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21st Century 
Infrastructure

INTRODUCTION

The 21st century will be a period of enormous change. World popu-

lation growth combined with increasing industrialization in the 

developing nations has resulted in an enormous drain on resources, 

particularly energy and water. Petroleum, once treated for all prac-

tical purposes as limitless, is now proving more difficult to find. 

Furthermore, most of the known petroleum reserves are located in 

countries with a reputation for instability, raising concerns in the U.S. 

over energy security. 

 In addition, the dependence of industry on petroleum, coal and 

other fossil fuels has resulted in the release of enormous amounts of 

carbon dioxide and other so-called greenhouse gases (GHGs), rais-

ing atmospheric concentrations well beyond historic levels. Concerns 

over the possibility of climate change with devastating effects along 

with future energy supplies is causing industry and government to 

rethink how energy will be supplied, used and conserved in the com-

ing decades.

 These global issues are spilling over into U.S. cities, causing 

them to contemplate how these changes will affect their operations, 

and what sort of adaptive measures should be put in place to enable 

them to continue to grow and develop economically. For the City of 

Cincinnati, the future supplies and costs of energy will become major 

issues in the coming decades. Current decisions about transportation, 

specifically the I-75 corridor, will have impacts for decades, if not 

generations to come.

LESSONS FROM THE BUILDING DESIGN COMMUNIT Y

Early on, leaders in the building design industry recognized the rela-

tionship of buildings to the problems and issues associated with ener-

gy and GHG emissions. The leaders noted that 48% of the energy 

produced in the U.S. is used in buildings. (See Figure 1.) Programs 

such as the U.S. Green Building Council’s LEED (Leadership in 

Energy and Environmental Design) were established to provide a 

consistent way of measuring a building’s contribution to sustainabil-

ity, including improvements in energy efficiency and GHG emissions 

reduction. Over the last decade, LEED has transformed the building 

industry by redefining building value in the minds of the building 

owners, tenants, residents and the general public. In the past, build-

ings were designed and constructed to achieve the lowest first cost, 

without much regard to energy efficiency. Today, LEED-certified 

buildings command higher prices and rents as buyers and tenants 

recognize the value in lower operating costs.

 The work and accomplishments of the USGBC are remarkable in 

the sense that they created a meaningful value proposition for build-

ing “green,” incorporating energy efficiency and GHG emissions 

reduction. Conspicuously absent however are incentives, not only to 

embed energy conservation and emissions reductions into the build-

ing designs, but to do so at a speed commensurate with the problems 

and urgencies at hand.

 The building design community sought to address this miss-

ing element. In 2007, industry leaders established the Architecture 

2030 Challenge, setting a goal of producing only “zero net energy” 

buildings by the year 2030. They reasoned that by 2035, 75% of the 

FIGURE 1: U.S. ENERGY CONSUMPTION BY SECTOR
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U.S. building stock would either be replaced or subject to a major 

renovation. Furthermore, unless action is taken immediately, many if 

not most of the new or renovated building stock will have achieved 

little in the way of GHG emissions reductions or energy efficiency. 

Accordingly, the leaders set aggressive targets and timetables for 

reducing energy consumption and GHG emissions. 

 With today’s technologies, building designers can readily achieve 

50% reductions below the regional or national averages (by building 

type) starting now. In addition, expected advances in building tech-

nology make it reasonable to set increases in the fossil fuel reduction 

standards. According to the timetable, new buildings or major reno-

vations will be carbon-neutral by 2030.

IMPACTS OF TRANSPORTATION

The energy consumption statistics for buildings also raise an impor-

tant question: “What about the other 52%?” As depicted in Figure 

1, transportation accounts for 27% of U.S. energy consumption, 

with the remaining 25% going to industry. More importantly, 95% 

of the energy used for transportation is petroleum based, thus mak-

ing transportation in its current form a strategic energy issue for this 

country. Given the substantial energy impacts plus the strategic issues 

associated with its heavy reliance on petroleum, strong arguments can 

be raised for moving away from fuel-based forms of transportation to 

those that are energy-based. It also follows that the roads, highways 

and infrastructure associated with fuel-based transportation need to 

be revisited, deferring to more multi-modal forms. 

These issues have not gone unnoticed. Recognizing these issues, the 

Federal Highway Administration (FHWA) and the U.S. Department 

of Transportation have spelled out policies and strategies to reduce 

greenhouse gas emissions in transportation through several strategies 

including energy efficiency. Like buildings, they are addressing GHG 

emissions and have distilled their reduction strategies into four ele-

ments, known unofficially as the four-legged stool. The first and 

second legs address vehicles and fuels, seeking a 50% cut in GHG 

emission per mile by 2030 and an almost complete decarbonization 

of transport vehicles and fuels by 2050. The third leg involves slow-

ing the annual growth of U.S. vehicle miles traveled (VMT) to 1%. 

This strategy is seen as especially valuable for meeting GHG emis-

sions reduction targets. Moreover, VMT growth is already slowing 

due to fuel price increases and demographic changes. The fourth leg 

focuses on vehicle and systems operations, seeking to change the way 

in which light duty vehicles (LDVs) are used and driven. One of the 

precepts is termed “eco-driving,” a set of best practices to reduce fuel 

use and GHG emissions. By following a number of simple tips, driv-

ers can reduce fuel use by up to 15%.

A 2030 CHALLENGE EQUIVALENT FOR INFRASTRUCTURE?

Recalling the rationale for the Architecture 2030 Challenge, it stands 

to reason that much of the infrastructure will also by replaced or 

will undergo substantial renovation over the next several decades. 

However, unlike buildings, infrastructure is a mix of systems that 

provide services and connections among people and communities. A 

city’s infrastructure provides mobility and access, power, water, fresh 

air, sanitation, heat, light, comfort, information and materials flow, 

FIGURE 2: THE 4-LEGGED STOOL OF GHG REDUCTION 
STRATEGIES FOR TRANSPORTATION

FIGURE 3: ADDRESSING TRAFFIC CONGESTION: VERTICAL APPROACH VS. LATERAL 
APPROACH
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and security. In a large sense, infrastructure delivers quality of life to 

communities.

 In contrast, buildings are discrete entities, mostly independent of 

one another. If a building outlives its usefulness, it is relatively easy to 

tear it down and replace it with one that is more suitable. Not so with 

infrastructure. Repair and replacement at a systems-level is not only 

expensive but highly disruptive to day-to-day operations. Therefore 

it is not surprising that much of this nation’s infrastructure is now in 

serious disrepair. In their 2009 Report Card, the American Society 

of Civil Engineers (ASCE) gave the nation’s infrastructure a grade of 

D. They also estimated that the cost of repair and upgrade to accept-

able levels would require an expenditure of $2.2 trillion over the next 

five years.

 ASCE has been publishing its Infrastructure Report Card for 

more than a decade, yet only recently has it received much attention. 

In prior years, the Report Card was frequently dismissed as a self-

serving statement designed to provide employment for the engineer-

ing industry. However, in the last several years, numerous examples 

of infrastructure decay and concurrent increases in risk to the public 

have turned up, the most tragic of which was the August 1, 2007 col-

lapse of the I-35 bridge during rush hour in Minneapolis, MN. This 

not only vindicated ASCE but brought the issue of the nation’s inad-

equate and decaying infrastructure to the forefront.

 The urgent need of U.S. infrastructure repair has promoted leg-

islators at both the federal and state level to prepare legislation and 

issue bonds to fund critical infrastructure projects. Infrastructure 

repair and replacement is also seen as a means of job creation, which 

in the current economy has important ramifications. Although it is 

clearly important to make the needed repairs and upgrades and cre-

ate jobs, it is perhaps more important to make sure that the resulting 

infrastructure will target the same level of energy and resource efficien-

cies, and GHG reductions as did the building industry. There are signifi-

cant concerns that expediency will trump energy and resource efficiency 

and ecological effectiveness, and that politics will trump sensibility.

ROADS ARE FOREVER!

Furthermore, it is the nature of infrastructure that makes it so impor-

tant to direct its repair, upgrade and replacement in a sensible energy 

and ecologically efficient, and socially effective way. Unlike buildings; 

roads, bridges, highways and interstates define a city or a community. 

Once built, they are there for generations, predetermining how peo-

ple and communities will live, work and connect to other communi-

ties, cultural and sport facilities, and core urban areas. The same can 

be applied to airports, dams, railways, water ways, water and waste-

water systems, transit systems and more. Not taking advantage of the 

opportunity to improve the community connections and effectiveness 

will have negative ramifications for generations to come.

 Recognizing the importance of roads and transportation to a city 

and its various communities, FHWA has shifted its policies from 

mobility to livability. It is taking a more collaborative approach to 

transportation improvements by considering the unique context, 

scope and stakeholders associated with each project. Here it is seek-

ing to incorporate the principles of context sensitive design into all 

aspects of transportation planning and project development. Through 

this approach, FHWA believes that it is creating a pathway to sus-

tainable transportation. In FHWA’s view, transportation needs to be 

an asset to the city, providing access to a city’s cultural and economic 

resources, and connecting the communities that reside therein.

FOCUS ON CINCINNATI

In crafting the I-75 Focus Areas project, the City of Cincinnati 

affirmed its determination to get engaged in the Ohio Department 

of Transportation (ODOT) and Kentucky Transportation Council 

(KYTC) planning process for improving I-75 highway safety, access, 

and capacity. The City saw this as an opportunity to use the invest-

ment in the study to rethink, revitalize, and improve communities 

and business areas along the corridor. The City also seeks to coordi-

nate other infrastructure investments such as highway reconstruction 

and the requirements of the Metropolitan Sewer District (MSD) 

Consent Decree.

 Considering the long term implications of the I-75 improvements 

to the City’s well-being, it is recommended that the City focus on 

three areas of improvement:

Making Cincinnati a more livable city.1

Increasing Cincinnati’s business attractiveness to spur economic 2

growth.

Dealing with the symptoms and consequences of non-sustainable 3

development.
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MAKING CINCINNATI A MORE LIVABLE CIT Y

Livability is the sum of the factors that add up to a community’s 

quality of life – including the built and natural environments, eco-

nomic prosperity, social stability and equity, educational opportunity, 

and cultural, entertainment and recreation possibilities. In terms of 

sustainable transportation, such a city should provide good access to 

the people, places, goods and services important to social and eco-

nomic well being.

 The Urban Design Associates project team conducted a number 

of public meetings which involved many community organizations 

inside and outside of the focus areas. The team also met with indi-

vidual leaders and residents, all geared to developing a sound under-

standing of community needs and issues. Based on the results of 

those meetings which collectively defined the sense of livability, the 

team composed a set of community objectives and priority issues.

These are: 

Connect the City together by improving internal mobility»

Restore the urban ecology to improve quality of life»

Build on the rich heritage and unique communities of the City»

Create a vision for a new economy and attract related businesses»

INCREASING CINCINNATI ’S BUSINESS AT TRACTIVENESS 

TO SPUR ECONOMIC GROW TH

The City recognizes the importance of I-75 as a major factor in the 

City’s growth and development. Yet the City also recognizes that 

I-75 is part of a major north-south interstate highway and rail trans-

portation corridor that bisects the city, consequently disconnecting a 

number of Cincinnati communities. 

 The presence of a busy interstate and rail corridor will no doubt 

continue to be a major contributor to economic success. However, in 

an increasingly globalized 21st century economy, cities are finding 

that they are competing globally for business investment. Because 

of advancements in computers and telecommunications, businesses 

are finding that they can locate most anywhere, so long as they can 

attract employees with the requisite knowledge skills. Thus for cities, 

the basis of competition is quality of life.

 Thus for Cincinnati, a key determinant for business attractiveness 

will be its ability to create a more livable city, one that not only meets 

the needs and values of its communities, but one that has broad 

appeal to a knowledgeable and skilled workforce of the future.

EVOLVING FEDERAL POLICY: SUSTAINABLE DEVELOPMENT 

AND LIVABLE COMMUNITIES

At the federal level, Housing and Urban Development (HUD), 

Transportation (DOT) and the Environmental Protection Agency 

(EPA) have recently established an interagency partnership for sus-

tainable communities incorporating the following principles: 

Provide more transportation choices. Develop safe, reliable, and »

economical transportation choices to decrease household transporta-

tion costs, reduce our nation’s dependence on foreign oil, improve air 

quality, reduce greenhouse gas emissions, and promote public health.

Promote equitable, affordable housing. Expand location-and »

energy-efficient housing choices for people of all ages, incomes, 

races, and ethnicities to increase mobility and lower the combined 

cost of housing and transportation.

Enhance economic competitiveness. Improve economic competi-»

tiveness through reliable and timely access to employment cen-

ters, educational opportunities, services and other basic needs by 

workers, as well as expanded business access to markets.

Support existing communities. Target federal funding toward »

existing communities – through strategies like transit oriented, 

mixed-use development, and land recycling – to increase commu-

nity revitalization and the efficiency of public works investments 

and safeguard rural landscapes.

Coordinate and leverage federal policies and investment. Align »

federal policies and funding to remove barriers to collaboration, 

leverage funding, and increase the accountability and effectiveness 

of all levels of government to plan for future growth, including 

making smart energy choices such as locally generated renewable 

energy

Value communities and neighborhoods. Enhance the unique »

characteristics of all communities by investing in healthy, safe, 

and walkable neighborhoods – rural, urban, or suburban.

This new partnership direction from the three federal agencies most 

involved in urban transportation and community investment, and 

most invested its effective and beneficial outcome, argues for the 

importance of broad consideration of issues addressed in this study, 

and for long-term outcome perspective in decision-making. It also 

emphasizes the importance of social and economic impacts – both 

how they are considered, and how they are valued. 

_____________________
1 Source: An Introduction to the U.S. Green Building Council and the LEED™ 
Green Building Rating System, U.S. GBC, August 2003.
2 Source: Global Climate Change: Transportation’s Role in Reducing Greenhouse 
Gas Emissions, Cynthia Burbank, National Planning and Environment Practice 
Leader, Parsons Brinckerhoff, Climate Change Workshop for MPOs and DOTs, 
September 24, 2008, Albany, NY, http://www.fhwa.dot.gov/hep/climate/gccal-
bany.htm 
3 Sources: Glatting Jackson, CSS Implementation: Debunking the Myths, http://
www.ite.org/css/2-CSS%20Implementation%20-%20Debunking%20the%20
Myths%20.ppt 
4 Source: Partners for Livable Communities, http://www.livable.com/about-us/
what-is-livability
5 State of the World: FIDIC Infrastructure Report 2009, Chapter 1 (W. A. 
Wallace)
6 HUD, DOT and EPA Partnership: Sustainable Communities, June 16, 2009 
http://www.epa.gov/smartgrowth/partnership/index.html
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Overview the mill creek valley, regarded by many as a tired industrial 

valley, will be the beneficiary of massive infrastructure improvements 

over the next twenty years. The reconstruction of I-75 and improve-

ments to the storm and sanitary sewers that flow into the valley, if 

properly designed, will have a transformative effect on the future 

of the city. These multi-billion dollar investments will influence 

the quality of life for the valley communities and have the ability to 

improve Cincinnati’s competitiveness by attracting future generations 

of citizens in search of great places to live, work and play. This study 

will demonstrate that by properly managing these huge investments, 

the city will leverage additional investment in the creation of a sus-

tainable ecosystem, new forms of mobility, preservation of unique 

historic neighborhoods, and transformation of underutilized land 

into centers of research and commerce.

 Four study areas were identified by the city based on the location 

of highway interchanges: Mitchell; Northside / South Cumminsville; 

Camp Washington; and Queensgate. To understand the potential 

for these four study areas, the team studied the major systems of the 

Mill Creek valley including highways, railroads, the creek, open space 

system and future improvements. Each of these systems influenced 

the planning frameworks for communities in the four study areas. In 

addition, each community in this study developed plans for strength-

ening their neighborhoods and attracting investment. This study 

integrated their work within the context of valley wide improvements 

and the massive change that could come with a sustainable new 

highway and sewer infrastructure that contributes to sustainability.

REGIONAL AERIAL PHOTOGRAPH

This image shows the approximate boundaries of the four study areas (counterclockwise from the upper right): 
Spring Grove Village / St. Bernard; Northside / South Cumminsville; Camp Washington / CUF; Queensgate.

VIEW ACROSS THE VALLEY 

This image depicts the cross section of uses the valley has to serve. 
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It is important to recognize the major city-wide projects that have, in 

effect, initiated this Revive Cincinnati study. The rebuilding efforts 

of both the Greater Cincinnati Metropolitan Sewer District (MSD) 

and the Federal Highway Administration (FHWA)’s systems will 

have a long lasting impact on this region. Finding joint resolutions 

that can accomplish the goals of both entities while collectively 

advancing the city to the 21st Century is imperative. The following 

lays out goals and recommendations related to MSD and FHWA/

ODOT. 

MSD

MSD is facing EPA and federal court-ordered mandates remedy-

ing wet-weather overflows of its aging and mostly combined sewer 

system. Widespread combined sewer overflows (CSO’s) during wet 

weather events are the primary problem; many of these CSO’s occur 

in and along the Mill Creek valley floor. The needed corrective 

actions will total in the billions of dollars of capital investments. The 

environmental and public health and welfare needs behind CSO cor-

rective actions are well documented. At the same time, the corrective 

actions program must be managed and delivered in a way that mini-

mizes adverse effects on ratepayers and economic competitiveness of 

the City. In addition, these corrective actions should, where possible, 

contribute to the goal of creating vibrant and livable communities.

FHWA & ODOT

The FHWA’s scheduled multi-billion dollar program to rebuild I-75 

aims to resolve major safety and capacity problems along the corridor 

from the Brent Spence Bridge north to the I-275 loop. The redesign 

FINDING JOINT RESOLUTIONS

of the highway and most of interchanges is underway and the con-

struction is set to kick off in 2013. There are, however, opportunities 

to positively effect the environment and communities surrounding 

the interstate without affecting ODOT’s designs. 

A Shared vision

With a rebuilt interstate thru the same valley that is populated 

with some of MSD’s most problematic CSOs, there is a significant 

opportunity to jointly resolve, though near-term investments or 

longer-term strategies, wet weather and community livability issues. 

These opportunities are complete and far-reaching compliments to 

the principles established jointly by USDOT (including FHWA), 

USEPA and the Department of Housing and Urban Development 

in their June 2009 Partnership for Sustainable Communities policy 

agreement. 

Recommendations

The Revive Cincinnati plan makes the following recommendations 

in support of City and MSD needs, and in consideration of the 

DOT/EPA/HUD sustainable communities policy: 

No highway stormwater. The FHWA design goal for the I-75 »

rehabilitation should be removal of all highway-tributary storm-

water runoff flows into the combined MSD system. This can 

involve a range of strategies, from conventional to innovative. 

Meet long-term needs. Investments should meet long-term needs »

now, where possible, with the I-75 reconstruction. This should 

extend beyond just the “within the right-of-way” needs. 

Service to communities. Federal and state investments in I-75, »

including needed storm infrastructure, should also serve the adja-

cent communities. Integrate I-75’s infrastructure investments 

with the needs of neighborhoods and MSD’s strategic plan. 

Network perspective. To achieve net cost efficiency and effective-»

ness, the current and future perspective of storm sewers in the 

Mill Creek Valley must embrace a “connected network” perspec-

tive, that moves away from a project–level treatment and into a 

system-level approach that serves both communities and trans-

portation corridors, whether federal freeways or city streets. 

Flow separation as the end game. The end game for the four »

study areas of the Revive Cincinnati plan should be the strategic 

separation of storm and sanitary flows. This objective should gov-

ern design decisions in the near and long term.
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Analysis and
 Planning Process

ANALYSIS DRAWINGS FOR MITCHELL AVENUE

(TOP) A series of analysis drawings provide understanding of each study area; 
(ABOVE)  Design Initiatives diagrams evolved from the analysis phase of the project 
and formed the basis for design. 

during the course of the 8 month process, the planning team, 

which consisted of urban designers, landscape architects, market ana-

lysts, transportation engineers and market analysts, conducted a three 

phase process including: Data Collection and Analysis; Alternatives 

Exploration; and Development of the Preferred Plan. The process 

included focus group meetings with residents and civic leaders, insti-

tutions, City representatives, area businesses, and other key stake-

holders. These participants described their perceptions of the city of 

Cincinnati, the Mill Creek Valley and their respective Study Areas, 

outlining for the planning team the challenges ahead as well as their 

hopes for the future. The process created a consensus opinion about 

the overall approach for improving the Study Areas and how this 

in turn would help improve the future of the City. This document 

describes that strategy.
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Mill Creek Valley

REGIONAL ILLUSTRATIVE PLAN

This image highlights the proposed improvements to streets, blocks, and open space networks across all 
four study areas.

the vision for the Mill Creek Valley enhances the valley as a 

major transportation corridor while transforming it into a viable and sus-

tainable open space corridor. These corridors, which are in fact systems, 

will serve to revitalize communities and centers of industry, research 

and commerce. This study proposes a series of integrated and sustain-

able infrastructure improvements, linked to communities, education and 

research centers and the downtown. These initiatives include:

Transportation

Rail Freight Transportation and Port Facilities»

Intercity Passenger Service»

Dedicated Transit Corridors »

Interstate interchanges, crossings and landscaping»

Arterial road improvements»

Bicycle and Trail Network»

Restored Ecosystem

Connected park system»

Active and passive neighborhood parks»

Restored wetlands and tributaries»

Green streets and public spaces»

Liveable Communities

Focus on an emerging Green Economy»

Transportation related industries»

Mixed use neighborhood centers»

New residential neighborhoods and infill development»
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MITCHELL AVENUE

Promote two nodes of retail activity »

Link existing cemeteries, parks and trails »

Naturalize the Mill Creek to enhance water quality issues and  »
advance MSD initiatives

Create a stronger Mitchell/Vine gateway »

Retain and encourage light industrial uses »

Create street-oriented and riverfront-oriented mixed-use  »
developments

QUEENSGATE AND THE WEST END

Mitigate the divide between east and west of I-75 with better  »
connected street network

Recover real estate for downtown growth and competitive- »
ness

Continue and enhance services as an intermodal transfer point »

Connect trail and park network from Mill Creek to Lower Price  »
Hill, the Banks, and points east and west along the Ohio River

Create premier industrial and flex space real estate opportuni- »
ties that are development-ready

HOPPLE STREET

Capitalize on and improve connectivity of the major arteries of  »
Spring Grove and Central Parkway

Establish Research Development and green jobs facilities  »
along Spring Grove Avenue integrated with Cincinnati State 
and University of Cincinnati

New industries should be conceived in a green park that uses  »
storm water mitigation techniques and clean energy

Continue to offer diverse housing and enterprise options »

NORTHSIDE AND SOUTH CUMMINSVILLE

Reconnect South Cumminsville to Northside through  »
improved street sections and new links through I-74

Restore and naturalize the West Fork to provide stormwater  »
management, recreational opportunities and connectivity to 
Mt. Storm Park

Enhance the Ludlow viaduct entrance to Northside at  »
Knowlton’s Corner

Support a new Research and Development park in South  »
Cumminsville

Neighborhood Plans
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