choices. 
This street type is the most flexible and the multipurpose 
use of street space-street parking is common along 
Mixed-Use Streets. Often there are large parking areas 
and other auto-oriented land uses located at the edges 
of commercial areas. The design of Mixed-Use Streets is 
targeted for pedestrians, bicyclists, and transit users with 
the goal of reducing motor vehicle speeds and creating a 
more desirable environment for people.

A range of street types are identified in the Downtown 
Dallas 360 Plan that further define streets and uses in the 
City Center, and additional information can be found in 
the CBD Comprehensive Transportation Plan.

See Complete Streets Manual (46-49) for more information.

Parking Travelway Travelway Transit

Key Features:

 Wide pedestrian zones for high pedestrian traffic.

 Engaging frontages for pleasant pedestrian experience.

 Alternative modes of transportation for flexibility of use. 

 On-street parking to provide a buffer from pedestrian zone.

 Street and pedestrian lighting for safety and comfort.

 Trees and landscaping for aesthetics and shade or buffer

 Furniture and amenities for improved usability of the street.

Wayfinding and signage for enhancing the user experience.

20 Section 2  Street Types

2.4.3  Commercial Streets
The typical functional classifications for Commercial 
Streets are: Arterial, Collector, and Local.

These streets serve mostly commercial or institutional 
areas with low densities, Buildings are likely set back from 
the road and do not feature on-street parking. Buildings 
are typically set back from the road, serve faster moving 
traffic and provide regional connections. However, there 
are opportunities for improving walking, biking, and transit 
between destinations and this street type.

Adjacent land uses function as service and job 
destinations, with buildings located on separate parcels. 
Land uses include offices, restaurants, and a range of 
retail and commercial uses. Adjacent land uses may also 
include multifamily housing in low-, mid- and high-rise 
apartment buildings.

Commercial Streets should be designed to accommodate 
pedestrians while still maintaining vehicle traffic flow. This 
objective may be inherently unpleasant for pedestrian, 
bicycle, and transit users, however, the safety of such users 
- particularly at intersections - is a paramount concern.

See Complete Streets Manual (50-53) for more information.

Turn LaneTravelway Travelway TravelwayTravelway

Key Features:

 Continuous sidewalks with access to all businesses

 Uniform street lighting for safety and comfort. 

 Trees and landscaping for overall aesthetics.

 Optional median for access control and as refuge area 
for pedestrian crossings.
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2.4.4  Residential Streets
The typical functional classifications for Residential 
Streets are: Collector and Local. 

These streets serve residential land uses as well as 
schools, churches and businesses within residential 
neighborhoods. Residential streets can vary from 
serving high volumes and lower speeds, depending on 
the surrounding neighborhood context. However, the 
dominant land use is single family. This type of street will 
likely also have pedestrian bicycle, and transit activity to 
connect important neighborhood destinations.

Residential Streets are designed for lower vehicle 
speeds and place an emphasis on intersection safety for 
pedestrians, bicyclists, and transit users.

See Complete Streets Manual (54-57) for more information.

Travelway Travelway BikeBike ParkingParking Turn Lane

Key Features:

 Continuous sidewalks connecting homes to schools and 
other neighborhood destinations.

 Transit stops throughout allowing alternative transportation.

 Optional on-street parking to slow down traffic.

 Street lighting for safety and comfort. 

 Trees and landscaping integrated harmoniously with 
properties.

 Furniture and amenities for improved usability of the street.

Commercial Street

  Continuous sidewalks connecting 
homes to schools and other 
neighborhood destinations.

  Transit stops throughout allowing 
alternative transportation.

  Optional on-street parking to slow 
down traffic.

  Street lighting for safety and comfort. 
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2.4.2  Mixed-Use Streets
The typical functional classifications for Mixed-Use Streets 
are: Collector and Local.

Downtown streets and other main streets are examples 
of mixed-use streets. These streets encompass a variety 
of street types and land use contexts, from downtown to 
small main street locations. Buildings are usually close to 
the street and offer a vibrant blend of opportunities to live, 
work, shop, and play.  In their present form, these streets 
already have some pedestrian and bicycle activities. In 
some locations, they carry heavy traffic. On Mixed-Use 
Streets, the focus is on slower traffic speeds and a greater 
emphasis on pedestrian, bicycle and transit choices. 
This street type is the most flexible and the multipurpose 
use of street space-street parking is common along 
Mixed-Use Streets. Often there are large parking areas 
and other auto-oriented land uses located at the edges 
of commercial areas. The design of Mixed-Use Streets is 
targeted for pedestrians, bicyclists, and transit users with 
the goal of reducing motor vehicle speeds and creating a 
more desirable environment for people.

A range of street types are identified in the Downtown 
Dallas 360 Plan that further define streets and uses in the 
City Center, and additional information can be found in 
the CBD Comprehensive Transportation Plan.

See Complete Streets Manual (46-49) for more information.

Parking Travelway Travelway Transit

Key Features:

 Wide pedestrian zones for high pedestrian traffic.

 Engaging frontages for pleasant pedestrian experience.

 Alternative modes of transportation for flexibility of use. 

 On-street parking to provide a buffer from pedestrian zone.

 Street and pedestrian lighting for safety and comfort.

 Trees and landscaping for aesthetics and shade or buffer

 Furniture and amenities for improved usability of the street.

Wayfinding and signage for enhancing the user experience.

20 Section 2  Street Types

2.4.3  Commercial Streets
The typical functional classifications for Commercial 
Streets are: Arterial, Collector, and Local.

These streets serve mostly commercial or institutional 
areas with low densities, Buildings are likely set back from 
the road and do not feature on-street parking. Buildings 
are typically set back from the road, serve faster moving 
traffic and provide regional connections. However, there 
are opportunities for improving walking, biking, and transit 
between destinations and this street type.

Adjacent land uses function as service and job 
destinations, with buildings located on separate parcels. 
Land uses include offices, restaurants, and a range of 
retail and commercial uses. Adjacent land uses may also 
include multifamily housing in low-, mid- and high-rise 
apartment buildings.

Commercial Streets should be designed to accommodate 
pedestrians while still maintaining vehicle traffic flow. This 
objective may be inherently unpleasant for pedestrian, 
bicycle, and transit users, however, the safety of such users 
- particularly at intersections - is a paramount concern.

See Complete Streets Manual (50-53) for more information.

Turn LaneTravelway Travelway TravelwayTravelway

Key Features:

 Continuous sidewalks with access to all businesses

 Uniform street lighting for safety and comfort. 

 Trees and landscaping for overall aesthetics.

 Optional median for access control and as refuge area 
for pedestrian crossings.
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2.4.4  Residential Streets
The typical functional classifications for Residential 
Streets are: Collector and Local. 

These streets serve residential land uses as well as 
schools, churches and businesses within residential 
neighborhoods. Residential streets can vary from 
serving high volumes and lower speeds, depending on 
the surrounding neighborhood context. However, the 
dominant land use is single family. This type of street will 
likely also have pedestrian bicycle, and transit activity to 
connect important neighborhood destinations.

Residential Streets are designed for lower vehicle 
speeds and place an emphasis on intersection safety for 
pedestrians, bicyclists, and transit users.

See Complete Streets Manual (54-57) for more information.

Travelway Travelway BikeBike ParkingParking Turn Lane

Key Features:

 Continuous sidewalks connecting homes to schools and 
other neighborhood destinations.

 Transit stops throughout allowing alternative transportation.

 Optional on-street parking to slow down traffic.

 Street lighting for safety and comfort. 

 Trees and landscaping integrated harmoniously with 
properties.

 Furniture and amenities for improved usability of the street.

Residential Street

  Wide travel lanes for larger design 
vehicles.

  Continuous sidewalks accessing all 
properties.
Optional median as refuge area for 
pedestrian crossing.

22 Section 2  Street Types

2.4.5  Industrial Streets
The�typical�functional�classifications�for�Industrial�Streets�
are: Arterial, Collector, and Local� 

Industrial Streets serve industrial corridors� They are built 
with wide lanes and intersections to accommodate trucks 
and other large vehicles� Industrial streets are located 
within large areas of land with a mix of low- and medium-
density industrial buildings and industrial yards� They often 
have large surface parking lots for cars and trucks, and 
should have quality access� Due to the need for freight rail 
access, industrial streets are often linked to rail lines�

Transit, sidewalks, and pedestrian amenities are typically 
limited in these areas� However, industrial streets may 
serve as through-routes to adjacent land uses, and thus 
these amenities should not be overlooked on industrial 
streets if residential or transit facilities are in the vicinity�

See Complete Streets Manual (58-61) for more information�

Travelway Travelway

Key Features:

 Wide travel lanes for larger design vehicles�

 Continuous sidewalks accessing all properties�

Optional median as refuge area for pedestrian crossing�
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2.4.6  Parkways
The�typical�functional�classifications�for�Parkways�are:�
Arterial and Collector�

Parkways extend through natural areas (such as lakes, 
rivers,�floodplains,�streams,�and�parks)�where�there�
is a desire to maintain or create a park-like feel to the 
roadway� Parkways serve sensitive areas - such as White 
Rock Lake, the Escarpment, and the Great Trinity Forest - 
and may be elevated within these areas� Design elements 
may include wide landscaped medians, structures with 
natural materials, and shared use hike and bike paths 
alongside the roadway in lieu of sidewalks�

The primary objective of a parkway is to reduce motor 
vehicle speeds and provide safe intersections for 
pedestrians, bicycles and transit users�

See Complete Streets Manual (62-65) for more information�

Turn Lane Travelway Travelway

Key Features:

 Trees and landscaping, especially on optional medians, 
as an extension of the surrounding greenery�

 Continuous pedestrian zones or shared-use paths 
buffered from travelway for pedestrians and bicycles, 
integrated with landscaping�

 Safe crossings for park access�

24 Section 2  Street Types

2.4.7  Woonerf Streets
The�typical�functional�classification�for�Woonerf�Streets�are:�
Local� 

The Woonerf street concept reclaims the street as public 
space for greater use by people in contrast to being a primary 
transportation oriented corridor for motorized vehicles� 

Woonerf streets are shared streets used by streetcars, 
pedestrians, bikers, and automobile drivers� A shared 
street is based on an urban design concept, in which a 
street is designed to be shared among various modes 
of travel in order to minimize segregation between road 
users in a commercial or residential setting� They require 
traffic�calming,�very�low�speed�limits,�and�audio�and�visual�
signage� Woonerfs blend the special borders, surfaces, 
or zones used by these several users� These also require 
careful intersections and crossings for pedestrian and 
bicyclists, as well as, controlled turn lanes for cars� Truck 
traffic�is�either�prohibited�or�very�restricted�to�only�the�
smallest of delivery vehicles for local customers only� 

Woonerf streets are considered as specialty streets which 
may have unusual design parameters and characteristics�  
The�designer�shall�engage�with�City�staff�in�defining�the�
specific�design�criteria�that�will�be�used�for�the�woonerf�street,�
including any specialized construction details necessary for 
proposed materials and features to be incorporated� 

Shared

Key Features:

 No curbs or vertical separation for free pedestrian 
movement�

 Optional pedestrian safety elements, such as bollards�

 Urban design features, such as material changes, to 
slow�traffic.

 Street and pedestrian lighting for safety and comfort� 

 Trees and landscaping for aesthetics and shade�

Wayfinding�and�signage�for�enhancing�the�user�
experience�

Industrial Street

  Trees and landscaping, especially on 
optional medians, as an extension of the 
surrounding greenery.

  Continuous pedestrian zones or 
shared-use paths for pedestrians and 
bicycles, integrated with landscaping.

  Safe crossings for park access.

22 Section 2  Street Types

2.4.5  Industrial Streets
The�typical�functional�classifications�for�Industrial�Streets�
are: Arterial, Collector, and Local� 

Industrial Streets serve industrial corridors� They are built 
with wide lanes and intersections to accommodate trucks 
and other large vehicles� Industrial streets are located 
within large areas of land with a mix of low- and medium-
density industrial buildings and industrial yards� They often 
have large surface parking lots for cars and trucks, and 
should have quality access� Due to the need for freight rail 
access, industrial streets are often linked to rail lines�

Transit, sidewalks, and pedestrian amenities are typically 
limited in these areas� However, industrial streets may 
serve as through-routes to adjacent land uses, and thus 
these amenities should not be overlooked on industrial 
streets if residential or transit facilities are in the vicinity�

See Complete Streets Manual (58-61) for more information�

Travelway Travelway

Key Features:

 Wide travel lanes for larger design vehicles�

 Continuous sidewalks accessing all properties�

Optional median as refuge area for pedestrian crossing�
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2.4.6  Parkways
The�typical�functional�classifications�for�Parkways�are:�
Arterial and Collector�

Parkways extend through natural areas (such as lakes, 
rivers,�floodplains,�streams,�and�parks)�where�there�
is a desire to maintain or create a park-like feel to the 
roadway� Parkways serve sensitive areas - such as White 
Rock Lake, the Escarpment, and the Great Trinity Forest - 
and may be elevated within these areas� Design elements 
may include wide landscaped medians, structures with 
natural materials, and shared use hike and bike paths 
alongside the roadway in lieu of sidewalks�

The primary objective of a parkway is to reduce motor 
vehicle speeds and provide safe intersections for 
pedestrians, bicycles and transit users�

See Complete Streets Manual (62-65) for more information�

Turn Lane Travelway Travelway

Key Features:

 Trees and landscaping, especially on optional medians, 
as an extension of the surrounding greenery�

 Continuous pedestrian zones or shared-use paths 
buffered from travelway for pedestrians and bicycles, 
integrated with landscaping�

 Safe crossings for park access�

24 Section 2  Street Types

2.4.7  Woonerf Streets
The�typical�functional�classification�for�Woonerf�Streets�are:�
Local� 

The Woonerf street concept reclaims the street as public 
space for greater use by people in contrast to being a primary 
transportation oriented corridor for motorized vehicles� 

Woonerf streets are shared streets used by streetcars, 
pedestrians, bikers, and automobile drivers� A shared 
street is based on an urban design concept, in which a 
street is designed to be shared among various modes 
of travel in order to minimize segregation between road 
users in a commercial or residential setting� They require 
traffic�calming,�very�low�speed�limits,�and�audio�and�visual�
signage� Woonerfs blend the special borders, surfaces, 
or zones used by these several users� These also require 
careful intersections and crossings for pedestrian and 
bicyclists, as well as, controlled turn lanes for cars� Truck 
traffic�is�either�prohibited�or�very�restricted�to�only�the�
smallest of delivery vehicles for local customers only� 

Woonerf streets are considered as specialty streets which 
may have unusual design parameters and characteristics�  
The�designer�shall�engage�with�City�staff�in�defining�the�
specific�design�criteria�that�will�be�used�for�the�woonerf�street,�
including any specialized construction details necessary for 
proposed materials and features to be incorporated� 

Shared

Key Features:

 No curbs or vertical separation for free pedestrian 
movement�

 Optional pedestrian safety elements, such as bollards�

 Urban design features, such as material changes, to 
slow�traffic.

 Street and pedestrian lighting for safety and comfort� 

 Trees and landscaping for aesthetics and shade�

Wayfinding�and�signage�for�enhancing�the�user�
experience�

Parkway

Street Types and Corresponding Elements

Pedestrian and Street Zones


