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ABSTRACT

Community Impact Assessment (CIA) is the process used to analyze proposed transportation actions and determine their effects on the human environment. Environmental statutes and laws have been in place for nearly four decades that require the consideration and protection of a wide range of human environment resources, including individuals’ civil rights. CIA has since evolved, seeking to address the complexities and far-reaching effects of transportation actions on communities, including mobility/accessibility, land use, economics, life safety, health, aesthetics, socio-cultural, displacement and equity considerations.    

Current states-of-practice include innovative and multidisciplinary strategies, such as context sensitive solutions (CSS), process improvement strategies (streamlining), sophisticated data analysis, growing attention to public participation, and consideration of indirect and cumulative effects (ICE), to better understand the complex, cross-cutting nature of interactions between transportation projects and communities. In particular, recent research in social capital can shed light on how communities function and, thus, on potential disruptions and benefits. In the future, such research will contribute to the framework for social/community indicators by identifying relevant variables and data sources. The process will also require more accurate, complete and finely grained data, as well as an ongoing evolution of agencies’ paradigms and priorities. 

This paper describes the legal and historical developments that resulted in the inclusion of community effects in the transportation planning and project development decision-making processes, current states-of-practice, current challenges associated with the CIA process, and future directions of CIA. An understanding of this evolution and future prospects will help guide practitioners and researchers as they continue to improve assessment methodologies.  
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COMMUNITY IMPACT ASSESSMENT Practice:

WHERE WE’VE BEEN, WHERE WE ARE, WHERE WE’RE GOING

wHERE WE’VE BEEN

In the 1950s, the United States embarked upon the largest public works project in its history, the interstate highway system.  While the interstate system enhanced economic prosperity from a national perspective, many communities were irrevocably harmed by the direct impacts of this massive highway footprint and the indirect impacts related to travel pattern changes.  These community effects, along with negative consequences suffered by the natural environment, ushered in an environmental consciousness among U.S. citizens that demanded Congress promulgate numerous environmental statutes which required full consideration of human and natural environmental impacts before investing federal monies in programs, policies or activities (1).     

In 1969, Congress enacted the most notable environmental protection legislation, the National Environmental Policy Act (NEPA), which encouraged “productive and enjoyable harmony between man and his environment” (2). Other legislation followed that sought to protect a wide range of natural, socio-cultural and historic resources including individuals’ civil rights. By the early 1970s, 23 USC 109(h) assured that possible adverse economic, social, and environmental effects relating to any proposed project on any Federal-aid system were to be fully considered in developing such projects, and that the final decisions were to be made in the best overall public interest, taking into consideration “aesthetic values, community cohesion . . . availability of public facilities and services, injurious displacement . . . disruption of desirable community and regional growth.” Additionally, 23 USC 109(h) applies to all proposed projects with respect to plans, specifications, and estimates approved by the Federal Highway Administration and Federal Transit Authority (FTA)(3). Therefore, the responsibility of community impact assessment lies primarily with FHWA/FTA and, consequently, with any state transportation agency utilizing federal funds for transportation projects, including state departments of transportation (DOTs), metropolitan planning organizations (MPOs), rural planning organizations (RPOs), turnpike authorities, transportation management authority, and local transportation agencies. 
These laws and the associated regulatory agencies have adequately addressed the natural environment; however, the human environment has not received the same consistent level of attention. The complexities and far-reaching effects of transportation actions on communities, including mobility/accessibility, land use, economics, life safety, health, aesthetics, socio-cultural and equity considerations have not always been recognized or understood by transportation professionals.  In many cases, transportation professionals dismissed impacts to communities because they were unaware of ways to quantitatively measure them. In addition, many transportation agencies 30 years ago were not staffed with professionals trained in planning and/or socio-economic sciences to analyze community effects.  This resulted in a reactive decision-making modality during the 1970s and 80s that associated community effects primarily with public comment.  Consequently, no clear, systematic process was used to identify or address community effects associated with transportation actions. 
In recent years, community advocates have become increasingly educated on the relationship between transportation and quality of life issues; grassroots organizations have mobilized around quality of life preservation as well as environmental protection. In some cases, Civil Rights (Title VI, 1964) complaints and other legal statute complaints have stopped implementation of transportation projects.  In response, FHWA issued environmental policy statements in 1990 and 1994 which stated, “Quality of life is enhanced not only by economic security and ample natural resources but by enduring community values and thriving neighborhoods where all citizens have access to safe, comfortable, and efficient transportation” (4).  

Another milestone for addressing community effects is rooted in the Executive Order on Environmental Justice (EO 12898) signed by President Bill Clinton in 1994.  This EO directs that programs, policies and activities not have a disproportionately high and adverse human health or environmental effect on minority and/or low-income populations. Subsequently, the American Association of State Highway and Transportation Officials (AASHTO) Standing Committee on the Environment requested guidance from FHWA on how to implement EO 12898.  FHWA responded that if transportation practitioners were meeting the requirements of NEPA, Title VI of the Civil Rights Act of 1964, and 23 UCS 109(h), then no additional effort was necessary.  FHWA realized, however, that transportation agencies were not properly enforcing current statutes based on this request and began efforts to provide better guidance related to evaluating community effects. 

In 1995, FHWA brought together a group of practitioners that had worked extensively with communities on complex transportation projects with significant community impacts.  This group was tasked to outline a process for assessing community impacts.  The result was a publication entitled “Community Impact Assessment: A Quick Reference for Transportation” better known in the transportation industry as the “small purple book” (5).  FHWA also conducted a national survey of transportation agencies to assess the usefulness of the “small purple book.” The survey revealed a need for practitioner awareness and training which lead to the first National Community Impact Assessment Workshop held in 1998 in Tampa, Florida.  Over the past seven years, eight additional conferences and workshops have been held at different locations around the country to share CIA case studies, improve CIA analytical tools and techniques, and identify areas of research.  Case studies have probably provided the most valuable contribution to advancing the “state of the art” related to developing a CIA process. 
Currently, CIA is a part of the planning and project development process. It is also an increasingly important component in NEPA studies. The institutionalization of the CIA structure and process lies within the responsibility of the transportation agency.  A community impact assessment should begin in the transportation planning process initiated by MPOs and RPOs, and continue into project development ideally using community planners/analysts, social scientists, economists and land use planning experts. Local governments also play a role as they have good knowledge of community conditions, values and priorities as a result of local visioning and planning efforts.  
FHWA’s Environmental Stewardship and Streamlining Vital Few Goal is further evidence of a commitment to community preservation.  This goal is a direct result of the Transportation Equity Act of the 21st Century (TEA-21) passed by Congress in 1998 which continued to honor the theme of balancing transportation investment with protection of the human and natural environments.  FHWA states that “Environmental Stewardship and Streamlining are two different goals that are tightly interlinked.  Environmental Streamlining drives us to improve project delivery without compromising environmental protection.  Environmental Stewardship helps demonstrate that we are mindful of the natural and human environment while addressing mobility and safety needs of the public” (6). Context sensitive solutions (CSS) has been identified by FHWA as a decision-making approach that will assist in meeting its Environmental Stewardship and Streamlining Goal.  FHWA describes CSS as a “collaborative, interdisciplinary approach that involves all stakeholders to develop a transportation facility that fits its physical setting and preserves scenic, aesthetic, historic, and environmental resources, while maintaining safety and mobility” (7).  The foundation of CSS is to integrate environmental and community values into transportation decisions at an early point in planning and to continue through project development, construction and maintenance. Compatibility with and being an asset to the human environment are two critical measures of a project’s success.  CIA is the process used to ensure that community values are considered in the CSS decision-making approach. 
 FHWA has remained a focal point for CIA practitioners around the country by issuing policies and guidance related to community preservation as well as preparing community assessment and environmental justice case studies and “effective practices” literature.  In addition, FHWA has supported the outreach and participation of the Transportation Research Board in CIA through a CIA subcommittee.  Most recently, FHWA has promoted CIA through preparation of a national course for transportation professionals. This course is a culmination of all that has been accomplished to date and expands the process outlined in the “small purple book” to address transportation planning and project development.  
WHERE WE ARE
The CIA process today is a reflection of nearly four decades of change in the transportation industry and continues to evolve. Understanding the history, legal requirements and policies associated with assessing transportation effects on the human environment provides a framework for how the CIA process is increasingly playing an integral role in transportation decision making. As an example, NCHRP Report 456: Guidebook for Assessing the Social and Economic Effects of Transportation Projects and NCHRP Report 532: Effective Methods for Environmental Justice Assessment provide invaluable information and resources related to evaluating the positive and negative effects of transportation projects on communities and quality of life in the transportation project development phase (8, 9).  
Evidence that the movement to preserve and enhance communities as part of the transportation decision-making process can be seen by improvements made to increase transportation professionals’ awareness and knowledge through CSS principles, data collection and analysis, community outreach and participation, institutional and cultural change and overall process improvements.  Each of these areas is discussed below and presents achievements and challenges related to the development of the current CIA process. 
Context Sensitive Solutions/Community Impact Assessment Inter-relationship
CSS is a comprehensive approach to transportation decision making that embraces the philosophy that transportation programs and projects should address the transportation need, be an asset to community, and be compatible with the human and natural environment (10). CIA is a multi-disciplinary and iterative process which plays a critical role in understanding what each community values for a good quality of life. CIA is the process used to understand the human environment context.  The CIA process provides critical data and evaluation criteria to be used by transportation professionals, particularly engineers, to exercise flexibility in design choices that avoid and/or minimize negative community impacts while maximizing the positive effects. Therefore, CSS is dependent on the CIA process to ensure that community and social values are incorporated into transportation decision making that help identify solutions that best fit the needs of the community.
Data Analysis and Collection Improvement
Data collection and analysis are expanding from a set of measures exclusively derived from safety, mobility, economic and natural environmental factors to cross-cutting measures that reflect a wide range of community interests and needs. To provide transportation solutions that best meet the needs of a community, it is important to understand how data play a critical role in understanding the “context” of a community and its characteristics. 

The data collection and analysis process is on-going and critical throughout every phase of the transportation planning and project development processes. Defining community needs and interests requires not only access to readily available data, such as demographic and economic data, but also community-defined characteristics and features. To accurately portray a community’s characteristics and assess its needs, community participation and outreach is essential for data sufficiency reviews.    

Some states, such as Florida, have streamlined the data collection process, by enabling analysts to access an online environmental screening tool (EST) containing large amounts of data specifically related to key issue areas and defined communities across the state. While data verification and community outreach and participation are still essential to the process, this tool is invaluable for identifying baseline issues, community history, local demographics, and other community characteristics. 
Community Outreach and Participation
Data alone without interpretation from stakeholders are sterile and oftentimes meaningless; therefore, community outreach and participation must be employed to collect critical information for the CIA process.  Although much has been published in the transportation industry on community outreach and participation techniques, there is still little evidence of systematic application of genuine efforts for community outreach and participation. 
As part of a research effort funded by the Florida Department of Transportation, The Center for Urban Transportation (CUTR), University of South Florida, conducted an email survey of the staff of 200 state departments of transportation (environmental, planning, transit) exploring the effectiveness of their CIA programs (11).  Public involvement was the most frequently mentioned analysis method used to evaluate effects of transportation actions on a community.  Furthermore, the survey found that 93% of respondents most frequently used public meetings as their public involvement technique.  The respondents identified local newspapers (96%) as the primary notification venue, although when asked to identify the least effective way to notify the public, the most frequent response was newspaper notices with advertisements being ranked second least effective.  As stated previously, much progress has been made to increase the awareness of community outreach and participation techniques; however, this survey suggests that professionals continue to make decisions that are not driven by the most effective mechanism. Meaningful community participation is critical to the CIA process.  Developing solutions that reflect community values can only occur if the community is consulted.  As long as transportation professionals rely on ineffective outreach techniques and notification venues, the benefits of CIA will not be experienced by communities or transportation professionals.   

Measures and Indicators

Traditional transportation measures, such as capacity of transportation facilities, pedestrian volumes, average road speed, road congestion and travel time, and mean commute time, all focus on system performance with no regard for the impacts imposed on the adjacent communities (10). CIA expands on this list of criteria to include both positive and negative community effects in the decision-making process. Further, it is important to recognize that what one community considers a negative effect might be seen as a positive effect by another. In order to begin an accurate analysis of community effects, the traditional performance measures must be augmented with performance measures and indicators that recognize the web-like interactions between transportation and other aspects of the natural and human environment that contribute to quality of life. Such cross-cutting measures are critical to assessing community effects.  Examples of cross-cutting measures include new housing units or businesses within five minutes of public transit, percentage of streets with pedestrian and bicycle facilities, percentage of land allocated to automobile use and storage, etc. The challenge to the practitioner is to recognize the relationships between transportation and community characteristics and develop appropriate tools and techniques to assess the changes in these relationships as a result of transportation infrastructure.  Access to robust models that allow communities to see the implications of transportation alternatives for quality of life are desperately needed to evaluate transportation alternatives (12). 

Another critical challenge related to the measurement and analysis of community effects is that the effects occur across time, space and distance.  In the past, analysts have focused primarily on direct effects. The most far-reaching effects, however, whether positive or negative, are often indirect or cumulative in nature. Although some states have developed guidance for indirect and cumulative effects (ICE) analysis, the guidance has generally focused on land use changes that may affect air and water quality rather than social networks.

Institutional Change and Process Improvement
Although progress is being made towards a more integrated approach to decision making, many transportation agencies are still organized around the outcomes established from the “interstate era” which required an assembly line approach to transportation decision making to realize the goal of building roads as straight as possible to carry as many vehicles as possible. Professionals were to complete their portion of the work as quickly as possible and then pass the project along to the next professional. Although this was efficient and effective for building many similarly big, wide, straight highways, it left little room for flexibility or creativity. 
With the onset of the CSS movement, transportation professionals are challenged to develop solutions that not only meet the transportation need but become an asset to communities. If professionals embrace the CSS principles, then CIA is viewed as an essential component of transportation planning and project development.  

Once professionals have accepted the need for change, process improvement can begin to flourish. In the transportation industry much of the planning and project development processes are based on written (and even unwritten) policies, procedures, and directives.  At times, these policies, procedures and directives dictate outcomes that conflict with one another.  This leads to frustration for all those connected to the decision-making process.  In order to fully realize the benefits of CIA in transportation planning and project development, current transportation policies, procedures and activities must be examined and retrofitted to meet the goals of the CIA process.  

One example of a state transportation agency responding to the integration of not only CIA but the principles of CSS within their decision-making framework is the Florida Department of Transportation’s Efficient Transportation Decision Making (ETDM) process.  ETDM is the driving force behind all transportation planning and programming decisions. One essential element in ETDM is the establishment of an Environmental Technical Advisory Team (ETAT). The ETAT includes representatives from multiple environmental resource and transportation planning agencies. Using an environmental screening tool (EST), the team identifies potential effects on the human/cultural and natural environments, has cross-agency communication, and can effectively integrate and share data. The formal process of CIA and community outreach and participation is incorporated within the ETDM/EST in Florida’s process called socio-cultural effects (SCE) evaluation. Florida’s SCE course was influential in the development of the National FHWA course and CIA process. By bringing agency interaction into the early stages of transportation, avoidance and minimization strategies can be identified much earlier in the transportation planning and programming process. Projects do not move into the project development phase until all “red flag” issues are identified, discussed and assessed as part of the scoping process, which includes the environmental resource agencies and interested parties.
The ETDM model provides impetus to other environmental streamlining and stewardship initiatives throughout the country, and improvements to the method are continuously being made. These improvements require that the industry continue to promote institutional changes, further develop tools and techniques to better assess transportation effects, and provide a multi-disciplinary and community-driven approach to defining solutions.

National Community Impact Assessment Course

As part of this movement to increase transportation professionals’ awareness and knowledge of assessing the effects of transportation actions on the human environment, FHWA has taken a strategic role in providing transportation professionals training and a framework for the CIA process. The history of CIA and the current achievements and challenges so far described in this paper are the foundation for the national CIA course. 
While the CIA process varies state by state, the CIA process as taught in the FHWA national course is one that generally analyzes the positive and negative effects of transportation by seven key issue areas. The CIA process requires that the practitioner ask probing questions to uncover potential effects. The seven key issue areas and examples of such questions are (13): 
1. Mobility/Accessibility. Would access to public transportation facilities be increased or reduced as a result of the project?
2. Safety/Health. If vehicular traffic increases, will this create unsafe conditions for non-motorized transportation within the neighborhood? Would “blind or isolated” areas be created that are difficult to monitor for criminal activity as a result of the project?
3. Socio-cultural. What displacements of population, if any, would be expected as a result of the project? Would the project result in any barriers dividing an established neighborhood(s) or would it increase neighborhood interaction?  

4. Economic. Would loss of any businesses be expected as a result of the project?
5. Sensory/aesthetic. Is the project likely to affect a vista or viewshed? Is the project likely to be perceived as being compatible and in character with the community's aesthetic values?  

6. Land use. Is the project compatible with local growth management/development policies?
7. Displacement. Would there be any residences or businesses that are displaced as a result of the project? Do any potentially displaced non-residential uses have any unique or special characteristics that are not likely to be reestablished in the community? 
The CIA process builds upon itself and is iterative with data collection and analysis, community outreach and participation, as well as documentation incorporated throughout each step of the process.  The process recognizes the importance of linking data and analysis throughout all levels of transportation decision making. Its applicability to both transportation planning and project development, as well as the other functional areas of the transportation decision-making process, is essential in addressing transportation effects on the human environment.  
The four main steps of the national FHWA course CIA process include identifying an initial study area; developing a community characteristic inventory; assessing the community effects of transportation alternatives; and resolving issues and identifying solutions. 
Figure 1 provides a simple graphic of the process. An outline of the process as defined in the national FHWA CIA course is in the following sections.
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Initial Study Area

In the first step of the CIA process, an initial study area is identified and functions as a baseline for the analyst. Most often, readily available demographic data, such as U.S. Census data, are utilized to determine the initial study area boundaries. Study area boundaries are refined throughout the CIA process through ongoing research and community outreach and participation to correspond to the boundaries of all the communities potentially affected by a project. 
Community may be defined by physical geography and delimited by manmade or natural boundaries. Community also may be defined by the people who share similar demographic characteristics, such as age, race/ethnicity, and income, or even a historical or social tie such as a cultural, political, or religious background. Physical barriers, community facilities, community focal points, cultural and historic resources, major employment centers, commute sheds, census boundaries, watersheds and other key issue attributes are routinely considered in defining study areas. It is critical to consider all key issue areas in defining a study area. Unique elements important to defining a study area are generally well known to the community residents and can be identified through meaningful participation techniques.  The initial study area may change during the CIA process as new information or data suggest a larger or smaller area to analyze. 
Community Characteristics Inventory

The Community Characteristics Inventory (CCI), also known as a Community Fact Sheet or Community Profile, is a snapshot of the community and all the elements that describe the community, its values, history, vision, peoples, cultures and unique and important places as well as any potential community issues. It helps identify community preferences, explore the importance of community facilities and resources, identify facilities not previously noted, revise study area and community boundaries and identify concerns related to the key issue areas. Generating a quality CCI requires a combination of secondary and primary data, which in turn should be tested for sufficiency through community outreach and participation. CCI documentation consists of a study area map, a narrative that summarizes existing conditions, a description of issues related to the seven key issue areas, and tables and graphs of more detailed data on demographics and socio-economic activity. The CCI serves as the first step devoted to expanding the performance measures/evaluation criteria to include quality of life considerations.  The CCI informs the needs assessment phase of the planning process and the scoping/purpose and need phase of the project development process. The CCI also directs the selection of alternatives to be evaluated as part of planning or project development. 
Community Effects

The Community Effects phase of the CIA process is the assessment of positive and negative effects for each key issue area as related to alternatives. These key issue areas guide the evaluation and analysis of alternatives. Understanding community values, preferences, and vision as described in the CCI step guides the selection of transportation features which best fit the community. The relative magnitude of community effects will vary across communities and neighborhoods. An issue perceived in one community as adverse might be tolerated or even seen as desirable in another. 

In the National FHWA CIA course, questions relating to each of the key issue areas are used in determining potential effects associated with alternatives. With the understanding that each community is unique, other issues or considerations may be identified by the analyst. This step is fundamental to the alternatives analysis phase of the transportation decision-making process.  

Resolving Issues and Identifying Solutions

The CIA course teaches a systematic process that identifies issues early and streamlines the identification of solutions.  If the CIA process is followed in earnest, then transportation decisions will be reflective of a community’s vision of wellbeing. This lies at the heart of the key outcomes of success associated with CSS.  Consequently, this last step in the CIA process represents the key juncture between CSS and CIA.  
WHERE WE’RE GOING

The evolution of CIA will benefit enormously from additional research efforts.  The natural environment has seen tremendous gains from research efforts over the last two decades which have enabled analysts to better assess impacts to the natural environment.  The human environment needs the same level of commitment in terms of research efforts.  The transportation industry must organize around this area of study to begin to correlate social well-being indicators with transportation actions. 

Looking toward the future, legal requirements as well as the demands of citizens indicate that CIA will become an increasingly important part of transportation project decisions. Although strides have been made in identifying techniques to assess certain community issues, such as visual/aesthetic effects, progress in the area of social indicators related to transportation actions is sketchy at best.  Conducting impact assessments at the depth and breadth required will necessitate changes in methodology and in agencies’ paradigms and priorities. With this in mind, four insights are offered concerning the future of CIA.  First, the types of measures and indicators will change as research reveals how communities and individuals interact with transportation facilities. Second, CIA will become increasingly multidisciplinary and collaborative in nature as a reflection of the complexity of primary and secondary impacts that stem from transportation projects, and as a reflection of greater collaboration among stakeholder groups and government agencies. Third, increasing focus on CIA will require institutional change within transportation agencies. Fourth, improving CIA methods will help transportation projects comply with the legal requirement that projects not bring disproportionate or cumulative negative effects on disadvantaged populations and result in better projects and greater overall benefits to society. 

Research Needs
While some argue that social factors are too subjective or “fuzzy” to be seriously considered in the transportation decision-making matrix, it is clear that in order to accurately assess the potential effects of projects, efforts to develop quantitative measures must be identified through future research. Simple demographic and economic measures fail to fully capture the characteristics of a community. While most CIA practitioners have long used demographic data to generate useful community profiles, experience has shown that a community is far more than the sum of its parts. The interactions between people and between groups are an important factor in quality of life in a community. Therefore, an expanded set of measures and methods are needed. 
Aside from studies that aim to predict community effects, ex post analyses of community effects are needed to help inform the measures needed for CIA by evaluating the type and degree of effects that actually stemmed from a given project. 
Measures and Indicators

In order to carry out a meaningful CIA, one that will more accurately describe the current conditions of a community and as a result be able to better predict the changes that a particular project will bring, the assessment must utilize data that quantify the social interactions and quality of life at the community scale. A considerable amount of social science research is focusing on understanding how communities function. This research is revealing some of the characteristics of communities that can successfully buffer individual members from negative external shocks, mitigate some of the effects of low socio-economic status, improve health and educational outcomes, and importantly contribute to overall quality of life (see e.g. 14, 15). 

CIA practitioners will find that considerable progress is being made in understanding and measuring the level and quality of community cohesion. Among these is the work of The Saguaro Seminar, a policy research group directed by Robert Putnam, author of the influential Bowling Alone (16). This research group has launched a national baseline study on social capital and civic engagement (17). Although only available for selected communities, the project demonstrates that qualitative aspects of communities can be meaningfully translated to indicators that could inform the transportation decision-making process. CIA practitioners can also adopt the methods used in social network mapping which combines patterns of movement and social interaction and flows of knowledge with spatial data (see, e.g. 18, 19, 20, 21). Such social mapping can help reveal how a change in the transportation network would likely affect the function of the community. Detailed travel data at the community level could also be used to map patterns of social behavior, patterns that may be as vital as commuting patterns for community wellbeing (22). 

In addition to new types of data, data at a smaller scale are needed for accurate analysis of effects. Much of the data currently and conveniently available are not at a fine enough scale, and, therefore, do not accurately reflect the conditions at the project site. Many local governments, however, often in partnership with community groups, are beginning to collect fine-grained, local data to assess and track a variety of quality-of-life factors (see, e.g. 23, 24, 25, 26). Some of these factors include crime rates, perceptions of personal safety and travel time to health care providers. This information will be directly useful for transportation CIAs as a data source, but such efforts also serve to demonstrate how social conditions can be measured and used in the planning and policy arenas. 

Methods

Aside from traditional outreach methods, access to and utilization of the Internet is helping communities be better informed and organized to present their needs to decision makers. The Internet and electronic mail also offer a very efficient way for CIA practitioners to gather information, conduct surveys and keep stakeholders involved. Still, given the “digital divide” that separates many poor communities from computer and Internet technology, a CIA practitioner should be wary of relying wholly on such media for outreach. 
GIS-based analysis will no doubt become increasingly important in CIA. Linking detailed data with fine-grained spatial information will enable practitioners to more precisely understand the interaction between communities and transportation facilities. An interesting example of such an application is an analysis of the relationship between interstate corridors and crime that demonstrated higher crime rates in areas with an interstate corridor, and further revealed that crime rates were slightly higher on toll highways than untolled highways, despite the more restricted access on tolled roads (27). 

As data are collected and compiled specifically for CIA, it will be feasible to use data in constructing better models that integrate transportation networks and behavior with land use and economic output. Such methods will lead to more accurate predictions of effects so long as they are structured iteratively in order to capture complex interactions.
Multidisciplinary Approach
Drawing from a variety of disciplines in order to better understand the socio-cultural context and function of communities will no doubt lead the transportation industry towards developing an industry-specific set of indicators that will be tailored to measure the likely impacts of transportation projects. At the same time, the industry’s commitment to community outreach and participation will ensure that the CIA process will also include the local context and conditions of each project. Thus the CIA must incorporate community input and assess effects from the perspective of those who will experience them, while ensuring that those effects are considered as equal in importance as impacts to the natural environment or to historic properties. As an example, the Dutch Ministry of Transport, Public Works and Water Management, developed the citizen valuation assessment (CVA) to convert local values into evaluation criteria and into qualitative and quantitative variables that are used to compare project alternatives from a variety of perspectives (environment, transportation efficiency, etc.; 28).  

A growing public health literature, with contributions by epidemiologists, transportation academics, medical doctors and other public health professionals, on the connections between the physical design of transportation facilities and health will likely illuminate areas of interest to CIA practitioners. For example, Howard Frumkin et al. (29) hypothesize that levels of social capital and physical health are positively related. Thus, urban form that contributes to lower social capital indirectly affects peoples’ physical health. These authors propose that urban sprawl is thought to make the formation of social capital more difficult by requiring large amounts of time for commuting, encouraging demographically homogenous neighborhoods, and creating isolation as it reduces the opportunity for informal social interaction. 

Cultural geography and environmental sociology offer opportunities to better understand the connections between individuals and communities and the places that they inhabit, as well as the effects of change. The use of environmental perception and cognitive mapping could lead to better methods of delineating study area boundaries (30, 31). 
Impact assessment has long been a part of the decision-making process for infrastructure and public policy. Therefore, following models used for social impact assessment (SIA) in connection with projects other than transportation projects can provide useful lessons (15, 32, 33). 

Institutional Change

A number of departments of transportation are implementing CSS principles, which give considerable weight to local input, especially with respect to design. Improved data collection, compilation, and analysis are an opportunity to expand these efforts beyond a focus on the outcome to more deeply affect the entire process, from problem definition to maintenance/operations. Further, a meaningful CIA will provide excellent documentation that can inform ex-post evaluation of projects to evaluate the accuracy of projections of impacts and whether or not CIA is effective in reducing lawsuits and civil rights complaints. Thresholds for acceptable levels of cumulative effects will undoubtedly emerge as evidence from post-project evaluation and research mounts. Transportation professionals need to recognize that there are many costs and benefits that are not (or cannot be) valued in monetary terms. Thus the traditional cost-benefit method will need to be revised to account for the changes in value for nontradables (34).
The CIA process will require transportation professionals to adopt the perspective that transportation facilities have multiple uses, meanings, and effects. This will mean a shift towards the balance of many perspectives into the decision-making process. A true appreciation of a holistic framework and multi-disciplinary perspective in transportation decision-making is necessary to advance CIA from planning through project development. 
SUMMARY
The transportation industry has made progress towards understanding the complex interlinkages between quality of life dimensions and transportation decisions, but many opportunities and challenges remain. While current CIA data collection and public outreach and participation practices are evolving to better represent quality of life and community values in transportation decision making, research is needed to identify social/community indicators and analysis tools. Institutional change that is already underway will need to continue, and practitioners will benefit from taking a multidisciplinary approach to CIA. As more transportation professionals embrace the CIA process in their efforts to achieve balance between meeting transportation needs and preserving a community’s quality of life, the transportation industry will continue to move closer to context sensitive solutions and to the goal of stewardship and streamlining set forth by TEA-21.   
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FIGURE 1 CIA process.











