Introduction

This thesis is about finding places to live where one does not need a car.  Places that have a high density of commuters who travel to work by walking, bicycling, or riding public transportation possess infrastructure that enables people to manage daily affairs with fewer cars.  I argue that the density of persons who do not drive alone (NDrAlo) to work is the metric suitable to perform the identification.  I will quantify and compare characteristics of places that have a greater than average share of NDrAlo.  
Daily use of a personal private automobile, such as for the commute to work, is considered indication of reliance on automobiles.  The modern mobility paradigm is based upon the automobile.  The cities that demonstrate increased reliance upon public transportation and walking are paradigmatic cities in that they will be models for the evolution of a post-car landscape (Nijman 2000, Urry 2004).  A discussion of the emergence of the American preference for the suburb will be the subject of chapter two.
The goal of this thesis is to search out places that use cars less.  I will identify places that I argue can better accommodate non-motorists, or at least have a reason to do so.  When residents choose to live with less daily reliance on personal private automobiles, the political culture, or “growth machine” (Molotch 1976), can allocate resources for programs and infrastructure for the non-motorist.  The “machine space” (Horvath 1974) perspective that resources are better allocated to enhance the convenience of the motorist does not always compliment the goals of non-motorists.  In the modern age it is politically expedient to support a voting constituency.

What places are inhabited by people who use cars less often?  There are many places that do not offer a variety of practical transport options, and they are much more dependent on automobiles.  Are there characteristics of the types of places where people drive less often that can be used to make generalizations about the types of places that require fewer cars? 

One reason to use a car less often is because the petroleum resources that supply 98 percent (Davis and Diegel 2006) of the transportation fuels consumed in the United States are finite (EIA 2005, Heinberg 2003, Hirsch 2005, Roberts 2004).  Physical and technological limits to the automotive paradigm are the subject of chapter three, on why energy supply is critical to mobility.  Readers may seek to reduce the need for the personal private automobile in their lifetime.  For this reason, in chapter four, which details the study’s method of analysis of United States Census data, the reader is presented a process for identifying places where the car is the first transportation option for fractionally less of the local population.  

In order to investigate this notion of more people that use fewer cars United States Census data is the source used to argue my case.  In chapter five, I discuss the results of this study and introduce the top fifty places identified by the method described. 

The general public, like associates I have spoken with, may not be ready for the car free city described by Crawford (2000).  It is postulated that in time more people will seek to manage essential life activities like working, shopping, worshipping and playing without using a car daily.  Hence, the notion of the car-less landscape is proposed as a desirable one to be sought out and enjoyed in the twenty-first century.  

Several key questions need to be investigated as part of this project.  Is there a systematic way to search for places where mobility options other than the personal private automobile are in greater use?  What kind of generalizations can be made about places where people enjoy mobility options other than private automobiles?  This thesis contributes to the literature by addressing an often overlooked segment of modern American society, namely, those who do not drive.  Planning for the diurnal movements of automobiles is a function recognized by federal, state, and local authorities as a necessity.  Spending for the movement of people independent of the automobile does not compare with the resources allocated to improve the movement of automobiles  The growth machine described by Molotch (1976) solidifies its own reason for being by creating a landscape that relies more upon Horvath’s (1974) machines and the space required by them. 

There are 23,294 places in the United States that have a density per square mile of commuters who travel to work by walking, bicycling, or riding public transportation calculated for this thesis.  Only one percent of those places, 234 places exceed an average value of one person per acre.  I argue that it is this top one percent of places that share characteristics that can be used to describe the type of place one can live without a car.

As there are 640 acres in a square mile, the 640 persons per square mile value is representative of an average density of one person per acre.  An average value of one person per acre is not a requirement of a car-less place, but it is a significant value to consider in terms of the recipe Jane Jacobs (1961) spells out for a vibrant place.  I argue that one to two persons per acre, at street level, and presumably on foot for some part of a given journey, is a suitable metric for defining a place where walking and interacting with other pedestrians and business entities happens fortuitously.  

As the average for the NDrAlo population is almost 17 percent for the top one percent, over ten percent electing to use available public transportation, and ten housing units per acre has been referred to as a minimum density suitable for supporting public transportation (Calthorpe 1993, Marshall 2005), I argue that places with a density of NDrAlo value in excess of 640 per square mile have the potential to support a lifestyle that does not require using a car every day, if they do not already.  The threshold for the top one percent of places ranked by density of NDrAlo in the United States is 640 per square mile, or one NDrAlo per acre.  

Calthorpe (1993) asserts that 10 housing units per acre are the minimum density required to support public transportation.  Assuming each household has at least one worker, if approximately 10 percent of the population do not drive, then a population of 1 per acre that does not drive should be the bare minimum density of NDrAlo to support public transportation and or the NDrAlo lifestyle.  The scale can be raised, but to do so would exclude many of the 234 places considered in the top one percent cohort.

Chapter 2:  Suburbs need cars

Arnold (1976) argues that automobiles are invisible to us because of the lifestyle choices made in the past.  It’s an argument worth revisiting.  I’ll review why the automobile is essential to the suburban American lifestyle first.  I will then argue in favor of walking and public transportation as mobility choices.  

The reason that automobiles are invisible is because the suburban ideal and the highway system have spread our society out to the point that the automobile is no longer a luxury, for a great many it is a necessity (Fishman 1987, Kunstler 1993).  The automobile is the mobility option favored by those who can afford it in the United States of America (Jackson 1985, Rajan 2006, Urry 2004).  Preference for suburbia, fostered by the extensive highway system, has created both the need and the justification for the dominance of the automobile.  

Why the automobile

Mobility in the United States is based upon the automobile, and it is automobile ownership and use that makes the modern decentralized lifestyle possible.  Automobile culture is both cause and effect of American attitudes towards cars, and the landscape created to accommodate cars (Kunstler 1993).  The modern suburban landscape in the United States, according to Kotkin and Drukker (2005), is the preferred settlement pattern of those who can afford it.  It is the modern suburban landscape that mandates the use of the automobile to meet daily transportation needs because it is decentralized (Jackson 1985).

Fishman (2000) begins his list of the top ten influences on the American Metropolis with the Interstate Highway and Defense System Act of 1956.  Fishman recognizes the essential role that the automobile and the network of highways play in the decentralization of the American urban landscape.  The highway makes the decentralized lifestyle possible by allowing for automobiles to move freer, faster, and farther.  The automobile reduces the need to develop dense communities that can be easily travelled on foot or take advantage of public transportation systems (Fishman 1987, Kunstler 1993).  

Fishman (2000) continues his list of the top ten influences with the Federal Housing Administration (FHA); the relocation of or closure of central city industrial complexes; the Housing Act of 1949, and consequent urban renewal or neighborhood removal; and the construction of the mass produced suburban bedroom community, made affordable to a new class of worker, the middle class, by the new mortgage financing made available by the FHA.  The G.I. Bill made the new suburban tract homes attainable for soldiers returning from World War II.  Mohl (1993) argues that the impact of government programs and policies such as the G. I. Bill and mortgage financing and insurance amplified the benefits of the post war economic prosperity.  High paying jobs, less restrictive financing for those who qualified, easy transportation on new subsidized highways, and new tract homes for those who qualified spurred the move to the suburbs and shaped the modern American landscape (Mohl 1993).

The move to the suburban fringe has often been correlated with a move to lower the cost of finding and retaining shelter, typically land values are lower at the fringe (Avila 1998, 2004, Fishman 2000).  This move has only proven economical because of low transportation costs (Heinberg 2003).  Commuting long distances in the past has proven an economical trade-off for suburban homeowners (Jackson 1985).  For the most part; however, the suburban paradigm warrants the use of a car.  The suburban landscape is made possible by the flexibility that is afforded by automobiles (Urry 2004)  Writing in Crabgrass Frontier, Kenneth Jackson (1985) points out that the United States has been unique in four important aspects.  They can be summed up in the following sentence:  Affluent and middle-class Americans live in suburban areas that are far from their workplaces in homes that they own and in the center of enormous yards.  Suburbia, Jackson writes, is both a planning style and a state of mind, or a lifestyle, an ideal.  The ubiquitous American Dream is a house in the suburbs.  Jackson also argues that the suburban ideal is not the ideal model to adhere to in the twenty-first century.  

Most suburban households require the ownership and use of at least two personal private automobiles to accomplish basic functions like commuting to a job to earn money, or transporting family members to appointments or school (Nozzi 2003).  Suburban households depend on jobs to purchase goods and services like food, electricity, and fuel.  

All people in some fashion are consumers of energy and transportation.  At some point in the future difficult choices will have to be made concerning how essential life needs are met (Kunstler 2005).  A proactive few may wish to start entertaining required changes now rather than later.  One change that can significantly reduce energy demand is to reduce the need for an automobile (Davis and Diegel 2006, Hirsch 2005).

Urry (2004) refers to an evolutionary transition to the post-car landscape.  Hirsch (2005) points out that because technology transfer and deployment are not instant and universal the transition will not be swift.  There will be a delay between the time that the economic constraints on personal mobility are less restrictive, and the time that they prompt changes in behavior and lifestyle of the average suburban homeowner.  The decentralized suburban landscape idealized in the United States cannot function as it currently exists if it becomes impossible to negotiate it without a personal automobile for transportation requirements (Heinberg 2003, Kunstler 2005, Roberts 2004). 

With limitless resources the definition of possible is much more generous.  For those who can pay any price the added burdens of rising prices, and extended travel times from more distant homes and to more distant places of employment (NHTS 2002, Reschovsky, and U.S. Census Bureau 2004), will not be enough to change sentiment or behavior.  Many, however, will choose to make changes to minimize expenses at some point.  King, Manville, and Shoup (2007) argue that changes that include place of employment, place of residence, or means of transport offer the potential to reduce expenses. 

Considering a change in the means of transport, the two options presented here as readily available and economical are walking and using public transportation.  Affordable transportation options other than autos, developed with a sense of multi-modal integration and sensitivity to a sense of place, present greater opportunity for social interaction, and thus function as a catalyst to a more integrated community (Jacobs 1961, Litman 2009a).  

The interaction of people in neighborhoods that function as integrated communities is what Litman (2009a, 2) calls “community cohesion”; and, it is also described in detail and held to be desirable by Jane Jacobs (1961).  Jacobs argues that the single greatest reason places have life is because of interaction between residents.  More than community design, codes, parks, ballparks, community centers, arts, libraries, colleges, or even transportation networks the essential element to vibrant places is interaction between people.

Other authors, such as Jackson (1985), Jacobs (2004), Kay (1998), Litman (2007a, 2009b), Meredith (2003), and Rong (2006) have written of the significant expense associated with the automotive lifestyle; and advantages of living a lifestyle with less automotive influence.  Free of the protective armor of the automobile people tending to their affairs have greater opportunity to behave in a civil fashion with each other.  The “civic culture” espoused by Fishman (1987) is not reinforced by exclusive use of the automobile for traveling within the confines of a specific place.  Driving discourages the use of human powered propulsion and reduces opportunities for spontaneous human interaction. 
Walking
Walking is perhaps the oldest form of exercise, most likely not even considered so because it pre-dates the notion of doing something expressly devoted to replacing the physical activity lost because of the convenience of motoring.  Walking instead of driving saves energy because it replaces inefficient application of external energy sources with energy produced within the body.  Walking as a form of mobility contributes to the exercise required to live a healthy lifestyle (Higgens and Higgens 2005, Sui 2003, Vlahov and Galea 2002).  
Driving a personal private automobile is a significant expense (Litman 2009b).  Both walking and using public transportation can achieve dramatic savings.  Todd Litman calculates that the cost of walking is only two thirds of the cost of driving an automobile.  The greatest component of the cost factors that combine to give walking a projected cost of $0.92 per mile is the cost of the time it takes to travel.  Although the cost for travel time calculated by Litman is more than a full dollar less than that of walking, the cost per mile of driving is still $1.60 per mile.  

Some may be unwilling or unable to accept the additional opportunity cost of the extra time it takes not to drive, especially to walk.  Those people will continue to drive for as long as it is practical for them to do so.  Walking is not a practical or affordable choice for everyone.  One must choose a lifestyle that can be supported by walking in place of driving.  
Finding communities where a significant share of commuters do not drive is the objective of this thesis.  To lower the prospective opportunity cost of the time it takes to walk instead of drive a residence can be found closer to a place of employment.  For someone ready to change jobs, or retire, a search can target places where more people walk. 

Public transportation

Public transportation warrants serious consideration.  The American Public Transportation Association (APTA 2008) total modeled savings for two worker households with public transportation service versus those without public transportation service is in excess of $6,000.  Property values, of paramount concern to homeowners, have been demonstrated by Koutsopoulos (1977) to be particularly resilient in proximity to public transportation.  

A fact not generally considered is that public space in America is in fact the network of public roads and highways.  The highest use this infrastructure is to create efficient and affordable transportation systems for the entire public, not just those wealthy enough to afford an automobile.  If the comparative advantage of using public transportation compared to driving is obvious the cost conscious will use it

The following facts obtained from the 2008 Transportation Fact Book illustrate the utility, value, and increasing use of America’s network of public transportation carriers.  Public transportation saves money for the rider.  The average household spends 18 cents out of every dollar earned on transportation (ATPA 2008).  Of this sum 94 percent is spent to buy, maintain, or operate cars.  

Automobiles are the second largest expense of car owning household debt, besides mortgages (ATPA 2008).  The savings that accrue to public transit riders in areas with well developed transit systems is over $10 billion annually in congestion costs alone.  Both highway and transit users are the beneficiaries of a hundred and fifty percent savings realized by investment in public transportation.  If workers live closer to where they work, and if the public transportation system is efficient and practical, even greater potential savings can be realized. 
According to the American Public Transportation Association ridership has grown more than 32 percent since 1995.  This figure is reported to be higher than the growth rate of either highway travel or the growth rate of the United States population for the corresponding time period.  In fact ridership continues to grow rapidly at the same time that gasoline prices continue to fall (Miller 2008).

The most significant limitation to the automotive paradigm will be introduced, and will be detailed more in chapter 3:  why energy supply will limit automobile mobility.  Of particular importance is the ever growing demand that will push the price of energy in general and transportation fuels in particular higher in the future.  
The Peak Oil debate is vigorously contested by both advocates and detractors; and, it will not be resolved until the peak is past and can be documented with actual production data (Heinberg 2003).  Whether the peak is imminent or not, the demand posed by a robust growing economy exceeds current production.  A global economic slowdown cannot be forecast to curtail demand indefinitely.  The present push to diversify the sources and supply of energy is a clue that in the future oil supply will be tighter, more costly to produce, or both. 

Chapter 3:  Why energy supply will limit automobile mobility

The purpose of this chapter is to argue that the price of transportation fuels, and thus the price of transportation itself, will rise as conventional petroleum reserves are overshadowed by rapidly escalating global demand.  As this happens the market will rely more on alternative sources (Hallock et al. 2004, Hirsch 2005, ITPOES 2008).  

Other authors writing of the urban milieu have failed to address what is considered here a fundamental structural force bearing down on modern human society (Breheny 1997, Garreau 1991, Jacobs 1961, Kotkin and Drukker 2005, Koutsopolis 1977).  That structural force is the physical limit to Earth’s endowment of conventional petroleum (Heinberg 2003, Robelius 2007).  
As conventional petroleum becomes more difficult to find and produce the Energy Return On Energy Invested (EROEI) continues to shrink.  When producing a barrel of oil consumes more than a barrel of oil energy equivalent it will be more costly to produce oil than not to produce oil.  
Other energy sources can be used for inputs, but none of the alternatives currently available are more energy dense than oil.  The outcome is to consume even more of another resource just to produce one that is deemed of higher value (Roberts 2004).  The twentieth century has been a century of energy abundance; the twenty-first century will be a time of change to less abundance.  The new challenge will be to aggressively seek maximum efficiency from energy resources that may not be able to sate surging demand, and seek to conserve what is available (Kunstler 2005).  
Conventional petroleum supply
Conventional petroleum is of particular importance because it flows at (most) ambient temperatures and existing global infrastructure is designed to make use of it; and thus it is the energy source currently most economical to produce, store, refine, and transport (Heinberg 2003).  Conventional petroleum is used by the petrochemicals industry, by the agricultural industry (Pfeiffer 2004), by manufacturing, transportation, and commerce.  In short, the use of oil is pervasive throughout modern industrialized economies.

According to projections by the Energy Information Administration (EIA 2006a, 2007, 2008a) and the Hirsch report (2005) as global demand increases for conventional petroleum resources demand will exceed supply as less developed countries modernize their economies in the twenty-first century.  Consequently, the price of transportation fuels will rise far more significantly in the years ahead than yet has been witnessed.  
The United Kingdom Task Force on Peak Oil and Energy Security (ITPOES 2008) forecasts that in China alone automobile ownership will more than triple in the next decade, adding additional demand of 2 to 3 million barrels of oil equivalent per day.  Three million barrels per day is the equivalent of 3.5 percent of current total global petroleum demand.  If supply cannot keep pace with demand an imbalance will exist.  

Usually markets adjust to imbalances by means of price adjustment.  Rising demand for a commodity means the commodity can command a higher price.  As prices rise, so too will global expenditures, and competition, to secure ample supplies of petroleum products, and liquid fuels for transportation.  The evidence pointing to escalating prices is significant (EIA2005, 2006a, 2008a, Heinberg 2003, IEA 2006, 2007, 2008, Kunstler 2005, Laherrere 2003, 2004, Roberts 2004).  
Robelius (2007), based on analysis of the world’s supergiant oilfields, argues that maximum global production may be realized within the decade.  During this time period global demand is forecast to climb by 10 to 20 percent (EIA 2007).  Both Hirsch (2005) and Robelius (2007) have shown that current trends in demand eclipse annual additions to the global proven reserve base.

Oil companies explicitly state that every year it is a more costly challenge to produce sufficient petroleum to keep pace with increasing demand (ExxonMobil 2005).  This fact is confirmed by the Energy Information Agency (2008a) in the 2007 Annual Energy Review.  In the twenty first century actual discoveries or additions to reserves have not been sufficient to replace what has actually been produced (Robelius 2007).  This is in spite of high, even record high, prices paid for petroleum.  The need for more investment is stressed by industry producers and observers alike to ensure an ample energy supply for the future (ACR 2004, API 2008a, 2008b, Campbell and Laherrerre 1998, EIA 2008b, Exxon Mobil 2007a, 2007b, 2008).  
The International Energy Agency (IEA) is an intergovernmental organization that advises on energy policy matters for 28 member countries.  Dr. Fatih Birol (2006), chief economist with the IEA, notes that financing the estimated $17 trillion dollars of investment required to meet the projected demand growth rate of 1.6 percent per year for the next twenty years will be an ongoing challenge for energy providers.  The consumer will pay for investment by paying for the product; so, the price of the product must increase to create enough revenue for energy companies to make the technological adjustments and innovations required to bring the product to the market.  Although many smaller oil finds in recent years have served to sustain global production, in the last twenty years there have been no very large discoveries.  Despite the continuing accelerated investment, no appreciable increase in total production has been achieved.  Major additions to the proven reserve base are based on technological improvements.  Fields that formerly have been classified as not economical to produce are now reclassified as conventional reserves.  

Alternative fuels

Alternative fuels will not prove to be a cheaper solution, or yield more net energy in the near future (Hirsch 2005, Robelius 2007, Roberts 2004).  The cost of personal private automobile use will increase in the years ahead, not because there are no alternatives; rather, prices will rise because alternatives will come to market (Kunstler 2005, Soderberg 2005, Soderberg, Robelius, and Aleklett 2007).  It costs more to produce equivalent energy from sources that are not petroleum.

Things that are not conventional petroleum are called alternatives (Baughman 1978, Brennan 1978, Forsberg 2002, Gwyn and Roberts 1978, Hamner 1976, Shannon and Richardson 1983, Salameh 2003).  Alternative sources of energy are in development; but, at this stage they all cost more to produce and bring to market than conventional petroleum.  Alternatives are typically less energy dense, more difficult and costly to produce, or provide a lower useful energy output (ACR 2004, Hirsch 2005, Robelius 2007, Roberts 2004).  They are called alternative because they are used as alternative to the cheapest, easiest and most energy dense commodity to use, which is conventional petroleum (Heinberg 2003, Soderberg 2005).  

As technology improves, more sources of product will be considered conventional proven reserves.  This will come to pass in the same fashion that Canadian oil sands (Berkowitz and Speight 1975) and Venezuelan heavy crude (Abraham 1997, Crandall and President 2002, Hamner 1976, Mares and Altamirano 2007), formerly considered unconventional sources of petroleum, are now considered conventional proven reserves.  

Canadian tar sands and Venezuelan extra heavy crude oil are more costly to produce and refine than conventional petroleum (ExxonMobil 2007b, Meyer and De Witt Jr. 2007).  Tar sand is a name ascribed to bitumen deposits.  Bitumen is similar to heavy oil but it is not mobile, for example it will not flow at the temperature and pressure of reservoir conditions (Robelius 2007).  Tar sands near the surface are either mined or extracted, in-situ, from deeper deposits (ACR 2004, Soderberg 2005).  
Mining is accomplished with enormous earth moving machines and the excavated tar sand is then processed to remove a thin sheen of bitumen from individual sand grains.  Further upgrading is required to induce the material to flow.  Upgrading involves mixing the product with diluents, such as Naptha, to decrease the viscosity, or make the product less thick so it will flow and can be transported and transferred more easily (Soderberg 2005).  
In-situ production occurs at the subsurface and involves more cost and energy invested.  Steam, or diluents, or both piped below the surface of the earth into the bitumen lower the viscosity so the material will flow into recovery apparatus (Robelius 2007).  The energy equivalent of approximately one barrel of product is typically invested to produce three to four barrels of upgraded bitumen that can, and must, be refined further (Soderberg 2005).  The application of energy to the production process raises both capital and operating costs.

Consider energy density and physical form.  Per unit of volume or mass petroleum contains the most British thermal units (Btu) in a readily convertible form than any other fuel that can be simply burned (Heinberg 2003, Roberts 2004).  A gallon of refined petroleum product, for example, contains between 130,000 (gasoline) and 137,000 (diesel) Btu (EPA 1985).  A comparable mass of coal (about seven pounds), for example, the alternative fuel of first choice for the generation of electricity, contains about 91,000 Btu.  
Petroleum fuels are cheaper to produce and transport, and the infrastructure in place is designed to refine them at the lowest possible cost (ACR 2004, Mommer 1998).  They are easy to obtain (drill a hole); and they are easily transferred from one container to another, they are easy to contain, and they are easy to transport (Yergin 1991).  Other energy sources are more difficult to obtain or pose limitations to handling, movement, or storage (Meyer and Attanasi 2003, Nygren 2008).  
Natural gas is proposed as an alternative to help bridge the gap.  The major obstacle to fueling more domestic energy requirements with natural gas is that most of the remaining global reserves of natural gas are located far from the U.S.  Natural gas reserves located on the continent of America can be piped to domestic consumers.  The current technology for transporting natural gas from locations overseas involves refrigeration and transport by specially outfitted tanker.  Coastal communities have been reluctant to embrace construction of the special off-loading facilities required by these ships (Harrison 2008).  Importing the tremendous volume of natural gas from other continents to satisfy demand in the U.S. will prove challenging in the years ahead.  

Worldwide infrastructure and transportation networks have been developed to take advantage of the unique properties of petroleum (Heinberg 2003).  The global energy posture will not change overnight, but without concerted effort accelerating rates of consumption will surely overtake production from finite reserves of conventional petroleum (Hirsch 2005, Laherrere 1970, 2003, 2004, Roberts 2004).  

Decline of proven oil reserves

The age of oil will enter into a long period of decline in the twenty-first century (API 2008b, ASPO 2008, ExxonMobil 2005, Heinberg 2003, IEA 2006, 2008, Kunstler 1993, 1996, 2005, Roberts 2004).  The following figures (see Figure 1 and Figure 2), which display the results of a calculation by the author based projections by the Energy Information Administration and ExxonMobil, show a possible reserve decay rate given the current rate of consumption (approximately 85 million barrels per day in 2005, EIA 2006b).  With the rate of global consumption increasing an average of 1.6 percent every year (EIA 2006a), even optimistic forecasts of proven reserves (3 billion barrels of conventional petroleum) will face decreased production capability this century (EIA 2007, ExxonMobil 2005, 2006, 2007a, 2007b, 2008). 

Figure 1 and Figure2 show the relationship between consumption and the reserve base.

Figure 1.  World oil supply 2005 to 2066

	Year
	Reserves

(barrels—bbl)
	Annual demand 

at 1.6 percent annual growth

(barrels—bbl)
	Last ten year sum of annual demand (barrels—bbl) 

	2005
	3,300,000,000,000 bbl
	31,000,000,000 bbl
	

	2015
	2,960,000,000,000 bbl
	36,400,000,000 bbl
	334,000,000,000 bbl

	2025
	2,560,000,000,000 bbl
	42,600,000,000 bbl
	391,000,000,000 bbl

	2035
	2,100,000,000,000 bbl
	49,900,000,000 bbl
	458,000,000,000 bbl

	2045
	1,550,000,000,000 bbl
	58,500,000,000 bbl
	537,000,000,000 bbl

	2055
	913,000,000,000 bbl
	68,600,000,000 bbl
	629,000,000,000 bbl

	2065
	164,000,000,000 bbl
	80,400,000,000 bbl
	738,000,000,000 bbl

	2066
	82,100,000,000 bbl
	81,700,000,000 bbl
	


Figure 2.  World oil supply 2005 to 2066
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Demand reduction

The dilemma is the surplus of demand for energy (Hirsch 2005).  Technology will enable the fleet to keep delivering vital goods and services.  New sources of liquid transportation fuels will come to market, and the combustion devices in which they are burned will become more efficient (Ahman 2003).  Technological solutions will not solve the problem, which is that of demand.  Technological advances offer the prospect of reducing or slowing marginal increases in demand through efficiency improvements.  Production rates will eventually decline (Laherrere 2004).  For consumers reluctant to make the required changes the dislocations posed by possible production and supply reduction will be profound (Heinberg 2003, Roberts 2004).

It is not likely that the augmentation of the reserve base will climb at a rate that keeps pace with demand for any appreciable period of time (Heinberg 2003, Roberts 2004).  Producers will make investments to extend the resource and to improve the technology (Basile and Papin 1981, Birol 2006, ExxonMobil 2007a, 2007b, 2008).  
If an effort of similar scale is not made to develop new means of meeting or changing global energy requirements, and to control air pollution, then the additional time may be bought at an extraordinary price, which can far exceed mere monetary value (Heinberg 2003, Hirsch 2005, Roberts 2004).  Discussion of air pollution and climate change are not included in this work.  The literature on this topic has grown in recent years, and an attempt to address that body of work here cannot be accomplished concisely.  The Energy Information Administration and the Environmental Protection Agency both offer more detail on these subjects.
When the price of conventional transportation fuel averages twenty dollars a gallon, how many gallons will the average motorist elect to buy?  The U.S. Air Force is under executive order to diversify its sources of fuels, and is already testing liquid fuels synthesized from natural gas.  Executive Order 13423 (Bush 2007) mandates the use of alternative fuels and a decrease in conventional petroleum consumption.  The United States Air Force is currently buying diesel fuel synthesized from natural gas for twenty dollars a gallon.  The fuel is being tested to certify the Air Force fleet to use the fuel.  If the government will spend twenty dollars a gallon now as an alternative to conventional petroleum based fuels, what will the price of liquid fuels rise to in ten or twenty years?  Will market suppliers try to undercut the price set on the open market in order to increase market share or personal gain?

Energy supply is central to the viability of the decentralized landscape (Heinberg 2003).  Production and supply of ample and affordable liquid fuels to power the transportation fleet will become a more difficult challenge every year (ExxonMobil 2005, Roberts 2004).  Limits imposed on transportation networks are limits to the extent of suburbia.  Thus the beloved suburban ideal, founded on the premise of cheap and abundant fuel for transportation, is in jeopardy of becoming impractical (Gilbert 2000).  

Of the 101 quadrillion (quad) British thermal units (Btu) of energy consumed in the United States in 2007, 29.1 quads powered transportation (28.6 percent), and of that share 9.3 million barrels of petroleum were refined as motor gasoline (65.1 percent).  Approximately 18.6 percent of domestic energy use in the United States is used to power light duty vehicles (EIA 2008a).  Light duty vehicle traffic can be used as a crude surrogate for moving people in private gasoline powered automobiles.  The transportation fleet in the United States is overwhelmingly powered (98 percent) by burning petroleum distillates (Davis and Diegel 2002, 2006).

Breheny (1997) challenges the notion that appreciable energy savings can be achieved by limiting the size of cities.  Breheny fails to acknowledge that if one curbs personal energy consumption and a significant number of denizens of a locale are all able to curb personal energy consumption, total energy consumption can be reduced (Litman 2009b).  Places that can be negotiated without automobiles can also serve as models for other communities that choose to plan more for transportation options that are independent of the private automobile (Marshall 2005, Nijman 2000).

A more compact landscape uses less energy than a more dispersed urbanized area (Meredith 2003, Rong 2006).  Natural physical barriers to urban growth, such as mountains, lakes, or coastlines can constrain the development of cities and impose a greater density of development by placing a higher premium on land that is suitable for development.  Convention, consensus, planning and zoning can also encourage higher density development of places.  

Re-centering the decentralized urban landscape (Jackson 1985) is a measure that can significantly reduce transportation energy demand.  Kotkin and Drukker (2005) offer the opinion that the dispersed landscape is the preferred option in the United States, and for now it is.  When it becomes prohibitively expensive to drive personal private automobiles, or transport oneself a great distance, those who must make the difficult choice between food and fuel may learn to live with less distance between chosen destinations (Kunstler 1996, 2005).  People will learn to live at a human scale as a means of reducing expenditures (Kunstler 2008).  A reduction in transportation liquid consumption would yield two immediate benefits:  1) it would prolong the time the modern mobility paradigm based on the internal combustion engine can continue to be viable; and, 2) it would help to foster development of a new model for the essential movements of goods, services, and people. 

Both urban and sub-urban dwellers will feel dislocations caused by rapidly escalating prices of transportation fuels.  Not driving may become fashionable before motorists acknowledge that driving has become uncomfortably expensive.  Not driving alone as a primary transportation choice will eventually foster changes in the form and function even of places that continue to favor the automobile.  Eventually the decentralized landscape will undergo a gradual recentralization that will allow greater numbers of residents to make a variety of transportation choices (Kunstler 2005, 2008).  

A discussion of energy supply lacks concrete applicability to actual lives until taken in consideration with American travel habits.  A swing in the price of crude in 2008 to over $140 per barrel, and perhaps more importantly a swing in the price of gasoline to over $4 a gallon proved to be sufficient to destroy demand (Swartz and King 2008).  Future price swings to what consumers view as prohibitively expensive prices will also affect demand in a similar fashion.  Some of these changes have longer term impacts as people learn to make adjustments that reduce their personal travel requirements and expenditures (Miller 2008).  Miller documents persistent increased transit ridership even after a sharp decline in the price of fuel.
Jackson (1985) posed the question of what would happen if the real cost of energy were to rise faster than marginal increases in disposable income of those who regularly purchase and consume energy?  Lower density of settlement in terms of residences and economic activities equates to less efficient patterns of energy consumption (Rong 2006).  Therefore the first dislocations imposed by steeply rising energy prices will be felt and responded to by those people who have no choice but to commute long distances by automobile (Kunstler 1993, 2005).  The exurban and rural commuters who cannot share a ride or find another way to get to work will be at the mercy of changes in the price of fuel for the automobile.  The outcome is that consumers who have difficulty paying for more expensive fuel and still have travel options, such as the availability of public transportation, will choose to minimize expenses by not consuming as much fuel (Swartz and King 2008, Miller 2008).

The way to soften the coming fiscal blows is to adopt personal styles of living that consume less energy (Kunstler 2008).  A single change for a typical driver to make in the effort to consume less energy is to drive an automobile less (Litman 2009b).  A society can evolve with less daily reliance on cars, not more.  People can seek to accomplish more life tasks with less fuel.  Thrifty consumers will adapt to increasing energy prices by seeking to localize lifestyles and use less costly transportation fuels (Kunstler 2005).  

In the future, people may seek to either relocate to places where a mixture of different modes of mobility will be sufficient to meet individual needs, or they may seek to make their own places more like them.  The convenience of automobile drivers above all else will no longer be as important (Horvath 1974).  It is possible that long shunned city centers will enjoy a resurgence of interest and investment (Marshall 2005).

Communities where more people negotiate life with less reliance on the car generally are in high demand and command higher rents (U.S. Census Bureau 2000).  As long as fuel for transportation is cheap a significant share of residents of an area will continue to elect the suburban ideal as the chosen form of settlement (Kotkin and Drukker 2005).  A time is ahead, it will likely be during the twenty-first century, when the suburban dream will become less affordable and impractical, and the desire to live in central locations or to create functional landscapes in local areas (where people can attend to personal, vocational, civic, and spiritual functions) will increase markedly (Heinberg 2003, Kunstler 2005, Jacobs 1961).   

I argue that in the future travel will be shorter and slower for incidental trips and public transport systems will become increasingly popular as lifestyles and landscapes adjust to a future with less petroleum (ATPA 2008).  Adaptations will be made so that people, goods, and services move more frequently independent of petroleum powered sources of locomotion (Kunstler 2008).  The modern transportation paradigm of a single occupant private passenger vehicle that burns petroleum distillates must evolve dramatically (Kunstler 2005).  
The goal of the following chapters is to identify places where the proposed evolution of the modern transportation paradigm may proceed with greater initial acceptance.  It is in these places that commuters already employ a greater variety of transport options.  Chapter 4 will discuss the method of data acquisition and manipulation employed for this study.  Chapter 5 will offer descriptions and analysis of the 50 highest ranked places found while using this method to search for places that may realize the post-car vision sooner. 

Chapter 4:  Methodology; analysis of United States Census data

The purpose of this chapter is to detail the process used to create a tool to rapidly search United States Census data and rank places according to their expected suitability to support a lifestyle less dependent on the automobile.  The transition to the post-car society will proceed more smoothly where residents are already accustomed to not using a car every day, or even not owning a car. 

U.S. Census data can be used to identify places where proportionately more residents manage with less reliance on personal private automobiles.  A method to identify this type of place is described in this chapter.  Sometimes a job change, a job search, or even a move towards retirement will afford the opportunity to seek destinations with forethought and purpose.  Instead of looking for an area specifically on the basis of prices, demographics, home values, or school rankings, a place can be chosen based upon its navigability to those who either choose or are forced to use a car less often.  

Criteria
The Census offers quick look up tables, which can be useful to a person who knows what data is sought, and does not mind navigating the Census web site.  Certain data may also be mapped on the Census web page.  A tool to compare significant numbers of places, very quickly, based upon specific criteria is lacking.  The criteria used to evaluate the places of the United States are based on available tables that can be downloaded from the Census.  
Tables evaluated in detail for this study, available from the U.S. Census download center, include means of transportation to work for persons over 16, median income, median of rent paid, median value of homes, and vehicles available to household.  

Figure 3.  Tables and values used for the analysis

	Tables:
	Means of transportation to work for persons over the age of sixteen

	
	Median income

	
	Median of rent paid

	
	Median home value

	
	Vehicles available to household

	Calculated values:
	Density of NDrAlo

	
	Number of NDrAlo

	
	Percent of NDrAlo

	
	Percent of households that rent

	
	Percent of commuters who walk to work

	
	Percent of household owners that do not own a car

	
	Percent of household renters that do not own a car

	Census fields:
	Median rent

	
	Median household income

	
	Number of household units

	
	Number of workers

	
	Median age


Values calculated for this project based upon data acquired include density of NDrAlo (persons per square mile), percent of households that rent, number of NDrAlo, percent of NDrAlo, percent of commuters who walk to work, number of household owners who do not own a car, household renters that do not own a car.  Fields selected for use from the Census data without modification include median rent, median household income, number of household units, number of workers, and median age.

Density is important to the car-less because people without cars need to interact with the people in the community in which they live; this may include shopping, visiting the library, attending school, shopping for groceries, banking, voting, mailing a letter, watching a movie, laundering, or taking the family pet to a boarding facility.  Jacobs (1961) and Litman (2009a) spell out factors that make places successful, and important among those factors is human interaction.  A lower density means that less people occupy the same space.  A higher density means that more people occupy the same space.  A higher density can support a greater range of services, including better public transportation, and a greater variety of economic activities.  Like gas molecules in a confined space, a greater density will result in greater interaction.  If residents are too spread out, or too far from agents of commerce and civic activities, then some form of transportation beyond mere walking is required to make interaction possible and likely.  

Note that total population is not one of the fields used for calculations.  Total population can be inferred from the values for total household units and total workers.  It can easily be looked up by one seeking more detail about a particular place.  It has been included for the convenience of the reader.  For this thesis the important values are commuters and households.

The percentage of households that rent field is used to assess the likelihood that a place is dominated by homeowners or renters.  Homeowners are more prone to use cars (U.S Census 2000).  Central city locations usually command higher rents and home values.  Homeowners tend to earn more than renters.  The homes that homeowners want to live in are often not in the city center, so homeowners are likely to commute to work.  In central cities renters that pay the high rents in order to live in a central location may not have enough left over to pay for a car.  Typically the percentage of renters that do not own cars is higher than the percentage of homeowners that do not own cars.  A higher-than-average incidence of homeowners in a place that do not own a vehicle is considered an indicator that a place may be more hospitable to those without a car.  Emphasis will be made at times on the number of people that rent a place to live.  The emphasis on renters is because renters often have lower incomes and are more prone to not own a car and to travel to work without a private vehicle.  Renters also tend to live at higher densities.  

The number of NDrAlo in a place is a count of the people in a place that are identified as not driving alone to work every day.  This value is significant as it is the basis for the calculation of density of NDrAlone.  It is viewed as a positive indicator, and places with higher values are considered to offer a greater potential for walking and interacting with other community members.  Pedestrians that come into contact and make exchanges with businesses is viewed as a good thing (Jacobs 1961, 1969, Litman 2009a). 

The percent of NDrAlo is the ratio of the NDrAlo population to the population of workers.  A higher value will mean that a greater fraction of the residents of a place have been identified as commuters who do not drive alone.  A higher value is considered a favorable indicator. 

The percent of commuters who walk to work is the ratio of walkers to the total number of commuters.  This metric is significant because it is the best measure of the potential for face-to-face interaction, street-level activity, and services.  A higher percentage of walkers is considered a positive indicator that a place is more accessible to the pedestrian.

Figure 4.  Summary of average values

	Field:
	Top 50 places average value
	Top 1 percent average value
	All places average value

	Density of NDrAlo
	3,361
	1,446
	52

	Percent of households that rent
	64
	51
	27

	Number of NDrAlo
	62,462
	17,761
	402

	Percent of NDrAlo
	38
	28
	5

	Percent of commuters who walk to work
	12
	9
	4

	Percent of commuters who ride public transit to work
	26
	18
	1

	Percent of household owners that do not own a car
	21
	17
	5

	Percent of household renters who do not own a car
	56
	49
	23

	Median rent
	968
	916
	520

	Median household income
	45,923
	49,228
	39,100

	Number of household units
	109,651
	37,954
	3,351

	Number of workers
	121,116
	42,547
	4005

	Median age
	32
	34
	37


The number of household owners who do not own a car is usually less than the number of households that rent and also do not own a car.  It is for this reason that a higher percentage of households that are owned and do not own a car is viewed favorably.  Figure 4 is a summary of average values for the fields considered, including values calculated for the entire population of places, the top 1 percent, and the top 50.

The median rent is important because not many people have the choice to simply buy a home in a new location.  A move to a new place, perhaps a result of further investigation spurred by this analysis method, may involve renting a household temporarily to see if the new environment is to one’s liking.  A decision to rent is far easier to end if a more suitable location is found to establish residence.  Renters who do not drive to work or do not own a car are more numerous than homeowners (U.S. Census 2000)

The median household income also tells a researcher more about a newly identified place.  The wage differential, or income gap, becomes clear when comparing those who have achieved the American Dream to those who either choose not to or have been excluded.  As renters are more likely than owners to not drive alone, a place with a high median income and more homeowners than average that elect not to drive alone can be an indication that mobility free of the car is convenient enough even for the choice rider.  The choice rider is the consumer of public transportation who has other options available to her and chooses to take public transit (Crosley 2006).  The average median income for renters living in the 23,294 places in the U.S. is $26,452.  The homeowners earn an average median income some $18,335 more.
The number of household units is a quick way to determine the size of a place. The average household size in the United States is 2.56 persons per household.

The number of workers is important to know because it gives a general sense of the population of a place that needs to journey to work every day.  It is this population that compares to the percentages calculated for walkers and NDrAlo.

Median age gives a sense of the average age of the people that live in a place, and is useful because clues to the inhabitants can be inferred from age.  For example, a very young age, say under 25, often indicates a community dominated by an educational institution, a military installation, or a religious enclave.  Isla Vista, California and Roseland, Indiana are college towns, Twentynine Palms, California and West Point, Maryland are military installations, and Kaser, New York is a religious enclave; and, all have low median ages.
A place that relies less upon personal private automobiles will be populated at a greater density; because distance and speed as well as the flexibility of choice with the automobile will be curtailed.  To calculate density the area of a place is required.  The area is a field that can be obtained from the Census.  I used the area field associated with places as stored in Environmental Systems Research Institute (ESRI) Arc View 9.0 (2004) Census tables  
The U.S. Census defines a Census Designated Place based upon the existence of a locally identifiable named settlement (U.S. Census 2000).  Places may not be legal incorporated entities, like cities.  Places are known to people by name, and do not have to be looked up to be interpreted as numeric identifiers (for example:  geographic identifiers resident in Arc View and the Census, like numeric place codes, census tract codes, Zip codes, and Congressional Districts).  
Method

To link Census data to Arc View data a unique field common to both data sources needed to be created.  Codes that identify places uniquely should be treated as text.  The table created resides in a Microsoft Access (Access) database.  Maps created in ESRI Arc View link to the common table with the Join function.  For analysis, some of the detailed grouping and summary calculations have been performed using Microsoft Excel (Excel) upon data exported from Access.

After evaluating tables in the US census data from summary file 3, Comma Delimited files (the actual delimiter is the pipe:  “|”) of multiple tables were downloaded and imported into Excel and formatted for the purpose of review and analysis.  If the Federal Information Processing Standards (FIPS) codes are specified as text when importing to Excel they can easily be added together as a string while calculating density NDrAlo with a make-table query in Access.  One may also use this method to find places that have less walkers and riders; a thought for those still completely enamored with automobiles.  
The intent of this work, however, is specifically to identify locations that already support greater than average fractions of the population that appear to depend on the car less.  Calculations were performed to sum the number of persons in each place reported by the U.S. Census that commute to work by either walking, riding a bicycle, or riding public transit.  The value calculated is compared directly (in the form of relative percentage) to the number of persons reported by the Census to drive to work alone.  Litman (2009b) calculates that the carpool is the most cost effective change a commuter can make to lower transportation expenses.  I acknowledge that carpooling is cost effective solution to rising prices, but carpooling doesn’t necessarily promote human interaction on the street.  There is a carpool field available in the table “means of transportation to work…” but the data is not included in this analysis because it is not the focus of this thesis.

Nationwide the percentage of people who ride a bicycle to work is consistently low, averaging less than 0.6 percent.  Of course there are places that exceed this low rate, but places with high rates of bicycling are not the focus of this inquiry.  Bicycling is an excellent mobility option, but some people cannot bicycle and some places should not be travelled by bicycle all the time.  Icy roads, for example are treacherous to the bicyclist.  Nationwide, just over four percent of commuters walk to work, and 1 percent ride some form of public transit.  The categories used to calculate percentages of NDrAlo have been limited to only number of workers 16 years and over who drive to work alone, ride public transportation, bicycle, or walk.  The figures for bicyclists have been grouped together in the values for numbers and percentages of workers who do not drive alone to work.  The categories do not sum to 100 percent.  A factor that may account for this is that some commuters may employ and report more than one means of getting to work, and some commuters may change both jobs and modes of transportation in the same year.

What specific field is most useful as the basis for a query of the underlying data?  The data has been ranked according to different parameters, including the number of persons who walk to work, which favors smaller communities; the total number of persons who walk, ride a bicycle, or ride public transportation, which favors larger communities; and the, density of NDrAlo.  Queries, calculations, and analysis have been performed for the first two categories, but the third, specifically based on density of persons engaged in activities that have a greater potential to put them on the street and on foot for some part of the journey appears to be the most useful metric evaluated.  This analysis targets how people get to work because most people do not have a choice about whether or not to make the journey to work.  
Other tools are available, and free, and can be found on the internet for the purpose of investigating in more detail particular places.  I find city-data.com useful, but to use it I must know the name of the city I wish to investigate further.  To compare places and create lists of places, based on general quality of life parameters Sperling’s Best Places, is useful.  These tools use U.S. Census data to either inform the reader or offer the reader suggestions.  They are useful, but they cannot be tailored to the needs of the user, and, as with some web applications they are slow.  These tools list U.S. Census data about individual places, but they do not use the data in calculations to create new information.  

A tool designed specifically to list places based upon a measure of the density of potential walkers, bicyclists, and transit riders in a multiple or single-row format, meaning that a group of records or a single record can be quickly returned and compared to each other, is lacking.  The census data query and form created in Access make it possible to screen multiple places at once based on state and place name that can be adjusted by the user, and particular scrutiny can be paid to specific states and places if so desired.  

The other tools mentioned tend to offer a very specific view of individual places, and they display unmodified U.S. Census data.  The user should be able to identify places he or she may not know the name of beforehand.  They do not offer search criterion based on calculated values, such as density of persons who do not drive alone to work.  Also available for free to persons with access to the internet is the U.S. Census data.  It is not always a simple proposition to use the U.S. Census web page.  

Once data were imported into Access in the correct format, a form and underlying query were developed to promote places to the top of the list where a greater than average share of people do not drive to work alone.  On average 73.8 percent of all workers over the age of 16 in the United States commute to work by driving alone.

Calculations have been performed using the numbers in the U. S. Census to rank places in terms of the likelihood that a body could manage daily affairs without the strict reliance on a personal automobile so pervasive in our society today.  The calculated value of density of NDrAlo is the metric used to make the determination that a place may in fact offer more of the goods, services, and transportation, all people need on a daily basis to keep food in the belly and a roof over the head.  

There is more to be learned from the tool offered than only what is the density of persons potentially walking, bicycling, or riding public transit in a place.  Although this is exactly the question the tool was designed to screen for, the tool is also useful because it rapidly narrows the search of potentially thousands of places to a manageable cohort with merely a few keystrokes and promotes those that have a higher incidence of people who use cars less.  Users can note the names of candidate locations and perform further queries or search other resources to continue examination of selected places.

Included on the form created for this study is a link to the city-data web page, so curiosity can be explored and a more comprehensive understanding of a particular place can be gleaned relatively quickly.  This method of directed search proves more useful in comparison to selecting places at random from the list of links available on city-data.  
The tool is specifically designed to expedite the search for places where more people can be found relying less on cars.  After the obvious choices (large metropolitan centers) have been identified, the process of identifying other less well known places can be a lengthy exercise if one uses one of the other tools.
This chapter has offered a description of the method used to assemble the data for this study.  Many more fields were obtained from the Census than have been used for this project.  This was done because the fields needed were identified after the lengthy downloading process, and because the additional data may be used at another time for another study.  The fifth chapter offers detailed analysis of selected places identified using the method and the tool described.

Chapter 5:  Analysis and discussion; places one can live without a car

The purpose of this section is to identify places that are more likely to support a lifestyle that uses a car less frequently.  Calculated values based upon census data are used to describe places that are postulated to do so.  The primary ranking system is based upon the calculated metric of density of NDrAlo.

The greatest densities are observed in major metropolitan centers.  This makes sense because most major metropolitan centers support public transportation systems.  Filtering the results on a threshold density value of 640 persons (NDrAlo) per square mile in a place returns 234 places that, although only one percent of the total population of places, represent over 44 percent of the population of the United States that does not drive alone to work.  

Clusters of places densely populated by people who do not drive alone to work are apparent near the east and west coasts.  The northeast and the Pacific coast stand out.  The Pacific coast areas with the greatest densities include Seattle, Washington, the Los Angeles metropolitan area, and the San Francisco Bay Area, in California.  The primary concentration is in the northeast, and is dominated by the Atlantic urban corridor extending from Washington D.C. to Boston, Massachusetts, including Baltimore, Maryland; Philadelphia, Pennsylvania; and New York, New York.

A map of the places considered for the study is shown in Figure 5.  The 228 places in the continental United States have been shaded green to indicate places that are more densely settled by NDrAlo.  
Figure 5.  Places in the continental United States
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Source:  US Census 2000, points projected using ArcView 9.0 by ESRI 2004, projection North America Albers Equal Area Conic 

The top fifty
The list of the top fifty places in the United States sorted and ranked on the basis of decreasing population density who report either walking, bicycling, or riding public transit to get to work is shown in Figure 6.  

Figure 6.  The fifty top ranked places based on density of NDrAlo:

	Rank
	Place
	Density:

persons/

square mile
	Rank
	Place
	Density:

persons/

square mile

	1
	Friendship Village,  MD
	21,218
	26
	Long Beach city, NY
	2,097

	2
	Hoboken, NJ
	13,402
	27
	Bellerose village, NY
	2,094

	3
	Guttenburg Town, NJ
	11,818
	28
	Berkeley, CA
	2,044

	4
	Union City, NJ
	8,935
	29
	Waldon, CA
	1,962

	5
	West New York, NJ
	7,810
	30
	Washington, DC
	1,959

	6
	New York City, NY
	6,700
	31
	Brookline, MA
	1,899

	7
	Cambridge, MA
	4,562
	32
	Huntington, VA
	1,889

	8
	Somerville, MA
	4,536
	33
	Kaser, NY
	1,848

	9
	San Francisco, CA
	3,808
	34
	Chelsea city, MA
	1,838

	10
	Great Neck Plaza, NY
	3,617
	35
	Langley city, MD
	1,820

	11
	Jersey City, NJ
	3,229
	36
	Greenvale, NY
	1,817

	12
	Bellerose Terrace, NY
	3,124
	37
	State College, PA
	1,797

	13
	Cliffside Park, NJ
	2,688
	38
	Harrison, NJ
	1,784

	14
	Boston, MA
	2,662
	39
	Orange, NJ
	1,731

	15
	Naval Academy, MD
	2,561
	40
	Bryn Mawr, PA
	1,709

	16
	Millbourne, PA
	2,522
	41
	Bronxville, NY
	1,707

	17
	East Newark, NJ
	2,451
	42
	Dormont, PA
	1,695

	18
	Passaic, NJ
	2,346
	43
	Chicago, IL
	1,693

	19
	Mt Vernon, NY
	2,294
	44
	Tuckahoe, NY
	1,685

	20
	Mt Rainier, MD
	2,273
	45
	Mt Oliver, PA
	1,678

	21
	Buena Vista, CA
	2,211
	46
	Oak Park, IL
	1,647

	22
	Hempstead Village, NY
	2,177
	47
	Fairview, NJ
	1,599

	23
	East Orange, NJ
	2,160
	48
	Malden, MA
	1,585

	24
	Irvington, NJ
	2,155
	49
	Isla Vista, CA
	1,582

	25
	Twenty Nine Palms, CA
	2,104
	50
	Huntington Park, CA
	1,543


Although investigation of each and every one is an option, the Access form is meant to turn up ideas one might not otherwise know of, or think of; and, or have a reason to investigate.  To query for the entire United States the user merely enters nothing on the first two screens that offer to filter the data by state or place.  Similarly, to see the averages as they pertain to a certain state one only has to enter the state, or at least enough letters of the state to uniquely identify it, and then click through, or enter nothing, for the second opportunity to input data that requests place name.  In this case the results returned include the places listed by the US Census in the state identified by the query.  If not enough letters are entered to identify a state uniquely the query results will include more than one state.  Selected summary statistics for the query data are calculated at the bottom of the form.  A sample of the form is shown below (see Figure 7).
Figure 7.  Example of Microsoft Access form
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The combination of many medium sized places (on average 4 square miles for 500 places of small to moderate population) and a population not averse to public transportation serve to score New Jersey high on a list ranked by NDrAlo.  New Jersey has excellent access to public transportation.

The top fifty places on the list of places ranked by density of NDrAlo are home to 33 percent of the NDrAlo population in the country.  Many of the places in the top fifty are either larger places or near larger places.  The characteristics of larger cities differ from those of smaller places.  For example larger places are often more expensive places to rent housing.  This may be linked to the increased competition for domiciles, increased earning power of a more educated workforce, dual income households, increased ability to pay, or that the places are simply more desirable places to live.  

Larger places often house more than 50,000 people who do not drive alone to work.  The difference between the top 50 and the top one percent when ranked by number of NDrAlo is that the smaller set is comprised of larger places with more people who do not drive alone.  The average number of persons who do not drive alone (NDrAlo) of the top 50 places is 62,462.
Public transit influence
The greatest opportunities for mobility without a car in the highly mobile United States can be observed where well developed transit systems are in place.  Increased density in comparison to exurban areas, and the increased presence of public transportation make older suburban areas more likely to present greater opportunity to one who seeks to use a car less often (Puentes and Warren, 2006).  Over a period of many years zoning modifications can enhance the mix of land use in these areas.  Because they are more centrally located, transit service can be very good in these areas.  Older neighborhoods also tend to be more diverse, a characteristic that can actually lead to a healthier neighborhood.  The places of the northeast are often older communities.

The 234 places that comprise the top 1 percent of places that are home to higher concentrations of those who commute to work without driving alone are characteristic of the types of places that are most suitable for those who would rather not drive.  Selected average values for those places where people who do not drive alone are noticeably distinct from the places that are less densely populated by NDAlo, as shown in figure 4, on page 31.  For the most part these places will be set apart by the proclivity of residents to avail themselves of public transportation.  Often a greater share of workers will walk to work.  The great majority of the 23,294 places this study is concerned with, generally do not support extensive transit systems.  Figure 8 illustrates this point.

Figure 8.  Average public transit use

	Field
	Top 50
	Top 1 percent
	All places

	Average percent NDrAlo
	38
	28
	5

	Average percent walk
	12
	9
	4

	Difference as average percent public transit use
	26
	19
	1


The average percentage of walkers in the top one percent of places in the United States is 9 percent; this is more than twice the average value of 4 percent for the entire group of places on the list.  The difference between the percentage of people who do not drive alone for the commute to work and those who walk can be considered to represent some form of public transportation.  For the 234 places in the top one percent of the ranked list this value is almost 19 percent, compared to just 1 percent for complete group.  

This dispels somewhat the notion that transit is not successful, a sentiment popular among those quick to chastise public transportation for being too expensive and ineffective.  In fact, where public transportation has been a credible investment people do use it, and not just because they cannot afford the alternative.  
Figure 9 lists various cohort sizes and the fraction of the NDrAlo population that they include.  This list is based upon the total number of NDrAlo and not density.
Figure 9.  Number of NDrAlo in places of the United States

	
	Count of places
	Percentage of total places
	Percentage of total NDrAlo population

	1
	5
	0.02
	32.20

	2
	50
	0.21
	49.51

	3
	234
	1.00
	63.00

	4
	466
	2.00
	70.41

	5
	698
	3.00
	75.17

	6
	932
	4.00
	78.46

	7
	1,165
	5.00
	81.31

	8
	1,400
	6.00
	83.47

	9
	1,630
	7.00
	85.19

	10
	1,864
	8.00
	86.84

	11
	2,103
	9.00
	87.89

	12
	2,330
	10.00
	88.92

	13
	2,565
	11.00
	89.84

	17
	3,492
	15.00
	92.50

	20
	4,655
	20.00
	94.67
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A graph of the number of places in comparison to the percent of the NDrAlo cohort is interesting.  It climbs of dramatically and it appears to maintain self-similarity even when considering different ways of evaluating the data.  The percentage of the cohort is plotted against the percentage of the places in Figures 10.

The 234 places that make up the top one percent of places ranked by total number of persons who do not drive alone are deemed to be a representative cohort for study.  If the top ten percent of places were considered, eighty-seven percent of the population that walks, rides a bicycle, or rides transit to work would be accounted for.  The cohort size of 2,340 places is less manageable than the 234 places selected to serve as the cohort for this work.  The average characteristics of the one percent cohort are more representative of the type of places sought in this inquiry.

It is apparent from Figure 10 that the majority of the subject population is located in a small percentage of the places.  The top 1 percent of places ranked by number of NDrAlo house 63 percent, almost two thirds, of the total population that does not drive in the U.S.  This group also accounts for 33 percent, or one third, of the working population of the United States.  Two percent of the places contain 70 percent of NDrAlo.  Just one twentieth of the total number of places represents over four fifths of the population in the United States that ride a bicycle, ride transit, or walk to work.  The upper twenty percent of the list of places ranked by total number of persons who commute to work by walking, bicycling or riding transit house 95 percent of the United States subject population.  The lion’s share of the population that does not drive alone, as defined in this work, can be found in the first few percentage points of the total count of places.  
Instead of listing the largest numbers of NDrAlo, a list based upon decreasing density values will produce strikingly similar results.  Density, however, will not favor the largest metropolitan areas, but instead will favor communities that have smaller areas and are more densely populated by NDrAlo.  When the 23,294 places listed are ranked in descending order from the highest to the lowest density per square mile, the results appear the most satisfactory; because, places are included that are not only the largest metropolitan areas.  The 234 places with the greatest density of NDrAlo are home to 44 percent of the subject population 

Other rankings that have been considered, including percent of commuters who walk, the number who do not drive alone, and the percent that do not drive alone did not appear to be the best representations of the types of places sought

The general shape of the curve defined by plotting the points on a graph of both the density of NDrAlo and the number of the NDrAlo are similar.  The scale differs because of the preponderance of very large metropolitan areas in Figure 10.  Figure 11 is a chart of the values used to make the graph shown in Figure 12.  
Figure 11.  Density of NDrAlo in places of the United States

	
	Count of places
	Percentage of total places
	Percentage of total NDrAlo population

	1
	5
	0.02
	00.43

	2
	50
	0.21
	33.96

	3
	234
	1.00
	44.04

	4
	466
	2.00
	51.19

	5
	698
	3.00
	56.65

	6
	934
	4.00
	61.18

	7
	1,161
	4.98
	64.43

	8
	1,402
	6.02
	66.90

	9
	1,630
	7.00
	69.63

	10
	1,867
	8.01
	72.61

	11
	2,084
	8.95
	74.72

	12
	2,326
	9.99
	76.33

	13
	2,566
	11.02
	77.39

	17
	3,465
	14.88
	82.98

	20
	4,658
	20.00
	86.20
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Homeowners generally have higher incomes than renters and can potentially devote more income to the care and maintenance of an automobile.  Many places in the northeast are populated by high fractions of homeowners that do not own cars (U.S Census 2000). Figure 13 groups places in the top one percent by state, it is clear that a few states contain most of the highest ranked places.
The top one percent

Figure 13.  The top one percent of NDrAlo places grouped by state:

	Rank
	State
	Count of places
	Percent of total
	Aggregate density

	1
	New York
	65
	27.9 percent
	79,979.3

	2
	New Jersey
	39
	16.8 percent
	87,488.8

	3
	Pennsylvania
	31
	13.3 percent
	31,882.0

	4
	California
	27
	11.6 percent
	34,709.9

	5
	Maryland 
	17
	7.3 percent
	38,854.7

	6
	Massachusetts
	14
	6.0 percent
	24,571.6

	7
	Illinois
	8
	3.4 percent
	8,701.9

	8
	Virginia
	6
	2.6 percent
	7,525.3

	9
	Hawaii
	5
	2.1 percent
	3,789.6

	10
	Florida
	4
	1.7 percent
	3,624.7

	11
	Colorado
	3
	1.3 percent
	2,806.3

	12
	Ohio
	3
	1.3 percent
	1,991.5

	13
	Minnesota
	2
	0.9 percent
	1,536.7

	14
	Rhode Island
	2
	0.9 percent
	1,393.2

	15
	Washington D.C.
	1
	0.4 percent
	1,959.4

	16
	Connecticut
	1
	0.4 percent
	658.1

	17
	Indiana
	1
	0.4 percent
	1,354.8

	18
	Iowa
	1
	0.4 percent
	713.2

	19
	Kentucky
	1
	0.4 percent
	869.6

	20
	Texas
	1
	0.4 percent
	789.2

	21
	Washington
	1
	0.4 percent
	1,012.9


I argue that the characteristics of the first 1 percent of places are more like places where more NDrAlo can be found in general (see Figure 14).  They differ from the average values calculated for the entire U.S.  Due to rounding, in all of the remaining figures of this type, some values may not appear to sum correctly.  
Figure 14.  Selected calculated values for the top 1 percent

	Field
	Top one percent
	All places

	Density NDrAlo
	1,446
	52

	Number of NDrAlo
	17,761
	402

	Percent of NDrAlo
	28
	5

	Percent of commuters who walk to work
	9
	4

	Percent of commuters who ride public transit to work
	18
	1

	Percent of household owners who do not own a car
	17
	5

	Percent of household renters who do not own a car
	49
	23

	Median rent
	916
	520

	Median household income
	49,228
	39,100

	Number of household units
	37,954
	3,351

	Number of workers
	42,547
	4,005

	Median age
	34
	37


The top fifty grouped by state
The top fifty places are described in the following pages.  The descriptions of top ranked places will be grouped by state.  Friendship Village, Maryland and Hoboken, New Jersey, ranked number one and two respectively, were brought to the fore upon completion of this list.  New Jersey will be detailed in the next section.  Before this investigation they had been unknown to the author and not considered.  This list produces a wealth of surprises, and perhaps generates ideas for further study.  
Maryland

Friendship Village Census Designated Place (CDP)
Friendship Village is one of the places that might not be sought out intuitively using other publicly available screens.  One may have no reason to even think it exists without some kind of prompt.  That is the essence of this method of analysis.  It is precisely to find the places that one has not had reason to investigate before.  Friendship Village is a housing project, maybe an upscale housing project for professionals, as indicated by the highly educated, older, and affluent population.  
Based upon the average age of Friendship Village residents (51 years), and the relatively low number of workers in relation to higher than average cost housing units, it is likely that a significant number of residents of Friendship Village are moderate to high-income professionals and retirees.  There are 2,991 housing units reported in Friendship Village.  It is a small community both in terms of population and actual area.  With a density of NDrAlo of 21,218 it is at the very top of the list of places ranked by that criterion.  The reason the density is so high at Friendship Village is because it is a small community of just 0.06 square miles in area.  It is built vertically just outside Washington D.C. 

Figure 15 lists calculated values for places in Maryland that are among the first fifty identified.
Figure 15.  Selected calculated values for Friendship Village, Naval Academy, Mount Rainier, and Langley Park
	Field
	Friendship Village
	Naval Academy
	Mount Rainier
	Langley Park

	Density NDrAlo
	21,218
	2,561
	2,273
	1.820

	Total population
	4,429
	4,264
	8,463
	16,214

	Number of NDrAlo
	1,167
	1,416
	1,482
	1,500

	Percent of NDrAlo
	49
	74
	36
	22

	Percent of commuters who walk to work
	6
	73
	5
	2

	Percent of commuters who ride public transit to work
	43
	1
	31
	20

	Percent of household owners who do not own a car
	13
	0
	11
	11

	Percent of household renters who do not own a car
	28
	5
	33
	28

	Median rent
	1,635
	1,348
	690
	723

	Median household income
	62,314
	67,708
	35,713
	36,720

	Number of household units
	2,991
	249
	3,463
	4,592

	Number of workers
	2,371
	1,910
	4,126
	6,748

	Median age
	51
	21
	32
	27


The average rent reported is significantly higher than average at $1,635 per month.  As the rent is significantly higher than most communities in Maryland, the housing stock is not likely substandard or populated by people with very low incomes and few choices.  The average of median rent across the range of the 23,294 places that make up this analysis is $524.  For Maryland the figure is $826 dollars, and for the nation’s capitol nearby it is $799.  The percent of the population that rents is higher than the United States average at 69 percent, compared to 23.7 percent nationally.  

Almost 50 percent of the working inhabitants of Friendship Village over the age of sixteen report making the journey to work by walking, bicycling, or riding public transit.  This is far higher than the national average of 10 percent.  Because only 6 percent report walking to work it can be assumed that other transportation choices are available to those who prefer not to drive alone to work.  Just less than 43 percent of commuters use public transit.  According to the Washington Metropolitan Area Transit Authority (WMATA 2009) interactive map, Friendship Village is poised strategically adjacent to a light rail station.  

The median household income is over $62,000 per year, well above the national average of $39,000.  In the United States typically the automobile and housing represent the two greatest fractions of household expenditures.  In many metropolitan areas it is not uncommon for the combined expenses of housing and automobile ownership to exceed 60 percent of income (Kay 1998).  Comparing the number of households (2,991) to the number of workers (2,371) shows that the average household is not populated with multiple wage earners.  

Naval Academy

The density of NDrAlo at the Naval Academy is 2,561.  It is a military base and educational institution with a total population of 4,264.  It is a smaller place with 1,416 NDrAlo.  A robust 73 percent of workers commute by walking.  Only 1 percent use public transit to get to work.  There are zero household owners who do not own a car, and 5 percent of household renters do not own a car.  The median rent is high at $1,348, as is the median income of $67,708.  
Mount Rainier

The density of NDrAlo for Mount Rainier is 2,273.  The total population is 8,463, with 1,482 NDrAlo, or 36 percent of the working population.  Close to 5 percent of commuters walk to work, and 31 percent of commuters ride public transit to work.  The median rent is just $690, and the median household income falls to $35,713.  There are 3,463 household units and 4,126 workers.  Many households do not have a car, including 11 percent of household owners, car and 33 percent of household renters.  

Langley Park

The density of NdrAlo in Langley Park is 1,820, and the total population is 16,214.  The number of NDrAlo is 1,500.  Just 2 percent of commuters walk to work and 20 percent ride public transit.  Of the households 11 percent of household owners do not own a car and 28 percent of households that rent do not own a car.  The median rent is $723 and the median household income is $36,720.  There are 4,592 household units inhabited by 6,748 workers whose median age is 27.

New Jersey

Hoboken
The place calculated to have the second highest density per square mile of people who do not drive alone to work nationwide is Hoboken, New Jersey, at 13,402 persons per square mile, far higher than the state average of 301.  
Hoboken is a densely populated transit town.  Ten percent of Hoboken residents report walking to work, more than double the national average and over three times the average of 2.9 percent for New Jersey.  Almost 68 percent do not drive alone.  The majority of these people ride mass transit.  

The median rent in Hoboken is $1,466, significantly higher than the New Jersey average of $937.  High rents usually indicate high salaries, and in Hoboken this holds true as the median household income is $62,604.  For New Jersey as a whole the median income of renters is $40,000, and for homeowners it is over $69,000.  The fraction of renters is 77 percent, almost three times the state average of 26 percent.  

The median age in Hoboken is 31 years, lower than the state average of almost 40 years.  The workforce is young, well paid, and well educated.  In contrast to Friendship Village, here the number of workers outnumbers the number of household units by a sizable fraction, almost 30 percent.  This confirms that the workforce is younger; and indicates the presence of multiple income households.  The presence of multiple income households also help to explain the higher than average household income and rent mentioned previously (see figure 16). 

Figure 16.  Selected calculated values for Hoboken, Guttenberg, Union City, West New York, and Jersey City

	Field
	Hoboken
	Guttenberg
	Union City
	West New York
	Jersey City

	Density NDrAlo
	13,402
	11,819
	8,935
	7,810
	3,229

	Total population
	38,669
	10,693
	67,088
	45,768
	240,055

	Number of NDrAlo
	17,101
	2,281
	11,312
	7,943
	48,161

	Percent of NDrAlo
	68
	46
	46
	45
	48

	Percent of commuters who walk to work
	10
	6
	12
	14
	8

	Percent of commuters who ride public transit to work
	57
	40
	33
	31
	40

	Percent of household owners who do not own a car
	20
	14
	23
	20
	19

	Percent of household renters who do not own a car
	33
	29
	51
	49
	49

	Median rent
	1,466
	911
	714
	773
	771

	Median household income
	62,604
	41,953
	30,581
	31,750
	37,399

	Number of household units
	19,507
	4,462
	22,872
	16,719
	88,632

	Number of workers
	25,306
	4,993
	24,812
	17,719
	100,750

	Median age
	31
	35
	33
	34
	33


Guttenberg town
The third place listed by density of commuters who do not drive to work alone is Guttenberg town, New Jersey, with a calculated density of 11,819 persons who do not drive alone to work per square mile.  The percentage of commuters who travel to work by not driving alone is 46 percent; presumably the town is well connected to transit.  
The median rent in Guttenberg town is $911 per month, substantially less than Friendship Village and Hoboken.  The percentage of renters is 66 percent, again in excess of the New Jersey average.  The percentage of people who walk to work drops to just over two times the state average at six percent.  The median household income drops to $41,953, at the lower end of the range circumscribed by the state average for renters of $40,000 and for owners of $60,596.  

Guttenberg town is a relatively smaller community of just 4,462 household units.  The number of workers over the age of 16 is just slightly over the number of household units at 4,993, indicating that many families do not need to be supported by multiple wage earners.  

The median age in Guttenberg town is 35, falling just in between the state average of 40 and the low value of 31 found in Hoboken.  That Guttenberg town is possibly more of a working class enclave is further confirmed by the lower frequency of college educated women, only 633, or 13 percent, of the women over the age of 25 are indicated to possess a Bachelor of Arts degree, compared to the New Jersey average of 15 percent.

Union City city

The density NDrAlo in Union City is 8,935, and out of the total population of 67,088 there are 11,312 NDrAlo, or 46 percent of the 24,812 workers.  Of these, 12 percent walk to work and 33 percent ride public transit.  Of the 22,872 household units in Union City 23 percent of household owners and 51 percent of household renters do not own a car.  The median rent is $714 compared to a median household income of $30,581.  The median age is 33.

West New York town

The density NDrAlo in West New York is 7,810, and out of the total population of 45,768 there are 7,943 NDrAlo, or 45 percent of the 17,719 workers.  Of these, 14 percent walk to work and 31 percent ride public transit.  Of the 16,719 household units in Union City 20 percent of household owners and 49 percent of household renters do not own a car.  The median rent is $773 compared to a median household income of $31,750.  The median age is 34.

Jersey City

Jersey City is a larger city for the state, the total population is 240,055.  Out of 100,750 workers 48,161, or 48 percent, do not drive alone to work.  The density of NDrAlo is 3,229.  The share of commuters who walk to work is 8 percent, and the share that rides public transit is 40 percent.  There are 88,632 household units, and of the owners 19 percent do not own a car, and of the renters 49 percent do not own a car.  The median rent is $771 and the median household income is $37,399.  The median age is 33.

Cliffside Park borough

The density of the 2,594 NDrAlo in Cliffside Park is 2,688.  The median age is 40 for the 23,007 people that live in Cliffside Park borough, home to 10,911 workers.  The transit riders amount to 19 percent of the commuters, and the walkers represent 4 percent.  The median household income is high for the state at $46,207, and the rent also is high for the state at $998.  There are 10,027 household units, and of the owners 11 percent do not own a car, and the similar fraction of renters is 24 percent.
East Newark

East Newark is a smaller town with only 1,021 workers, 24 percent of whom do not drive alone to work.  The density of the 250 NDrAlo is 2,451.  The percentage of walkers and transit riders is evenly split at 12 percent each.  The share of renters who do not own a car, 29 percent, is more than double the 12 percent of owners who do not own a car.

Passaic

Passaic is a larger sized city with a total population of 67,861.  Out of 24,503 workers 29 percent do not drive alone to work.  The density of NDrAlo is 2,346, and 20 percent of commuters walk to work.  The median income is $33,520, and may explain in part why 44 percent of household renters do not own cars (see Figure 17).
Figure 17.  Selected calculated values for Cliffside Park borough, East Newark borough, Passaic, East Orange, and Irvington

	Field
	Cliffside Park
	East Newark
	Passaic
	East Orange
	Irvington

	Density NDrAlo
	2,688
	2,451
	2,346
	2,160
	2,155

	Total population
	23,007
	2,377
	67,861
	69,904
	60,615

	Number of NDrAlo
	2,594
	250
	7,301
	8,486
	6,372

	Percent of NDrAlo
	24
	24
	29
	32
	25

	Percent of commuters who walk to work
	4
	12
	10
	4
	3

	Percent of commuters who ride public transit to work
	19
	12
	20
	28
	22

	Percent of household owners who do not own a car
	11
	12
	8
	11
	11

	Percent of household renters who do not own a car
	24
	29
	44
	47
	39

	Median rent
	998
	718
	717
	716
	706

	Median household income
	46,207
	43,911
	33,520
	31,740
	36,336

	Number of household units
	10,027
	767
	19,458
	26,031
	22,025

	Number of workers
	10,911
	1,021
	24,806
	26,503
	25,404

	Median age
	40
	33
	29
	33
	32


East Orange

The median household income of $31,740 may be a factor that encourages 28 percent of the workers in East Orange to ride public transit to work.  As 47 percent of household renters in East Orange do not own an auto it may not be enough.  Out of a working population of almost 26,503 people, 8,486 NDrAlo have a median age of 33.  The density of NDrAlo in East Orange is 2,160.  

Irvington

Irvington is similar to Passaic and East Orange in most categories considered.  The density of NDrAlo in Irvington is 2,155 for a total number of NDrAlo of 6,372, representing 25 percent of the commuting population.  Only 3 percent of commuters walk to work in Irvington.  The median rent and median household income are lower than the New Jersey averages.

Harrison town

In Harrison, out of 6,550 workers, 14 percent walk to work.  Harrison is number 39 on the list.  At number 40 and number 48, respectively, are Orange and Fairview.  The number of NDrAlo in Harrison 2,178 and the density is 1,784, a respectable share of a smaller town population.  The median rent is $739 and the median income is $40,092 (see figure 18).  

Orange CDP

The density of NDrAlo in Orange is 1,731.  At 40 percent, the number of renting households in Orange that do not own a car is relatively high.  Only 5 percent of commuters walk to work, so it is a good bet that Orange has easy access to public transit. 

Figure 18.  Selected calculated values for Harrison town, Orange CDP, and Fairview borough

	Field
	Harrison
	Orange
	Fairview borough

	Density NDrAlo
	1,784
	1,731
	1,599

	Total population
	14,424
	32,868
	13,255

	Number of NdrAlo
	2,178
	3,817
	1,359

	Percent of NdrAlo
	33
	29
	25

	Percent of commuters who walk to work
	14
	5
	5

	Percent of commuters who ride public transit to work
	19
	24
	20

	Percent of household owners who do not own a car
	14
	12
	12

	Percent of household renters who do not own a car
	35
	40
	27

	Median rent
	739
	730
	929

	Median household income
	40,092
	35,717
	40,581

	Number of household units
	5,136
	11,885
	4,861

	Number of workers
	6,550
	13,374
	5,521

	Median age
	35
	33
	35


Fairview borough

At number 47 Fairview continues to favor public transit.  Although only 5 percent of commuters walk to work, the percent of NDrAlo is still a respectable 25 percent.  Fairview is a smaller community, only 1,359 NDrAlo call Fairview home. 

New York

New York is in a class by itself, and perhaps New York should not even belong in the top one percent.  New York tops the list of places when ranked by total number of person who do not drive alone to work.  The mega-city status of New York skews the average values for the top ranked cities when characteristics are compared because the population is very large. 
In New York City, New York the density per square mile of NDrAlo is 6,700.  There are more than two million persons (2,032,038) who do not drive alone to work; this figure dwarfs all other values for other places.  The average number of NDrAlo in the top one percent on the list ranked by total NDrAlo is 25,332.  When the average is recalculated after factoring out New York the average number of NDrAlo falls to 16,627.  The top one percent on the list ranked by total NDrAlo without the influence of New York only represents 41 percent of NDrAlo in the nation, over 20 percent less than the 63 percent figure including New York.  New York is home to 22 percent of the NDrAlo population in the United States (see Figure 19).  

Figure 19.  Selected calculated values for New York City, Great Neck Plaza, Bellerose Terrace CDP, and Mount Vernon city
	Field
	New York City
	Great Neck Plaza
	Bellerose Terrace
	Mount Vernon

	Density NDrAlo
	6,700
	3,617
	3,124
	2,294

	Total population
	8,008,278
	6,340
	2,157
	68,381

	Number of NDrAlo
	2,032,138
	1,114
	303
	9,996

	Percent of NDrAlo
	64
	35
	29
	33

	Percent of commuters who walk to work
	10
	6
	1
	5

	Percent of commuters who ride public transit to work
	53
	29
	28
	28

	Percent of household owners who do not own a car
	28
	14
	7
	12

	Percent of household renters who do not own a car
	68
	26
	27
	40

	Median rent
	858
	1,451
	865
	877

	Median household income
	37,786
	53,438
	74,960
	40,733

	Number of household units
	3,021,588
	3,750
	639
	25,729

	Number of workers
	3,192,070
	3,230
	639
	30,158

	Median age
	34
	46
	36
	36


The percentage of households that rent in New York is similar to that of the state as a whole at 27 percent.  Over 10 percent of New York commuters walk to work.  The median household income of $37,786 is slightly lower than the national average of $39,000, and in line with the state average.  Statewide the average for households that rent is $33,000, and for households that own the median household income is $53,700.  

Great Neck Plaza

Ranked at number ten is Great Neck Plaza village in New York with a density value of 3,617.  Great Neck Plaza is a smaller place with a total number of NDrAlo of 1,114, or 35 percent of the commuters.  The median rent of $1,451 is high, and the median household income of 53,438 is also higher than average.  The median age of 46 is noticeably higher than average.

Bellerose Terrace CDP
Bellerose Terrace is ranked number 13 and has only 303 NDrAlo, but a respectable density value of 3,124.  From this it can be inferred that the actual area of Bellerose Terrace is correspondingly small.  Only 1 percent of commuters in Bellerose Terrace walk to work, a value noticeably below even the national average.  The median income of Bellerose Terrace is higher than average at $74,960.  There may be an inverse relationship between the two, perhaps in interesting avenue of further study.

Mount Vernon city

The density of NDrAlo for Mount Vernon city, ranked number 20, is 2,294.  Although the median household income of $40, 733 in Mount Vernon is almost half that of Bellerose Terrace the median rent of $877 is actually higher.  The population of Mount Vernon is much greater than Bellerose Terrace, and the fraction of renters is also much higher.  There are 9,996 NDrAlo in Mount Vernon out of a total population of 68,381.  The share of households occupied by renters who do not own a car is 40 percent.

Figure 20.  Lists selected calculated values for Hempstead village, Long Beach city, Bellerose village, and Kaser Village

	Field
	Hempstead village
	Long Beach city
	Bellerose village
	Kaser Village

	Density NDrAlo
	2,177
	2,097
	2,094
	1,848

	Total population
	56,544
	35,462
	1,173
	3,299

	Number of NDrAlo
	8,010
	4,482
	201
	316

	Percent of NDrAlo
	34
	25
	36
	48

	Percent of commuters who walk to work
	9
	4
	3
	30

	Percent of commuters who ride public transit to work
	25
	21
	33
	18

	Percent of household owners who do not own a car
	7
	8
	2
	35

	Percent of household renters who do not own a car
	40
	21
	8
	74

	Median rent
	942
	1,226
	988
	776

	Median household income
	44,940
	55,894
	100,460
	13,015

	Number of household units
	15,176
	14,923
	378
	630

	Number of workers
	23,779
	17,669
	555
	660

	Median age
	29
	40
	37
	17


Hempstead village

Ranked at number 23 with a density NDrAlo of 2,177, Hempstead village is a smaller sized place with 8,010 commuters who do not drive alone.  Of the 34 percent of NDrAlo 9 percent walk and 25 percent ride public transit.  It is a younger place where the median age is 29.  There are 15,176 household units and 23,779 workers, many households must be occupied by multiple workers.  As 40 percent of household renters do not own a car it appears that affordability is not a selling point of the community.  

Long Beach city

At number 27 the density of NDrAlo in Long Beach city is 2,097.  The percent of NDrAlo is slightly lower than average for the top 1 percent cohort at 25 percent.  The walking share of the population is more in line with the national average at 4 percent.  The median rent is $1,226 and the median income is $55,894.  The population of Long Beach city is slightly older than average as the median age is 40.

Bellerose village

The density of Bellerose village, number 28, is 2,094.  Bellerose village is a smaller place, with only 201 NDrAlo; but, with a median income of 100,460, it is relatively affluent.  Only 3 percent of commuters walk to work, but 33 percent ride public transit.  As with Bellerose Terrace the rental market is not very active in Bellerose village, and this, or rent controls, may hold the median rent down to 988.

Kaser village

The density of NDrAlo in Kaser village is 1,848; and, it is ranked 34 on the list of the top 1 percent.  Kaser village is another smaller community.  It is distinct from other places based upon average values calculated.  Further investigation reveals that Kaser village is a rapidly growing community with a very young population.  The median age is 17.  In this case the average household size of 4.9 is a clue that a group of people live here who like big families.  According to Wikipedia (2009) the village consists almost entirely of Hasidic Jews of the Viznitz sect.  The median household income is a very low 13,015.  The share of household renters and owners that do not own cars is high at 74 percent and 35 percent respectively.

Greenvale CDP

The density value of NDrAlo in Greenvale CDP, ranked number 37, is 1,817 and 44 percent of the commuters do not drive alone.  Greenvale is a smaller place with only 467 NDrAlo, out of 1,075 workers.  The median age in Greenvale is 22, it is located very near several universities, and 35 percent of commuters walk to work.  The median rent of $1,738 is significantly higher than average.

Bronxville village

At number 42 the density of NDrAlo in Bronxville village is 1,707.  The median rent exceeds the maximum value of $2,001 recorded by the U.S. Census.  The median household income is $146,434.  Like the rent and the income, the average age in Bronxville village is higher than average at 38 (see figure 21).
Figure 21 lists selected calculated values for Greenvale CDP, Bronxville village, and Tuckahoe village

	Field
	Greenvale CDP
	Bronxville village
	Tuckahoe Village

	Density NDrAlo
	1,817
	1,707
	1,685

	Total population
	2,210
	6,543
	2,110

	Number of NDrAlo
	467
	1,625
	1,028

	Percent of NDrAlo
	43
	55
	35

	Percent of commuters who walk to work
	35
	9
	5

	Percent of commuters who ride public transit to work
	8
	46
	30

	Percent of household owners who do not own a car
	5
	10
	6

	Percent of household renters who do not own a car
	8
	18
	26

	Median rent
	1,738
	2,001
	1,205

	Median household income
	59,750
	146,434
	60,262

	Number of household units
	361
	2,312
	2,627

	Number of workers
	1,075
	2,951
	2,983

	Median age
	22
	38
	36


Tuckahoe village

Tuckahoe village, number 45, is the final New York place to make the top 50.  The density of the 2,983 NDrAlo in Tuckahoe village is 1,685.  The median age is 36, the median household income is $60.262 and the median rent is $1,205.

Massachusetts

Massachusetts is the terminus of the northeastern corridor of highly ranked places that begins in Washington D.C.  Six places from Massachusetts are in the top fifty, including Cambridge city, Somerville city, Boston city, Brookline CDP, Chelsea city, and Malden city.  All six are located in the Boston metropolitan area.  

Figure 22.  Selected calculated values for Cambridge, Somerville, and Boston

	Field
	Cambridge
	Somerville 
	Boston

	Density NDrAlo
	4,562
	4,536
	2,262

	Total population
	101,355
	77,478
	589,141

	Number of NDrAlo
	29,328
	18,626
	128,934

	Percent of NDrAlo
	53
	41
	46

	Percent of commuters who walk to work
	24
	9
	13

	Percent of commuters who ride public transit to work
	29
	32
	33

	Percent of household owners who do not own a car
	12
	15
	15

	Percent of household renters who do not own a car
	35
	26
	45

	Median rent
	1,245
	1,064
	994

	Median household income
	47,232
	46,395
	39,329

	Number of household units
	42,615
	31,555
	239,528

	Number of workers
	54,959
	44,977
	278,463

	Median age
	31
	31
	31


Cambridge

Cambridge is ranked number 8 with a density of NDrAlo of 4,562.  The total population of Cambridge is 101,355, and of that figure 54,959 are workers, and 29,328 do not drive alone to work.  The value for percent of NDrAlo is an impressive 53 percent, and of those 24 percent walk to work.  The median income of $47,232 is relatively low considering that the median rent is $1,245.

Somerville city

The density of NDrAlo in Somerville is 4,536, and it is ranked number 9 in the top 1 percent.  Of the 44,977 workers 41 percent do not drive alone to work.  The median age is 31.  Of those who do not drive alone 9 percent walk and 32 percent ride public transit.  There are 31,555 household units in Somerville, of these 15 percent of the owners do not own a car, and 26 percent of the renters do not own a car.

Boston city

Boston is ranked number 15, and is the metropolitan center of Massachusetts.  There are 128,934 NDrAlo in Boston with an average density of 2,262.  Of the 278,463 workers 13 percent walk to work and 33 percent ride public transit.  There are 239,528 household units in Boston; and, of the owners 15 percent do not own a car, and 45 percent of the renters do not own a car.  The median rent in Boston is $994 and the median household income is $39,329.

Figure 23.  Selected calculated values for Brookline CDP, Chelsea city, and Malden city

	Field
	Brookline
	Chelsea
	Malden

	Density NDrAlo
	1,899
	1,838
	1,586

	Total population
	57,061
	35,080
	56,340

	Number of NDrAlo
	12,895
	4,019
	8,045

	Percent of NDrAlo
	40
	32
	28

	Percent of commuters who walk to work
	10
	7
	4

	Percent of commuters who ride public transit to work
	31
	25
	24

	Percent of household owners who do not own a car
	7
	13
	6

	Percent of household renters who do not own a car
	31
	40
	26

	Median rent
	1,567
	756
	904

	Median household income
	66,651
	30,280
	45,255

	Number of household units
	25,573
	11,888
	23,009

	Number of workers
	32,173
	12,574
	29,119

	Median age
	35
	32
	36


Brookline CDP

Brookline is ranked number 32 with a density of NDrAlo of 1,899.  The population of Brookline is well educated and well paid; the median household income is $66,651, and the median rent is also above average at $1,567.
Chelsea

Chelsea, ranked number 35, is home to 4,019 NDrAlo at a density of 1,838 per square mile.  It is interesting that even though the median income of Chelsea is low for both the Boston area and the state only 25 percent of commuters ride public transportation.  Only 13 percent of household owners do not have a car, but 40 percent of renters do not.  Reflecting the low median income of $30,280, the median rent is Chelsea is $756.

Malden

Malden is ranked number 48, with a density of NDrAlo of 1,586.  The 8,045 NDrAlo represent 28 percent of the 29,119 workers in Malden.  The median rent in Malden is $904, and the median income is $45,255.  Of the 23,009 household units 6 percent of the owners and 26 percent of the renters do not own a car.  The number of people who walk in Malden is average; but, 24 percent of commuters ride public transit.

Pennsylvania

Pennsylvania has five places in the top 50 and a total of 30 places in the top 1 percent.  The places in the top 50 are:  Millbourne borough, State College borough, Bryn Mawr CDP, Dormont borough, and Mount Oliver borough.  Most of these places in Pennsylvania are smaller places. 

Millbourne borough

Millbourne borough is a smaller place with less than 1,000 total inhabitants.  The rank of Millbourne borough is number 17 with a density score of 2,522.  The high density of Millbourne borough is from only 174 NDrAlo.  The median age is 35 and there are 366 household units earning a median income of $30,100.  The median rent is low at $493, yet 45 percent of households that rent do not own cars (see Figure 24).  For a community of this size it is impressive that 29 percent of commuters ride public transit, which suggests that Millbourne borough is benefitting from a larger regional transit network.  A check of city-data (2009) confirms that it is a satellite of Philadelphia and home to a sizable Indian community.

State College borough

The largest place in Pennsylvania in the top 50 is State College borough with 38,420 inhabitants.  State College is also the location of Penn State, a large school relative to the total population of State College.  The density of NDrAlo in State College is 1,797, earning a rank of number 38.  Of the 15,885 workers in State College 52 percent do not drive alone, and, characteristic of college towns, a large share of them, 41 percent, walk to work.  Also characteristic of college towns is the young median age of 22, and the low median income of $21,087.  

Figure 24.  Selected calculated values for Millbourne borough, State College borough, Bryn Mawr CDP, Dormont borough, and Mount Oliver borough

	Field
	Millbourne borough
	State College borough
	Bryn Mawr CDP
	Dormont borough
	Mount Oliver borough

	Density NDrAlo
	2,522
	1,797
	1,709
	1,695
	1,678

	Total population
	943
	38,420
	4,399
	9,305
	3,970

	Number of NDrAlo
	174
	8,162
	1,065
	1,256
	569

	Percent of NDrAlo
	37
	52
	48
	25
	33

	Percent of commuters who walk to work
	8
	41
	39
	3
	6

	Percent of commuters who ride public transit to work
	29
	11
	9
	22
	26

	Percent of household owners who do not own a car
	11
	5
	15
	10
	23

	Percent of household renters who do not own a car
	45
	23
	19
	28
	49

	Median rent
	493
	740
	1,221
	519
	418

	Median household income
	30,100
	21,087
	50,951
	38,999
	27,710

	Number of household units
	366
	12,204
	1,422
	4,089
	1,681

	Number of workers
	473
	15,885
	2,201
	4,933
	1,733

	Median age
	35
	22
	23
	36
	36


Bryn Mawr CDP

Bryn Mawr CDP, number 41 with a density value of 1,797 is another place influenced by the presence of an educational institution.  The median household income of $50,951 is high for students, so to what degree student populations are accurately captured by census data does become a question.  The median age of 23 is consistent with a college town.  The median rent in Bryn Mawr is $1,221, and 19 percent of the households that rent do not own a car.  Also above average is the number of household owners that do not own a car, 15 percent, and the number of commuters that walk to work, 39 percent.

Dormont borough

Dormont borough is ranked number 43 with a density value of 1,695 for 1,256 NDrAlo, or 25 percent of the working population.  The median rent is $519, and the median household income is $38,999.  Of the 4,089 household units 28 percent of the renters do not own a car.  For a small community the 22 percent of commuters who ride public transit is high.  A check of city-data (2009) reveals that Dormont is a satellite of Pittsburgh and served by a streetcar or light rail.  The median age in Dormont is 36.

Mount Oliver borough

Mount Oliver borough is ranked number 46 with a calculated NDrAlo density value of 1,678.  The median age is 36, and it also is a satellite of Pittsburgh.  The median rent and household income are relatively low at $418 and $27,710 respectively.  The number of households without cars is high, 23 percent of owners and 49 percent of renters do not own a car.

Washington D.C. and Virginia
Figure 25.  Selected calculated values for Washington D.C. and Huntington CDP, Virginia

	Field
	Washington D.C.
	Huntington CDP

	Density NDrAlo
	1,959
	1,889

	Total population
	572,059
	8,430

	Number of NDrAlo
	120,313
	1,475

	Percent of NDrAlo
	46
	28

	Percent of commuters who walk to work
	12
	1

	Percent of commuters who ride public transit to work
	34
	27

	Percent of household owners who do not own a car
	17
	10

	Percent of household renters who do not own a car
	50
	10

	Median rent
	799
	981

	Median household income
	39,872
	52,413

	Number of household units
	248,338
	4,591

	Number of workers
	260,884
	5,269

	Median age
	35
	36


Washington D.C. with a calculated density value of 1,959 is ranked number 30.  A larger place Washington D.C. has 248,338 household units, and of those 17 percent of the owners and 50 percent of the renters do not own a car (see Figure 25 above).  The median rent is $799, and the median age is 35.  There are 120,313 NDrAlo, or 46 percent of the workers, in Washington D.C.  Of the commuters 12 percent walk to work and 34 percent ride public transit.

Huntington CDP

Huntington CDP is the one place from Virginia to be ranked in the top fifty.  It is number 32 with a density of NDrAlo of 1,889.  While 28 percent of the 5,269 workers in Huntington do not drive alone, only 1 percent of them walk to work.  This may be an indication that either other transportation options are excellent, or that walking to work in this place is not practical.  The median rent is $981 and the median income is $52,513.  Of the 4,591 household units 10 percent of the owners and 10 percent of the renters do not own a car.  Huntington can be considered a suburb of Washington D.C.
Illinois

Chicago city and a suburb, Oak Park village, are the places that make the top 50 from Illinois.  Evanston, at number 51, another suburb of Chicago, just missed making the top 50.

Figure 26.  Selected calculated values for Chicago city and Oak Park village

	Field
	Chicago city
	Oak Park village

	Density NDrAlo
	1,693
	1,648

	Total population
	2,895,964
	52,524

	Number of NDrAlo
	384,436
	7,745

	Percent of NDrAlo
	32
	26

	Percent of commuters who walk to work
	6
	4

	Percent of commuters who ride public transit to work
	27
	22

	Percent of household owners who do not own a car
	14
	5

	Percent of household renters who do not own a car
	41
	22

	Median rent
	710
	848

	Median household income
	37,878
	58,418

	Number of household units
	1,061,921
	23,079

	Number of workers
	1,192,139
	29,484

	Median age
	32
	36


Chicago city

The city of Chicago is ranked number 43 and has a density value of 1,693 NDrAlo per square mile.  Chicago is a large city of 2,895,964 residents, 384,436 them do not drive alone to work (see Figure 26 above).  Of the 1,192,139 workers 6 percent walk to work and 27 percent ride public transit.  There are 1,061,921 households in Chicago and 14 percent of the owners and 41 percent of the renter do not own a car.  The median rent is $710 and the median income is $37,878.  

Oak Park village

Oak Park village is a medium sized place with 7,745, or 26 percent of the 29,484 workers, who do not drive alone.  Oak Park is ranked number 46 with a density of 1,648 NDrAlo per square mile.  The median rent of $848, and the median household income of $58,428 are higher than average for both the state and neighboring Chicago.

California

Figure 27.  Selected calculated values for San Francisco, Buena Vista CDP, Twentynine Palms Base CDP, Berkeley city, and Waldon CDP

	Field
	San Francisco
	Buena Vista
	Twentynine Palms
	Berkeley
	Waldon

	Density NDrAlo
	3,808
	2,211
	2,104
	2,044
	1,962

	Total population
	776,733
	1,789
	8,241
	102,743
	5,017

	Number of NDrAlo
	177,805
	157
	2,982
	21,374
	1,299

	Percent of NDrAlo
	42
	20
	49
	39
	39

	Percent of commuters who walk to work
	9
	4
	48
	15
	2

	Percent of commuters who ride public transit to work
	33
	16
	1
	24
	37

	Percent of household owners who do not own a car
	11
	44
	0
	6
	4

	Percent of household renters who do not own a car
	38
	18
	2
	25
	16

	Median rent
	1,296
	1,077
	622
	932
	1,225

	Median household income
	54,886
	28,819
	30,440
	44,242
	57,817

	Number of household units
	329,700
	577
	889
	44,955
	3,123

	Number of workers
	418,553
	798
	6,116
	54,676
	3,356

	Median age
	37
	28
	21
	33
	36


San Francisco

At number nine San Francisco is the city with the highest ranking in California, scoring a density of NDrAlo value of 3,808.  The median rent of $1,296 for the year 2000 is higher than average.  

Of ‘The City’s’ 418,553 workers over the age of 16, 177,805 of them commute by walking, bicycling, or riding transit.  Walking is a popular option in San Francisco as 9 percent of the working population makes it to work on foot.  

At $54,886 the median household income is higher than average.  To pay the rent in San Francisco a significant share of households are inhabited by multiple wage earners; there are almost 89,000 (27 percent) more workers than household units.  The density of NDrAlo in the city and county of San Francisco is depicted in Figure 28.  Density values of 1280 and less are shaded the lightest green and density values in excess of 2,560 are shaded the darkest green.  Average incomes by census tract are depicted as light blue circles; the smallest circles are for census tracts that have average incomes of $30,000 or less, and the largest circles are in census tracts where average incomes are in excess of $60,000. 
The two prominent transit corridors in the county (running from the East to West and North to South from the downtown area) are also apparent in the County of Los Angeles.  As with Los Angeles the East to West corridor in San Francisco is sporadically more affluent than the North to South corridor.  

Figure 28.  Density of NDrAlo in the county of San Francisco
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Buena Vista CDP,

Buena Vista is a smaller place located in the Santa Clara valley of California.  The median income of $28,819 and median age of 28 suggest a working class enclave.  Buena Vista is ranked number 21 with a density of NDrAlo of 2,211.  The surplus of workers to household units suggests the median income is indeed low.  In an interesting flip of the averages encountered in this thesis the 44 percent of owners who do not own a car far exceeds the 18 percent of renters who do not own a car. 

Twentynine Palms Base CDP,

Ranked at number 25, Twentynine Palms Base CDP is, as its name implies, a military base.  The density of NDrAlo in Twentynine Palms is 2,104.  The imbalance between workers, 6,116, and household units, 889, seems to indicate group quarters, such as barracks.  The median age is 29.  While none of the household owners do not own a car, and only 2 percent of the renters do not own a car, an impressive 48 percent of commuters walk to work.

Berkeley city

Number 28, Berkeley, California is home to 54,676 workers, 39 percent of whom do not drive alone.  The density of NDrAlo is 2,044.  The median household income of $44,242 seems inadequate to accommodate the high cost of living in Berkeley; yet the disparity between workers and the 44,955 household units is not as great as in some other places.  The median age of 33 reflects the influence of the younger student population.  Of the households 25 percent of the renters do not own a car.  Of the commuters 15 percent walk to work and 24 percent ride public transit.

Waldon CDP

Walden, ranked number 29, with a density of 1,962 is another suburban location convenient to public transportation.  It is not surprising that 37 percent of commuters ride public transit to work.  The low values for commuters who walk to work, 2 percent, and household owners without a car, 4 percent indicate that Walden is a suburb.  These values indicate that although the density of NDrAlo is high in Walden, many residents still need a car or some other transportation to accomplish daily tasks.  The median rent in Walden is $1,225 and the median income is $57,817.
Figure 29.  Selected calculated values for Isla Vista, Huntington Park and West Hollywood

	
	Isla Vista
	Huntington Park
	West Hollywood
	Top one percent
	All places

	Density NDrAlo
	1,582
	1,543
	1,292
	1,446
	52

	Total population
	18,381
	61,370
	35,716
	
	

	Number of NDrAlo
	3,361
	4,675
	2,431
	17,761
	402

	Percent of NDrAlo
	40
	24
	11
	28
	5

	Percent of commuters who walk to work
	14
	7
	5
	9
	4

	Percent of commuters who ride public transit to work
	27
	17
	6
	18
	1

	Percent of household owners who do not own a car
	0
	8
	7
	17
	5

	Percent of household renters who do not own a car
	12
	30
	20
	17
	23

	Median rent
	1,104
	657
	932
	916
	520

	Median household income
	16,158
	28,841
	38,848
	49,228
	39,100

	Number of household units
	5,156
	14,864
	23,120
	37,954
	3,351

	Number of workers
	8,360
	19,965
	21,638
	42,547
	4,005

	Median age
	21
	26
	40
	34
	37


Isla Vista CDP

The density of Isla Vista is 1,582, and it is a small area, only a couple of miles square.  For southern California it does have an impressive 40 percent NDrAlo, and 14 percent who walk.  Located near the University of California Santa Barbara, a steady supply of college students earning a median income $16,158 help to keep the 3,361 NDrAlo a robust share of the local population.  The median age is 21, and the median rent is $1,104.
Los Angeles area

West Hollywood and Huntington Park, California are Los Angeles metropolitan area places that rank highly.  Site visits have confirmed that both Huntington Park, ranked at number fifty, and West Hollywood, number seventy-one, appear to offer the opportunity for a lifestyle less centered on the automobile.  They are of particular interest because they are local and I have been able to see both of them.  This assertion is based upon the presence of areas that are travelled by people on foot and dense clusters of a wide variety of business establishments.  

The following (see Figure 30) is a map of census tract level data for Los Angeles County.  Census tracts are shaded to indicate areas where fewer households report owning cars.  If less than 11 percent of households report not owning a car the shade is the lightest green.  Census tracts where over 22 percent of total households report not owning a car are shaded the darkest green.  Census tract data is shown in comparison to the calculation for places of the density of NDrAlo.  Places that are ranked in the top one percent of places by density are shown as green circles, the larger circles are the higher ranked places in Los Angeles County (Source:  US Census 2000, ESRI 9.0 2004).

Figure 30.  Los Angeles Census tracts and households without cars
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Huntington Park, California

The density of persons who do not drive alone to work in Huntington Park is 1,543 persons per square mile.  This is also 24 percent of the working population over the age of sixteen.  A large fraction of the households, 73 percent, rent in Huntington Park and pay a median rent of $657, which is low for places that are densely populated with NDrAlo.  The low median rent may be in part attributable to the fact that household incomes are also low relative to the cohort.  The median household income is just over $28,800 and the median income for households that rent is under $25,000.  Huntington Park is the type of affordable location this project sought to identify from the outset.  Not all neighborhoods will appeal to all people, but alternatives to high rent figured prominently in the development of this study.  Those who do not balk at paying two to three thousand dollars a month can find places in many communities that the majority of the population cannot afford.  

In Huntington Park the percentage of people who walk to work is high, for Southern California, at 6.9 percent.  Given that over 3,200, or 6 percent, of the home owners do not have an automobile, some residents of Huntington Park have devised methods of accomplishing tasks with less use of cars.  

In Huntington Park the young median age may signify that the population is home to recent immigrants, and younger families just starting out.  Based upon a visit to the Huntington Park central business district, the area is host to a wide variety of economic activities and people walking and doing business.  

West Hollywood, California

In California, West Hollywood is ranked number 11 with a calculated density value of NDrAlo of 1,292 persons per square mile.  This is a respectable value for California, and more so for southern California.  Average rents in West Hollywood of $932 are higher than the statewide average of $859, but lower than many neighboring places in the Los Angeles metropolitan area.  Homes in this area may be expensive for many consumers, and a majority of the households, 78 percent, are occupied by renters.  

The number of persons in West Hollywood who do not drive alone is 2,431, or 11 percent of the 21,638 workers counted.  As in Huntington Park, the sidewalks are full in West Hollywood.  

More people commute by walking in West Hollywood, 5.5 percent, than the statewide average of 3.3 percent.  This value is not exceptionally high, but given the location of West Hollywood, embedded as it is in a much larger and highly motorized metropolitan area, it is respectable.  The median household income of $38,848 is on par with state and national values.  

Multiple income households are not the standard in this community; because, there are more household units, 23,120, than workers.  The median age is 40 years and population of females with Bachelor’s degrees of 19 percent is higher than the statewide average of 12 percent.  It is interesting to note that 3,616, or 20 percent, of the households that rent do not own a car.  The high ranking for West Hollywood is partially attributable to the fact that it is a small place of just 1.9 square miles, and it is also a diverse community with an active street life, economic activity such as shopping, dining, entertainment, and many pedestrians visible on an average day.

Summary and Conclusions:

This effort is successful because the metric of density of persons who do not drive alone to work per square mile is a reasonable measure of the degree to which a place can be negotiated without a car.  For most the daily commute to work is not a choice.  It is an obligation that must be met to keep the American Dream alive.  This study finds that a share of the population is ready for the city with fewer cars.

Suburban landscapes are characterized by low population densities and decentralized transportation networks.  Greater reliance on automobiles has been the factor key to decentralizing transportation and dispersing population.  As Alex Marshall argues in How Cities Work (2005), the form of the transportation determines the form of the settled area.  The form of transportation that can go almost anywhere will; and, it will create a landscape that will go almost anywhere as well.  

The suburban political majority in the United States has potentially more voice in the formation and execution of urban development and policy decisions (Kotkin and Drukker 2005).  If the preferences of the political majority change, the direction of the policy formed can also change.  

This thesis has shown that the physical limits to energy supply will limit the extent of suburban landscapes.  Now is the time to develop strategies that will enhance the likelihood that denizens of place can accomplish essential life functions with the input of less external energy.  

The greater the concentration in an area of persons who manage without cars, the greater likelihood that the goods and services required to accomplish essential life functions can be obtained without the use of an automobile for transportation.  These other means may include close physical proximity to shopping and work, or entrepreneurs who drive vehicles for hire, or entrepreneurs who sell door to door.  

When other fields are used to rank the list of places, different results are obtained.  For example, in the high plains states a higher than national incidence of walking is prevalent.  Many of these towns are smaller, and in fact may be very easy to walk.   A sort based solely on the number of persons who report not driving to work alone makes it clear the largest cities with established networks of public transit are in fact those that have the most people who walk, bike, and use public transportation.  Sorting on the calculated value of the number of people who do not drive alone divided by the area of a place promotes places with smaller land areas that have many pedestrians and transit riders.  

This study indicates that, people will elect not to drive if an alternative is available.  In the future landscapes built by humans and mobility that creates human relationships will recentralize for the reason of cost avoidance.  Cost avoidance is an adaptive consumer strategy described by King, Manville, and Shoup (2007).  People will move closer to work, rather than farther away; and, people will give more consideration to minimizing daily driving patterns.  The places identified in this thesis are paradigmatic cities in that to a greater degree than average they can already be negotiated with less use of a car.  
Established transportation networks that are not based on the automobile will be used in the places where they are available.  Most of the larger communities ranked on the list have public transportation systems that are used by larger than typical fractions of the surrounding population.  In the top 50 cities ranked according to gross number of people who do not drive alone to work on average approximately 16% of the workers travel to work on transit systems.  Compare this to the approximately 1% on average who do so in the remaining 23,062 places.  Obviously more detailed and in-depth analysis of these locations, targeted case studies, must be undertaken to determine if any one in particular may be suitable to an individual’s preferences.  
Evaluation of the characteristics of places that do incorporate other means of transport is part of this investigation because a research question is whether or not generalized metrics can be used to assess prospective places without the aid of a site visit.  These prospective places are almost always populated at higher than average densities.  Generally speaking, expect to pay more for the freedom not to drive.  Rents are higher, but so are average earnings.  The places identified are usually larger places, or satellites of larger places, that can support public transportation.  Often, but not always, these places are inhabited by younger populations with more education than average.

This work points to avenues of further study including more targeted mapping by census tract of NDrAlo in the more than three thousand remaining counties in the United States.  The highly ranked areas of the northeast are particularly appealing for this prospective endeavor.  A course could be developed defray the burden of research among teams of students.  Student advocates, could debate the merits of chosen places; and, learn how realistic a lifestyle without a car is in their places.  This type of research could actually probe to the level of neighborhood level refinement, and include more discerning information such as important economic and employment data that could actually influence a decision to inhabit or relocate to a prospective place.  

Integration of economic activity in combination with transportation linkages would enrich the usefulness of the of the density information.  Key economic data including number of establishments, number of employees, type of establishment and payroll would shed further light as to where one could achieve a life style free of a car.
Making access to the database, the form developed for this study, and the underlying queries available to the public on the internet would add to the usefulness of this project.  A user forum could allow contributors to share valuable first hand information, opinions, and experiences.  
Other ways to extend the usefulness and accessibility of the tool would be write a script or a program that would directly link each specific place to other sources of further information.  Although a link to city-data.com is provided, it would be better if the link was to an exact place selected.  Also a script that would open a link to a map, such as Google Earth, would be a nice feature.  The process of automating the data conversion process would serve to make Census data much more accessible.
Neighborhoods near established or proposed transit networks hold the potential to be travelled by people who may interact with greater ease, and perhaps with greater civility, because they are not behind the wheel of an automobile.  Public transportation does not have to be an unpleasant experience.  If meaningful resources are dedicated to improving and extending transit systems they can become state of the art and the model for the world.  Extraordinary sums are spent on defense and transportation in this nation.  It is possible that if sufficient resources, including human energy, were to be dedicated to improving public transportation networks in this country many more people would be ready and willing to use it.  

Voting constituents in a place, who elect to live a lifestyle with less focus on the automobile will, by degrees, influence policy in the place in which they live to also reflect the same changed priorities in funding, planning, and design considerations.  When enough voting constituents choose to live with fewer cars in their lives, their preferences will eventually become included in the objectives of candidates elected to local office.  This will mark a noticeable evolution of local political priorities.  The political apparatus is a critical component of the growth machine (Molotch 1976).  An interesting note is that, according to city-data.com, a majority of the locations surveyed tended to vote Democratic in the 2004 election.  This is also worthy of further study.

The stage will be set to invest in comprehensive, integrated public transit systems, increasing opportunities for bicyclists and pedestrians, and create ways to minimize or reduce reliance on automobiles (Beatley and Manning 1997, Beatley 2000, Litman 2007b).  In essence, investment in infrastructure for people is proposed as more desirable than investment for the exclusive use of machines (Horvath 1974).  The improvement of human lives is a moral goal to aspire to (Friedmann 2000).

The reason places with less cars will evolve is because consumers seek to minimize expenses in the face of rising prices.  Eventually, because of resource development and technological substitutions the cost of private automobile ownership and operation will exceed what the average consumer is willing to pay.  Kotkin and Drukker (2005) stated the correct fact about America’s suburbs, that they are the preferred location to live, as this study has inadvertently shown.  Why the suburb is now and will remain the preferred choice for the American public may have more to do with the advantages of mobility options that do not require the use of an automobile.

This thesis shows that people already choose not to drive.  It also shows that significant fractions of some localized populations, who may not have a choice, live in places where they accomplish essential daily life functions such as work, school, play, and shopping without driving a personal private automobile.  In fact the data show that places exist where a premium is paid to live in communities one needs to use a car less frequently. 
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Appendix
The complete list of the top 1 percent of places ranked by density NDrAlo
	Rank
	Place name
	State
	NDrAlo
	Area
	Density

	1
	Friendship Village CDP
	MD
	      1,167 
	    0.06 
	  21,218 

	2
	Hoboken city
	NJ
	     17,101 
	    1.28 
	  13,402 

	3
	Guttenberg town
	NJ
	      2,281 
	    0.19 
	  11,819 

	4
	Union City city
	NJ
	     11,312 
	    1.27 
	   8,935 

	5
	West New York town
	NJ
	      7,943 
	    1.02 
	   7,810 

	6
	New York city
	NY
	 2,032,138 
	  303.31 
	   6,700 

	7
	Cambridge city
	MA
	     29,328 
	    6.43 
	   4,562 

	8
	Somerville city
	MA
	     18,626 
	    4.11 
	   4,536 

	9
	San Francisco city
	CA
	    177,805 
	   46.69 
	   3,808 

	10
	Great Neck Plaza village
	NY
	      1,114 
	    0.31 
	   3,617 

	11
	Jersey City city
	NJ
	     48,161 
	   14.92 
	   3,229 

	12
	Bellerose Terrace CDP
	NY
	        303 
	    0.10 
	   3,124 

	13
	Cliffside Park borough
	NJ
	      2,594 
	    0.97 
	   2,688 

	14
	Boston city
	MA
	    128,934 
	   48.43 
	   2,662 

	15
	Naval Academy CDP
	MD
	      1,416 
	    0.55 
	   2,561 

	16
	Millbourne borough
	PA
	        174 
	    0.07 
	   2,522 

	17
	East Newark borough
	NJ
	        250 
	    0.10 
	   2,451 

	18
	Passaic city
	NJ
	      7,301 
	    3.11 
	   2,346 

	19
	Mount Vernon city
	NY
	      9,996 
	    4.36 
	   2,294 

	20
	Mount Rainier city
	MD
	      1,482 
	    0.65 
	   2,273 

	21
	Buena Vista CDP
	CA
	        157 
	    0.07 
	   2,211 

	22
	Hempstead village
	NY
	      8,010 
	    3.68 
	   2,177 

	23
	East Orange city
	NJ
	      8,486 
	    3.93 
	   2,160 

	24
	Irvington CDP
	NJ
	      6,372 
	    2.96 
	   2,155 

	25
	Twentynine Palms Base CDP
	CA
	      2,982 
	    1.42 
	   2,104 

	26
	Long Beach city
	NY
	      4,482 
	    2.14 
	   2,097 

	27
	Bellerose village
	NY
	        201 
	    0.10 
	   2,094 

	28
	Berkeley city
	CA
	     21,374 
	   10.46 
	   2,044 

	29
	Waldon CDP
	CA
	      1,299 
	    0.66 
	   1,962 

	30
	Washington city
	DC
	    120,313 
	   61.40 
	   1,959 

	31
	Brookline CDP
	MA
	     12,895 
	    6.79 
	   1,899 

	32
	Huntington CDP
	VA
	      1,475 
	    0.78 
	   1,889 

	33
	Kaser village
	NY
	        316 
	    0.17 
	   1,848 

	34
	Chelsea city
	MA
	      4,019 
	    2.19 
	   1,838 

	35
	Langley Park CDP
	MD
	      1,500 
	    0.82 
	   1,820 

	36
	Greenvale CDP
	NY
	        467 
	    0.26 
	   1,817 

	37
	State College borough
	PA
	      8,162 
	    4.54 
	   1,797 

	38
	Harrison town
	NJ
	      2,178 
	    1.22 
	   1,784 

	39
	Orange CDP
	NJ
	      3,817 
	    2.21 
	   1,731 

	Rank
	Place name
	State
	NDrAlo
	Area
	Density

	40
	Bryn Mawr CDP
	PA
	      1,065 
	    0.62 
	   1,709 

	41
	Bronxville village
	NY
	      1,625 
	    0.95 
	   1,707 

	42
	Dormont borough
	PA
	      1,256 
	    0.74 
	   1,695 

	43
	Chicago city
	IL
	    384,436 
	  227.13 
	   1,693 

	44
	Tuckahoe village
	NY
	      1,028 
	    0.61 
	   1,685 

	45
	Mount Oliver borough
	PA
	        569 
	    0.34 
	   1,678 

	46
	Oak Park village
	IL
	      7,745 
	    4.70 
	   1,648 

	47
	Fairview borough
	NJ
	      1,359 
	    0.85 
	   1,599 

	48
	Malden city
	MA
	      8,045 
	    5.07 
	   1,586 

	49
	Isla Vista CDP
	CA
	      3,361 
	    2.12 
	   1,582 

	50
	Huntington Park city
	CA
	      4,675 
	    3.03 
	   1,543 

	51
	Evanston city
	IL
	     11,929 
	    7.75 
	   1,540 

	52
	Maywood city
	CA
	      1,805 
	    1.18 
	   1,535 

	53
	Seven Corners CDP
	VA
	      1,044 
	    0.68 
	   1,533 

	54
	South Floral Park village
	NY
	        152 
	    0.10 
	   1,520 

	55
	Philadelphia city
	PA
	    201,408 
	  135.09 
	   1,491 

	56
	New Square village
	NY
	        538 
	    0.36 
	   1,490 

	57
	Fort Lee borough
	NJ
	      3,665 
	    2.53 
	   1,447 

	58
	Palisades Park borough
	NJ
	      1,743 
	    1.21 
	   1,440 

	59
	Edgewater borough
	NJ
	      1,214 
	    0.85 
	   1,433 

	60
	Miami Beach city
	FL
	      9,982 
	    7.03 
	   1,419 

	61
	Albany city
	CA
	      2,308 
	    1.70 
	   1,357 

	62
	Roseland town
	IN
	        527 
	    0.39 
	   1,355 

	63
	Takoma Park city
	MD
	      2,868 
	    2.12 
	   1,352 

	64
	Princeton borough
	NJ
	      2,466 
	    1.85 
	   1,334 

	65
	Arlington CDP
	VA
	     34,326 
	   25.87 
	   1,327 

	66
	Stanford CDP
	CA
	      3,631 
	    2.75 
	   1,323 

	67
	Pelham village
	NY
	      1,085 
	    0.82 
	   1,320 

	68
	Darby borough
	PA
	      1,069 
	    0.82 
	   1,310 

	69
	Floral Park village
	NY
	      1,793 
	    1.37 
	   1,307 

	70
	Everett city
	MA
	      4,402 
	    3.38 
	   1,301 

	71
	West Hollywood city
	CA
	      2,431 
	    1.88 
	   1,292 

	72
	Manorhaven village
	NY
	        604 
	    0.47 
	   1,285 

	73
	Newark city
	NJ
	     30,372 
	   23.80 
	   1,276 

	74
	Port Chester village
	NY
	      2,993 
	    2.36 
	   1,270 

	75
	Daly City city
	CA
	      9,561 
	    7.56 
	   1,265 

	76
	Lennox CDP
	CA
	      1,362 
	    1.08 
	   1,261 

	77
	Woodlynne borough
	NJ
	        270 
	    0.22 
	   1,250 

	78
	Bayonne city
	NJ
	      7,019 
	    5.63 
	   1,248 

	79
	Yonkers city
	NY
	     22,512 
	   18.08 
	   1,245 

	80
	Ithaca city
	NY
	      6,779 
	    5.46 
	   1,241 

	81
	Hackensack city
	NJ
	      5,073 
	    4.12 
	   1,231 

	82
	Larchmont village
	NY
	      1,314 
	    1.07 
	   1,230 

	83
	Indiana borough
	PA
	      2,128 
	    1.77 
	   1,206 

	Rank
	Place name
	State
	NDrAlo
	Area
	Density

	84
	Winthrop CDP
	MA
	      2,272 
	    1.99 
	   1,143 

	85
	Wilkinsburg borough
	PA
	      2,624 
	    2.30 
	   1,139 

	86
	Silver Spring CDP
	MD
	     10,704 
	    9.42 
	   1,136 

	87
	Stewart Manor village
	NY
	        224 
	    0.20 
	   1,131 

	88
	Telluride town
	CO
	        795 
	    0.71 
	   1,124 

	89
	New Brunswick city
	NJ
	      5,830 
	    5.23 
	   1,115 

	90
	Paterson city
	NJ
	      9,283 
	    8.44 
	   1,100 

	91
	Mineola village
	NY
	      2,018 
	    1.86 
	   1,084 

	92
	East Rockaway village
	NY
	      1,105 
	    1.02 
	   1,081 

	93
	Bogota borough
	NJ
	        815 
	    0.76 
	   1,071 

	94
	Valley Stream village
	NY
	      3,536 
	    3.44 
	   1,028 

	95
	Point Lookout CDP
	NY
	        202 
	    0.20 
	   1,015 

	96
	Lynbrook village
	NY
	      2,028 
	    2.00 
	   1,015 

	97
	Island Park village
	NY
	        373 
	    0.37 
	   1,014 

	98
	Seattle city
	WA
	     84,886 
	   83.87 
	   1,012 

	99
	Alexandria city
	VA
	     15,339 
	   15.18 
	   1,011 

	100
	Forest Home CDP
	NY
	        261 
	    0.26 
	     996 

	101
	Spring Valley village
	NY
	      2,088 
	    2.10 
	     994 

	102
	East Los Angeles CDP
	CA
	      7,315 
	    7.44 
	     983 

	103
	South Orange CDP
	NJ
	      2,800 
	    2.85 
	     981 

	104
	Port Washington North village
	NY
	        470 
	    0.48 
	     979 

	105
	Nyack village
	NY
	        753 
	    0.77 
	     978 

	106
	New Hyde Park village
	NY
	        820 
	    0.84 
	     972 

	107
	Great Neck village
	NY
	      1,303 
	    1.35 
	     964 

	108
	Baxter Estates village
	NY
	        173 
	    0.18 
	     961 

	109
	Watertown city
	MA
	      3,927 
	    4.11 
	     955 

	110
	West Chester borough
	PA
	      1,759 
	    1.84 
	     955 

	111
	Arlington CDP
	MA
	      4,865 
	    5.18 
	     939 

	112
	Florence-Graham CDP
	CA
	      3,360 
	    3.58 
	     938 

	113
	Bellevue borough
	PA
	        937 
	    1.00 
	     937 

	114
	Pennsbury Village borough
	PA
	         54 
	    0.06 
	     931 

	115
	Asbury Park city
	NJ
	      1,330 
	    1.43 
	     930 

	116
	East Atlantic Beach CDP
	NY
	        278 
	    0.30 
	     930 

	117
	Chillum CDP
	MD
	      3,722 
	    4.02 
	     927 

	118
	Rockville Centre village
	NY
	      3,032 
	    3.28 
	     925 

	119
	Kiryas Joel village
	NY
	      1,007 
	    1.10 
	     917 

	120
	Cudahy city
	CA
	      1,025 
	    1.12 
	     916 

	121
	Freeport village
	NY
	      4,203 
	    4.59 
	     915 

	122
	Emeryville city
	CA
	      1,110 
	    1.22 
	     911 

	123
	East Lansdowne borough
	PA
	        188 
	    0.21 
	     908 

	124
	Walnut Park CDP
	CA
	        669 
	    0.74 
	     907 

	125
	Bailey's Crossroads CDP
	VA
	      1,859 
	    2.05 
	     905 

	126
	Berwyn city
	IL
	      3,499 
	    3.89 
	     899 

	127
	Williston Park village
	NY
	        564 
	    0.63 
	     898 

	Rank
	Place name
	State
	NDrAlo
	Area
	Density

	128
	Alfred village
	NY
	      1,057 
	    1.18 
	     897 

	129
	Narberth borough
	PA
	        440 
	    0.49 
	     891 

	130
	Waipahu CDP
	HI
	      2,268 
	    2.57 
	     882 

	131
	Glendale city
	CO
	        486 
	    0.55 
	     880 

	132
	New Cassel CDP
	NY
	      1,284 
	    1.47 
	     876 

	133
	Ocean Grove CDP
	NJ
	        310 
	    0.36 
	     871 

	134
	North Fair Oaks CDP
	CA
	      1,016 
	    1.17 
	     870 

	135
	Poplar Hills city
	KY
	         20 
	    0.02 
	     870 

	136
	University Gardens CDP
	NY
	        511 
	    0.59 
	     865 

	137
	Quantico town
	VA
	         62 
	    0.07 
	     861 

	138
	Thomaston village
	NY
	        359 
	    0.42 
	     861 

	139
	Minneapolis city
	MN
	     47,025 
	   54.89 
	     857 

	140
	Schofield Barracks CDP
	HI
	      2,344 
	    2.75 
	     853 

	141
	Swarthmore borough
	PA
	      1,176 
	    1.38 
	     850 

	142
	Cedarhurst village
	NY
	        579 
	    0.68 
	     849 

	143
	North Valley Stream CDP
	NY
	      1,594 
	    1.88 
	     847 

	144
	Amherst Center CDP
	MA
	      4,137 
	    4.89 
	     845 

	145
	Bell Gardens city
	CA
	      2,097 
	    2.49 
	     844 

	146
	North Bay Village city
	FL
	        279 
	    0.33 
	     840 

	147
	Great Neck Gardens CDP
	NY
	        141 
	    0.17 
	     839 

	148
	Lewisburg borough
	PA
	        822 
	    0.98 
	     837 

	149
	Bladensburg town
	MD
	        821 
	    0.99 
	     833 

	150
	Montclair CDP
	NJ
	      5,241 
	    6.30 
	     832 

	151
	Elmont CDP
	NY
	      2,830 
	    3.41 
	     831 

	152
	Baltimore city
	MD
	     67,124 
	   80.80 
	     831 

	153
	Russell Gardens village
	NY
	        152 
	    0.18 
	     831 

	154
	New Carrollton city
	MD
	      1,261 
	    1.52 
	     830 

	155
	Colwyn borough
	PA
	        212 
	    0.26 
	     828 

	156
	Swissvale borough
	PA
	        984 
	    1.20 
	     821 

	157
	Yeadon borough
	PA
	      1,322 
	    1.61 
	     820 

	158
	Revere city
	MA
	      4,816 
	    5.92 
	     814 

	159
	Hyattsville city
	MD
	      1,727 
	    2.14 
	     807 

	160
	Farmingdale village
	NY
	        911 
	    1.13 
	     806 

	161
	Medford city
	MA
	      6,554 
	    8.14 
	     805 

	162
	Roselle Park borough
	NJ
	        981 
	    1.22 
	     802 

	163
	Crested Butte town
	CO
	        561 
	    0.70 
	     801 

	164
	Clifton Heights borough
	PA
	        497 
	    0.62 
	     798 

	165
	New Rochelle city
	NY
	      8,198 
	   10.35 
	     792 

	166
	Fairview CDP
	NY
	        339 
	    0.43 
	     790 

	167
	Lackland AFB CDP
	TX
	      3,381 
	    4.28 
	     789 

	168
	East Riverdale CDP
	MD
	      1,288 
	    1.64 
	     784 

	169
	Pittsburgh city
	PA
	     43,559 
	   55.58 
	     784 

	170
	Malverne village
	NY
	        822 
	    1.05 
	     782 

	171
	Lansdowne borough
	PA
	        920 
	    1.18 
	     782 

	Rank
	Place name
	State
	NDrAlo
	Area
	Density

	172
	Baldwin CDP
	NY
	      2,300 
	    2.95 
	     780 

	173
	Forest Park village
	IL
	      1,884 
	    2.42 
	     778 

	174
	El Cerrito city
	CA
	      2,830 
	    3.65 
	     776 

	175
	Roosevelt CDP
	NY
	      1,374 
	    1.78 
	     773 

	176
	Davis city
	CA
	      8,075 
	   10.45 
	     773 

	177
	Media borough
	PA
	        577 
	    0.75 
	     771 

	178
	Munsey Park village
	NY
	        396 
	    0.52 
	     763 

	179
	Elizabeth city
	NJ
	      9,306 
	   12.22 
	     761 

	180
	Jenkintown borough
	PA
	        434 
	    0.57 
	     760 

	181
	Hewlett CDP
	NY
	        669 
	    0.89 
	     752 

	182
	Providence city
	RI
	     13,826 
	   18.47 
	     749 

	183
	Camden city
	NJ
	      6,556 
	    8.82 
	     743 

	184
	Trenton city
	NJ
	      5,678 
	    7.66 
	     742 

	185
	Westmont CDP
	CA
	      1,367 
	    1.85 
	     739 

	186
	Elmwood Park village
	IL
	      1,390 
	    1.91 
	     729 

	187
	Maplewood CDP
	NJ
	      2,803 
	    3.85 
	     729 

	188
	North Chicago city
	IL
	      5,655 
	    7.83 
	     722 

	189
	Franklin Park CDP
	FL
	         49 
	    0.07 
	     721 

	190
	White Plains city
	NY
	      7,032 
	    9.80 
	     717 

	191
	College Park city
	MD
	      3,880 
	    5.43 
	     714 

	192
	University Heights city
	IA
	        194 
	    0.27 
	     713 

	193
	North Lynbrook CDP
	NY
	         66 
	    0.09 
	     710 

	194
	Red Bank borough
	NJ
	      1,264 
	    1.78 
	     709 

	195
	Coral Hills CDP
	MD
	      1,076 
	    1.52 
	     707 

	196
	Uniondale CDP
	NY
	      1,868 
	    2.65 
	     704 

	197
	Bell city
	CA
	      1,743 
	    2.48 
	     704 

	198
	Ewa Gentry CDP
	HI
	        222 
	    0.32 
	     703 

	199
	Brentwood town
	MD
	        266 
	    0.38 
	     702 

	200
	Kaneohe Station CDP
	HI
	      3,067 
	    4.39 
	     699 

	201
	Lawndale city
	CA
	      1,382 
	    1.98 
	     699 

	202
	Sharpsburg borough
	PA
	        339 
	    0.49 
	     698 

	203
	Mamaroneck village
	NY
	      2,255 
	    3.23 
	     697 

	204
	Eastchester CDP
	NY
	      2,335 
	    3.35 
	     697 

	205
	Plandome Heights village
	NY
	        126 
	    0.18 
	     696 

	206
	Rutherford borough
	NJ
	      1,951 
	    2.81 
	     695 

	207
	Cicero town
	IL
	      4,054 
	    5.85 
	     693 

	208
	Norristown borough
	PA
	      2,438 
	    3.53 
	     691 

	209
	Forest Glen CDP
	MD
	        891 
	    1.29 
	     691 

	210
	Glen Ridge borough
	NJ
	        879 
	    1.28 
	     688 

	211
	Quincy city
	MA
	     11,515 
	   16.79 
	     686 

	212
	Alameda city
	CA
	      7,377 
	   10.80 
	     683 

	213
	Oakland city
	CA
	     38,168 
	   56.06 
	     681 

	214
	Hilltop city
	MN
	         85 
	    0.13 
	     680 

	215
	Avalon borough
	PA
	        427 
	    0.63 
	     678 

	Rank
	Place name
	State
	NDrAlo
	Area
	Density

	216
	Cedarville village
	OH
	        718 
	    1.07 
	     674 

	217
	Carmody Hills-Pepper Mill Village CDP
	MD
	        494 
	    0.74 
	     669 

	218
	Lakewood city
	OH
	      3,694 
	    5.55 
	     666 

	219
	South Nyack village
	NY
	        407 
	    0.61 
	     664 

	220
	New Haven city
	CT
	     12,406 
	   18.85 
	     658 

	221
	Bloomfield CDP
	NJ
	      3,501 
	    5.32 
	     658 

	222
	Brentwood borough
	PA
	        945 
	    1.45 
	     654 

	223
	Laie CDP
	HI
	        830 
	    1.27 
	     652 

	224
	East Cleveland city
	OH
	      2,024 
	    3.11 
	     652 

	225
	Ossining village
	NY
	      2,091 
	    3.22 
	     650 

	226
	Gettysburg borough
	PA
	      1,067 
	    1.64 
	     650 

	227
	Edgewood borough
	PA
	        384 
	    0.59 
	     650 

	228
	Bergenfield borough
	NJ
	      1,878 
	    2.90 
	     649 

	229
	Kensington village
	NY
	        164 
	    0.25 
	     646 

	230
	Kingston CDP
	RI
	      1,010 
	    1.57 
	     645 

	231
	Loch Lomond CDP
	FL
	        145 
	    0.23 
	     644 

	232
	Atlantic City city
	NJ
	      7,308 
	   11.35 
	     644 

	233
	Ardmore CDP
	PA
	      1,228 
	    1.92 
	     641 

	234
	Collingswood borough
	NJ
	      1,172 
	    1.83 
	     641 

	235
	Harwood Heights village
	IL
	        526 
	    0.82 
	     640 
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