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Traditionally, local jurisdictions plan transportation facilities to provide uncongested traffic 
operations for decades into the future. Under the traditional planning paradigm, transportation 
projects are selected based on criteria like functional classification, design standards, and ability 
to provide acceptable operating conditions, as defined by measures such as level of service 
(LOS)1, through a determined horizon year.  Once a design is developed to meet these objectives, 
funding is obtained and the project is constructed.   
 
However, as funding for transportation projects becomes scarcer, more often than not, this 
traditional planning paradigm is unrealistic.  Funding availability to construct a project can no 
longer be assumed.  This has already been well established in regional transportation planning 
process, but has yet to take hold at the individual city and county level. Moreover, with increasing 
congestion in urban areas, designing facilities that would meet target LOS thresholds in the long-
term is becoming cost prohibitive.  
 
Beyond funding shortfalls, the traditional planning paradigm is becoming outmoded for cities and 
counties as  transportation professionals begin to recognize factors aside from automobile 
operations—including the experience of nonmotorists, preservation of open space, and most 
recently, climate change—as important considerations in planning transportation facilities. 
 
This article promotes replacing the traditional transportation planning process with a constraints- 
based approach that addresses new funding, environmental, and political realities.  The authors 
focus on widespread funding shortfalls as evidence that the traditional planning paradigm for 
cities and counties is failing. To demonstrate how transportation planning could better adapt to 
funding constraints, the authors present two case studies of local jurisdictions in California, where 
a new constraints-based approach is being applied (or could be) to make the most effective use of 
limited public investment. The authors also examine how concurrency requirements, such as 
those that exist in Washington State, dovetail with the new planning paradigm.  Lastly, the article 
highlights how the new paradigm can be expanded to address issues of growing importance, 
including transportation system performance for non-auto modes and climate change.  
 
NOTE ON THIS ARTICLE’S FOCUS ON LOCAL PLANS 
 
The main focus of this article is on the transportation plans that are developed at the local level by 
cities and counties in a comprehensive planning process, rather than on regional transportation 
plans.  The authors focus on Transportation Elements (as these local plans are often called), since 
                                                 
1 Level of service (LOS) is a qualitative measure describing the operating condition of transportation facilities.  For 
roadways, LOS ranges from A (the best) through F (the worst) and is measured through the perspective of the driver.. 
In general, LOS A represents free-flow conditions, and LOS F represents severe delay under stop-and-go or 
congested conditions.   
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these are fully informational documents that provide the public with a vision of what their 
community will look like in 20-to-30 years in terms of land uses, transportation infrastructure, 
and roadway operations.  While regional transportation plans include lists of projects to be 
constructed over a 20-to-30 year time horizon, they do not convey the level information that local 
Transportation Elements include, such as projected peak hour traffic operations.   
 
In this article, the authors promote a different approach to the comprehensive planning process to 
bridge the gap between the vision set forth in local Transportation Elements and communities’ 
ability to achieve their vision.  
 
TWO TRANSPORTATION PLANNING PARADIGMS 
 
The new planning paradigm proposed here differs from the traditional approach in a few 
important ways.  Below, we review the typical steps of both approaches. To illustrate the 
differences, Figure 1 provides a simplified schematic of the “traditional” and “new” planning 
approaches.  Table 1 details the individual steps taken by each planning paradigm. 
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Figure 1. Traditional and New Transportation Planning Processes 
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Table 1. Steps in the Planning Process Under Each Planning Paradigm 
 
Old Planning Paradigm New Planning Paradigm 
1. Develop land uses for long-range planning 

document (e.g., Comprehensive Plan). 
1. Develop land use plan for long-range 

planning document (e.g., Comprehensive 
Plan). 

 
2. Forecast how new land uses will affect 

future traffic operations. 
2. Forecast how new land uses will affect 

future traffic operations. 
 
 

3. Evaluate transportation infrastructure 
needed to accommodate future land uses 
and achieve desired performance level.  
Considerations include: 
• LOS 
• Functional Class 
• Design standards 

 

3. Identify key constraints to capacity 
expansion: 
• Funding (most likely amount available 

through planning horizon year) 
• Political (community values related to 

quality of life) 
• Environmental (desired natural and 

human environment conditions that can 
be adversely affected by vehicle travel) 

4. Develop transportation plan (e.g., 
Comprehensive Plan Transportation 
Element) that achieves performance 
measures without regard to cost or 
feasibility. 

 
 

4. Evaluate transportation infrastructure 
needed to accommodate future land uses 
and achieve desired performance level. 
Considerations include: 
• LOS by mode 
• Vehicle miles of travel (VMT) 
• Functional Class 
• Design Standards 

 
End of process – Adopt plan. 5. Develop draft transportation plan (e.g., 

Comprehensive Plan Transportation 
Element) that achieves performance 
measures. 

 
 6. Analyze feasibility of draft plan in terms of 

constraints. 
 

 7. If transportation plan is infeasible, adjust 
one of the following: 
• Land plan – modify to require less 

capacity expansion 
• Funding mechanisms – identify new 

revenues 
• Project design – modify design to be 

less costly (e.g., substitute buses for 
light rail, arterials for expressways) 

• Performance measures – reduce 
operating expectations  

 
 8. Develop updated transportation plan based 

on adjustments to Step 6. 
 

 Adopt plan only when considered feasible. 
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Traditional Planning Paradigm 
 
The traditional planning paradigm is a linear process. Local jurisdictions begin by developing 
land uses for Comprehensive Plans or General Plans2, which accommodate expected growth in 
population and employment over a 20- to 30-year period.  Once these land uses are established, 
engineers and planners forecast how the planned land uses will influence future traffic operations 
in terms of meeting specified performance measures.  .  In many communities, LOS is the only 
performance measure used.  They then determine the capacity expansion projects necessary to 
achieve these performance targets in a designated horizon year.   
 
As shown in Figure 1 and Table 1, under the traditional planning paradigm, the adopted 
transportation plan (often called the Transportation Element) is unconstrained by financial or 
political feasibility.  The plan’s true costs (e.g., financial, political, and environmental) are often 
not considered until years later when implementation is well underway. Considering these 
constraints so late in the process makes it difficult for decision makers to revisit the plan and 
modify as necessary when problems are revealed.   
 
This linear process results in transportation plans with uncertain costs and unknown feasibility.  In 
most cases, this means that the plan will not deliver on stated performance objectives, such as 
maintaining a LOS threshold.  Instead, future traffic operations will be worse than reported 
because capacity expansions identified in the plan will not be fully constructed due to insufficient 
funding during implementation or unforeseen political/environmental obstacles. 
 
New Planning Paradigm   
 
Unlike the traditional process, the new planning paradigm is an iterative process designed to 
develop a financially-solvent and politically/environmentally feasible transportation plan.  Similar 
to the traditional process, engineers and planners begin by developing a land plan.  However, in 
analyzing the transportation impacts of the land plan, the constraints (e.g., funding, political, and 
environmental) to mitigating those impacts are also acknowledged.  In developing a transportation 
plan, planners and engineers are limited to the most cost-effective improvements that can fit 
within available constraints. This framework requires that decision makers acknowledge 
constraints early in the process.   
 
If a jurisdiction cannot afford all of the capacity expansion projects required to meet the 
performance objectives established in its long-range plan, the new planning paradigm specifies 
that a jurisdiction consider changing one or more of the following plan elements: 
 

• Refine the land use plan to fit within identified constraints. 
• Increase revenues by identifying new funding mechanisms. 
• Change the design of proposed projects (roadway or transit) to reduce costs. 
• Decrease expectations about the transportation system’s future operating performance 

(i.e., lower the LOS threshold). 
                                                 
2 These long range planning documents are called Comprehensive Plans in most of the country although they are 
called General Plans in California.  For brevity, the rest of the article will refer to these documents as Comprehensive 
Plans. 
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By requiring that a transportation plan’s feasibility be examined prior to adoption, the new 
planning paradigm provides a more realistic view of future traffic operations, making the 
planning process more transparent.  This approach also provides decision makers with a more 
complete list of options, including the tradeoffs associated with changing various components of 
long-term plans. 
 
FAILINGS OF THE OLD PLANNING PARADIGM 
 
For many reasons, the traditional planning paradigm is no longer sufficient.  Lack of funding for 
transportation projects, probably the most concrete cause of its failure, is the focus of this article.  
However, the traditional planning paradigm also fails to address other concerns (such as 
accommodating non-auto modes and climate change) that are becoming a focus of transportation 
planning, but often run counter to the goal of optimizing automobile operations.   
 
Vanishing Funds 
 
Today’s scarcity of transportation funds stems from a variety of origins, including: 
 

• Failure of key transportation revenues to grow with inflation. 
• Increased costs to maintain the existing transportation system.  
• Diversion of traditional highway revenues to other uses. 
• Growing competition for public funding from other government programs (e.g., education 

and social services). 
 
Below, the root causes of transportation fund scarcity are discussed. The following section 
describes how fund scarcity is affecting transportation project delivery. 
 
Transportation Revenue Erosion 
 
A common reason cited for the transportation funding shortfall is that the most traditional source 
of funding for transportation—the fuel tax—is shrinking.  While the federal fuel tax has grown 
substantially in nominal terms—from $0.04 per gallon in 1960 to $0.184 per gallon today—in 
real terms, this funding source has not kept pace with inflation. Figure 2 shows how the per gallon 
federal gasoline tax rate fared relative to inflation between 1960 and 2007.  
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Figure 2. Value of Per-Gallon United States Federal Gas Excise Tax in Constant Dollars (1960-2008) 
 

 
 
Most state gas tax rates have also failed to keep pace with inflation. Between 1992 and 2003, only 
three states raised their gas tax rates sufficiently to maintain purchasing power (Puentes and Price, 
2003). This story can be told in California which, like 47 other states, has seen its gas tax 
revenues erode with inflation.  Figure 3 shows how California’s inflation-adjusted gas tax 
revenues grew in the mid-1990s when the state raised its per-gallon tax, but also that these 
revenues have since lost ground as the per-gallon levy has remained at 18 cents.  While 
California’s total inflation adjusted gas tax revenues are similar to what they were in the early 
1990s (before the gas tax increase), travel on state roads increased by 28 percent. The net result 
has been that revenue generated per vehicle mile traveled (VMT) has declined by more than 20 
percent (California Legislative Analyst’s Office, 2008). 
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Figure 3.  Real Gas Tax Revenues in California Have Not Kept Pace with Road Use. Source: 
California Legislative Analyst’s Office (2008) 
 

 
 

Nationwide, collections of the user fees that pay for transportation (including fuel excise taxes, 
vehicle registration fees, weight fees, and tolls) have declined dramatically on a per-VMT basis.  
Figure 4 shows that the average user fee collected on a per-mile basis for transportation have 
nearly been cut in half since 1961 from $0.06 per mile to $0.034 in 2004 (Meyer et. al., 2006). 
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Figure 4. Average User Fee in United States (1961-2006) 
 

 
 
Looking into the future, the erosion of transportation revenues will likely persist even if the gas 
tax is raised.  Rising fuel economy and the potential adoption of new sources of energy for 
transportation also threaten transportation finance.  As fuel efficient vehicles and those that run on 
alternative fuels become more prevalent, the amount of gas tax collected per VMT would further 
decline under the current regulatory structure. 
 
Rehabilitation Costs Rising 
 
Beyond the diminishing purchasing power of federal and state transportation revenues, highway 
maintenance and rehabilitation costs are increasing.  The nation’s highway system has surpassed 
its design life in much of the country (Federal Highway Administration, 2008). 
 
This maturation brings significant costs to maintain the highway system.  For example, the 
California Department of Transportation (Caltrans) estimates rehabilitation needs on state 
highways at $55 billion over the next decade.  To fully address these needs, California would 
have to invest an additional $3 billion annually into highway maintenance and rehabilitation 
(Caltrans, 2008).  Assuming that the state does not raise revenues to fill the gap, decision makers 
would have to choose between removing funds from projects that add capacity to the state’s 
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already congested system or using state General Fund revenues (which would otherwise go to 
programs like education, corrections, or other social services). 
  
The shortage of funding for highway maintenance and rehabilitation is not isolated to California.  
In the past few years, the City of Chicago, the Indiana Department of Transportation, and other 
public transportation providers have made headlines by leasing transportation facilities to private 
consortiums.  In many cases, these lease deals have been struck to provide much needed 
maintenance and rehabilitation funds (Federal Highway Administration, 2007). 
 
Fund Diversion 
 
Over the past few decades, there has been a growing trend of applying funds traditionally used for 
roads and highways to other purposes, including bus transit, commuter rail, bicycle/ pedestrian 
facilities, and environmental enhancements. In some cases, traditional highway revenues have 
been applied to non-transportation purposes, like education or social services.  Figure 5 shows the 
percentage of highway user revenues that went to non-highway uses between 1981 and 2004 
(Meyer et. al., 2006).  
 
Figure 5. Percentage of Highway User Revenues Diverted to Other Uses in United States (1981-
2004).  Source: Transportation Research Board (2006) 
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Competition for Public Funds 
 
In California, like much of the nation, transportation infrastructure is not as much of a focus in 
government spending as it was back in the 1950s and 1960s.  Comparing state infrastructure 
expenditures at two snap-shots in time—fiscal years 1965-66 and 2002-03—transportation 
reduced its share of capital outlay expenditures from over half (52 percent) to less than a quarter 
(22 percent). Over the same period, the portion of capital outlay expenditures devoted to K-12 
educational infrastructure increased from 9 percent to 69 percent (Hanak and Baldassare, 2005).  
 
The Effect of Funding Shortfalls on Regional Transportation Planning 
 
To assess how much the changing funding picture is affecting transportation project delivery, the 
authors reviewed regional transportation plans (RTPs) prepared by several metropolitan planning 
organizations (MPOs) around the country. RTPs identify regional transportation needs over a 20-
to 30-year planning horizon and prioritize projects (often capacity expansions) to meet these 
needs based on available funding and regional goals.  The transportation needs identified in RTPs 
tend to be heavily influenced by anticipated population and employment growth, as defined in 
comprehensive plans developed by the cities and counties of a region.   
 
Federal law requires that RTPs include only projects that fit within reasonably anticipated funding 
levels.  As a result, many MPOs curtail project lists, as not all projects would fit within 
anticipated revenues. For example, the Baltimore Metropolitan Council’s “Outlook 2035” RTP 
includes this caveat:  
 

A lasting contribution of ISTEA and subsequent federal legislation to the transportation 
planning process is the mandate that Metropolitan Planning Organizations (MPOs) base 
their long-range metropolitan transportation plans on a standard of ‘financial 
reasonableness.’ The capital costs for expansion of the regional transportation system, as 
well as system preservation and operations costs incurred, must equal the level of funding 
that the MPO reasonably determines to be available…As a result, many projects were 
pushed back into later years while others failed to be identified in this planning period 
(Baltimore Metropolitan Council, 2008). 

 
This quote suggests that local comprehensive plans are permitting levels of growth that cannot be 
accommodated within a region’s transportation budget.  Outlook 2035 does not estimate the gap 
between its total transportation needs and anticipated revenues.  Similarly, other RTPs reviewed 
by the authors (including those produced by MPOs in Miami, Florida, Boston, Massachusetts, and 
Newark, New Jersey), include “illustrative lists” of projects, but not corresponding cost estimates 
for projects outside of anticipated revenues.   
 
When unconstrained project lists are quantified, RTPs can serve as a barometer for how much 
funding constraints are being overlooked by the cities and counties developing comprehensive 
plans.  The authors identified eight RTPs that quantify the gap between their unconstrained 
project list and the level of reasonably anticipated funding in the planning horizon.  As shown in 
Table 2, the review of these plans yields that regions are identifying major shortfalls in funding to 
construct desired projects. 
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Table 2 Funding Shortfall for Capacity Expansion Projects Identified in Selected Regional 
Transportation Plans [insert into text of the article] 

Highway Non-Highway 

Funded Unfunded Funded Unfunded 

Region Planning 
Horizon 

Year 

2007 
Population 
(in millions)

($ in billions) 

Unfunded 
Projects/ 
Resident 

Broward County, 
Florida (1) 

2030 1.6 M $2.12 $1.94 $4.39 $0.94 $1,800 

Minneapolis – St Paul, 
Minnesota (2) 

2030 2.6 M $6.24 $25.61 $0.87 $1.03 $10,246 

Pittsburgh, 
Pennsylvania (3) 

2035 2.7 M $1.91 $6.25 $0.24 $9.90 $5,981 

San Diego, California 
(4) 

2030 2.8 M $17.33 $24.56 $7.77 $5.04 $10,571 

 Seattle, Washington 
(5) 

2030 3.3 M $54.26 $19.01 $50.93 $19.89 $11,787 

Detroit, Michigan (6) 2030 4.8 M $4.00 $0.00 $2.10 $15.10 $3,145 

Arlington, Texas (7) 2030 4.9 M $35.40 $39.70 $12.10 $8.60 $9,857 

Chicago, Illinois (8) 2030 8.2 M $14.00 $10.80 n/a n/a $1,317 
1. Broward County Metropolitan Planning Organization, 2008.   
2. Metropolitan Council, 2008. 
3. Southwestern Pennsylvania Planning Commission, 2008. 
4. San Diego Association of Governments, 2008.   
5. Puget Sound Regional Council, 2008.  Of the $54 billion in highway projects labeled as funded under the Seattle plan, $21 billion 

(about 40%) relied on generating additional revenues, both at the local levels including new local developer fees and sales taxes, and 
at the state level including a 15 cent increase in the state gas tax rate by 2015 and other 15 cent increase by 2025. 

6. Southeast Michigan Council of Governments, 2008. While the Detroit plan shows no unfunded needs for highway capacity expansion 
projects, unfunded needs for highway maintenance and rehabilitation needs exceed $20 billion. 

7. North Central Texas Council of Government, 2008. 
8. Chicago Metropolitan Agency for Planning, 2008.  Highway value include both highway and non-highway projects.   

 
Of the surveyed regions, the North Central Texas Council of Governments in Arlington identified 
the largest gap between available funding and unconstrained needs.  Capacity expansions 
identified as needs by local jurisdictions, but which would not fit within the region’s anticipated 
transportation revenues totaled more than $40 billion. The magnitude of this shortfall suggests 
that operating performance targets (e.g., LOS standards) established in local comprehensive plans 
would not be achieved unless jurisdictions take actions prescribed by the new planning paradigm, 
like: raising new revenues for transportation; modifying project design to reduce costs; or 
amending land plans to allow for less development. 
 
Considering funding shortfalls on a per-resident basis, regions like Minneapolis-St. Paul, San 
Diego, and Seattle have the largest funding gap (in excess of $10,000 per resident).  In Seattle, 
each resident would have to pay almost $12,000 to fully fund identified projects.  Clearly, the 
cities and counties of the region may want to lower residents’ expectations regarding how the 
transportation network will operate in the future. 
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Responses to the Funding Shortfall 
 
Interestingly, while many view the current lack of transportation funding as a major obstacle in 
the planning process, few have recommended tailoring the planning process to account for this 
shortfall.  In the past few years, some landmark reports have been released, including the National 
Transportation Policy and Revenue Study Commission Transportation for Tomorrow report, the 
Transportation Research Board’s Special Report 285: The Fuel Tax and Alternatives for 
Transportation Funding, and the National Chamber Foundation’s The Transportation Challenge: 
Moving the U.S. Economy.  Among the recommendations included in these reports: 
 

• Provide innovative finance opportunities, including public-private partnerships, joint-
powers authorities (Meyer et. al., 2006; National Surface Transportation Policy and 
Revenue Study Commission, 2008; National Chamber Foundation, 2008). 

• Reinforce current user fees with actions including indexing the gas tax to inflation (Meyer 
et. al., 2006; National Surface Transportation Policy and Revenue Study Commission, 
2008; National Chamber Foundation, 2008). 

• Raise the gas tax by 25-40 cents per gallon (National Surface Transportation Policy and 
Revenue Study Commission, 2008) 

• Charge additional user fees by implementing mileage-based fees and tolls (Meyer et. al., 
2006; National Surface Transportation Policy and Revenue Study Commission, 2008; 
National Chamber Foundation, 2008). 

• Shift highway taxes and other broad tax revenues to fund public transportation (Meyer et. 
al., 2006; National Surface Transportation Policy and Revenue Study Commission, 2008) 

 
While implementation of these recommendations would improve the transportation funding 
landscape, they all rely on major policy changes that have garnered little political support.  We 
question whether the transportation community will ever realize the full package of policy 
changes it seeks. After all, the political arena has failed to deliver any significant reform in 
transportation funding for over two decades.  With the price of gasoline having surged recently to 
over $4.00 per gallon (even though prices fell since then), the adoption of substantial additional 
user fees seem unlikely. Given this context, this article proposes a new transportation planning 
paradigm that adapts to what is likely a permanent shortfall in transportation funding.   
 
CASE STUDIES: THE NEW PLANNING PARADIGM IN ACTION 
 
Below, we examine case studies of two jurisdictions in California where the new planning 
paradigm has been (or could be) applied.    
 
El Dorado County, California 
 
After passage of a voter-approved initiative (Measure Y) in 1999, El Dorado County was in a 
unique position—no new development could occur unless all impacts to county transportation 
facilities were fully mitigated.  In the face of this new requirement, El Dorado County applied the 
new transportation planning paradigm in updating its 2004 Comprehensive Plan to ensure that 
Measure Y requirements could be met. 
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Figure 6. El Dorado County, California Location 
 

 
 
Background 
 
El Dorado County is located just east of Sacramento and stretches to the California-Nevada state 
line.  The county is home to 176,000 residents and includes both rural communities of the Sierra-
Nevada mountain range as well as upscale suburbs of Sacramento (US Census Bureau, 2008).  
The county is mostly rural or residential in nature, with little commercial base.   
 
With little prospect of passing a local option sales tax to generate additional revenues for 
transportation infrastructure (as has been done in neighboring Sacramento County), El Dorado 
County has been at the forefront of jurisdictions charging developer fees to fund transportation 
infrastructure.  In 1984, the County adopted the El Dorado Hills – Salmon Falls Road impact fee 
program, one of the earliest comprehensive mitigation fee programs in California.  Since 1984, 
the county has adopted other mitigation fee programs.  Recent programs specify that projects are 
to be paid both by new development (to address its impacts) and by the county (to address 
existing deficiencies). The non-development share in these mitigation programs has introduced a 
new source of uncertainty, as the county is not directly in control of a significant share of its 
transportation funds.   
 
Planning Paradigm Opportunity 
 
In 2003, the county was in the process of updating its comprehensive plan.  The county was in a 
unique situation in that voters had recently approved Measure Y requiring development to fully 
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mitigate all impacts to county transportation facilities. Recognizing the significant costs of this 
requirement, the county decided to develop its fee program concurrent with the update of its 
comprehensive plan.  This allowed the county to incorporate mitigation cost considerations into 
its land use evaluation process.   
 
In its environmental analysis for the comprehensive plan, the county performed co-equal analysis 
of four land use alternatives. The roadway capacity expansions that would be needed by the year 
2025 (the planning horizon year) to accommodate the four alternatives were similar, but not 
identical.  The concurrent development of the fee program allowed for staff to provide decision 
makers with preliminary cost estimates of the infrastructure necessary to mitigate each land use 
alternative so that roadway facilities would operate at target LOS thresholds.  The preliminary 
cost estimates for each alternative, as outlined in a 2003 memorandum to the County Board of 
Supervisors from Matt Boyer, then Director of the El Dorado County Department of 
Transportation, were as follows (unpublished data): 
 

• Alternative One:  $935 million 
• Alternative Two: $810 million 
• Alternative Three: $798 million 
• Alternative Four: $707 million 

 
Outlining mitigation cost considerations to the County Board of Supervisors, the staff wrote: “The 
purpose of this memo is…to highlight that the resulting impact fees might be a significant criteria 
the Board of Supervisors considers in evaluating [Comprehensive] Plan alternatives and 
ultimately selecting one for adoption.” 
 
The memorandum proposed using constraints-based planning in selecting a comprehensive plan 
land use alternative.  The constraints in this case are Measure Y requirements on the county’s 
transportation element (i.e., that all impacts be mitigated) as well as recognition of the funding-
level that could reasonably be expected from developer and county resources. According to the 
2003 staff memorandum, “the most significant discretion the County may have related to the 
impact fees is in selecting a [Comprehensive Plan land use] alternative.”  
 
Outcome  
 
Faced with the extraordinary costs of mitigating the favored alternative, the county could use two 
of the four mechanisms provided in the new planning paradigm to ensure the financial solvency 
of its comprehensive plan.  While accepting lower LOS on county roadways was not an option 
under Measure Y, and it is unclear whether the county could have modified roadway designs to 
reduce costs, the county had the choice of identifying additional revenues or revising its land plan.  
The county chose to adopt higher development impact fees to make the plan financially solvent.   
 
The level of developer impact fees that are now assessed under the county’s 2004 Comprehensive 
Plan have helped make the cost of development in El Dorado County significantly more 
expensive than equivalent land uses in neighboring Sacramento County. Comparing the published 
impact fee structures from El Dorado Hills (a City in El Dorado County) and Folsom (which is 
located in eastern Sacramento County), fees imposed on a single family home are about $35,000 

15 
 



in El Dorado Hills, compared to about $7,000 in Folsom.  Moreover, the per square footage 
commercial rates in El Dorado County are about twice what they are in Sacramento County.   
 
Figure 7. Development Fee Comparison El Dorado County versus Sacramento County 
 

 
 
The key tradeoff associated with El Dorado County’s higher impact fees is that the, future 
roadway operations in the county are more likely to match what is projected by the 
comprehensive plan.  By contrast, Folsom’s impact fee will not cover the full cost of its long-
range transportation system where substantial deviations from the City’s LOS C threshold already 
occur. 
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City of Manteca, California 
 
In early 2008, the City of Manteca began updating its transportation impact fee program. 
Recognizing that the city’s current transportation impact fees are insufficient to fully mitigate the 
transportation impacts that would result from development anticipated in the 2023 General Plan, 
City leaders are rethinking the traditional planning paradigm. 
 
 
Figure 8. Manteca, California Location 

 
 
 
 
Background 
 
Manteca is located in San Joaquin County in California’s Central Valley.  Once a small farming 
town, the city now has about 65,000 residents and in recent years has transformed itself into a 
suburb of the San Francisco Bay Area.  In addition to the influx of new residents, Manteca is 
currently experiencing rapid growth in the service and industrial sectors.  The swift pace of 
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development in the past ten years has not been accompanied by an equal increase in new roadway 
capacity, which has lead to increased levels of traffic congestion.   
 
While the city experienced a boom in development in the early 2000s, it relied on a transportation 
funding program originally developed in 1989.  For the most part, this issue was overlooked 
because the city (and to a lesser degree the state) had built a system with adequate reserve 
capacity for a small farm town or suburban center.  However, as the development boom began to 
fade, city staff realized that they were facing an increasingly large funding shortfall with a 
shrinking pool of new development over which to spread the cost of infrastructure to meet the 
city’s target operating threshold (LOS C on most transportation facilities, except for some 
facilities where land or funding constraints exist and LOS D is accepted). 
 
Planning Paradigm Opportunity 
 
In January 2008, Manteca’s Community Development Department released a Development 
Services Action Plan, which quantified the necessary development fee levels to maintain the 
City’s desired roadway LOS standards. Overall, the plan found that the transportation system 
prescribed in the City’s 2023 Comprehensive Plan was unlikely to be funded under the current 
regulatory framework (City of Manteca, 2008): “There is a disconnect between land use 
utilization patterns in the adopted [Comprehensive] Plan and the financial reality of constructing 
the infrastructure necessary to accommodate that utilization.” 
 
The Development Action Services identified that dwelling-unit equivalent (DUE) fees necessary 
to fully mitigate the transportation impacts of planned development would be about $37,000. This 
compares to the current fee of about $5,400 per DUE for transportation infrastructure (San 
Joaquin Partnership, 2008). That fee would be added to other fees to cover other necessary 
infrastructure for a total fee of $62,000 per DUE.   
 
Realizing that this impact fee level is well above what is desirable to charge in Manteca, the 
Development Action Services Plan proposes an amendment to the City’s Comprehensive Plan.  In 
pursuing this amendment, decision makers can choose between several options in how they want 
to plan a financially-solvent transportation system without raising fees to the levels suggested in 
the Development Services Action Plan:  
 

• Reduce roadway performance expectations by lowering the circulation element target 
threshold to LOS D or E – this would require less transportation infrastructure to be built, 
but would allow for higher levels of vehicle delay. 

• Amend the Comprehensive Plan land use element to reduce the amount of development. 
Under this scenario, Manteca would remain a smaller community through 2023. 

• Modify the design of planned transportation facilities to reduce costs – this would mean 
constructing less expensive transportation infrastructure than some of the projects listed in 
the Comprehensive Plan.  

  
CONCURRENCY REQUIREMENTS – ALREADY ACHIEVING THE NEW PLANNING 
PARADIGM? 
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Washington, like a several other states, has enacted laws requiring concurrency between traffic 
operations stated in a jurisdiction’s Comprehensive Plan Transportation Element and the actual 
operations in place once developments are constructed.  Washington’s Growth Management Act 
(1990) defines concurrency to mean that “improvements or strategies are in place at the time of 
development, or that a financial commitment is in place to complete the improvements or 
strategies within six years.” These financial commitments can be made through a jurisdiction’s 
capital improvement program or by agreement between the jurisdiction and a private developer. 
 
Concurrency programs can provide the opportunity to ensure that the level of traffic operations 
envisioned in a jurisdiction’s Comprehensive Plan is realized in the future.  Cities and counties 
throughout Washington have developed concurrency programs.  In this case study, we consider 
how Seattle’s concurrency program fits within the new planning paradigm.   
 
Background 
 
Seattle is Washington’s largest city with a population of almost 600,000 in a metropolitan region 
of over three million residents.  Due to the City’s hilly terrain, location between Puget Sound and 
Lake Washington, and mature urban form, there is limited right of way available for expanding 
transportation facilities.  The basic framework for the City’s concurrency program has been in 
place since the early 1990s with the passage of the Growth Management Act, although the 
program has been since updated to fit within the City’s Comprehensive Plan update.   
 
Planning Paradigm Opportunity 
 
Concurrency requirements, by their very nature, are compatible with the objective of the new 
planning paradigm—to ensure that the traffic operations reported in a Comprehensive Plan are 
realized years after the plan has been developed.  However, the ability of a concurrency program 
to ensure that this objective is met hinges on the strictness of its requirements.   
 
Seattle’s concurrency program relies largely on “screenline” level analysis to determine whether 
arterial traffic operations are being met.  A screenline is an imaginary cordon drawn across 
several roadways, typically along a north-south or an east-west axis.   Seattle’s LOS policy sets 
volume-to-capacity (V/C) thresholds at each screenline.  A screenline’s capacity is based on the 
PM peak hour roadway capacity on all of the arterials crossing the screenline. Seattle’s 
concurrency program requires that these target V/C thresholds not be exceeded with the addition 
of project traffic.  So long as a project does not cause traffic to exceed the specified V/C 
threshold, it is not required to add capacity to transportation facilities along the screenline.  If the 
project causes the screenline’s V/C ratio to exceed the City’s standard, then: 
 

The proposed use or development may be approved if the Director concludes that an 
improvement(s) will be completed and/or a strategy(ies) will be implemented that will 
result in the proposed use or development meeting the LOS standard(s) at all applicable 
screenline(s) at the time of development, or that a financial commitment is in place to 
complete the improvement(s) and/or strategy(ies) within six (6) years. Eligible 
improvements or strategies may be funded by the City, by other government agencies, by 
the applicant, or by another person or entity (City of Seattle, 2009). 
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Outcome 
 
While straightforward, Seattle’s screenline-based concurrency program does not guarantee 
smooth operations on any individual facility.  In practice, traffic volumes are likely to be heavy 
along certain roadways (which are oversaturated and provide very poor LOS) and lower along 
more minor, parallel routes that may not be as appealing for travelers for reasons such as 
connectivity or speed.  By considering the capacity of all roadways equally along a screenline, 
this evaluation technique may not capture how certain key arterials are impacted by development. 
Thus, while the City’s concurrency program strives to ensure that the transportation network 
capacity keeps pace with development, it does not provide the transparency that the new planning 
paradigm aspires for.   
 
Further, the allowed lag of up to six years before improvements are delivered could actually be 
longer since the concurrency requirement only states that a financial commitment needs to be in 
place to the deliver the improvements within this timeframe.  Having the funding in place 
addresses one constraint, but there are additional implementation issues related to project 
delivery, such as environmental review, that can drag out the project implementation. 
 
 
BEYOND FINANCE—EMERGING CONSTRAINTS LEADING TO A PARADIGM 
SHIFT 
 
Transportation professionals are increasingly being asked to plan transportation facilities to serve 
multiple, and often conflicting, objectives.  Two examples mentioned here are providing a 
transportation system that is appealing to non-auto modes and which minimizes greenhouse gas 
emissions.  Both of these goals can run counter to providing uncongested roadway operations.  
Under the new planning paradigm, these emerging constraints would be considered when 
developing a transportation plan. 
 
Accommodating Non-Auto Modes 
 
The traditional planning paradigm focuses on a single mode: the automobile.  However, while 
comprehensive plans endeavor to maintain smooth roadway operations, they often support 
competing values, like creating bicycle and pedestrian environments, increasing transit ridership, 
maintaining open space, and attracting residential development in the urban core.   
 
Despite these multiple objectives, most long-range plans apply vehicular LOS as the primary 
design criterion for transportation facilities (Litman, 2007).  Jurisdictions often require that 
transportation facilities be designed to achieve a specific vehicular LOS without recognizing how 
roadway size influences urban form.  However, with increasing congestion, this typical practice 
becomes more problematic, as the size of infrastructure needed to maintain desired performance 
thresholds like vehicular LOS can increase as well.   
 
Some communities have begun considering the experience of non-motorists as a constraint in 
their planning paradigm.  For example, the City of Davis, California allows downtown roadway 
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facilities to operate at LOS F during peak periods.  City leaders lowered the vehicular LOS policy 
to maintain a downtown that is inviting to pedestrians.  Moreover, Chico, California in its 
ongoing comprehensive planning process, is considering a standard that no roadway exceeds four-
lanes.  This standard is being considered in part to ensure that roadways maintain a character 
conducive to non-auto modes.  As Chico continues with its comprehensive planning process, this 
constraint may affect where development is planned and what level of vehicular LOS city leaders 
accept. 
 
Concurrency programs are also being developed to be more multi-modal in their focus.  
Redmond, Washington is in the midst of making substantial modifications to the structure of its 
concurrency program.  Rather than analyzing only vehicle trips passing through a screenline or an 
intersection, Redmond is looking to base its concurrency assessments on a project’s generation of 
person-miles of travel (PMT).  The concurrency program would evaluate how a development’s 
PMT generation by a variety of modes (private vehicles, transit, non-motorized, etc) compares to 
the carrying capacity of the infrastructure in place for each mode (roads, transit vehicles, 
sidewalks, etc).  The end goal of such a program is to consider how development impacts the 
level of service experienced by all modes.  For example, if a development causes a district’s 
pedestrian travel demand to exceed its pedestrian infrastructure capacity, then the project would 
be required to fund additional pedestrian infrastructure to maintain stated pedestrian service 
objectives. 
 
Climate Change 
 
There is growing interest at the national and state levels to reduce the volume of greenhouse gases 
(GHGs) emitted by the transportation sector. For example, the 2006 passage of California State 
Assembly Bill 32 (AB 32) mandated that California reduce carbon emissions 20 percent by 2020.  
As cars and trucks account for 28 percent of these emissions (United States Environmental 
Protection Agency, 2008), AB 32 made apparent the need for transportation planning to consider 
GHG emissions. Just as the Clean Air Act introduced the idea of air quality conformity into RTPs 
(with the constraint being criteria pollutants), it is conceivable that the something like “carbon 
conformity” could be in our future. 
 
In evaluating the connection between transportation and climate change, research by one of the 
authors found that GHG emissions tend to be lowest when vehicle speeds are 40 to 50 miles per 
hour under stable flow conditions.  Unfortunately, the optimal vehicle travel speeds for 
minimizing GHG emissions do not dovetail with typical LOS policies included in comprehensive 
plans especially when applied to expressways and freeways.   
 
Presently, LOS policies included in comprehensive plans tend to consider volume-to-capacity 
ratios, vehicle delay, and vehicle density.  Speed, one of the most important metrics from a GHG 
emissions perspective, is often overlooked. However, LOS policies have a strong influence on the 
prevailing travel speeds of automobiles, and thus also influence the amount of GHGs and air 
pollutants that are generated.   
Given this new context, it is likely that carbon emissions may someday become a constraint that 
limits the extent to which our transportation system can be expanded, just as revenue budgets do 
today.  Using a new transportation planning paradigm, transportation professionals would 
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estimate from the offset of the long-range planning process how feasible projects are from a 
climate change perspective.   
 
LESSONS LEARNED 
 
Chronic shortfalls in funding and evolving policies that are shifting planning priorities are leading 
to a sea-change in the way we plan.  The California jurisdictions analyzed in this piece have 
realized that conventional transportation planning does not result in feasible or financially-solvent 
long range plans. To create plans that are both feasible and solvent, these jurisdictions have begun 
applying the following new planning paradigm tools: 
 

• Refine the land use plan to fit within identified constraints. 
• Increase revenues by identifying new funding mechanisms. 
• Change the design of proposed projects (roadway or transit) to reduce costs. 
• Decrease expectations about the transportation system’s future operating performance 

(i.e., lower the LOS threshold). 
 
As shown in the case studies above, jurisdictions can apply different tools that suit their 
individual circumstances—El Dorado County chose to increase revenues while the City of Davis 
reduced expectations of operating performance.  In the end, the new planning paradigm is a 
toolbox that should be used by jurisdictions as appropriate to achieve the ultimate goal of 
sustainable planning. 
 
CONCLUSION 
 
This article promotes a new approach to planning that adapts to the constraints—financial, 
political, and environmental—pushing transportation planning in a new direction.  The new 
planning paradigm is an iterative process designed to develop a financially-solvent and 
politically/environmentally feasible transportation plan.  By requiring that the feasibility of a 
transportation plan be examined prior to adoption, the new planning paradigm provides a more 
realistic view of future traffic operations, allowing decision makers to consider up front the 
tradeoffs between urban development, revenue generation, project design standards, and 
transportation system performance.  Ultimately, the new transportation planning paradigm seeks 
to make the planning process more transparent.  The case studies presented here provide evidence 
that this new transportation paradigm is emerging organically, as funding shortfalls necessitate a 
change in the way we plan. 
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