May 20, 2019
Via E-Mail and Overnight Delivery
Attn: Gabriela Duran
Caltrans District 12, Division of
Environmental Analysis
1750 East 4th Street, Suite 100
Santa Ana, California 92705
E-Mail: D12.ELTORO@dot.ca.gov
Re:

Initial Study with Proposed Mitigated Negative Declaration /
Environmental Assessment for Interstate 5 / El Toro Road
Interchange Project

Dear Ms. Duran:
This firm represents the City of Laguna Hills (“City”) in connection with
the environmental review for the Interstate 5 / El Toro Road Interchange Project
(“Project”). On behalf of the City, we respectfully submit these comments to help ensure
that agency decision-makers fully comply with the California Environmental Quality Act
(“CEQA”), Public Resources Code section 21000 et seq., and the National Environmental
Policy Act (“NEPA”), 42 U.S.C. section 4321 et seq. The City is deeply concerned about
the far-ranging environmental impacts the Project may have, in particular those
associated with Alternatives 4 and 4B. Laguna Hills will be directly impacted by this
Project and expects Caltrans to make every effort to consult with the City prior to
selecting one of the alternatives.
After carefully reviewing the Initial Study with Proposed Mitigated
Negative Declaration and Environmental Assessment (“IS/EA”) for the Project, the City
has concluded that Caltrans should exclude Alternatives 4 and 4B from consideration.
Alternatives 4 and 4B would have devastating impacts on the City’s commercial
revitalization efforts. Those Alternatives would cause massive disruption to the approved
redevelopment of Five Lagunas, a project that will include much-needed retail, housing,
and office vital to Laguna Hills’ future. Additionally, Alternatives 4 and 4B would cost at
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least $50 million more than Alternative 2 based upon a comparison of the Caltrans cost
estimates. Thus, there is no economic reason for selecting one of these alternatives.
Alternative 4 would be far more disruptive than the other possible
alternatives. As explained at greater length in the “Land Use” section, below, Alternative
4 would destroy the viability of the Laguna Hills Urban Village Specific Plan. Alternative
4 routes major transportation infrastructure through the middle of the City’s planned new
downtown district. Alternative 4 would substantially reduce the buildable area of this
district that is available to development, replacing anticipated jobs and housing with
traffic, pollution, and noise. In terms of raw acreage that would be acquired for the
Project, Alternative 4 would have substantially more significant impacts than Alternative
2, for example. Alternative 4 would require a temporary construction easement over 1.85
acres of parks or open space and 1 acre of regional shopping center and/or retail stores
and commercial services, compared to 0 acres for Alternative 2, IS/EA at 2.1-17. In terms
of permanent conversion of land uses, Alternative 4 would require the conversion of
more than twice as much land as Alternative 2 (14.56 or 16.11 acres for Alternative 4,
compared to 6.37 acres for Alternative 2), IS/EA at 2.1-19.
Alternative 4 would also require the displacement of more businesses than
other alternatives. IS/EA at 2.2-32. The IS/EA is overly optimistic about the availability
of replacement properties for these businesses. See IS/EA at 2.2-34. There are virtually
no similar freeway-adjacent locations in South Orange County. And several of the
businesses slated to be relocated are within a specific, planned proximity of sister stores
to ensure that each store serves the appropriate number of customers. Displacing
businesses with this type of business model will likely eliminate them from the market
entirely, given the lack of comparable freeway-adjacent locations.
All in all, it is clear in the IS/EA that Caltrans has not yet engaged the
affected communities—including Laguna Hills—sufficiently to identify an interchange
improvement project that avoids significant community and environmental impacts. The
City respectfully suggests that, rather than forging ahead with any of the alternatives
discussed in the IS/EA, Caltrans schedule a series of meetings with the affected Cities
and property owners to discuss their concerns. The City also strongly urges Caltrans to
adopt appropriate mitigation measures that would address any adverse impacts that the
Project may have on St. George’s Episcopal Church and the educational facilities that
operate on the church property.
If Caltrans does not engage in this planning process, the agency must
address a number of significant flaws in the IS/EA that render the document invalid under
CEQA and NEPA.
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•

The IS/EA fails to adequately define the project that is under consideration. Rather
than identifying a proposed project and alternatives, the IS/EA describes a range
of possible alternatives, without any indication which alternative Caltrans is
considering approving. CEQA requires a stable and finite project description, not a
moving target. See Washoe Meadows Community v. Department of Parks &
Recreation (2017) 17 Cal.App.5th 277, 287-90.

•

The IS/EA notes that the project is inconsistent with the general plans of Laguna
Hills and other neighboring cities, but provides no evidence that Caltrans has
taken any steps to work with our cities on reducing those impacts. The IS/EA also
grossly underestimates the conflicts between the Project and local land use plans.

•

A fundamental requirement of CEQA and NEPA is that lead agencies must inform
the public about potentially significant environmental impacts caused by their
projects. This IS/EA, however, fails to state whether the project’s impacts will be
significant or less-than-significant in a host of impact areas. For example, it fails
to demonstrate whether the project will have significant, adverse impacts on
traffic. Additionally, the IS/EA claims it is “speculative” to predict whether the
project will have significant, adverse impacts on climate change, despite the fact
that state law prohibits lead agencies from avoiding analyzing climate change
impacts by claiming they are too speculative. This fundamental waffling on the
most important CEQA/NEPA obligation must be corrected.

•

Roadway capacity projects like this one eventually induce more automobile traffic
and thus ultimately increase “vehicle miles traveled” or “VMT.” This increased
VMT, in turn, can cause significant air quality and greenhouse gas impacts.
Induced travel also has the potential to reduce or eliminate traffic-congestion-relief
benefits. The IS/EA fails to analyze the project’s potential to induce travel, in
violation of CEQA and NEPA.

•

The IS/EA acknowledges that noise in the area already exceeds local noise control
standards. It also acknowledges that construction will exacerbate the problem.
This significant impact must be analyzed in an EIR/EIS, and concrete mitigation
to reduce impacts must be identified.

For these reasons and the additional reasons presented below, it is our
opinion that Caltrans may not approve the proposed Project without first preparing an
environmental impact statement / environmental impact report (“EIS/EIR”). Only then
will Caltrans be able to fully assess and address the Project’s significant impacts.
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I.

Legal Standard

It is well settled that CEQA establishes a “low threshold” for initial
preparation of an EIR, especially in the face of conflicting assertions concerning the
possible effects of a proposed project. Pocket Protectors v. City of Sacramento (2005)
124 Cal. App. 4th 903, 928. CEQA provides that a lead agency may issue a negative
declaration and avoid preparing an EIR only if “[t]here is no substantial evidence, in light
of the whole record before the lead agency, that the Project may have a significant effect
on the environment.” Pub. Res. Code § 21080(c)(1). An initial study must provide the
factual and analytic basis for an agency’s determination that no significant impact will
result from the project. Guidelines § 15063(d)(3).
An agency must prepare an EIR whenever it is presented with a fair
argument that a project may have a significant effect on the environment, even if there is
also substantial evidence to indicate that the impact is not significant. No Oil, Inc. v. City
of Los Angeles (1974) 13 Cal. 3d 68, 75; Guidelines § 15064(f)(1). Where there are
conflicting opinions regarding the significance of an impact, the agency must treat the
impact as significant and prepare an EIR. Guidelines § 15064(f)(1); Stanislaus Audubon
Soc’y v. County of Stanislaus (1995) 33 Cal. App. 4th 144, 150-51.
Further, where the agency fails to study an entire area of environmental
impacts, deficiencies in the record “enlarge the scope of fair argument by lending a
logical plausibility to a wider range of inferences.” Sundstrom v. County of Mendocino
(1988) 202 Cal.App.3d 296, 311. In marginal cases, where it is not clear whether there is
substantial evidence that a project may have a significant impact, and there is
disagreement among experts over the significance of the effect on the environment, the
agency “shall treat the effect as significant” and prepare an EIR. Guidelines § 15064(g);
City of Carmel-By-The-Sea v. Board of Supervisors (1986) 183 Cal.App.3d 229, 245.
Given this standard, an EIR is required for this Project.1
Similarly, NEPA requires federal agencies to prepare an Environmental
Impact Statement (“EIS”) for all “major Federal actions significantly affecting the quality
of the human environment.” 42 U.S.C. § 4332(2)(C). While an environmental assessment
is an appropriate tool to determine, as an initial step, whether the Project might have any
significant environmental effects, see 40 C.F.R. § 1501.3, a far more detailed EIS is
1

Although it is our unwavering legal opinion that Caltrans must prepare an EIR for this
Project, if Caltrans decides to rely on the IS/EA, but modify the Project or adopt
additional mitigation measures, Caltrans must, at the very least, recirculate the IS/EA for
further public review and comment. Guidelines § 15073.5.

Attn: Gabriela Duran
May 20, 2019
Page 5
required if there are “substantial questions” as to whether the project “may have a
significant effect upon the human environment.” Foundation for North American Wild
Sheep v. USDA (9th Cir. 1982) 681 F.2d 1172, 1178 (emphasis added).
As discussed below, there is more than a fair argument that the proposed
Project will have potentially significant environmental impacts.
II.

The Project Description fails to describe the Project in sufficient detail to
allow the public a meaningful opportunity to assess the Project’s impacts.

“An accurate, stable and finite project description is the sine qua non of an
informative and legally sufficient EIR.” San Joaquin Raptor/Wildlife Rescue Center v.
County of Stanislaus (1994) 27 Cal.App.4th 713, 730, quoting County of Inyo v. City of
Los Angeles (1977) 71 Cal.App.3d 185, 193. As a result, courts have found that, even if
an environmental review document is adequate in all other respects, the use of a
“truncated project concept” violates CEQA and mandates the conclusion that the lead
agency did not proceed in a manner required by law. San Joaquin Raptor, 27 Cal.App.4th
at 730. Furthermore, “[a]n accurate project description is necessary for an intelligent
evaluation of the potential environmental effects of a proposed activity.” Id., quoting
McQueen v. Board of Directors (1988) 202 Cal.App.3d 1136, 1143. Thus, an inaccurate
or incomplete project description renders the analysis of significant environmental
impacts inherently unreliable.
A.

The Project Description fails to identify a single proposed Project.

Here, the Project’s description is unstable and insufficiently “finite” in that
it does not identify a single proposed project. Rather, the IS/EA provides a description of
several different alternatives without identifying one of them as “the Project.” The
document notes that Caltrans will decide “whether or not to implement one of the Build
Alternatives and make the final determination of the project’s effect on the environment”
after the public circulation and comment period. IS/EA at 1-35.
The California Court of Appeal recently rejected this approach as a
violation of CEQA’s requirement of an accurate and stable project description. See
Washoe Meadows Community v. Department of Parks & Recreation (2017) 17
Cal.App.5th 277, 287-90. Similar to the present case, Washoe involved preparation of an
environmental review document that evaluated multiple different alternatives without
identifying one as the Project. Although the alternative that was ultimately selected was
evaluated in detail, the court found the document inadequate and rejected arguments that
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such a non-committal approach should be allowed in a joint NEPA/CEQA document.
The court stated:
inconsistencies in a project’s description, or (as here) the failure to
identify or select any project at all, impairs the public’s right and
ability to participate in the environmental review process. A
description of a broad range of possible projects, rather than a
preferred or actual project, presents the public with a moving target
and requires a commenter to offer input on a wide range of
alternatives that may not be in any way germane to the project
ultimately approved.
Washoe Meadows Community, 17 Cal.App.5th at 288. Similarly here, the presentation of
four different alternatives, including three “Build” alternatives, each with differing
impacts, presents a moving target. For example, it is unclear whether the public should
focus on the significant impacts related to the large swath of land to be taken out of the
Five Lagunas project by Alternative 4 and Alternative 4 with Design B, or whether this
significant feature can be safely disregarded. Thus, this uncertainty and lack of clarity
places an undue burden on the public to comment on the Project.
B.

The Project Description fails to describe the Project in sufficient detail.

The Project description also fails to describe the Project in sufficient detail.
It includes a number of promised items that are not supported by firm commitments and
may not ultimately materialize.
First, the Project description references a Transportation Management Plan
(“TMP”) that will be updated and coordinated with neighboring cities. IS/EA at 1-19.
The IS/EA asserts that this TMP will “include strategies and measures to avoid and
minimize disruption to local access, roadways, and bicyclist and pedestrian facilities
during construction.” Id. Such a Plan is essential to understanding traffic impacts during
the construction period and determining whether they will be significant. But the IS/EA
defers the updates to this Plan and the associated coordination with local jurisdiction to
the design and construction phases—i.e., after Project approval. Thus, it is impossible for
the public to get an accurate picture of the impacts that Project construction will have on
traffic and transportation. Moreover, the IS/EA does not detail specific performance
standards that the TMP will achieve. Such specificity is required if an agency intends to
defer mitigation. CEQA Guidelines § 15126.4(a)(1)(B).
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Second, the Project description promises a generic list of Project elements
that would be “considered” as context-sensitive solutions to protect the unique character
of the community, but it does not commit to including them. IS/EA at 1-19. The
vagueness of this description and the lack of a definite commitment to including these
elements makes it unclear which elements—if any—will ultimately be implemented. This
lack of clarity makes it more difficult for the public to analyze the Project’s significant
impacts. Moreover, given the lack of commitment and enforceability, Caltrans may not
rely on any of these elements as reducing Project impacts.
Third, the Project description lists a series of “potential” best management
practices that may or may not be included in the Project. IS/EA at 1-20 to 1-21. As with
the context-sensitive solutions referenced above, the IS/EA cannot simply list a series of
items that could be included in the Project with no commitment to actually including
them. That kind of uncertainty about what will be included in the Project does not make
for an accurate, stable, and finite project description.
The list of best management practices is also inappropriate for another
reason. CEQA does not allow an environmental document to fold what is effectively an
assumed mitigation measure into a significance determination. That is, the project’s
significant impacts must be determined first, and then the EIR must identify enforceable
mitigation that will “offset” the impacts. See Lotus v. Department of Transportation
(2014) 223 Cal.App.4th 645, 656, 658 (rejecting EIR that relied on project modifications
to find no significant impact, instead of identifying significant impacts and considering
mitigation measures). In Lotus, the court held that an EIR was legally inadequate where it
assumed certain mitigation techniques would be incorporated into the project, and thus
did not disclose the impacts of the project without those techniques. See id. Further, the
court in Lotus criticized the EIR’s failure to consider whether other possible mitigation
measures would be more effective than the ones assumed to be incorporated into the
Project. Id. at 657. Here, by listing what are effectively mitigation measures as part of the
Project Description, the IS/EA duplicates the error made by the agency in Lotus. Caltrans
must determine the impacts of the Project without these mitigation measures, and then
determine whether the measures—or any others that may be more effective—will offset
the Project’s significant impacts.
Finally, the Project Description and the IS/EA as a whole contain numerous
errors. For example, Figure 2.1-1 (Sheets 2 and 3) incorrectly identifies multi-family
residential uses at Oakbrook Village as commercial uses. Section 2.1.1.1 incorrectly
locates the large regional shopping center in Laguna Hills on the wrong side of I-5. IS/EA
at 2.1-1. The areas in Laguna Hills encompassed by Paseo de Valencia, Los Alisos, and I5 identified by the IS/EA as “Commercial” in Figure 2.1-2 are actually “Village
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Commercial,” a designation that includes residential uses at up to 50 dwelling units per
acre. And St. George’s Episcopal Church is repeatedly identified as an educational use,
rather than as a religious and educational use. These errors and others call into question
the accuracy of the Project Description and IS/EA.
III.

Caltrans must prepare an EIR that considers feasible alternatives that do not
require the reconstruction of the interchange.

As discussed throughout this letter, Caltrans must prepare an EIR/EIS to
analyze the potentially significant impacts of this Project. Under CEQA, an EIR must
analyze a range of project alternatives. Laurel Heights Improvement Ass’n of S. F., Inc. v.
Regents of the Univ. of Cal. (1988) 47 Cal. 3d 376, 404. Under NEPA, even an EA is
required to analyze project alternatives. 40 C.F.R. § 1508.9(b); Bob Marhsall Alliance v.
Hodel (9th Cir. 1988) 852 F.2d 1223, 1229-30. Here, the IS/EA acknowledges only one
alternative—the “No Build” Alternative—that does not require the reconstruction of the
I-5 / El Toro Road Interchange. This alternative, however, does not address the Project
objectives to decrease congestion and improve traffic flow through the interchange.
Therefore, under NEPA, the EA fails to consider an adequate range of alternatives. And,
under CEQA, when Caltrans prepares an EIR for the project, it must include feasible
alternatives that would secure the Project objectives without requiring significant
reconstruction of the interchange.
The consideration of feasible alternatives is at the “core” of environmental
review under CEQA. Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d
553, 564; see Pub. Res. Code § 21001(g) (declaring the policy of the state to “consider
alternatives to proposed actions affecting the environment”). “It is the policy of the state
that public agencies should not approve projects as proposed if there are feasible
alternatives or feasible mitigation measures available which would substantially lessen
the significant environmental effects of such projects.” Citizens of Goleta Valley, 52
Cal.3d at 565, quoting Pub. Res. Code § 21002.
While Caltrans is required to have identified a single proposed Project in
order to comply with CEQA’s requirement for a “finite” project description, see section
II.A above, this requirement does not decrease the importance of identifying and
considering feasible alternatives which would decrease the Project’s significant
environmental impacts. Thus, Caltrans should analyze a project alternative that does not
rely exclusively on reconstructing the interchange and increasing roadway capacity—for
example, an alternative that focuses on increasing transit. Increases in roadway capacity
facilitate increased travel. The temporary reduction in traffic congestion results in
increases in vehicle speeds, which in turn results in “induced” travel, which can
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ultimately lead to additional congestion. Increasing transit, however, avoids this induced
travel effect and instead takes cars off of the road.
With this Project, Caltrans has an opportunity to change the trajectory of
increased traffic and increased travel and move the Saddleback Valley region in a more
sustainable direction. Reconstructing the interchange will not move the region toward
sustainability. In contrast, exploring an alternative that relies on transit could address the
Project’s needs without creating additional environmental harms. Yet because Caltrans
failed to consider even one transit-based alternative, the IS/EA provides no information
about the role that transit could play in meeting the region’s long-term transportation
needs.
IV.

The IS/EA fails to demonstrate that the Project alternatives satisfy the
Project’s purpose and need.

The purpose of the project consists of three objectives, including to
“[r]educe traffic congestion at and through adjacent local street intersections.” IS/EA at 5.
The IS/EA, however, fails to demonstrate that the Project alternatives meet this objective.
The IS/EA and the traffic study on which it relies do not analyze traffic impacts at several
intersections on Avenida de la Carlota. The traffic study analyzes (1) the intersection of
El Toro Road and Avenida de la Carlota and (2) the intersection of Los Alisos Boulevard
and Avenida de la Carlota. There are, however, several intersections significant to the
Oakbrook Village and Five Lagunas properties located between the studied intersections
that the traffic study ignores. See Traffic Volumes Report (March 2018) at Appendix A.
This oversight undermines the Project’s analysis of the various alternatives.
Under NEPA, an agency must consider alternatives “reasonably related to the purposes of
the project” in a rigorous manner in order to “foster[ ] informed decision-making and
informed public participation.” Nez Perce Tribe v. NOAA (D. Idaho Sept. 21, 2005) No.
CV04-299-C-EJL, 2005 WL 8165494, at *10 (quoting Westlands Water District v.
Department of Interior (9th Cir. 2004) 376 F.3d 853, 871-72). Here, the lack of analysis
of several intersections hampers informed decision-making about a key issue: whether
the Project alternatives actually satisfy the purpose of the Project. This oversight must be
corrected in an EIS/EIR that demonstrates which alternatives meet the Project’s
objectives to reduce traffic congestion at nearby intersections.
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V.

Caltrans must prepare an EIS/EIR that analyzes the potentially significant
effects of the proposed Project.

An agency must prepare an EIR for a proposed project whenever
substantial evidence in the administrative record supports a “fair argument” that the
project may have significant impacts on the environment. Guidelines §§ 15064(a)(1),
(f)(1). For the reasons discussed below, a fair argument exists that the Project will result
in Project-specific and cumulative environmental impacts.
A.

The Project’s many inconsistencies with local land use plans constitute
a significant impact.

The IS/EA does not adequately analyze impacts to land use, including
impacts related to conflicts between the Project and local land use plans. The IS/EA
acknowledges that the Project will require minor amendments to the general plans for
various local jurisdictions. IS/EA at 1-38, 2.1-26, 3-3, 3-26. The document, however,
does not explain what the amendments would include. The analysis of the Project’s
impacts on these land use plans is thus necessarily incomplete.
The document’s analysis of the Project’s compatibility with land use plans
is also conclusory and lacking in adequate support. For example, in Table 2.1.5, the
IS/EA notes that all of the Project alternatives could create a “minor inconsistency” with
the goals of the City of Laguna Hills Urban Village Specific Plan (“LHUVSP”). This
minor inconsistency is dismissed, however, because the IS/EA states without further
explanation that the “conversion [of land to transportation use] would greatly improve
traffic operations in this interchange area and enhance the uses of this development.” 2.128. The IS/EA in no way explains how a major road that substantially reduces the
buildable area of an already approved, and potentially revised mixed-use development
would “enhance” that development. Similarly, the IS/EA states in conclusory fashion that
the build alternatives would help to meet the LHUVSP’s goal of “providing the
framework for a public/private partnership” to implement the specific plan. IS/EA at 2.125. The IS/EA does not even attempt to explain how routing a major piece of highway
infrastructure through the middle of an already approved mixed-use development at the
expense of local businesses and jobs would help “provide the framework for a
public/private partnership.”
Contrary to the IS/EA’s conclusions, the Project would badly damage the
approved Five Lagunas development and the goals of the LHUVSP. The purpose of the
LHUVSP is to create a “village-like downtown district” in the area through which the
Project proposes to re-route a street. See LHUVSP at vi. The new district was intended to
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be pedestrian friendly, and one of the design principles includes the following: “Streets,
pedestrian paths and bike paths . . . should encourage pedestrian and bicycle use by being
small and spatially defined by buildings, trees and lighting; and by discouraging high
speed traffic.” LHUVSP at 6 (emphasis added). As stated in the IS/EA, the LHUVSP
provides for the redevelopment of the Five Laguna’s parcel with 988 units of housing, a
1500-space parking structure, and a park. IS/EA at 2.2-6.
The I-5 / El Toro Interchange Project is fundamentally incompatible with
the LHUVSP. Alternative 4 in particular would route the interchange straight through the
area set aside for a downtown village, sending large volumes of traffic through the area
that is intended to be pedestrian friendly with “small” streets. Additionally, the relocation
of the interchange infrastructure would necessarily take away from the elements of the
approved Five Lagunas project, reducing the acreage available for residential units and
commercial development.
The LHUVSP sets out seven goals. The Project—particularly Alternative
4—is inconsistent with six of the seven goals, as follows:
• Goal 1: “To encourage and facilitate new uses in the area.” The Project
eliminates 15 acres and several businesses from the specific plan area, reducing
the plan’s viability. The estimated loss is approximately 100,000 to 125,000
square feet of buildable area. The Project thus does not encourage or facilitate
new uses, but rather erects an obstacle to their establishment.
• Goal 2: “To create new pathways and open space areas, and add landscaping to
existing sidewalks to foster a pedestrian-friendly environment.” Rather than
creating new open-space areas and fostering a pedestrian-friendly environment,
the Project constructs improvements to facilitate more vehicle traffic volume
within the planning area, increasing the opportunities for pedestrian-vehicle
conflict and reducing the attractiveness of the planning area to pedestrians.
• Goal 3: “To create an identity for the area through the use of entry features,
area wayfinding signs, consistent landscaping and street furniture.” Rather than
creating new entry features, the Project eliminates approved entry and
wayfinding features. Further, it creates inconsistent landscaping by supporting
the use of variances, harming the overall aesthetic effect of planned and
approved improvements in the planning area.
• Goal 4: “To facilitate private investments in the development of desirable and
planned activity nodes.” As mentioned above, the Project eliminates 15 acres
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and several businesses from the planning area, reducing the plan’s viability.
Additionally, the Project will have considerable noise and air quality impacts
on the planning area. Finally, by allowing high volumes of traffic to penetrate
deep into the planning area, rather than keeping it to the perimeter, the Project
reduces the planning area’s desirability as a pedestrian-friendly district and its
attractiveness to private investors.
• Goal 5: “To take full commercial and market advantage of the Urban Village’s
central location in the Saddleback Valley.” The Project conflicts with this goal
by eliminating buildable area from the planning area and replacing highly
desirable commercial property with added noise and traffic. Thus, the Project
has taken land area that could produce jobs and local revenues and replaced it
with transportation facilities that will eliminate jobs and on-going local tax
revenue.
• Goal 6: “To increase the employment opportunities, tax revenues and ensure
the long-term viability of the Urban Village.” As mentioned above, the Project
replaces buildable area that could generate jobs and revenues with
transportation facilities that will generate only traffic and noise. The Project,
by reducing the attractiveness of the planning area to residents and businesses,
threatens the long-term viability of the Urban Village.
In light of these conflicts, the IS/EA’s conclusion that there will be no significant impacts
related to inconsistencies with local land use plans is incorrect. The Project—particularly
Alternative 4—will all but destroy the viability of the LHUVSP.
The transition of the Five Lagunas mall and the availability of a large site in
the middle of the Saddleback Valley region has presented the City of Laguna Hills with a
once-in-a-generation opportunity to create a vital new downtown district. The City and its
residents have devoted considerable effort and care in planning for the future of this site.
In light of the conflicts described above, the IS/EA cannot conclude, without explanation,
that the Project will be compatible with the LHUVSP’s goals. The Project’s conflicts
with the LHUVSP is a significant impact. To reduce the Project’s effects to less than
significant, Caltrans must eliminate Alternative 4; otherwise, it must develop an EIS/EIR
to acknowledge the significant impact and attempt to fully mitigate it.
The Project is also inconsistent with the land use designations in the City of
Laguna Hills General Plan. The land use designation in the City’s General Plan for the
lands affected by the Project is “Village Commercial.” General Plan at LU-4. The Village
Commercial designation is envisioned by the General Plan as a “master planned area”
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(see the above description of the LHUVSP). General Plan at LU-11. The designation is
intended to establish “a community core where commercial, civic, and high density
residential uses would be appropriate.” Id. Additionally, the Village Commercial area
will contain “enhanced pedestrian areas” to link commercial, residential, and civic use
areas. Id. The Project—particularly Alternative 4—fundamentally conflicts with this
designation. It plows a wide, high-traffic street through the middle of the Village
Commercial area, hindering the City’s ability to create pedestrian-friendly linkages.
Further, it reduces the City’s ability to concentrate commercial, civic, and high-density
residential areas in this district.
Caltrans cannot rely on minimization measure LU-4 to conclude that land
use impacts will be less than significant. Measure LU-4 states that Caltrans will
coordinate with local cities, including Laguna Hills, “to reflect the modification of land
use designations for properties that will be acquired for the project that are not currently
designated for transportation uses.” IS/EA at 2.1-21. Measure LU-4 does not take into
account local jurisdictions’ potential opposition to the Project and to changing their
General Plans. Nor does it consider that, as here, the Village Commercial designation and
the LHUVSP are fundamentally at odds with Alternative 4. Changing the General Plan
and Specific Plan to make them consistent with Alternative 4 would require a wholesale
re-envisioning of the Urban Village area, not simply a “minor” General Plan
Amendment. Thus, in light of the major changes to local land use plans the Project would
require, and in light of the potential for local opposition to these changes, Caltrans cannot
simply assume that Measure LU-4 will reduce land use impacts to a less than significant
level.
Caltrans cannot ignore the impacts related to conflicts and inconsistencies
between the Project and local land use plans described above. The Project is located
within the jurisdiction of the City of Laguna Hills, and thus will necessarily impact
properties along the Project boundaries. Under CEQA, Caltrans must consider these
impacts, even if they occur outside the Project’s boundaries. Citizens of Goleta Valley v.
Bd. of Supervisors (1990) 52 Cal.3d 553, 575 (“[A]n EIR may not ignore the regional
impacts of a project proposal, including those impacts that occur outside of its borders.”);
see Guidelines § 15126.6(f)(1); see also Save the Plastic Bag Coal. v. City of Manhattan
Beach (2011) 52 Cal.4th 155, 173 (“Indeed, ‘the purpose of CEQA would be undermined
if the appropriate governmental agencies went forward without an awareness of the
effects a project will have on areas outside of the boundaries of the project area.’”); see
also City of Marina v. Bd. of Trustees of Cal. State Univ. (2006) 39 Cal.4th 341, 359-60;
City of San Diego v. Bd. of Trustees of Cal. State Univ. (2015) 61 Cal.4th 945, 961.
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Finally, Caltrans violates section 4(f) of the U.S. Department of
Transportation Act of 1966 by failing to analyze the Project’s impacts on a park. In
enacting section 4(f), Congress declared that “special effort should be made to preserve
the natural beauty of the countryside and public park and recreation lands . . . .” 49
U.S.C. § 303. As a means of realizing these broad goals, Congress specified two
fundamental substantive mandates: (1) prohibiting federal agencies from approving
transportation projects that require use of a public park, recreation area, or wildlife refuge
unless there are no feasible and prudent alternatives to using such land; and (2) requiring
transportation projects that use a public park, recreation area, or wildlife refuge to use all
possible planning to minimize harm to the land. 49 U.S.C. § 303(c). The park at issue
here is the planned Sycamore Park (also known as Central Park) in the Five Lagunas
development. The IS/EA does not even mention this park, let alone consider the effect
that the Project will have on it or what measures must be taken to minimize harm to it.
This analytical failure is a violation of section 4(f) that must be corrected.
B.

Traffic and Transportation
1.

The IS/EA does not provide an adequate description and/or
analysis of the Project’s effects on traffic and transportation.

While the IS/EA provides a great deal of text and several tables listing
changes to levels of service anticipated for each of the Build Alternatives and the No
Build Alternative in 2030 and 2050, the document nevertheless fails to adequately
articulate the Project’s effects on traffic conditions. Specifically, the IS/EA never
identifies or discusses specific locations where the Project would have a significant or
less than significant impact on traffic conditions. This is largely due to the IS/EA’s
failure to include thresholds of significance. As a result, though the IS/EA lists how
traffic conditions might change in particular locations, it does not provide an analysis of
whether these changes are significant. The identification of significant impacts is the
agency’s principal task under CEQA and the purpose of the initial study. Guidelines
§ 15063(a) (“the lead agency shall conduct an initial study [to] determine if the project
may have a significant effect on the environment.”).
The IS/EA’s discussion of traffic impacts is also insufficient in that
summarily reaches the conclusion that the Project would improve traffic conditions and
reduce traffic congestion but does not discuss how. IS/EA at 1-41, 3-34. Without a
description and analysis of how the Build Alternatives would achieve these
improvements/reductions, the document is lacking. See City of Redlands v. County of San
Bernardino (2002) 96 Cal.App.4th 398, 410-14 (holding that a County’s conclusory
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treatment of a project’s environmental impacts failed to support its decision to adopt a
negative declaration).
Further, the traffic analysis is insufficient in that it fails to consider access
limitations and their impact on traffic. From the diagrams and images in the IS/EA, it
appears that Alternative 4 would cut off access to the Five Lagunas shopping center, see
IS/EA at 2.2-21 (noting changes to access points to the Five Lagunas property), leaving
the only access to the shopping center from El Toro Road. The IS/EA fails to consider
how this access limitation would impact traffic on El Toro Road.
Caltrans also failed to consider the impacts to several intersections on
Avenida de la Carlota between its intersections with El Toro Road and Los Alisos
Boulevard. The traffic study analyzes Avenida de la Carlota’s intersections with the latter
roads, see Traffic Volumes Report (March 2018) at Appendix A, but not the intervening
intersections. Those intervening intersections are significant to Oakbrook Village and
Five Lagunas. These intersections are directly adjacent to the freeway and located along
an arterial that will receive a significant volume of traffic from I-5, particularly under
Alternative 4. The IS/EA’s failure to analyze traffic at these intersections leaves the
public with inadequate information to assess the Project’s impacts. Moreover, there is a
high volume of traffic anticipated at these intersections. Between 2012 and 2015, average
annual daily traffic at the nearby southbound I-5 off-ramp was between approximately
16,000 and 22,000 vehicles. Traffic Volumes Report (March 2018) at 11. This volume
was expected to increase in 2018. Id. at 12. The significant volumes of traffic anticipated
on Avenida de la Carlota creates a fair argument that there will be significant trafficrelated impacts because of the congestion caused by cars turning at these unexamined
intersections.
Absent thresholds of significance, an adequate discussion of whether the
traffic impacts are significant or less than significant, and an adequate description of how
the Build Alternatives would improve traffic conditions, the IS/EA’s indications that
traffic conditions would degrade in certain locations under both Build Alternatives
creates a fair argument that the Project would have significant impacts related to traffic.
For example, Table 2.4.13 indicates that average morning speeds would decrease
compared to existing conditions under both Build Alternatives. IS/EA, 2.4-32. And
Tables 2.4-16 and 2.4-17 both show roadway segments with degraded levels of service
under the respective Build Alternatives. IS/EA at 2.4-35 and 2.4-37. In keeping with this
evidence of degraded conditions, the IS/EA concludes that “for most segments and
ramps, the Build Alternatives perform better than the No Build Alternative in both 2030
and 2050.” IS/EA, at 3-33. Most—not all. Thus, in light of the IS/EA’s inadequate
description of how the Project would affect future traffic conditions at various locations
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and its failure to assess whether these impacts would be significant, there is a fair
argument that the Project would result in significant impacts to traffic.
2.

The IS/EA fails to adequately address the Project’s relationship
to the Master Plan for Arterial Highways (MPAH).

Adding to the omissions described above, Caltrans also failed to adequately
address the Project’s impact on the Orange County Transportation Authority’s (OCTA)
Master Plan for Arterial Highways (“MPAH”) and the ability of OCTA and neighboring
jurisdictions to implement it. The MPAH, attached as Exhibit 1, is a document
maintained by OCTA in coordination with cities and the County. Its purpose is to
develop a “consensus-based, consistent, and inter-community arterial highway system
that balances regional mobility and local access for existing and future land uses.” MPAH
at 3. Although interstate freeways are maintained and operated by Caltrans, these
facilities are deeply intertwined in the countywide transportation system. The County,
OCTA, and Caltrans must coordinate in planning interstate improvements to ensure they
meet regional traffic needs. MPAH at 15.
Though the MPAH is discussed in conclusory fashion in the land use
section of the IS/EA, see IS/EA Table 2.1.5, it is not referenced or apparently considered
in the IS/EA’s traffic analysis or in the Traffic Volumes Report, the Addendum to the
Traffic Study Report, or the Traffic Management Plan. This omission is significant
because El Toro and Avenida de la Carlota are components of the MPAH. El Toro Road
is designated as a Major Arterial, while Avenida de la Carlota is designated as a
Secondary Arterial. These designations are associated with specific “Maximum Feasible
Intersection” design configurations, or MFIs. MPAH at 9. For example, major arterials
are regional through-ways designed to accommodate 45,000 Average Daily Traffic
(ADT) at LOS C, and secondary arterials, which are more suited to provide direct access
to surrounding land uses, are designed to accommodate 20,000 ADT at LOS C. MPAH at
11-12. The current Caltrans Project, particularly Alternatives 4 and 4B, potentially
creates roadway configurations that are inconsistent with these MFIs, resulting in
undesirable increased traffic volumes that could hurt traffic flow and negatively affect
regional circulation efforts. Since the IS/EA does not provide ADT traffic volume
information on El Toro Road and Avenida de la Carlota, it is impossible to know if the
Project is consistent with desired traffic flow on the regional road network or whether
there will be a significant traffic impact on these streets. Alternatives 4 and 4B may also
convert Avenida de la Carlota into a major arterial, with traffic volumes less conducive to
providing direct access to land uses including Five Lagunas and Oakbrook Village.
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In addition to these traffic-related impacts, if the Project is approved with
Alternatives 4 and 4B, it would conflict with the goals of the MPAH. For example, one of
the policies in support of Goal 1 of the MPAH calls for OCTA to coordinate planning of
the arterial highway system in cooperation with Caltrans, the County, and neighboring
cities. MPAH at 6. But Caltrans’ approval of the Project without considering the MPAH
as described above would undermine this policy. Additionally, the Project would conflict
with Goal 2 of the MPAH: to provide an arterial highway system that supports the land
use policies of the County and its cities. Id. As discussed in section V.A, the Project is
not consistent with the land use policies of the City of Laguna Hills. In sum, to avoid
undermining cooperative regional transportation planning efforts that have been ongoing
for over 60 years, Caltrans must more thoroughly analyze the Project’s relationship to the
MPAH.
3.

The IS/EA fails to account for induced travel and its impact on
traffic conditions.

The IS/EA’s forecasted traffic volumes are speculative and unsupported.
While the IS/EA technical appendix quantifies existing and future project-related Vehicle
Miles Traveled (“VMT”), it does not explain how these estimates were derived, or what
assumptions were used to calculate future traffic levels. This is critical because there is
no indication that the IS/EA acknowledges that projects that increase roadway capacity
induce additional VMT in the short-run and even more VMT in the long-run.2
The main purpose of the project is to alleviate traffic congestion. Thus, the
IS/EA estimates that the Project would result in an increase in interchange capacity and a
short-term decrease in congestion. IS/EA at 1-12. This reduction in traffic congestion,
however, will also result in increases in vehicle speeds, which will lead in turn to
additional “induced” travel. Induced travel occurs when the cost of travel is reduced (i.e.,
travel time reduction due to additional capacity), causing an increase in demand (i.e.,
more travelers using the improved facility). The reduction in travel time causes various
responses by travelers, including diversion from other routes, changes in destinations,
changes in mode, departure time shifts, and possibly the creation of new trips altogether.

2

The only acknowledgement of induced travel in the IS/EA states that Caltrans is
currently developing “statewide guidance to evaluate VMT/induced demand for Caltrans
projects.” IS/EA at 3-34. With no further discussion of induced demand, the document
then goes on to state that compliance with the updated CEQA Guidelines section 15064.3
(concerning VMT analyses) is not required until July 2020.
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Numerous transportation studies demonstrate the significant relationship
between roadway capacity, as measured by lane miles, and the level of travel, measured
by daily vehicle miles travelled (“VMT”):
The preponderance of empirical evidence to date suggests that
induced effects [of road projects] are substantial. A widely cited study
by Hansen and Huang (1997), based on 18 years of data from 14
California metropolitan areas, found every 10 percent increase in
lanes miles was associated with a 9 percent increase in vehicle miles
traveled (VMT) four years after road expansion, controlling for other
factors. Another study of 70 U.S. metropolitan areas over a 15-year
time period concluded that areas investing heavily in road capacity
fared no better in easing traffic congestion than areas that did not
(Surface Transportation Policy Project, 1998). Based on a metaanalysis of more than 100 road expansion projects in the United
Kingdom, Goodwin (1996) found that proportional savings in travel
time were matched by proportional increases in traffic on almost a
one-to-one basis, a finding that prompted the U.K. Government to
jettison its longstanding “predict and provide” policy of responding to
traffic-growth forecasts by building more motorways.
Robert Cervero, “Road Expansion, Urban Growth, and Induced Travel: A Path
Analysis,” attached as Exhibit 2.
The Surface Transportation Policy Project cites a growing body of research
showing that increasing roadway capacity is a temporary solution, at best, to the complex
problems of traffic congestion. In the long run, increased capacity actually creates
additional traffic by encouraging people to drive more. See Surface Transportation Policy
Partnership, Adding New Road Capacity Doesn’t Improve Congestion, attached as
Exhibit 3. These studies indicate that roadway capacity projects, such as the proposed
Project, actually induce additional traffic—they do not simply accommodate existing or
predicted traffic.
Because the IS/EA does not analyze induced travel, it does not account for
the fact that the Project’s benefits to traffic and transportation are likely to be short-lived.
There is thus a fair argument that the Project will ultimately increase travel to the point
that congestion returns, as induced travel catches up to the increased roadway capacity.
Moreover, a quantitative assessment of induced VMT is critical to assessing the impact of
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the resulting increased emissions and their impact on the environment, public health, and
achieving GHG emission reduction goals required by state law and policy.
4.

There is a fair argument that construction-related
transportation impacts will be significant.

Though the IS/EA concludes that temporary construction-related impacts to
traffic and circulation would be “less than significant” and avoided or minimized by the
implementation of a TMP, IS/EA at 2.4-18, 3-33, this conclusion is not supported by the
evidence. Construction is expected to take between 2.5 and 3 years and will include
partial shutdown of travel lanes on the mainline of I-5. IS/EA at 1-32. These partial
shutdowns include not only temporary overnight closures of I-5, drawing drivers onto
local roadways, but also temporary ramp closures. IS/EA at 2.4-15 to -16. To address
these closures, the TMP includes strategies for “public awareness campaigns, motorist
information, incident management, construction methods, demand management, and
alternate route planning.” IS/EA at 2.4-18.
If, as the IS/EA assumes, the freeway and interchange currently operate at
deficient levels, it is implausible that temporarily shutting down lanes and ramps would
not result in significant impacts. Additionally, the IS/EA does not contain evidence
suggesting that the impacts would be less than significant. For example, the IS/EA does
not explain how the measures proposed for the TMP would avoid or minimize significant
impacts; nor does the IS/EA provide any details regarding the estimated volumes of
traffic that will be diverted onto local arterials. Moreover, it is no answer to assert that
these impacts will be less than significant because they are temporary. CEQA requires an
initial study to consider “[a]ll phases of project planning, implementation, and operation,”
and does not distinguish between temporary and permanent significant impacts. See
Guidelines § 15063(a)(1).
C.

The Project would result in significant impacts related to air quality.

The IS/EA’s conclusion that operational air quality impacts would be less
than significant is based on flawed assumptions and strained interpretations of the data.
First, the IS/EA assumes that the Project would improve air quality conditions because it
would relieve congestion. IS/EA 1-17. This assumption is undermined by the tendency of
projects that increase roadway capacity to induce additional travel. This induced travel
means that congestion eventually returns and emissions increase.
Second, the IS/EA itself acknowledges that vehicular emissions will
increase as a result of the Project. For example, it states that the Build Alternatives
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“would show slight increase in long-term regional vehicle air emissions compared to the
No Build Alternative.” IS/EA at 2.11-18, -20.
Third, the IS/EA relies on the flawed assumption that air pollutant
emissions will decline in the future. Specifically, the document states that, according to a
2014 model, “even if vehicle activity (vehicle miles traveled) increases by 45 percent
from 2010 to 2050 as forecast, a combined reduction of 91 percent in the total annual
emission rate for the priority [air pollutant emissions] is projected for the same time
period.” IS/MND at 2.11-9. In light of the Trump Administration’s intent to roll back
vehicle emission standards, see Exhibit 4, Merrit Kennedy & Camila Domonoske, White
Hose Proposal Rolls Back Fuel Economy Standards, No Exception for California;
Exhibit 5, Bob Egelko, California sues Trump administration over rollback of emissions
standards, the IS/EA cannot simply assume that air pollutant emissions will decrease in
the future. The IS/EA also relies on a 2013 study stating that usage of low- and zeroemissions vehicles will increase, which would reduce overall pollutant emissions. IS/EA
3-49 to -50. But more recent studies have estimated that there will be fewer zeroemissions vehicles on the roads than had been previously expected. See Annual Energy
Outlook 2019, U.S. Energy Information Administration at p. 127-28, excerpts attached as
Exhibit 6; see also Ben German, New report says the future of EVs in the U.S. looks grim,
attached as Exhibit 7. As a result, the IS/EA’s conclusion that air quality impacts from
the Project will be less than significant is not supported by the evidence. And, in
combination with the additional VMTs created by induced travel, the IS/EA’s flawed
assumptions regarding emissions decreases create a fair argument that air quality impacts
will be significant. Moreover, Caltrans cannot simply take credit for future reductions in
air pollutants that have nothing to do with the Project. Even if air pollution does decrease
in the future, Caltrans nevertheless must explain and analyze the Project’s contributions
to air pollution.
The IS/EA’s conclusion that construction-related air quality impacts will
be less than significant is similarly inadequate. As with operational impacts, the IS/EA
admits that construction would result in “short-term degradation of air quality . . . due to
the release of particulate emissions.” IS/EA at 2.11-11. The IS/EA, however, does not
analyze these increases in emissions against thresholds of significance. This makes
analyzing whether the results will be significant more challenging. Additionally, though
the IS/EA acknowledges that the Project could lead to emissions of acrolein, benzene,
1,3-butadiene, acetaldehyde, diesel PM, ethylbenzene, formaldehyde, naphthalene, and
polycyclic organic matter, it does not describe the health effects likely to result from
these emissions. To comply with CEQA, an environmental document must describe the
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connection between potential project emissions and human health impacts. Sierra Club v.
County of Fresno (2018) 6 Cal.5th 502, 520.
The IS/EA also fails to account for the cumulative air quality impacts of
multiple major projects in the area that will all be under construction at the same time.
Though the IS/EA states that cumulative construction impacts for concurrent construction
have been included in the Air Quality Report, IS/EA at 2.15-11, the referenced report
does not seem to address these impacts, see Air Quality Report (January 2019) at 54-58
(containing no mention of concurrent projects). The Five Lagunas and Oakbrook Village
projects have a phased vesting tentative map and development agreement, respectively,
that will be active during the build phase of the proposed I-5 / El Toro Interchange
Project. Thus, concurrent construction is not only possible, but likely, if the Project is
approved. The Five Lagunas and Oakbrook Village projects will involve the construction
of nearly 1,500 housing units and over one million square feet of commercial uses, which
will mean significant soil disruption and pollutant emissions from construction
equipment. The IS/EA failed to sufficiently analyze the cumulative air quality effects of
these major construction projects occurring at the same time as the Project construction.
These flaws are aggravated by the fact that there are sensitive receptors
located as close as 27 feet from the Project. IS/EA 2.11-11. Sensitive receptors near the
Project site include single-family residences, medical facilities, and a church and school
(the latter located 27 feet from the Project). Id. The presence of these sensitive receptors
nearby makes it more likely that the Project’s increased emissions could have a
significant impact on human health. See Pub. Res. Code § 21151.8 (requiring school
districts to evaluate health impacts to schools from nearby freeways). The IS/EA also
failed to account for additional sensitive receptors in the project area. For example, Table
2.11.3 should include existing and approved multi-family residential units at Five
Lagunas and Oakbrook Village that will be exposed to pollutants from Project
construction and operations. There is thus a fair argument that construction-related
impacts to air quality will be significant.
D.

Greenhouse Gas Emissions and Climate Change
1.

The IS/EA fails to provide sufficient information regarding CO2
emissions; to the extent information is provided, it suggests that
the Project will have a significant impact on GHG emissions.

The IS/EA fails to provide accurate information to allow informed
decision-making regarding the Project’s CO2 emissions. For example, Table 3.1.4, the
table presenting estimates of CO2 emissions resulting from the various Project
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alternatives, is prefaced by a note stating that the emissions figures “are only useful for a
comparison between project alternatives.” IS/EA at 3-47. The IS/EA provides this
qualifier because the CO2 model used does not include a number of variables that would
impact the Project’s emissions. As such, this comparative table ultimately does not
provide the public with sufficient information to assess the Project’s absolute impacts on
GHG emissions.
What Table 3.1.4 does show, however, is that the Build Alternatives are
inferior to the No Build Alternative in terms of GHG emissions. The IS/EA
acknowledges that both Build Alternatives, in both the opening and horizon years, would
result in an increase in CO2 emissions when compared to the No Build Alternative in
each year. IS/EA at 3-47, -48. This increase in emissions is a significant impact.
2.

The IS/EA relies on flawed assumptions regarding future
declines in GHG emissions.

The IS/EA asserts that the Future No Build and Build Alternatives would
result in a net decrease in emissions in 2030 and 2050 compared to existing conditions (in
2017). IS/EA at 3-47; see also id. at 3-49 (“[V]ehicle fuel economy is increasing.”). This
assertion reveals that the IS/EA is assuming that emissions will decrease in the future.
As stated above, this assumption is now outdated and potentially
inaccurate. The Trump Administration has announced its intention to roll back vehicle
emissions standards. For example, the Administration has proposed replacing the
standards requiring new cars and light trucks to achieve an average efficiency of 54 mpg
by 2025 with standards requiring only 37 mpg. See Kennedy & Domonoske, Exhibit 4;
Egelko, Exhibit 5. The new proposed standards undermines the IS/EA’s assumptions
regarding improved fuel economy, in turn undermining its analysis of GHG emissions as
a whole.
3.

The IS/EA fails to account for the increased emissions resulting
from induced VMT.

The IS/EA does not reach a conclusion as to whether the Project’s Build
Alternatives will have a significant impact on vehicle emissions, and therefore GHG
emissions. Instead, it states that the Project’s contribution to climate change is too
speculative. IS/EA at 3-47 to -53. Caltrans’ avoidance of a conclusion is inappropriate, as
discussed at greater length below. It also ignores the evidence in the record. The evidence
in the record and current transportation research suggest that the Project will have a
significant impact on GHG emissions. As the IS/EA acknowledges, total VMT will
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increase in the Project area as a result of both Build Alternatives. For example, Table
3.1.4 shows that the Build Alternatives would result in approximately 5,000,000
(Alternative 2) and 20,000,000 (Alternative 4) additional annual VMTs compared to the
No Build Alternative in 2030. IS/EA at 3-48. These impacts directly contradict, or
undermine, State and regional efforts to reduce GHG emissions, as the increase in VMT
from operation of the Build Alternatives will lead to substantial increases in emissions.
The link between increased VMT and increased GHG emissions is well
established. Studies show how the nation’s increase in VMT is projected to overwhelm
planned improvements in vehicle efficiency, thus making reductions in GHG emissions
impossible without concomitant reductions in VMT. See Growing Cooler: Evidence on
Urban Development and Climate Change at 3, excerpts attached as Exhibit 8.
Recognizing the nation’s unsustainable growth in driving, the American Association of
State Highway and Transportation Officials, representing state departments of
transportation, has urged that the growth of VMT be cut in half. Id. Under these
circumstances, the IS/EA’s contention that the Project will result in reduced GHG
emissions is simply untenable.
The IS/EA attempts to circumvent the well-established link between
increased VMT and increased GHG emissions by concluding that purported reductions in
congestion resulting from the Project will reduce the amount of fuel that vehicles waste in
stop-and-go traffic, leading to reduced emissions of climate-warming gases from cars and
trucks. IS/EA at 3-46. Yet, as the attached Sightline Institute article explains, this claim –
which is frequently used by proponents of road-building – is mistaken. See “Increases in
Greenhouse-gas Emissions From Highway-widening Projects,” Sightline Institute,
October 2007, attached as Exhibit 9. In fact, under almost any set of plausible
assumptions, increasing roadway capacity in a congested urban area will substantially
increase long-term GHG emissions. Id.
CARB has also now weighed in on the relationship between increases in
highway capacity, induced travel and increased GHG emissions. In its recent report
entitled “Impact of Highway Capacity and Induced Travel on Passenger Vehicle Use and
Greenhouse Gas Emissions,” CARB further confirms that increased capacity induces
additional VMT. See Exhibit 10 at 3. CARB attributes this phenomenon to the basic
economic principles of supply and demand: “adding capacity decreases travel time, in
effect lowering the “price” of driving; when prices go down, the quantity of driving goes
up (Noland and Lem, 2002).” Id. As CARB explains, “[a]ny induced travel that occurs
reduces the effectiveness of capacity expansion as a strategy for alleviating traffic
congestion and offsets any reductions in GHG emissions that would result from reduced
congestion.” Id. at 2.
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Accordingly, while agencies generally have discretion to choose
appropriate methodological approaches under CEQA and NEPA, the IS/EA appears to
ignore mounting evidence that building roadway capacity induces traffic, thereby
increasing emissions.
A third-party audit of Caltrans recently conducted by the State Smart
Transportation Initiative specifically faulted Caltrans’ approach to induced demand,
finding that “the department has not come to grips with the reality of induced traffic.” See
State Smart Transportation Initiative Assessment and Recommendations California
Department of Transportation, January 2014 at iv, attached as Exhibit 11. The auditors
concluded that Caltrans has almost completely ignored important recommendations
(including for reducing VMT) contained in its own Smart Mobility 2010 report. Id. at v.
The audit went on to say that “despite a rich literature on induced demand, [Caltrans
employees] frequently dismissed the phenomenon.” Id. at 62. Given Caltrans’ history of
ignoring or downplaying induced traffic, it is especially important that the IS/EA take full
account of this phenomenon and the associated emissions. It has failed to do so.
4.

The IS/EA fails to arrive at a conclusion as to whether the
Project’s contributions to climate change would be significant.

Although the IS/EA acknowledges that the “Build” emissions would be
higher than the “No Build” emissions in 2030 and 2050, IS/EA at 3-47, the document
stops short of identifying the Project’s impact on climate change as significant. Instead,
the document concludes that the Project’s effects are too speculative to reach a
conclusion. IS/EA at 3-53. CEQA does not permit this conclusion.
Caltrans has a clear statutory obligation under CEQA to determine whether
or not this Project’s impacts are significant. The first step in any discussion of an
environmental impact is to select a threshold of significance. The IS/EA does not choose
such a threshold. Under CEQA, a determination of the significance of an environmental
impact calls for “careful judgment . . . based to the extent possible on scientific and
factual data.” CEQA Guidelines § 15064(b). Accordingly, a significance threshold for
GHG emissions must reflect the grave threats posed by the cumulative impact of
additional new sources of emissions into an environment where deep reductions from
existing emissions levels are necessary to avert the worst consequences of global
warming. See Communities for a Better Env’t v. California Resources Agency (2002) 103
Cal.App.4th 98, 120 (“[T]he greater the existing environmental problems are, the lower
the threshold for treating a project’s contribution to cumulative impacts as significant.”), ,
disapproved on other grounds by Berkeley Hillside Preservation v. City of Berkeley
(2015) 60 Cal.4th 1086.
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In light of the evidence suggesting that the Project will lead to increased
emissions and the IS/EA’s failure to reach a conclusion regarding the Project’s impacts
on climate change, there is a fair argument that the Project’s impacts will be significant.
Caltrans must develop an EIS/EIR to fully analyze and mitigate these impacts.
E.

There is a fair argument that the Project will have significant impacts
on the environment related to noise.

The IS/EA does not adequately describe the existing setting as to noise
conditions. CEQA requires that an initial study describe the physical conditions in the
area of a proposed project “as they exist at that time.” Taxpayers for Accountable School
Bond Spending v. San Diego Unified School District (2013) 215 Cal.App.4th 1013, 1047.
“Without a comparison of existing, baseline physical conditions to the conditions
expected to be produced by a project, an initial study . . . ‘will not inform decision
makers and the public of the project’s significant environmental impacts, as CEQA
mandates.’” Id. (quoting Communities for a Better Environment v. South Coast Air
Quality Management District (2010) 48 Cal.4th 310, 328).
Here, the IS/EA fails to establish current ambient noise conditions. Caltrans
did not conduct long-term measurements to establish current ambient noise conditions.
Instead, it is using data from a single day of measurements at a single location from
2012—seven years ago. IS/EA at 2.12-24. A sample size of one data point from one
location for each time of day is insufficient to establish a reliable baseline. Additionally,
the 2012 data does not take into account changes adjacent to the Project Area that have
altered the baseline. Since 2012, the City has approved new drive-through restaurants,
commercial retail development, multi-family residential units, and commercial retail
infill development near the Project Area, each bringing noise. Due to these new changes,
an updated long-term noise study should be conducted.
In any case, the evidence presented in the IS/EA indicates that the Project
will have significant impacts related to noise. As an initial matter, the IS/EA
acknowledges that noise in the area is already near or in excess of Caltrans’ noise
abatement criteria (NAC) and noise standards in local ordinances, including those of
Laguna Hills. IS/EA at 3-28. To reduce this impact to less than significant, Caltrans relies
on measure PF-N-1, which states that noise from construction will not exceed 86 dBA at
50 feet from the jobsite from 9 PM to 6 AM. IS/EA at 2.12-40. 86 dBA is loud—louder
than a vacuum cleaner at three meters, normal speech at one meter, or a gas lawn mower
at 30 meters. IS/EA at 2.12-3. Construction, which will feature equipment generating
noise estimated to be between 75 and 84 dBA at a distance of 50 feet for the grading
phase, IS/EA at 2.12-40, will last for 2.5 to 3 years. The IS/EA fails to consider that for
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some of the sensitive receptors—including especially the church/school located only 27
feet from the Project site—a restriction limiting noise to daylight hours is effectively
useless. Imagine trying to teach or attend a class or a religious service in the morning
with a jackhammer breaking up the road surface only thirty feet away. The IS/EA thus
fails to adequately assess the significance of the Project’s noise-related impacts.
Finally, as with air quality impacts, the IS/EA fails to consider the
cumulative noise and vibration impacts that could result from several projects under
construction in the Project area at the same time. Instead, the IS/EA incorrectly asserts
that the “cumulative projects will complete construction prior to” the current Project.
IS/EA at 2.15-12. Given the long time horizons for the Five Lagunas and Oakbrook
Village projects, this is highly unlikely.
VI.

Conclusion

For the reasons stated above, the City of Laguna Hills strongly prefers that
Alternative 4, with and without Design Option B, be eliminated from consideration. That
alternative would have significant environmental impacts that the IS/EA fails to address,
including severe impacts to the future of Laguna Hills’ planned downtown district.
Caltrans must reject that alternative or develop an EIS/EIR to fully analyze and mitigate
the Project’s significant impacts.

Very truly yours,
SHUTE, MIHALY & WEINBERGER LLP

Winter King
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INTRODUCTION1
The Master Plan of Arterial Highways (MPAH) was established in 1956 to ensure that a
regional arterial highway network would be planned, developed, and preserved, in order to
supplement the County’s developing freeway system. This vision has withstood the test of
time, and is consistent with the U.S. Department of Transportation’s view today “that multiagency collaboration is a critical element in developing 21st century solutions for 21st century
transportation challenges, such as reducing traffic congestion.”2
The MPAH has often been looked to as a model of coordinated planning, requiring the cities
of Orange County (cities) and the County of Orange (County) to work cooperatively in
implementing a regional transportation system. The MPAH map is a critical element of overall
transportation planning and operations in Orange County, because it defines a countywide
circulation system in response to existing and planned land uses. As the administrator of the
MPAH, the Orange County Transportation Authority (OCTA) is responsible for maintaining
the integrity of the MPAH system through its coordination with cities and the County and
determinations of cities' and County consistency with the MPAH map.3 In order to be eligible
for all Measure M2 Net Revenues as well as programs—including the Orange County
Comprehensive Transportation Funding Program (CTFP), a jurisdictions’ General Plan
circulation element must be consistent with the MPAH. For these purposes, “consistency”
means that local general plans maintain an equivalent number of minimum through lanes on
each arterial highway shown on the MPAH. OCTA, however, does not have land use
authority. A local agency may freely determine whether to maintain consistency with the
MPAH.
Because OCTA now administers the MPAH, it is no longer a part of the County’s General
Plan document. However, in order to provide a mechanism to communicate MPAH policies
and procedures, this Guidance for the Administration of the Master Plan of Arterial Highways
(Guidance) has been updated from its original 1995 version, to assist OCTA, cities, and the
County in maintaining the MPAH as a vital component of transportation planning in Orange
County. Much of the text used in this updated version of the Guidance is based on or reflects
previous planning documents which have supported OCTA administration of the MPAH since
the early 1990s.4
1

This Guidance Update becomes effective upon adoption by the Board. In addition to applying
prospectively, this Guidance Update also applies to any proposed MPAH amendment pending at the time
the Guidance Update was adopted.
2

FHWA Executive Director Jeffrey Paniati, MOVING THE AMERICAN ECONOMY, February 28, 2008.

3
OCTA assumed MPAH administrative responsibility in 1995, through a transfer agreement with the County
of Orange. The MPAH was formerly a part of the County of Orange Advance Planning Program (General
Plan) Transportation Element, with administration by the Orange County Environmental Management
Agency Transportation Planning Division. The County had been responsible for the MPAH since its 1956
inception.
4

County of Orange Transportation Element (April, 1994); Measure M1 Growth Management Program
Preparation Manual (February, 1993); MPAH Strategic Plan (2002); Renewed Measure M (M2)
Transportation Ordinance and Investment Plan (July, 2006); Congestion Management Program
(December 2009); OCTA Comprehensive Transportation Funding Program 2010 Guidelines (February,
2011).
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1.0

OVERVIEW

Measure M2 Ordinance 3, dated July 24, 2006, defines the MPAH as a:
“Countywide transportation plan administered by the Authority defining the ultimate
number of through lanes of arterial streets, and designating the traffic signal
synchronization street routes in Orange County.”
Further, the Orange County MPAH map establishes a system of countywide arterial
highways, and is a key factor in defining Orange County's long-range transportation
planning and policy objectives. The MPAH map is depicted in Appendix 1. OCTA's role
as the administrator of the MPAH is to coordinate with cities and the County to develop a
consensus-based, consistent, and inter-community arterial highway system that
effectively balances regional mobility and local access for existing and future land uses.
1.1 BACKGROUND
The MPAH was first adopted by the County in 1956. The MPAH became the cornerstone
of the first County Circulation Element initially adopted in 1974. Since that time, the MPAH
has been amended on a regular basis, generally in response to land use policy changes
within both incorporated and unincorporated areas of the County. These policy changes
have routinely been reviewed for impacts on the vehicular-serving arterial highway
system in order to maintain a balance between land use and transportation plans, and to
achieve the MPAH Goals and Policies documented in Chapter 2.0.
Since 1956 the MPAH map has depicted a network of major thoroughfares comprising
freeways5, transportation corridors, and arterial highway classifications. Arterial highway
classifications have historically included Principal, Major, Primary, Secondary, Collector,
and Smart Street facilities.
In order to be more reflective of current planning realties, this Guidance update expands
the classification system with additional arterial highway classifications and special
designations available for the MPAH, if supported by appropriate traffic documentation,
and approved by the OCTA Board of Directors (Board). These expanded
classifications/special designations include Divided Collectors, Right of Way Reserve,
Asymmetric Lanes, Landmark Streets, and Multimodal Transportation Arterials.

The MPAH network also plays a major role in regional travel by connecting to and
complementing the County’s freeways and multi-modal transportation corridors. It also
provides travel time incentives through the traffic signal synchronization program, to retain
through traffic on the MPAH system and discourage cut-through traffic onto the local
street network. The Principal, Major, Primary, and Smart Street arterial classifications

5

Note: State/Interstate freeway facilities are depicted on the MPAH map for reference purposes.
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predominantly serve long distance through travel, and typically have an automobile
emphasis. These arterials in some cases may be supplemented in “person-trip” capacity
by inclusion of High Frequency Transit service and/or by Master Plan of Bikeway facilities,
where multimodal emphases are appropriate.
Secondary, Divided Collector, and Collector arterial highways function as collectors
funneling traffic from local streets to Primary, Major, and Principal arterials. These
arterials in some cases may be supplemented in “person-trip” capacity, by Master Plan
of Bikeway facilities, where appropriate.
The overall network of thoroughfares is generally designed to accommodate existing and
projected traffic, with potential consideration for alternative modes as appropriate. The
MPAH classifications are a statement of policy intended to reserve adequate rights of way
for future improvements. Recommended design guidelines and criteria for each arterial
classification are described in Chapter 3.0.
1.2 PURPOSE
The MPAH depicts a countywide roadway network intended to ensure coordinated
transportation system development among local jurisdictions in Orange County. The main
purpose of the MPAH is to describe an arterial highway system that effectively serves
existing and adopted future land uses in both incorporated and unincorporated areas of
Orange County. Extensive coordination with the transportation and land use planning and
implementation processes conducted by the cities, the County, and adjacent jurisdictions
is essential for the MPAH to provide its intended service for goods movement and for
travelers across all modes. Given existing right of way limitations, the MPAH also
encourages recognition of operations techniques, primarily signal synchronization, within
the MPAH planning process. Recognition of this component of the arterial highway
network is to emphasize that operational strategies work best as part of a systematic,
region wide application of programs and projects aimed at improving system wide
efficiency. The Traffic Light Signal Synchronization Program (TLSSP) network is included
in Appendix 26.

1.3 MPAH CONSISTENCY CONCEPT
As the administrator of the MPAH, OCTA is responsible for maintaining the integrity of
the MPAH map through coordination with cities and the County, including determination
of cities and County consistency with the MPAH map. Consistency with the MPAH is
essential to the integrity of a functional regional highway network. It ensures that cities
and the County implement their share of the regional transportation network using similar
6
Note: The TLSSP network is a component of the MPAH. However, updates to the TLSSP Master Plan
are administered through periodic updates to the TLSSP Master Plan and not as part of MPAH amendment
processes.
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standards and assumptions. OCTA, however, does not have land use authority. Local
jurisdictions are free to determine that they do not wish to maintain consistency with the
MPAH. Consistency with the MPAH is a prerequisite, however, for local agencies to be
eligible for all Measure M2 Net Revenues as well as programs—including the Orange
County CTFP.
To aid in establishing consistency among plans, all jurisdictions are encouraged to use
common land use assumptions and travel demand projections. OCTA facilitates the use
of these common assumptions through administration of the Orange County
Transportation Analysis Model (OCTAM) 7.
Streets that serve predominantly as local collectors are generally not shown on the MPAH
because they do not contribute to regional circulation. Such roads, however, may be
locally significant and, therefore, may be reflected on a local agency's Circulation
Element. Local agency plans reflecting such arterials are not considered inconsistent with
the MPAH for purposes of Measure M2 Net Revenues as well as programs—including
the CTFP eligibility because a local agency's General Plan is expected to include more
detail about local needs. However, those collector arterials that are currently shown on
the MPAH represent vital components of the circulation system. Local agency plans are
expected to include these roadways as well as the other roadway classifications included
on the MPAH in order to be eligible for Measure M2 Net Revenues as well as programs—
including the CTFP.
The cities’ and County Circulation Elements are reviewed for consistency every two
years. The goal is to encourage compatible networks that demonstrate adequate carrying
capacity of the circulation system, and to detect possible inconsistencies resulting from
General Plan amendments. The MPAH amendment process is defined in Chapter 4.0.
The consistency review process is described in Chapter 5.08.

7

OCTAM, like the MPAH, was previously maintained by the County of Orange.

8
It is important to note that the MPAH represents a capacity minimum for countywide regional mobility. As
such, jurisdictions, on their General Plan circulation elements, may depict facilities with higher capacity
classifications than those identified on the MPAH.
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2.0

GOALS AND POLICIES

The following goals and policies are intended to serve as recommended countywide
guidelines and to provide direction to local agencies that opt to implement the MPAH. A
goal is a general expression of countywide values and sets the long range vision for the
relationship among transportation and land use. A policy is a specific statement that
facilitates decision making regarding issues, process, and constraints.
1. Goal: Provide a Countywide Circulation (Arterial Highway) System to
Accommodate Regional Travel Demand
Policies:
1.1 OCTA will review the circulation plans of the cities and the County bi-annually to
determine consistency with the MPAH in order to determine eligibility for Measure M2
Net Revenues as well as programs—including the CTFP.
1.2 OCTA will coordinate with various regional agencies (i.e., Caltrans (State), the
Southern California Association of Governments (SCAG), the Transportation
Corridor Agencies, etc.) on various studies relating to freeway, toll way and
transportation corridor planning, construction, and improvement in order to facilitate
the planning and implementation of an integrated regional circulation system.
1.3 OCTA will coordinate planning of the arterial highway system cooperatively with cities,
the County, SCAG, neighboring counties and neighboring cities in adjacent counties
to works towards the consistency of regional transportation networks.
1.4 OCTA will coordinate with local agencies on their respective safety efforts, to
encourage a balanced approach to providing for regional travel demand and
addressing the needs of all users of the road.
2. Goal: Provide an Arterial Highway System that Supports Land Use Policies of
the County and Cities
Policies:
2.1 The MPAH will encourage a coordinated arterial highway system that is in balance
with the General Plan Land Use Elements of the cities and County.
2.2 The MPAH will encourage an arterial highway system designed to serve as part of a
balanced transportation system (auto, rail, transit, bus, truck, bicycle, pedestrian,
etc.).
2.3 OCTA will encourage local jurisdictions to consider and evaluate all mobility needs
when requesting modifications to the MPAH9.
9

Policy approved OCTA Board on April 11, 2011.
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2.4 OCTA will encourage and assist all local jurisdictions to adopt comprehensive
transportation improvements, phasing and financing plans, in order to assist in
countywide implementation of the MPAH.
2.5 OCTA will work with the cities and County through the Orange County CTFP to
implement the MPAH and foster interagency cooperation toward anticipating and
effectively meeting the regional transportation needs of Orange County.
2.6 OCTA will monitor local agencies to ensure that the arterial highway system is
implemented in a manner that supports the implementation of adopted overall land
use policies and that is consistent with financing capabilities.
2.7 OCTA prefers the use of analytical methods, in conformance with the Congestion
Management Program (CMP), to aid in transportation planning and impact evaluation
and encourage the development and utilization of sub-area models to address
detailed transportation issues.
For amendments contemplating Complete Streets implementation, multi-modal
analysis of peak period person-trip capacity can potentially be accommodated as an
acceptable form of analysis, so long as it:
x
x
x

is consistent with the latest peer-reviewed and professionally accepted state of
practice;
includes ongoing commitment and performance measurement to enable
effective ongoing utilization of Complete Streets capacity enhancements such
as transit and bike facilities;
is approved by OCTA prior to conducting MPAH related analyses; and
satisfies OCTA’s need for technical justification in support of an MPAH
amendment.

2.8 OCTA will use the most recently adopted Orange County Projections (OCP) forecasts
for projections of future year population, housing, and employment.
2.9 OCTA will use the Orange County Transportation Analysis Model (OCTAM) forecasts
as the regional traffic forecasts for vehicle and transit ridership along the MPAH, and
require local agencies to use OCTAM as a basis for data required in local and subarea studies conducted by local agencies. The OCTAM must be consistent with
SCAG's regional model as required by the CMP.
2.10 OCTA will provide guidance for the development of subarea traffic models used by
local jurisdictions to determine the quantitative impacts of land use decisions on the
circulation system, so as to be consistent with the OCTAM.
2.11 OCTA will establish roadway classification definitions based on the number of
through lanes.
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2.12 OCTA will review and potentially revise this Guidance document upon major
updates to the Highway Capacity Manual (HCM), as necessary.

2.13 OCTA will adhere to the recommended processes identified in these Guidelines.
However, the OCTA Board has discretion to amend, modify, and/or waive
components of these Guidelines, as may be determined by the OCTA Board to be
appropriate to address unique concerns10.

10

These concerns may include, without limitation, documentation of impasse with respect to achieving
consensus on a proposed amendment, documentation of severe environmental impacts, regional mobility
concerns, or significant and sustained public opposition.
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3.0

ROADWAY CLASSIFICATIONS

Arterial highways are shown on the MPAH map in the following two forms:
x

established alignments depicted by solid lines on the map, including existing
highways where the centerline is the precise centerline, and future highways
where the Board of Supervisors, a City Council, or the subdivision process has
established a precise alignment; and

x

conceptually proposed alignments, defined by intermittent lines indicating
future facilities whose precise alignment has not yet been determined.

Arterial highways have been divided into eight (8) classifications to address travel
demand in terms of number of through lanes, and to aid in setting consistent design
standards countywide for various highway types.
Planning criteria used for determining arterial highway classifications are provided in
Appendix 3. Consistency in the number of through lanes is the key objective of the MPAH
to ensure compatibility across jurisdictional boundaries. A matrix showing the MPAH's
nomenclature for arterial highways along with local jurisdictional functionally equivalent
designations (as compared to MPAH classifications) in cities is contained in Appendix 4.
The basic cross sections for arterial highways are illustrated in Appendix 5 and are
referenced below under each classification. These cross sections are based on the
arterial highway design standards for MPAH roadways contained in the County of Orange
Highway Design Manual. In addition, special intersection approaches for Principal, Major,
Primary, and Secondary arterials have been identified to help address congestion
problems. These cross sections are provided as a guideline for arterial highway right-ofway requirements.
The "Maximum Feasible Intersection" (MFI) is a guideline for intersection enhancement
that is compatible with vehicle travel demand requirements and operational capabilities
of the highway system. Additional right of way beyond the typical sections shown in
Appendix 5 may be required to implement the MFI. In local agency review and approval
of subdivisions, the objective shall be to reserve adequate right of way to permit future
implementation of the MFI as warranted. The MFI for each classification is defined in the
classification description.
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Arterial Classifications
The typical sections depicted on Charts I-I through I-5 in Appendix 5 are simplified
diagrams based upon adopted Orange County Standard Plans and are provided as a
general guideline for arterial highway right-of-way requirements11. Additional right of way
beyond the typical sections may be required for any classification when an arterial
highway coincides with an adopted route for an additional public facility (e.g., special
transit facilities, bikeways, wider landscaped parkways, wider sidewalks, or riding and
hiking trails), or a scenic highway.
3.1 TRANSPORTATION CORRIDOR
A Transportation Corridor is a limited-access multi-modal
facility of six to 10 lanes, depending on projected traffic
volumes, and a median of sufficient width to
accommodate future modal options such as fixed rail or
high occupancy vehicles. Three designated corridors are
the Foothill Corridor (SR-241), the San Joaquin Hills
Corridors (SR-73), and the Eastern Corridor (SR-231/SR261). These facilities were approved as Federal toll road
pilot projects in the Surface Transportation and Uniform
Relocation Assistance Act passed by Congress in 1987.
Additionally, these corridors were authorized by State
legislation as the State’s first toll roads and will remain as
pilot “toll” facilities until the bonding is paid. These
corridors are operated by demand management to
ensure efficient levels of operation, and tolls are the
implementation mechanism to maintain free flow.
3.2 PRINCIPAL ARTERIAL
A Principal arterial is an eight-lane divided (raised or painted) roadway, with a typical right
of way width of 144 feet (Chart 1-1 in Appendix 5). A Principal arterial may be designed
with emphasis for automobile, goods movement, and/or transit, and is designed to
accommodate approximately 60,000 vehicle trips per day at Level of Service 'C'. Major
arterials carry a large volume of regional through traffic not handled by the freeway
system.
The standard MFI for a Principal arterial may consist of four through lanes, two left-turn
lanes and a dedicated right-turn lane. An optional free right-right-turn lane may be allowed
if warranted by traffic demand. Alternative geometries, such as a grade separation,
median pedestrian refuge areas, transit signal priority and/or bus queue jumps along
segments with High Frequency Transit Routes, or other special treatment, may be

11

Note: City right of way design standards may vary.
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considered for approval by OCTA if they are determined to be operationally equivalent to
the standard MFI.
3.3 MAJOR ARTERIAL
A Major arterial highway is a six-lane divided (raised or painted) roadway, with a typical
right of way width of 120 feet (Chart 1-2 in Appendix 5). A Major arterial may be designed
with emphasis for automobile, goods movement, and/or transit, and is designed to
accommodate approximately 45,000 vehicle trips per day at Level of Service 'C'. Major
arterials carry a large volume of regional through traffic not handled by the freeway
system.
The standard MFI for a Major arterial may consist of three through lanes, two left turn
lanes and a dedicated right turn lane. An optional free right-turn lane may be allowed if
warranted by traffic demand. Alternative geometries such as a grade separation, median
pedestrian refuge areas, transit signal priority and/or bus queue jumps along segments
with High Frequency Transit Routes, or other special treatment may be considered for
approval by OCTA if they are determined to be operationally equivalent to the standard
MFI.
3.4 PRIMARY ARTERIAL
A Primary arterial highway is a four-lane divided (raised or painted median) roadway, with
a typical right of way width of 100 feet (Chart 1-3 in Appendix 5). A Primary arterial may
be designed with emphasis for automobile, goods movement, transit, and/or bicycle, and
is designed to accommodate approximately 30,000 vehicle trips per day at Level of
Service 'C'. A Primary arterial's function is similar to that of a Major arterial. The principal
difference between the two classifications is capacity.
The standard MFI for a Primary arterial may consist of two through lanes, one left turn
lane and a dedicated right turn lane. An additional left-turn lane or optional free right turn
lane may be allowed if warranted by traffic demand. Alternative geometries such as a
grade separation, median pedestrian refuge areas, transit signal priority and/or bus queue
jumps along segments with High Frequency Transit Routes, or other special treatment
may be considered for approval by OCTA if they are determined to be operationally
equivalent to the standard MFI.
3.5 SECONDARY ARTERIAL
A Secondary arterial highway is a four-lane undivided (no median) roadway, with a typical
right of way width of 80 feet (Chart 1-4 in Appendix 5). A Secondary arterial may be
designed with emphasis for automobile and/or bicycle, and is designed to accommodate
approximately 20,000 vehicle trips per day at Level of Service 'C'. A Secondary arterial
serves as a collector, distributing traffic between local streets and Principal, Major, and
Primary arterials. Although some secondary arterials serve as through routes, most
provide more direct access to surrounding land uses.
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The standard MFI for a Secondary arterial may consist of two through lanes, one left turn
lane and an optional right-turn-only lane. An optional free right turn lane may be allowed
if warranted by traffic demand. Alternative geometries or other special treatment may be
considered for approval by OCTA if they are determined to be operationally equivalent to
the standard MFI.
3.6 DIVIDED COLLECTOR ARTERIAL
A Divided Collector arterial highway is a Secondary Arterial with a reallocation of
pavement width to emphasize bicycle and pedestrian use12 (Chart 1-5 in Appendix 5). It
provides one bicycle lane per direction, one through vehicle lane per direction, and a
continuous two-way left turn lane. It is designed to accommodate approximately 15,000
vehicles per day at Level of Service ‘C’.
The MFI for a Divided Collector arterial may consist of one through lane, one left turn
lane, and an optional right-turn-only lane. Alternative geometrics or other special
treatment may be considered for approval by OCTA if they are determined to be
operationally equivalent to the standard MFI.
3.7 COLLECTOR ARTERIAL
A Collector arterial highway (formerly designated as a "Commuter" arterial) is a two lane
undivided (no median), unrestricted access roadway, with a typical right of way width of
56 feet (Chart 1-5 in Appendix 5). A Collector arterial is provided to accommodate up to
approximately 10,000 vehicle trips per day at Level of Service 'C’. Collector arterial differs
from a local collector street in its ability to handle through traffic movements between two
arterials. It is shown on the MPAH because it provides network continuity, or may serve
through traffic demand where projected volumes do not warrant a Secondary. As such, it
is included on the MPAH only when it is generally of regional significance and meets the
threshold criteria defined above.
3.8 RIGHT OF WAY RESERVE
For facilities where there is lack of consensus amongst affected jurisdictions, as to
whether or not a facility should remain on the MPAH, the Right of Way (ROW) Reserve
classification is provided.
When a facility is classified as ROW Reserve the roadway will be depicted on the MPAH
as ROW Reserve status for a fixed period of time13, thus ensuring the preservation of the

12
Typical right of way width and roadway width from curb to curb would generally be consistent with that of
a Secondary arterial.
13

Note: The fixed period of time would be determined when an application to place a facility in ROW reserve
is made.
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ROW, until an ultimate decision is made. However, ROW reserve precludes assuming
the facility in traffic or land use planning models, during the reserve period.
Designation of ROW reserve status requires an MPAH traffic study (consistent with the
process identified in Chapter 4.0). The traffic study will generally need to document that
placing the facility in ROW reserve status will not significantly impact the rest of the MPAH
or neighboring jurisdictions during the span of the ROW Reserve period. Impacts and
mitigations may be suggested during the ROW reserve period if significant impacts are
identified in the traffic study.
3.9 SPECIAL DESIGNATIONS
Consistent with legislative initiatives such as Senate Bill (SB) 375 and Assembly Bill (AB)
1358, and consistent with OCTA’s Long Range Transportation Plan (LRTP) goals of
expanding travel options across all modes and improving travel times for all forms of
transportation, there is a need for the MPAH to provide flexibility in assisting jurisdictions
to provide greater travel options for all modes.
As a result, the following MPAH arterial highway special designations are available
contingent upon reclassification request by jurisdictions, appropriate technical
documentation, and OCTA Board approval.
3.9.1 Landmark Streets
For MPAH facilities that are physically precluded from being widened, by virtue of
their immediate proximity to numerous contiguous parcels located in historic
corridors, a Landmark Streets designation is provided. This designation would
allow jurisdictions to retain Landmark Streets on the MPAH at existing lower
classifications, once downgraded through the MPAH Amendment process, and
ensure that qualifying facilities would generally not be upgraded in the future, due
to their historic nature.
Qualification for this designation would also be contingent upon the following
criteria:
x

Immediately adjacent parcels would need to be on a historic register,
including but not limited to The California List of Historic Landmarks
(http://ohp.parks.ca.gov/?page_id=21445) or the National Register of
Historic Places (http://ohp.parks.ca.gov/?page_id=214450).

3.9.2 Multi-Modal Transportation Arterial
A Multi-Modal Transportation Arterial is a four to eight-lane arterial facility, with
emphasis on high-frequency bus service (i.e., either shared lane or bus only lane
service, with minimum 15 minute headways during peak periods) and/or rail
service (i.e., fixed rail within the MPAH facility as either a shared lane or rail only
lane), in addition to serving automobile traffic.
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MPAH facilities qualifying for the Multi-Modal Transportation Arterial designation
require the following components in order to be considered by OCTA for approval.
x
x
x
x

Transit service would need to be implemented in the near-term.
Transit service would need to have credible commitments to ongoing
operations and maintenance at minimum headways.
Transit service would need to have credible ridership projections that are
subject to OCTA approval and productivity standards.
Transit service must be identified in a financially constrained planning
document, primarily the OCTA Long Range Transportation Plan (LRTP).
o For bus service, the facility would need to be identified in OCTA’s LRTPHigh Frequency Bus Corridors and Planned BRT Routes, as shown in
Appendix 6.

3.9.3 Smart Streets
The MPAH also recognizes Smart Streets as arterials with enhanced trafficcarrying capacity. These augmentations in capacity are achieved by a variety of
measures, including, but not limited to:
x
x
x
x
x
x
x
x
x

Preferential and acceptably maintained traffic signal timing and
synchronization
Prohibition of on-street parking
Intersection grade separations of critical through and/or turn movements
Addition of at-grade through or turn lanes at intersections
Access limitation to right turns only, or no access (street and/or driveways)
Access consolidation
Frontage roads
Pedestrian grade separations
Other elements that may be documented to be useful

The intent of these measures is to minimize conflicts with cross traffic. These
measures improve traffic carrying capacity and facilitate improved traffic flow along
an arterial. Hence, the terms "High Flow Arterial, “Continuous Flow Boulevard, “or
“Signal Synchronization Corridors” can also be used to describe a "Smart Street."
This designation is intended to represent a roadway of a Primary, Major or a
Principal arterial classification.

3.9.4 Asymmetric Lanes
Capacity augmentation may be needed that creates more lanes in one direction
than the other (asymmetric lanes) along some Smart Streets, Principal, Major
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and/or Primary arterials. The most typical application would be for arterial
segments adjacent to major freeway interchanges and/or where area land uses
result in a more peaked demand in one of the peak periods. Where such demand
creates the need for an added lane to accommodate the peak surge of traffic, the
addition of through lane(s) in one (asymmetric) rather than both directions of travel
may be considered. This would require supporting peak period analyses.
3.10 SPECIAL CONSIDERATIONS
Across all Arterial Classifications and Special Designations defined above, special
considerations may arise that require MPAH guidance. Some of these
considerations are detailed below.
3.10.1 Intersection Condition
Intersection performance is the most critical factor in determining vehicular traffic
conditions along arterials. Intersection conditions should be considered in the
planning process to reduce congestion via improved traffic flow conditions on the
arterial highway system.
3.10.2 Arterial Continuity
Arterials should be continuous between two connecting arterials. However, the
classification may vary between the connecting arterials if actual and projected
traffic volumes vary significantly and support different classifications14.
3.10.3 Transitions Between Two Classifications
A transition in arterial classification of a roadway from one side of an intersection
to the other should be made by transitioning the higher classification to the lower
classification over a specified section beyond the intersection where feasible.
Specifications for the required transition length are contained in the Caltrans Highway Design Manual.
3.10.4 Other Facilities and Considerations
State/Interstate freeways are shown on the MPAH map for reference. Although
maintained and operated by Caltrans, these facilities are an integral part of the
countywide transportation system. Coordination among Caltrans, TCA, OCTA,
cities and the County concerning planning and improvements to these facilities is
essential to meeting regional traffic needs.

14

Policy approved OCTA Board on April 13, 1998.
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4.0

MPAH AMENDMENT POLICIES15
1. A roadway on the MPAH that has been unilaterally removed from or downgraded
on the local agency's Circulation Element, and/or does not meet the capacity
criteria, will result in the local agency becoming ineligible to participate in Measure
M2 Net Revenues as well as programs—including the Orange County CTFP.
2. Amendments to the MPAH should not result in significant adverse impacts to the
MPAH system (in terms of capacity and level of service), and this should be
documented prior to consideration of the proposed changes.
3. MPAH deletions and downgrades may be allowed if the increased traffic volume
in the affected agencies does not result in the unmitigated peak hour intersection
level of service16 (LOS) “D” or the General Plan standard adopted by the respective
agency17.
4. OCTA staff shall attempt to achieve consensus by the affected agencies18 on a
proposed amendment, which may include an agency(ies) that does not agree with
the proposed amendment. Thereafter, OCTA staff will initiate the formal
amendment approval process (i.e. processing the amendment request through
appropriate OCTA Board Committee and the Board of Directors (Board)).
OCTA staff may request OCTA Board conditionally approve the proposed
amendment, with the proposed amendment only becoming final upon OCTA
receiving appropriate documentation that the agency(ies) specified by the Board
as part of the conditional approval have complied with the requirements of the
California Environmental Quality Act (CEQA) and have amended their respective
general plans.

15

It should be noted that the agency that proposes an amendment to the MPAH will be responsible for
acting as the Lead Agency to fund and prepare any cooperative study that may be required for the proposed
amendment. For example, local agencies will be required to bear the costs of preparing any cooperative
study that may be required for MPAH amendments they propose. Likewise, OCTA will bear the cost for
any cooperative study that may be required for MPAH amendments proposed by OCTA. OCTA will provide
technical assistance (staff and modeling support) for MPAH amendments proposed by local agencies as
mutually agreed by both parties during an initial staff conference.

16
Level of Service (LOS) is to be calculated using the methodology in the latest Congestion Management
Program (CMP) Intersection Capacity Utilization (ICU) standard. Use of other analytical methods can
potentially be considered in unique or special cases so long as these methods are consistent with the latest
peer-reviewed and professionally accepted state of practice; approved by OCTA prior to use in MPAH
amendment processes, and satisfy OCTA’s need for technical justification in support of an MPAH
amendment.
17

Policy approved by OCTA Board on April 13, 1998.

18

An affected agency is a neighboring agency or any agency where an appreciable impact (such as a
change in the Level of Service or an increase in the ICU value of 0.01) is likely to occur due to the proposed
deletion or downgrade.
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If impacts to the MPAH system are identified as a result of the proposed
amendment, approval of the amendment may also be subject to execution of a
Memorandum of Understanding (MOU) between OCTA and affected agency(ies),
specifying roles and responsibilities for implementation of any identified mitigation.
5. Immediately following the OCTA Board’s conditional approval of the proposed
amendment OCTA staff will file a Notice of Exemption (NOE) from CEQA in
support of the Board’s action to conditionally amend the MPAH.
6. Once OCTA has received documentation that the specified agencies have
completed appropriate CEQA processes and formally approved changes to their
respective General Plan Circulation Element(s), the MPAH map will be updated
accordingly. If the originally proposed MPAH amendment is modified as a result
of the CEQA and/or General Plan amendment processes, the modified MPAH
amendment shall be returned to the Board for approval.
4.1 MPAH AMENDMENT PROCESS
1.

Proposal to Amend the MPAH

To initiate the MPAH amendment process, a local agency must submit a written
request to OCTA describing the amendment requested, and provide appropriate
documentation to support the basis for the request. A copy of the request should
be submitted concurrently to the City Managers/Public Works Directors of affected
jurisdictions (or the Director of Orange County Public Works, where an
unincorporated portion of the County is involved), if impacted by the amendment
request.

17 | P a g e

2.

Local Agency/OCTA Staff Conference

Upon receiving an MPAH amendment request:
OCTA will convene a staff conference with the agency(ies) requesting the
amendment, including representatives from affected agencies, if determined
necessary by OCTA, based on the potential impact of the proposed amendment.
The staff conference will determine whether there is mutual agreement on the
proposed amendment.
"Mutual agreement" is defined as OCTA and affected agencies concurring with the
technical merits of the proposed amendment, and that it is consistent with OCTA’s
adopted MPAH Guidelines.
If there is mutual agreement, OCTA will provide a response to this effect, stating
its intent to process an amendment request through the appropriate OCTA Board
Committee and Board of Directors for conditional approval.
OCTA desires and makes every attempt to achieve mutual agreement by affected
agencies on MPAH amendments. However, in the event that mutual agreement
cannot be achieved, OCTA staff may attempt to achieve consensus by affected
agencies through a cooperative study process.
OCTA has determined that the following types of amendments are administrative
in nature, and would not require a cooperative study:
A. Changes of a roadway alignment from "Conceptually Proposed" to "Established
Alignment."
B. Changes in roadway alignment where the new alignment still serves the
roadway's basic intent.
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3.

Cooperative Study Process

A.

Overview

If OCTA staff determines that the MPAH Cooperative Study Process is desirable,
it may proceed as follows. The lead agency and OCTA will execute a cooperative
study agreement, if determined necessary based upon potential funding
commitments. The Lead agency, in consultation with OCTA, will determine
whether other agencies should be involved in the technical study, and develop a
plan for building consensus for the proposed amendment. The Lead agency then
prepares and presents technical data to OCTA and other potentially impacted
agencies. For amendments involving the TAC,19 the TAC may take a position on
the proposed MPAH amendment (i.e., recommend approval or denial). The OCTA
staff would then forward its recommendation to the appropriate OCTA Board
Committee.20 The appropriate OCTA Board Committee would take a position on
the proposed MPAH amendment, and forward that recommendation to the OCTA
Board. The Board then acts on the proposed MPAH amendment.
B.

Cooperative Study Process and Agreement

To initiate the Cooperative Study process, the sponsoring agency shall develop a
scope of work, to be reviewed and approved by OCTA staff and other participating
agencies. If the study effort will be jointly funded by agencies other than a lead
agency, a Cooperative Study Agreement will be required. The Cooperative Study
Agreement with OCTA, will need to be approved by the governing bodies of
participating agencies. Agreements for cooperative studies addressing regional or
sub-regional issues may involve more than one local agency.
The Cooperative Study Agreement will define the roles and responsibilities of each
agency, including funding and preparation of the study, the study schedule, and
work program. The parties to the agreement shall determine a reasonable
schedule for the cooperative study, and shall commit to that schedule as part of
the agreement. The agreement will include a provision for time extensions by
mutual consent.

In order to avoid duplication of planning efforts, if a lead agency’s request to amend
the MPAH is based on an Environmental Impact Report (EIR), and the EIR
19

In some cases, proposed MPAH amendment concerns are more localized, and involvement of the TAC
may not be appropriate. In these cases, OCTA reserves the right to advance a proposed MPAH
amendment directly through the appropriate OCTA Board Committee and Board.

20

In the event that it is determined that TAC involvement is not necessary, for the proposed MPAH
amendment, the proposed MPAH amendment may be advanced directly to the appropriate OCTA Board
Committee and subsequently the Board. 
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contains sufficient technical data to justify the amendment, then the traffic study
for the EIR may be substituted for the Cooperative Study. However, for the lead
agency to be able to use this alternative process, other affected agencies must be
included in the development of the traffic study. The traffic analysis should also
include a separate comparison of the existing MPAH versus the proposed change
to the MPAH, and also identify impacts and mitigation associated with the change
to the MPAH (as opposed to impacts and mitigation associated with the project
evaluated by the EIR).
C.

Cooperative Study Work Program

The Cooperative Study Work Program may include, but not be limited to, the
following elements:
x
x

x
x
x
x

Initial scoping sessions.
Methodology/technical analysis framework, including:
o Defining and obtaining consensus on analysis area (i.e., the area that
could be affected by the amendment)
o Defining and obtaining consensus on appropriate analytical tools (i.e.,
OCTAM model, local agency sub-area model, other “unique”
consideration factors)21
o Confirming applicable level of service standards and methodology for
determining LOS
o Identifying special factors to be considered in the analysis and LOS
evaluation (e.g., lack of cross-streets and/or access rights to prohibit
driveways may allow for higher volume of traffic on an arterial, adjoining
land uses, presence of wetlands or other sensitive natural resources,
immediate proximity to historic structures, high frequency transit service
ridership, complete streets components, bikeway facilities, etc.)
Final scoping sessions to review and obtain consensus on study results.
If mitigation is required, develop consensus on mitigation plan/implementation
framework22.
TAC meetings for Cooperative Studies with TAC involvement (where
appropriate).
Once consensus is achieved, OCTA will initiate the formal amendment
approval process.

21

Note: If unique consideration factors such as multi-modal levels of service are anticipated to be utilized
in support of an MPAH amendment request, they need to be approved in advance by both OCTA staff and
immediately adjacent jurisdictions, if impacted. They may also need to be consistent with the latest peerreview and professionally accepted state of practice, and satisfy OCTA’s need for technical justification in
support of an MPAH amendment.
22

This is typically done through execution of a Memorandum of Understanding.
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4.
Local Agency General Plan Amendment (Including Environmental
Documentation)
Local agencies must prepare CEQA documentation to ensure proper disclosure of
any environmental impacts associated with the proposed amendment as well as
ensuring consistency with other General Plan elements. Following approval of the
General Plan amendment and CEQA document by the local agency governing
body, the MPAH map will be updated accordingly. If the originally proposed MPAH
amendment is modified as a result of CEQA and/or General Plan amendment
processes, the modified MPAH amendment shall be returned to the Board for
approval.
5.

Timing of OCTA Board Approval of the MPAH Amendment

Since the MPAH is not a General Plan, the MPAH may be amended more
frequently than the four times per year allowed under the State of California
General Plan Guidelines. However, to efficiently utilize OCTA staff and Board
resources, OCTA maintains the policy of amending the MPAH no more than four
times each year (once each quarter). Exceptions may be made on a case by case
basis, where a local agency demonstrates a compelling need to have an
amendment approved by OCTA prior to the next regularly scheduled OCTA Board
consideration of an MPAH amendment.
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5.0

MPAH CONSISTENCY REVIEW PROCESS

For a local agency to be eligible for participation in Measure M2 Net Revenues , as well
as programs—including the CTFP, the agency's General Plan circulation element must
be consistent with the MPAH. MPAH consistency policies are described below, followed
by a description of the procedural steps OCTA will utilize in reviewing MPAH consistency.
The MPAH consistency policies are based on the "Renewed Measure M Eligibility
Guidelines" Section 3.4 dated (April, 2011), and included in this MPAH Guidance as
Appendix 7.
5.1 MPAH CONSISTENCY POLICIES
1. For an agency's Circulation Element to be consistent with the MPAH, it shall have
the minimum planned carrying capacity equivalent to the MPAH for all MPAH links
within the agency’s jurisdiction. "Planned carrying capacity" shall be measured by
the number of through-lanes on each arterial highway as shown on the local
Circulation Element.
2. Agencies are not considered inconsistent as a result of existing capacity limitations
on arterials not yet constructed to the ultimate capacity shown on the MPAH.
3. Every two years each local agency must submit a resolution adopted by the
governing body attesting that no unilateral reduction in lanes has been made on
any MPAH arterial.
4. A roadway on the MPAH that has been unilaterally removed from or downgraded
on the local agency's circulation element and/or does not meet the minimum
capacity criteria may result in the local agency becoming ineligible to participate in
Measure M2 Net Revenues as well as programs—including the CTFP. A local
agency's eligibility status may be reinstated upon completion of a cooperative
study to resolve the inconsistency. Additionally, the local agency can also reestablish eligibility upon restoring its Circulation Element to its previous state of
MPAH consistency.
5. A local agency that unilaterally reduces the number of existing and/or planned
through-lanes on an MPAH arterial built to its ultimate configuration to less than
the ultimate capacity shown on the MPAH, shall be inconsistent with the MPAH
from the date the governing body action is taken. Unilateral action shall mean
physical actions such as striping, signing, or physical restrictions executed by the
local agency.23

23

TheMPAHdoesnotspecifyminimumlanewidths.Narrowingoftravellanesisnotrestrictedprovidedthenumber
ofthroughlanesismaintained.
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6. A temporary reduction of existing through lanes is permitted if, prior to taking this
action, a local agency can demonstrate to OCTA that such action is temporary and
can be justified for operational reasons and the agency enters into a binding
agreement to restore capacity upon demand by OCTA. OCTA may also determine
that the local agency remain eligible on a conditional basis. If the local agency is
found ineligible, it shall regain eligibility upon physical restoration of the arterial to
its original state, consistent with the MPAH.
7. Traffic calming on regional arterials can most efficiently be achieved through lane
narrowings and roundabouts. These are not restricted on MPAH facilities (as long as
the number of through lanes are maintained).24
The use of other types of traffic calming measures on MPAH facilities shall be
administered per the following:
a. For Collectors and Divided Collectors, vertical speed control measures (e.g. speed
humps) and horizontal speed control measures (e.g. chicanes) are permitted.
b. For Secondary and higher arterials, vertical speed control measures are
prohibited. For Secondary and Primary arterials, horizontal speed control
measures may be conditionally permitted.
i. Prior to implementation, a local agency must demonstrate to OCTA
that the horizontal speed control measures will not be a detriment to
traffic operations for actual and projected traffic volumes. Multimodal traffic operations, including safety analysis, shall be
considered. Existing and long-range roadway segment analysis shall
be considered, along with intersection level of service standards, if
applicable. OCTA approvals will remain contingent upon the local
agency subsequently satisfying the requirements of the California
Environmental Quality Act.
c. For all MPAH facilities, volume control measures (e.g. street closures and
diverters) are typically implemented to discourage or eliminate through
traffic and are therefore prohibited.25
See Appendix 8 for additional detail.

24

Definitions:
x LanenarrowingsͲachievespeedreductionsbynarrowingtheroadway,usuallyaccompaniedbyplantings,
streetfurniture,orotherverticalelementstodrawattentiontotheconstrictionandvisuallyboundthe
space.Includesneckdowns/bulbouts,centerislandnarrowings,andchokers.
x Roundabouts–similartotrafficcirclesbuttypicallyusedonhighervolumearterialsasaformofintersection
control;ofteninreplacementoftrafficsignalsorallͲwaySTOPsigns.
25
TheMPAHdoesnotrestricttheuseofvolumecontrolmeasuresonnonͲMPAHstreetsanddrivewaysthatconnect
to/fromtheMPAHnetwork.
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8. To be eligible for Measure M2 “fair share” funds, a local agency must adopt a
General Plan Circulation Element that does not preclude implementation of the
MPAH.
9. A local agency shall be considered conditionally consistent if it requests a change
to the MPAH and enters into a Cooperative Study to analyze the request. No
change shall be made to the local agency's Circulation Element until after the
Cooperative Study is complete and agreement is reached on the proposed
amendment.
5.2 MPAH CONSISTENCY REVIEW PROCEDURES
1. On June 30 of every odd year, a local agency wishing to establish eligibility for
Measure M2 Net Revenues as well as programs—including the CTFP shall submit
to the OCTA Manager of Local Programming the following:
A.

A resolution in a format consistent with Appendix 8 adopted by the
governing body of the local agency.

B.

A copy of the local agency's current Circulation Element that shows all
arterial highways and their individual arterial designations. Any proposed
changes and/or requests for changes to the MPAH should also be included.

2. OCTA shall review the materials submitted, and determine whether the local
agency Circulation Elements are consistent with the MPAH, meaning they have a
minimum planned carrying capacity equivalent to the MPAH for all MPAH links
within the local agency's jurisdiction.
3. Upon completion of the review, OCTA shall prepare a report to OCTA Board for
approval, including recommendations on consistency findings and funding
eligibility determinations.
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APPENDIX 1 MASTER PLAN OF ARTERIAL HIGHWAYS MAP

APPENDIX 2 REGIONAL TRAFFIC SIGNAL SYNCHRONIZATION PROGRAM

APPENDIX 3 PLANNING CRITERIA FOR DETERMINING ARTERIAL HIGHWAY
CLASSIFICATIONS
(Sources: 2010 Highway Capacity Manual; County of Orange, Advance Planning
Program, Transportation Element, Appendix 4; April, 1994)
PLANNING CRITERIA FOR DETERMINING ARTERIAL HIGHWAY CLASSIFICATIONS
In order to evaluate the arterial classifications needed to serve current and future traffic
conditions, certain criteria and assumptions are made regarding roadway capacities. The
concept of capacity, and the relationship between capacity and traffic volumes is
expressed by means of "levels of service" (LOS). These recognize that, while there is an
absolute limit to the amount of traffic that can travel through a given corridor (the
"capacity"), conditions rapidly deteriorate as traffic reaches that level. As traffic
approaches capacity, congested conditions are experienced. There is general instability
in the traffic flow whereby small disruptions can cause considerable fluctuations in speeds
and delays. Planning level analyses are intended to provide an estimate of the LOS for
either a proposed facility or an existing facility in a future year. This level of analysis may
also be used to size the overall geometrics of a proposed facility. The level of precision
inherent in planning analyses is typically lower than for operational analyses.
Levels of Service (LOS) are Performance Measures used to define categories, 'A' through
'F'. Beyond LOS 'E', capacity has been exceeded, and arriving traffic will exceed the
ability of a given street to accommodate it. A description of the meaning of the six Levels
of Service follows: 26
LOS A

describes primarily free-flow operation. Vehicles are completely unimpeded in
their ability to maneuver within the traffic stream. Control delay at the boundary
intersections is minimal. The travel speed exceeds 85% of the base free-flow
speed.

LOS B

describes reasonably unimpeded operation. The ability to maneuver within the
traffic stream is only slightly restricted and control delay at the boundary
intersections is not significant. The travel speed is between 67% and 85% of the
base free-flow speed.

LOS C

describes stable operation. The ability to maneuver and change lanes at midsegment locations may be more restricted than at LOS B. Longer queues at the
boundary intersections may contribute to lower travel speeds. The travel speed
is between 50% and 67% of the base free-flow speed.

LOS D

indicates a less stable condition in which small increases in flow may cause
substantial increases in delay and decreases in travel speed. This operation
may be due to adverse signal progression, high volume, or inappropriate signal

26

HCM 2010 Volume 3 / Interrupted Flow (Transportation Research Board of the National Academies), p.
16-7.

timing at boundary intersections. The travel speed is between 40% and 50% of
the base free-flow speed.
LOS E

is characterized by unstable operation and significant delay. Such operations
may be due to some combination of adverse progression, high volume, and
inappropriate signal timing at the boundary intersections. The travel speed is
between 30% and 40% of the base free-flow speed.

LOS F

is characterized by flow at extremely low speed. Congestion is likely occurring
at the boundary intersections, as indicated by high delay and extensive queuing.
The travel speed is 30% or less of the base free-flow speed. Also, LOS F is
assigned to the subject direction of travel if the through movement at one or
more boundary intersections has a volume-to-capacity ratio greater than 1.0.
Table A-4-1 shows the roadway capacity volumes OCTA utilizes for its
circulation analysis for each type of Arterial Facility Freeways are not considered
a part of the MPAH and associated capacities are not shown. The data shown
in the table is intended to apply to General Plan level Arterial link volumes. (A
link is the portion of the roadway between two arterial intersections.) Intersection
capacities usually control overall roadway capacities; therefore, the MPAH
Guidance uses LOS 'C' for General Plan analysis purposes. Although LOS 'D'
is more consistent with urban land uses, it has been found that using it uniformly
tends to overload intersections (usually resulting in LOS 'E' or LOS 'F' at the
intersections themselves). Therefore, the practice when planning the arterial
system is to use LOS 'C' for link capacities, with the intent of maintaining LOS
'D' through intersections.
Table A-4-1: Arterial Highways MPAH Capacity Values

TypeofArterial
Lanes
8
Divided
Lanes
6
Divided
Lanes
4
Divided
Lanes
2
Divided
Lanes
4
Undivided
Lanes
Undivided
2

LevelofService
C
D

F

AssymetricCapacity/AddedLane
C
D
E
F

45,000 52,500 60,000 67,500 75,000

ͲͲ

7,500 8,400 9,400

ͲͲ

33,900 39,400 45,000 50,600 56,300

ͲͲ

7,500 8,400 9,400

ͲͲ

22,500 26,300 30,000 33,800 37,500

ͲͲ

7,500 8,400 9,400

ͲͲ

A

B

9,000 12,000

15,000

20,000

E

22,000

ͲͲ

ͲͲ

ͲͲ

ͲͲ

ͲͲ

15,000 17,500 20,000 22,500 25,000

ͲͲ

5,000 5,600 6,300

ͲͲ

7,500 8,800 10,000 11,300 12,500

ͲͲ

5,000 5,600 6,300

ͲͲ

As s ymetri cl a neca pa ci ti es a reca l cul a tedbydi vi di ngADTva l ues bythenumberofl a nes pera rteri a l type.

These roadway capacities are approximate figures only, for use at the General Plan level.
They are affected by such factors as intersections (numbers, spacing & configuration),
degree of access control, roadway grades, design geometries (horizontal & vertical

alignment standards), sight distance, level of truck and bus traffic, and level of pedestrian
and bicycle traffic. Average daily traffic (ADT) has historically been used by the County
as a long range planning tool to assist in determining arterial highway classification
(number of through lanes) needed to meet traffic demand.

APPENDIX 4 CITY/COUNTYNOMENCLATURE FOR ARTERIAL HIGHWAYS
TAC members are requested to submit this information for ROW widths and ADT capacity
assumptions used for each Arterial classification.

APPENDIX 5 MPAH CROSS SECTIONS
Complete Streets components on arterial cross-sections are evolving and it may be
necessary to revisit ROW widths, cross-sections, operational and capacity assumptions
as relevant information on best practices becomes available. Note: emphasis
designations provide recognition of multi-modalism on MPAH facilities.
Chart 1-1 Principal Arterials

Chart 1-2 Major Arterials

Chart 1-3 Primary Arterials

Chart 1-4 Secondary Arterials

Chart 1-5 Collector Arterials

APPENDIX 6 FUTURE HIGH FREQUENCY BUS CORRIDORS AND PLANNED BRT
ROUTES27

27

Subject to revision based upon adopted LRTP.

APPENDIX 7 MEASURE M2 REGIONAL FUNDING PROGRAM CONSISTENCY
AND ELIGIBILITY CRITERIA

COMPREHENSIVE TRANSPORTATION FUNDING PROGRAM (CTFP) AND
ELIGIBILITY CRITERIA

CONSISTENCY DEFINITION
Consistency with the Master Plan of Arterial Highways (MPAH) is the primary criterion for
determining city and county commitment to maintaining the integrity of the regional
transportation system. For agencies circulation element to be consistent with the MPAH,
for purposes of Measure M2 Net Revenues as well as programs—including CTFP
eligibility, it shall have an equivalent planned traffic-carrying capacity for all MPAH links
within the city's jurisdiction.
“Planned capacity” shall be measured by the number of through lanes on each arterial
highway as shown on the local circulation element. Agencies shall not be inconsistent as
a result of existing capacity limitations on arterials which are not yet constructed to the
circulation element designation. However, any agencies which unilaterally reduce the
number of through lanes on MPAH arterial highways on their circulation elements to less
than shown on MPAH without OCTA Board approval shall be inconsistent with the MPAH
on the date city council action is taken and is ineligible for Measure M2 Net Revenues as
well as programs—including CTFP until consistency is re-established.
PROGRAM ELIGIBILITY
Local Agency Responsibility
Eligibility requirements shall be verified annually as follows:
1.

For Renewed Measure M "Local Fair Share Program ("fairshare") funds, cities
shall adopt a General Plan circulation element that is consistent with the MPAH
and shall take no action to preclude implementation of the MPAH.

2.

For all competitive regional funding programs cities shall adopt:
a. a General Plan Circulation Element which is consistent with the MPAH; and
b. a City Council resolution attesting that no unilateral reduction in lanes has been
made on any MPAH arterials.

Biennial Review Process
Every other year, OCTA shall determine if agencies circulation elements provide equal
numbers of through lanes for each highway shown on the MPAH. OCTA shall also ensure
that local agencies have not unilaterally reduced the number of lanes on any existing
arterial highway (effective April 1, 2011).

Approval Process
Upon completion of the Eligibility Review, recommendations shall be reviewed and
formally approved by OCTA and the Board.
RE-ESTABLISHING PROGRAM ELIGIBILITY
Once a city has been determined to be ineligible for Measure M2 Net Revenues as well
as programs—including the CTFP, it may seek to re-establish eligibility by requesting a
cooperative study be undertaken with OCTA. The study will be designed to do the
following:
1) ascertain the regional transportation system need;
2) make provisions to meet those needs in the city General Plan; and
3) re-establish consistency with the MPAH.
Any changes to the agencies’ General Plan or the MPAH shall be mutually acceptable to
the city and OCTA. Until such a study has been completed, agencies shall be ineligible
to receive applicable funds.
MUTUAL CHANGES TO CIRCULATION ELEMENT AND MPAH
Agencies may mutually revise their respective circulation elements through the
cooperative process outlined previously. Agencies shall continue to be eligible to receive
funds while the cooperative study process is underway, so long as their general plans
remain unchanged until such time as the cooperative study process is complete.

APPENDIX 8 TRAFFIC CALMING MEASURES
Traffic calming on regional arterials can most efficiently be achieved through lane
narrowings and roundabouts. These types of traffic calming measures are not restricted
on MPAH facilities (as long as the number of through lanes are maintained).28
The following table illustrates how the use of other types of traffic calming measures are
administered on MPAH facilities.
Collector
(two-lane,
undivided)

Divided
Collector
(two-lane,
divided)

Speed Control
Measures
(horizontal)

Secondary

Primary

Major

Principal

(four-lane,
undivided)

(four-lane,
divided)

(six-lane,
divided)

(eight-lane,
divided)

Conditionally Permitted

Prohibited

Permitted
Speed control
Measures
(vertical)
Volume
Control
Measures

28

Prohibited

Prohibited

Definitions:
Ͳ Lanenarrowings:achievespeedreductionsbynarrowingtheroadway,usuallyaccompaniedbyplantings,street
furniture,orotherverticalelementstodrawattentiontotheconstrictionandvisuallyboundthespace.Includes
neckdowns/bulbouts,centerislandnarrowings,andchokers.
Ͳ Roundabouts:similartotrafficcirclesbuttypicallyusedonhighervolumearterialsasaformofintersectioncontrol;
ofteninreplacementoftrafficsignalsorallͲwaySTOPsigns.

The tables below list various examples of each type of traffic calming measure in order of
increasing restriction of their use on MPAH facilities. The consideration of traffic calming
measures on MPAH facilities remain subject to the MPAH Consistency Policies and local
agency sponsorship.
HORIZONTAL SPEED CONTROL MEASURES

Traffic
circles

Raised islands, placed in intersections, around which traffic
circulates. They are sometimes called intersection islands.
They are usually circular in shape and landscaped in their
center islands, though not always. They are typically controlled
by YIELD signs on all approaches.
x

Chicanes

Curb extensions that alternate from one side of the street to
the other, forming S-shaped curves. They are also referred to
as deviations, serpentines, reversing curves, or twists.
European manuals recommend shifts in alignment of at least
x
one lane width, deflection angles of at least 45 degrees, and
center islands to prevent drivers from taking a straight “racing
line” through the feature.

Lateral
Shifts

Curb extensions on otherwise straight streets that cause travel
lanes to bend one way and then bend back the other way to the
original direction of travel. They are occasionally referred to as x
axial shifts, staggerings, or jogs.

Changes in alignment that convert T-intersections with
straight approaches into curving streets that meet at right
Realigned
angles. A former “straight through” movement along the top
Intersections
of the T becomes a turning movement. Realigned
intersections are sometimes called modified intersections.

Permitted on
Collectors &
Divided
Collectors
Conditionally
permitted on
Secondary &
Primary
Arterials
Prohibited on
Major &
Principal
Arterials

VERTICAL SPEED CONTROL MEASURES
Speed
humps

Rounded raised areas placed across the road. They are also
referred to as road humps and undulations.

Flat-topped speed humps often constructed with brick or
other textured materials on the flat section. They are also x
called trapezoidal humps, speed platforms, and, if marked for
Speed tables
pedestrian crossing, raised crosswalks or raised crossings.
Speed tables are typically long enough for the entire
wheelbase of a passenger car to rest on top.
x
Flat raised areas covering entire intersections, with ramps on
all approaches and often with brick or other textured
materials on the flat section. They are also called raised
Raised
intersections junctions, intersection humps, or plateaus. They usually rise
to sidewalk level, or slightly below to provide a “lip” for the
visually impaired.

Permitted on
Collectors &
Divided
Collectors
Prohibited on
Secondary &
Higher Arterials

VOLUME CONTROL MEASURES29

Full Street
Closures

Barriers placed across a street to close the street completely
to through traffic, usually leaving only sidewalks or bicycle
paths open. They are also called cul-de-sacs or dead ends.
The barriers may consist of landscaped islands, walls, gates,
side-by-side bollards, or any other obstructions that leave an
opening smaller than the width of a passenger car.

Half Street
Closures

Barriers that block travel in one direction for a short distance
on otherwise two-way streets. They are also sometimes
called partial closures or one-way closures.

Diverters

Barriers placed diagonally across an intersection, blocking x
through movement. They are also called full diverters or
diagonal road closures. Diverters are usually staggered to
create circuitous routes through neighborhoods.

Median
Barriers

Raised islands located along the centerline of a street and
continuing through an intersection so as to block through
movement at a cross street. They are also referred to as
median diverters or occasionally as island diverters.

Forced Turn
Islands

Raised islands that block through movements on
approaches to an intersection and direct traffic to turn through
the intersection.

29

Prohibited on
MPAH facilities

TheMPAHdoesnotrestricttheuseofvolumecontrolmeasuresonnonͲMPAHroadwaysanddrivewaysthat
connectto/fromtheMPAHnetwork.

APPENDIX 9 SAMPLE RESOLUTION
SAMPLE RESOLUTION A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF
CONCERNING THE STATUS OF THE CIRCULATION ELEMENTFOR THE ClTY OF
WHEREAS, the City of desires to maintain and improve the streets within its jurisdiction,
including those arterials contained in the Master Plan of Arterial Highways (MPAH), and
WHEREAS, the City of has endorsed a definition of and a process for, determining
consistency of the City's Traffic Circulation Plan with the MPAH, and
WHEREAS, the City has adopted a General Plan Circulation Element which does not
preclude implementation of the MPAH within its jurisdiction, and
WHEREAS, the City has adopted a resolution informing the Orange County
Transportation Authority (OCTA) that the City's Circulation Element is in conformance
with the County's Master Plan of Arterial Highways and whether any changes to any
arterial highways of said Circulation Element have been adopted by the City during Fiscal
Year 20_-_, and
WHEREAS, the City is required to send annually to the OCTA all recommended changes
to the City Circulation Element and the County Master Plan of Arterial Highways for the
purpose of re-qualifying for participation in the Arterial Highway Financing Program and
Measure M's Streets and Roads Programs.
NOW, THEREFORE, BE IT RESOLVED that the City of , does hereby inform the OCTA
that:
a) The arterial highway portion of the City Circulation Element of the City is in
conformance with the County Master Plan of Arterial Highways.
b) The City attests that no unilateral reduction in through lanes has been made on
any MPAH arterials during Fiscal Year 20_-_.
c) The City has adopted a uniform setback ordinance providing for the preservation
of rights-of-way consistent with the MPAH arterial highway classification.
d) The City has adopted provisions for the limitation of access to arterial highways
in order to protect the integrity of the system.
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Abstract
Claims that roadway investments spur new travel and thus fail to relieve traffic congestion,
known as induced demand, have thwarted road development in both the United States and
abroad. Most past studies point to a significant induced demand effect. This research
challenges past results by employing a path model to causally sort out the links between
freeway investments and traffic increases, using data for 24 California freeway projects
across 15 years. Traffic increases are explained in terms of both faster travel speeds and
land-use shifts that occur in response to adding freeway lanes. While the path model
confirms the presence of induced travel in both the short- and longer-run, estimated
elasticities are generally lower than those of earlier studies. This research also reveals
significant “induced growth” and “induced investment” effects – real-estate development
has gravitated to improved freeway corridors and road investments have been shaped by
traffic trends in California. Fighting road projects on the grounds of induced-demand
should be carefully considered. Energies might be better directed at curbing mis-pricing in
the highway sector and managing land-use changes spawn by road investments.
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Road Expansion, Urban Growth, and Induced Travel:
A Path Analysis
Few issues in the urban transportation field have sparked as much controversy and
threatened proposed road projects as claims of “induced demand”. For decades, highway
critics have charged that building new roads or expanding existing ones to relieve traffic
congestion is a futile exercise. Improved roads simply spur additional travel or divert trips
from parallel routes, quickly returning a facility to its original congested condition. Traffic is
thought to behave more like a gas than a liquid – it expands to fill available space. Regional
transportation plans, such as in the San Francisco Bay Area, have been mired in legal and
political squabbles on the very grounds that they failed to account for the possibility that
new roads might induce sprawl and the extra trips associated with it. Claims of induced
demand have spawned such clichés as “build it and they will come” and “you can’t pave our
way out of traffic congestion”.
The preponderance of empirical evidence to date suggests that induced effects are
substantial. A widely cited study by Hansen and Huang (1997), based on 18 years of data
from 14 California metropolitan areas, found every 10 percent increase in lane miles was
associated with a 9 percent increase in vehicle miles traveled (VMT) four years after road
expansion, controlling for other factors. Another study of 70 U.S. metropolitan areas over a
15-year time period concluded that areas investing heavily in road capacity fared no better in
easing traffic congestion than areas that did not (Surface Transportation Policy Project,
1998). Based on a meta-analysis of more than 100 road expansion projects in the United
Kingdom, Goodwin (1996) found that proportional savings in travel time were matched by
proportional increases in traffic on almost a one to one basis, a finding that prompted the
U.K. government to jettison its longstanding policy, “predict and provide”, of responding to
traffic-growth forecasts by building more motorways.
With the cumulative weight of evidence on induced demand threatening road
projects in many parts of the United States, it bears noting that past research has recently
come under fire on methodological grounds. Many studies can be faulted for failing to
introduce a normative behavioral framework for tracing impacts, one that accounts for
1

intermediate steps between road improvements and traffic growth and that allows for twoway causality (DeCorla-Souza and Cohen, 1999; Cohen, 2001; Pickrell, 2001; Cervero, 2001).
Using data for a panel of California freeways, this paper aims to fill past
methodological gaps by postulating and empirically testing a path model of induced travel.
A short-run model, which focuses on relationships within a one-year time frame, holds that
changes in road supply affect travel speeds, which nearly instantaneously affect traffic levels.
In contrast to most recent analyses of induced demand that measure VMT growth as a direct
function of lane-mile additions, this analysis introduces an important intermediate step –
namely, that road improvements confer benefits, in the form of higher travel speeds, and
that it is changes in operating conditions that influence demand, not the physical attributes
(e.g., lane miles) of a project. A longer-run model traces how road investments induce major
building activities over a multi-year time horizon, and how resulting land-use shifts in turn
lead to increased travel. A feedback loop is also modeled, capturing how traffic growth
influences road investment decisions.
Econometric models are called upon to sort out the relative influences of land-use
shifts in stimulating traffic vis-à-vis travel behavioral adjustments that are normally
associated with induced demand. To the degree that induced travel is found to be a
consequence of long-term structural adjustments, land-use management and planning gains
all the importance as a tool for managing traffic levels.
1. The Anatomy of Induced Demand
Road improvements are thought to have distinct near- and longer-term impacts. In
the short run, increased capacity prompts behavioral shifts – some formerly suppressed trips
are now made (i.e., latent demand), and some motorists switch modes, routes, and times of
travel to exploit available capacity, what Downs (1962, 1992) calls “triple convergence”. For
example, those who previously patronized transit to work might decide to drive once they
see traffic flowing more smoothly. Some who previously commuted on the shoulders of the
peak might start filling freeway slots that are vacant in the heart of the peak. Over the longer
term, structural changes can be expected. Notably, people and firms locate to exploit the
accessibility benefits created when freeways are upgraded. The consequences dot America’s
landscape: fast-food restaurants, gas stations, and other auto-oriented uses cluster around
interchanges, warehouses align themselves along frontage roads, and new residential
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subdivisions spring up along connecting arterials (Hartgen and Kim, 1998; Hartgen and
Curley, 1999).
Some of the traffic gains spawn by a new or improved road are generative in nature
and some are redistributive. The former represents new travel that did not previously exist in
any form. Included here are formerly suppressed trips, longer trips as motorists opt to travel
farther because of freer flowing traffic, and modal shifts. Route and schedule changes, on
the other hand, are redistributive in the sense that they do not increase total miles traveled
(assuming trips do not become more circuitous).
Short of placing an electronic tag on each traveler affected by a new road and
monitoring his or her travel, disentangling the many contributors to increased travel – at
least to a high degree of precision – can be a futile exercise (Bonsall, 1996). For this reason,
many past studies have examined the magnitude of traffic increases following a road
improvement for all sources combined. Some studies have employed county- or
metropolitan-level data to trace the influences of aggregate increases in lane-miles on
aggregate increases in vehicle miles traveled (VMT) (for example: Hansen and Huang, 1997;
Noland and Cowart, 2000; Fulton, et al., 2000). This helps to net out redistributive trips
since route diversions occur largely within the unit of analysis, although the downside of
such aggregate analyses is they are more easily prone to ecological fallacies when drawing
statistical inferences.
Many past empirical studies have applied simplified model structures to gauge
“induced demand” effects. Often, traffic increases are treated as a direct consequence of
lane-mile additions. It is not the lane miles of roads that prompt people to travel more,
however. Rather it is the benefits that the lane miles confer. Only if travel speeds increase
and travel times fall will motorists gravitate to an improved corridor. Adding a 12-foot lane
matters along a highly congested urban corridor; adding one to a lightly trafficked exurban
stretch really does not. A firmer econometric framework is needed to help unravel the
imbedded, often intricate relationship between road investments and traffic conditions.
2. Toward a Normative Theory: A Path Model
Figure 1 presents a path model for tracing the effects of road improvements on
travel demand as well as urban development. The diagram’s solid lines represent nearinstantaneous impacts, occurring within a year’s time. The dashed lines represent longer3

term adjustments, signifying the need for a lagged model structure. In the transportation
and land-use arena, delayed responses to “stimuli” like road improvements reflect
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Figure 1. Hypothesized Path Model

institutional lags – such as the need for local planning agencies to rezone land to
accommodate new growth or time spent by real-estate developers securing building permits
and bank loans.
The path diagram also informs the model estimation process. In the case of unidirectional relationships (in both the near-term and longer-term models), ordinary least
squares (OLS) provides efficient, unbiased estimates (as long as OLS assumptions are met).
Estimation of two-way, co-dependent relationships hinges on the time structure. Where
two variables, like travel speed and demand, nearly instantaneously influence each other,
OLS will produce biased parameter estimates. This is because speed and demand are
endogenously related. Accordingly, instrumental variables are needed to reduce
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simultaneous-equation biases. Where two variables are jointly related, and variable X
influences variable Y nearly instantaneously but Y’s effect on X is delayed over several years,
OLS will generally provide suitable parameter estimates. Because the co-dependence is not
contemporaneous, the value of one variable, by definition, will be pre-determined in relation
to that of the other. For example, while a road improvement can be expected to have a
near-immediate effect on travel speed, the effects of eroding speeds over time (once travel
demand has risen) on the decision to further expand a facility unfold over a number of years.
Econometrically, the values of travel speed in time period (t-n) are already known in relation
to the values of road capacity in the current time period (t). Thus, wherever a solid path-line
operates in both directions between two variables, multi-stage (e.g., two-stage or three-stage)
estimation is called for. Wherever one path-line is solid and the other is dashed in a two-way
relationship, instrumentation is unnecessary.

Effects of Road Improvements on Travel Speeds
This link is missing from most past studies of induced demand. Economic theory
holds that road improvements spur behavioral changes in travel by reducing “generalized
costs”, expressed mainly in terms of travel times. Over a fixed distance, there is a one-toone correspondence between changes in average travel times and average speeds. In this
study, average recorded operating speeds over a one-year period for each study corridor is
used to gauge reductions in generalized costs.

Effects of Road Improvements and Travel Speeds on Urban Development
In congested urban settings with reasonably vibrant economies, real estate
developers scramble to acquire and develop properties with good regional roadway access.
Parcels well-served by roads can yield handsome profits (Voith, 1993; Boarnet and
Chalermpong, 2001). Two forces are set into motion that influence the decision to develop
a parcel, and for modeling purposes help to define a time-lag structure. One is the
announcement and construction of road improvements. Developers are well aware of
roadway projects slated for construction under regional Transportation Improvement
Programs and position themselves to take advantage of planned public improvements. Due
to institutional delays, however, it can take several years before necessary permits are
secured. A five-plus year time lag between project announcement and new development is
5

not uncommon. The time lapse between when capacity is actually added and induced
development occurs is likely shorter, often on the order of two to three years.
Besides the opening of new lanes, actual operating conditions are also thought to
influence the scale of land-use changes, at least at the margin. Higher speeds provide
confirmation, demonstrating first-hand that there are advantages to owning or leasing
properties along a particular stretch of roads. The combination of past-year road
investments and recent trends in operating speeds are thought to influence the amount of
development added within a buffer zone of a freeway.

Effects of Travel Speeds and Urban Development on Travel Demand
It is this link of the path diagram that encapsulates the idea of induced demand. The
model postulates that the combination of current operating speeds on a roadway and
previous-year changes in urban development influence current-period demand levels. Both
factors are thought to increase VMT -- the former in the near term, the latter over the longer
run.

Effects of Travel Demand and Speeds on Road Improvements
Figure 1 also accounts for “induced investment” effects. Notably, changes in a
project’s share of countywide VMT over time can be expected to influence future shares of
countywide road improvements targeted at the corridor, as will trends in travel speeds.
Indeed, a criticism leveled at past induced demand studies is they ignored this feedback loop.
Roads not only stimulate but also respond to demand. Using 60 years of data, a study by the
Urban Transportation Center (1999) found that road improvements in metropolitan Chicago
could be better explained by population growth a decade earlier than vice-versa. Over time,
it is this combination of “induced demand” and “induced investment” effects that yields
some degree of partial equilibrium between road supply and demand.
3. Methodology and Data
For purposes of empirically testing the hypothesized path model, a system of loglinear equations was specified and estimated. In this functional form, coefficient estimates
represented elasticities, revealing the proportional change in one variable as a function of a
proportional change in another, all else being equal. For the longer-run analysis, the
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estimated equations took the following form (with all except the fixed effect variables
expressed as natural logarithms):
Speed Model:
Development Model:
Demand Model:
Supply Model:

Bit = f(Si,t Di,t Ci,t Tt Pi)
Lit = f(Bi,t-n Sit-n Ci,t Tt Pi)
Dit = f(Bi,t Li,t-n Cit Tt Pi)
Sit = f(Di,t-n Bi,t-n Cit Tt Pi)

Where:
B = Benefit vector (e.g., mean operating speed)
S = Supply vector (e.g., lane miles)
D = Demand vector (e.g., vehicle miles traveled)
L = Land-Use vector (e.g., building square footage)
C = Control vector (e.g., median personal income in area)
T = Time-series fixed effect (0-1 “dummy variable”)
P = Project fixed effect (0-1 “dummy variable”)
i = Project cross-sectional observation
t = Time-series observation
n = Length of time lag
With this formulation, benefits and demand are jointly related, thus endogenous
variables (i.e., operating speed and VMT) were predicted as functions of pre-determined
(exogenous and lagged-endogenous) variables. Given the lagged, pre-determined nature of
other endogenous variables, other equations were predicted using ordinary least squares.
Also, various time-lag specifications were attempted in the analyses that follow. Before
turning to the results, background information on data sources, the sampling frame, and
approaches used to measure and impute certain variables are reviewed below.

Data Sources
Records on freeway expansions throughout California were obtained from the
California Department of Highways (CalTrans) for years that matched the time span (1980
to 1994) of annual records on building activities obtained from the U.S. Census Bureau.
Census records on land-use additions were turned to because, among available secondary
sources, they provided the most disaggregate and consistently reported time-series data.
Project contracts archived by CalTrans supplied needed information on freeway
improvements: the project name and location, number of lanes added, and the length of
improved segments.
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Sampling Frame
Only freeway expansion projects that occurred in small to medium-size
municipalities in suburban settings were chosen for the analysis. This constraint was
necessary because of how land-use changes were measured and how building activities were
reported. A two-mile “impact zone” around the centerline of each improved freeway
project was chosen to gauge development impacts, forming a four-mile wide buffer.
However, building data from the census bureau were available only down to the municipal
level. To ensure that the impact zone encompassed a significant share of a municipality’s
land area, only freeway projects that traversed or skirted small-to-medium size cities were
considered for the analysis. In all, 24 freeway-expansion projects over the 1980 to 1994
period (representing 360 data points) were chosen on the grounds that four-mile buffers
encompassed at least 40 percent of the land area of municipalities that were either traversed
or that directly bordered the improved facility.

Variable Measurement
The core variables from Figure 1 that were measured in aggregate units -- notably,
lane-mile of roads, building-permit additions, and VMT – were expressed in proportional
terms for carrying out the path analysis. Specifically, these variables were defined as shares
of countywide totals – e.g., “VMT proportion” represented the share of VMT on all stateowned freeways and highways in a county that occurred on a particular facility for a
particular year. In this sense, core variables were expressed as “market shares”. If the
countywide share of total road-mile additions along a freeway corridor increases, this
research hypothesizes that this will be followed by an increase in the share of countywide
building activities within a four-mile buffer and that this in turn will be followed by increases
in the share of countywide VMT recorded along the facility. Expressing aggregate variables
in proportional terms meant that sub-regional trends and conditions were imbedded in the
analysis.
The biggest measurement challenge involved estimating building activity within fourmile buffer zones. Using a Geographic Information Systems (GIS) street layer as a guide,
paths of the 24 selected freeway projects were digitally traced. Next, four-mile buffers were
formed around each project segment and superimposed onto a GIS layer of municipal
boundaries. From this, the percentage of land area of each affected municipality that lied
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within the four-mile buffer was determined. It was assumed that the share of a
municipality’s building activities within a four-mile buffer matched the share of that
municipality’s land area within the same buffer. This implicitly assumed that land-use
densities were uniform within a municipality. This was felt to be a reasonable assumption
given that densities tend to be fairly similar in most small-to-medium size suburban
municipalities – the places traversed or bordered by the freeway projects that were studied.
To the degree that errors were introduced in imputing building activities within four-mile
buffers, there was no reason to suspect such errors were systematically biased.
Census records contained fairly detailed information (e.g., square-footage, number of
units) on building activities, drawn from municipal and county building-permit records,
across major residential and commercial land-use categories. To empirically test the
“induced growth” hypothesis, a composite variable of “building activity” was created for
each freeway corridor, gauging the relative degree of countywide development that occurred
within a four-mile-wide impact zone. Creating such a variable was necessary since VMT
changes were thought to be less sensitive to particular land uses than the overall amount of
building activity that took place within a corridor. Because building-permit data on the
“scale” of activities reported by the Census Bureau differed among land uses, a composite
variable was needed. (For example, residential development is report by number of housing
units whereas industrial growth is tracked in terms of building square footage.) The
composite represented a weighted average of countywide proportions of each of the six
land-use categories: single-family residential; multi-family residential; offices; retail; industrial;
and other (representing mainly public and institutional uses). Weights were based on total
square footage estimates for each land-use category. Local data on average building sizes
were used to estimate total square footage of housing units, offices, and retail
establishments.i

Induced Travel Versus Induced Demand
As noted previously, not all of the changes in VMT that occur along an improved
roadway are truly “induced demand” since some of the traffic growth migrates from other
facilities, and will thus be redistributed. The term “induced travel” is often used to represent
all changes in trip-making that are unleashed when a road is improved, not only in terms of
newly added traffic but also in terms of diverted trips from other routes (Hills, 1996; Lee, et
9

al., 1999). This distinction is important, and many previous studies have failed to carefully
distinguish “induced demand” from “induced travel”. Because this study examines VMT at
the facility level, and there is no way to know from reported VMT data how much is
diverted, “induced travel” is the focus of the research that follows.
4. Project List, Variables, and Descriptive Statistics
Table 1 lists the 24 freeway projects that formed the panel used to carry out the
analyses, and Map 1 shows their locations within nine of California’s 56 counties. Nineteen
of the freeway segments studied were in four “mature suburban” counties: Contra Costa,
Santa Clara, Orange, and Alameda. As limited-access, high-performance facilities, freeways
provide favorable contexts for gauging induced travel and land-use impacts, particularly in
fairly congested, fast-growing settings such as many of the California corridors studied.
Background data on segment length (in centerline miles) and lane expansions are also
shown in Table 1. For each project, lane-miles of capacity were estimated by simply
multiplying number of lanes by number of centerline miles. For example, the capacity of
Project 15 increased from 15.6 lane miles (4 * 3.9) to 31.2 lane miles (8 * 3.9) when the 3.9mile segment along Interstate-580 in Alameda County was expanded by one lane in each
direction in 1986. In the data base, the number of lane miles for Project 15 was recorded as
15.6 for the period of 1980 to 1985 and 31.2 for the period of 1986 to 1994. Table 1 also
shows the “variable name” used in the predictive models to account for each project’s fixed
effects (based on 0-1 coding). Fixed-effect variables help to capture the unique
characteristics of certain places that are not expressed by other variables in an equation.
Noland and Lem (2000) maintain that the inclusion of fixed-effect variables is absolutely
essential in induced travel studies since so many exogenous, difficult-to-measure factors (e.g.,
entry of women into the workplace) have propelled VMT growth over the past several
decades [see Heanue (1997) for further discussions].
Table 2 presents key variables used in conducting the path analysis, with variables
organized across seven dimensions. Summary statistics for 360 data points (15 years of data
pooled over 24 projects) are also shown. Over the 15-year study period, the 24 freeway
segments constituted, on average, less than 3 percent of countywide VMT and lane-mile
capacity. Office buildings constituted the highest average share (21 percent) of countywide
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Table 1. Freeway Projects: Locations, Centerline Miles, Lane Expansions, and
Variable Name

Project: Facility & County

Centerline
Miles

1. Interstate-5, Orange County
2. Interstate-5, Orange County
3. Interstate-5, Orange County
4. Interstate-5, Orange County
5. Interstate-10, San Bernardino County
6. Interstate-15, Riverside County
7. U.S.-65, Placer County
8. U.S.-101, Ventura County
9. U.S.-101, Santa Clara County
10. U.S.-101, Santa Clara County
11. U.S.-101, Santa Clara County
12. U.S.-101, Santa Clara County
13. U.S.-101, Santa Clara County
14. U.S.-101, San Mateo County
15. Interstate-580, Alameda County
16. Interstate-580, Alameda County
17. Interstate-580, Alameda County
18. Interstate-680, Alameda County
19. Interstate-680, Contra Costa County
20. Interstate-680, Contra Costa County
21. Interstate-680, Contra Costa County
22. Interstate-680, Contra Costa County
23. Interstate-680, Contra Costa County
24. Interstate-680, Contra Costa County

4.9
2.6
2.7
2.1
1.0
3.6
3.5
3.9
1.3
1.9
1.2
5.9
6.4
5.4
3.9
2.1
3.4
2.8
1.3
1.2
3.1
2.7
1.5
1.8

Lane
Expansion
8 to 10 lanes
8 to 16 lanes
6 to 10 lanes
6 to 14 lanes
8 to 10 lanes
4 to 6 lanes
2 to 4 lanes
4 to 6 lanes
6 to 8 lanes
6 to 8 lanes
6 to 8 lanes
6 to 8 lanes
6 to 8 lanes
6 to 8 lanes
4 to 8 lanes
4 to 8 lanes
4 to 6 lanes
4 to 8 lanes
6 to 8 lanes
6 to 7 lanes
4 to 6 lanes
4 to 6 lanes
4 to 6 lanes
4 to 6 lanes

Variable
Name
Project1
Project2
Project3
Project4
Project5
Project6
Project7
Project8
Project9
Project10
Project11
Project12
Project13
Project14
Project15
Project16
Project17
Project18
Project19
Project20
Project21
Project22
Project23
Project24

land-use activities within the freeway buffers. Because study corridors were in suburban
settings, gross densities tended to be fairly low for municipalities served by the freeways
studied. Whites made up a majority of households among the freeway-served municipalities.
Also, an appreciable share of households -- one out of six – was Hispanic.
5. Near-Term Path Model
The near-term model shown in Figure 1 postulates that the influences of freeway
expansions on VMT are channeled through an intermediate step – operating speed. Only if
speeds increase can traffic levels also be expected to rise, reflecting both newly generated
trips (e.g., latent trips unleashed by faster moving traffic) and route diversions. And in due
time, an equilibrium is reached as rising traffic volumes erode the travel-time savings, some
trips are again suppressed, and motorists stop switching routes and modes.
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Map 1. Location of 24 Freeway Projects Across Nine California Counties
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Table 2. Key Endogenous and Predictor Variables: Summary Statistics and Data
Sources
Dimension
Demand
Supply
Benefit
Land Use

Variable

Mean or Proportion

VMT on facility, proportion of
1
countywide total
Lane Miles on facility, proportion of
1
countywide total
Operating speed on facility, mean mph
2
Total building activity , buffer

1

3

proportion of countywide total
Single-family units, buffer
3
proportion of countywide total
Multi-family units, buffer
3
proportion of countywide total
Office valuation, buffer
3
proportion of countywide total
Retail-commercial valuation, buffer
3
proportion of countywide total
Industrial building square footage, buffer
3
proportion of countywide total

Density

Other building square footage, buffer
3
proportion of countywide total
4
Population, persons per square mile, municipality
4

Employment, workers per square mile, municipality
Air Quality, Maximum CO, one hour,
5
parts per million, county

Policy
Population

Personal Income, mean ($000),
6
municipality
6
Race: White, proportion, municipality
Race: Black, proportion, muncipality

6
6

Race: Asian, proportion, municipality
6
Ethnicity: Hispanic, proportion, municipality

Notes: 1 Source: California Department of Transportation, agency data files

Std. Deviation

0.028

0.019

0.021
38.1

0.011
7.5

0.093

0.111

0.022

0.057

0.016

0.022

0.211

0.432

0.073

0.137

0.080

0.125

0.010
1,308.5
744.2

0.045
842.3
531.1

14.17

4.78

20,605
0.669
0.067
0.093
0.166

5,199
0.082
0.051
0.045
0.057

2 Defined as weighted average of countywide proportions for six land-use categories, with weights for each
category measured by the number of units (residential uses) or establishments (non-residential uses).
3 Source: U.S. Census Bureau, Construction-Building Permits, Residential Construction Branch,
Manufacturing Construction Division, Building Permit Branch.
4 Source: California Department of Finance, agency data files
5 Source: California Air Resources Board, agency data files
6 Source: U.S. Department of Commerce, Bureau of Economic Analysis
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Operating Speed Model
The left-hand side of Table 3 presents a best-fitting log-linear model that predicts
operating speeds for any time period as a function of predictor variables for the same time
period. The coefficients for all but the fixed-effect control variables represent point
elasticities. Values of the endogenous variable “VMT proportion” were estimated using
instrumental variables (consisting of all exogenous and fixed-effect variables used in the
simultaneous predictions of “operating speed” and “VMT proportion”). The estimated
model explained over two-thirds of the variation in operating speeds across the 360 pooled
time series and cross-sectional observations.
The results clearly show that operating speeds increased in step with gains in the
share of countywide lane-miles along the study corridors. On average, every 10 percent
increase in a facility’s share of countywide freeway lane mileage was associated with a 4.2
percent increase in mean operating speed on that facility. As hypothesized, rising travel
eroded some of the speed benefits conferred by a road. Based on elasticity values, however,
it appears that VMT increases were not totally offsetting – that is, the speed-enhancing
benefits of freeway expansions exceeded the speed-eroding impacts of rising VMT.
Consistent with theory, Table 3 also shows that operating speeds tended to fall in
higher density settings. Moreover, there appeared to be secular declines in average freeway
speeds, reflected by the consistent negative signs of time-series fixed effect variables (relative
to the prior-year suppressed categories of 1980 and 1981).

Induced Travel Model
The near-term model that predicted VMT shares as a function of mean operating
speeds is shown in the left-hand column of Table 4. Two-stage least squares (2SLS)
estimation was used to provide instrumental-variable estimates of the endogenous variable,
“operating speed”, to reduce possible simultaneous-equation biases.
Statistically significant and positive induced travel effects were found, though it is
noted that the estimated elasticity of 0.238 is considerably smaller than elasticities estimated
in previous county-level studies drawn from California experiences that used lane-miles as a
direct predictor (e.g., Hansen, et al., 1993; Hansen and Huang, 1996; Cervero and Hansen,
2001). It is also smaller than “induced demand” elasticities estimated using project-level data
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Table 3. Operating Speed Model: Natural Logarithm of Mean Operating Speed on
Freeway, 24 California Freeway Segments, 1980 to 1994; 2SLS Estimation; See Tables 1
and 2 for Variable Definitions
NEAR-TERM MODEL
Coefficient
Std. Error
Prob.

LONGER-TERM MODEL
Coefficient
Std. Error
Prob.

Natural Log of:

Lane Mile Proportion
VMT Proportion
Employment Density

0.418
-0.184
-0.173

0.033
0.027
0.011

0.000
0.000
0.000

0.385
-0.165
-0.173

0.085
0.078
0.016

0.000
0.036
0.000

-0.032
-0.045
-0.091
-0.047
-0.046
-0.037
-0.058
-0.056
-0.046
-0.037
-0.052
-0.038

0.024
0.025
0.025
0.025
0.025
0.025
0.026
0.025
0.025
0.026
0.026
0.027

0.198
0.069
0.000
0.064
0.069
0.142
0.024
0.028
0.070
0.147
0.050
0.142

0.247
0.201
0.161
0.212
0.214
0.224
0.206
0.204
0.210
0.226
0.219
0.245

0.221
0.183
0.144
0.170
0.169
0.170
0.181
0.180
0.177
0.178
0.183
0.185

0.272
0.280
0.276
0.226
0.220
0.217
0.267
0.269
0.248
0.212
0.239
0.195

0.188
0.315
0.453
0.494
0.473
-0.219
0.377
0.380
0.300
0.099
0.176
0.102
-0.071
0.122
0.191
-0.117
-0.126
5.630

0.035
0.036
0.039
0.040
0.067
0.039
0.040
0.041
0.035
0.034
0.038
0.034
0.031
0.031
0.032
0.029
0.030
0.107

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.004
0.000
0.003
0.021
0.000
0.000
0.000
0.000
0.000

0.199
0.304
0.430
0.452
0.340
-0.191
0.356
0.324
0.304
0.112
0.167
0.109
-0.074
0.109
0.161
-0.119
-0.125
5.223

0.051
0.052
0.057
0.063
0.140
0.059
0.067
0.070
0.036
0.050
0.054
0.050
0.033
0.045
0.050
0.042
0.043
0.374

0.000
0.000
0.000
0.000
0.016
0.001
0.000
0.000
0.000
0.026
0.002
0.028
0.023
0.016
0.001
0.005
0.004
0.000

Time-Series Fixed Effects:

1982
1983
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
Project Fixed Effects:

Project1
Project2
Project3
Project4
Project5
Project7
Project9
Project10
Project11
Project15
Project16
Project17
Project18
Project19
Project20
Project21
Project22
Constant

Summary Statistics
No. of Cases
F Statistic (prob.)
R Square

360
21.22 (.000)
.675
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360
9.47 (.000)
.632

Table 4. Induced Travel Model: Natural Logarithm of Vehicle Miles Traveled on Freeway
as a Proportion of Countywide VMT on State Freeway and Highway Facilities, 24 California
Freeway Segments, 1980 to 1994; 2SLS Estimation; See Tables 1 and 2 for Variable Definitions
LONGER-TERM MODEL

NEAR-TERM MODEL

Coefficient Std. Error Prob. Coefficient

Std. Error Prob.

Natural Log of:

Operating Speed
Building Activity (T-2)
Building Activity (T-3)
Employment Density
Population Density
Black Proportion
Hispanic Proportion

0.238
--0.394
0.834
-1.244
--

0.083
--0.149
0.219
0.060
--

0.004
--0.009
0.000
0.000
--

0.637
0.107
0.065
-1.071
-0.631
-0.791

0.374
0.055
0.034
-0.211
0.114
0.224

0.089
0.059
0.064
-0.000
0.000
0.001

0.162
0.128
0.108
0.092
0.046
-0.034
-0.035
-0.036
0.016
0.054

0.028
0.027
0.029
0.026
0.026
0.026
0.026
0.026
0.008
0.026

0.000
0.000
0.000
0.000
0.074
0.193
0.175
0.169
0.058
0.038

-0.038
-0.040
-0.095
-0.075
-0.063
-0.117
-0.067
-0.054
0.017
0.079

0.012
0.015
0.039
0.048
0.032
0.033
0.030
0.031
0.009
0.035

0.000
0.000
0.018
0.121
0.049
0.000
0.028
0.079
0.060
0.025

-2.809
-3.220
-3.571
-3.577
2.089
2.347
-1.020
0.705
-1.708
-1.733
-1.303
0.068
0.482
0.485
-0.120
0.377
0.937
0.304
0.386
1.178
0.678
-16.257

0.143
0.144
0.144
0.143
0.238
0.167
0.180
0.093
0.042
0.042
0.043
0.042
0.042
0.067
0.066
0.066
0.039
0.038
0.038
0.037
0.037
0.837

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.108
0.000
0.000
0.069
0.000
0.021
0.000
0.000
0.000
0.000
0.000

-0.831
-1.288
-1.695
-1.681
2.307
2.846
-1.051
2.048
-0.423
-0.459
-1.205
1.208
1.230
0.398
-0.179
0.298
0.968
0.183
0.398
1.272
0.716
-17.143

0.283
0.295
0.314
0.300
0.671
0.418
0.179
0.227
0.047
0.047
0.039
0.047
0.072
0.082
0.063
0.071
0.054
0.059
0.051
0.043
0.042
3.244

0.004
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.005
0.000
0.000
0.002
0.000
0.000
0.004
0.000

Time-Series Fixed Effects:

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
Project Fixed Effects:

Project1
Project2
Project3
Project4
Project5
Project6
Project7
Project8
Project9
Project10
Project11
Project12
Project14
Project15
Project16
Project17
Project18
Project19
Project20
Project21
Project22
Constant

Summary Statistics
No. of Cases
F Statistic (prob.)
R Square

360
339.99 (.000)
.971

360
257.00 (.000)
.973
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(Pells, 1989; Hansen, et al.,, 1993). The lower estimate supports the arguments of Cohen
(1995), DeCorla-Souza (2000), Pickrell (2001), and others that lane-mile elasticities tend to
overstate induced demand effects.
Signs for the other major predictor variables used in the model generally match a
priori expectations. The proportion of countywide VMT along a freeway tended to increase
where the population and employment densities of municipalities traversed or flanked by the
freeway were comparatively high. The racial composition of a corridor (likely reflecting
income and possibly cultural factors) also tended to have some bearing on traffic volumes,
all else being equal.

Short-Run Model Summary
Overall, the short-term path model postulated in Figure 1 was confirmed by the
empirical results. Notably, added capacity increases speeds, which in turn raises the
countywide share of traffic, which then erodes some of the speed benefits, thereby
moderating the growth in traffic until more or less an equilibrium condition is reached.
Based on California experiences along 24 freeway corridors over the 1980 to 1994 period, a
near-term “induced travel” elasticity of 0.24 was estimated. In that some of this travel
increase represents route diversions, the “induced demand” elasticity of newly produced
VMT is likely even smaller. These results, which are more in line with those of several
recent disaggregate, person-level studies of induced demand (Strathman, et al., 2000; Barr,
2000), suggest that past estimates of induced demand derived from lane-mile elasticities have
overstated near-term impacts.

6. Longer-Term Path Model
The results of subjecting the longer-term path model to empirical scrutiny are
summarized in Tables 3 through 7. Current VMT is treated as a product of both immediateand delayed-response influences, the former consisting mainly of behavior shifts (i.e., latent
trips, route diversion) and the latter comprising structural adjustments (i.e., land-use
changes).
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Operating Speed Model
From the right-hand side columns of Table 3, model outputs for predicting mean
operating speeds paralleled those of the near-term model. Differences in coefficient
estimates reflect the influences of a different (and larger) set of instrumental variables in the
longer-term model. In the longer-term specification, the elasticity of operating speed as a
function of relative road capacity and traffic levels was slightly smaller.

Induced Growth Model
The hypothesis of “induced growth” – i.e., road improvements and the resulting
swifter travel speeds spur real-estate construction along a corridor -- was substantially
confirmed. The model presented in Table 5 represents the lagged structure that yielded the
best-fitting statistical results. The model, which explained around two-thirds of variation in
total building activity as a share of countywide totals, reveals the presence of institutional
delays, as postulated. Notably, the share of countywide building square footage and
valuations along a corridor increased with the share of countywide freeway lane-mileage
added three years earlier. Building activities were also highly responsive to average operating
speeds two years before. Evidently, lane-mile additions in previous years, confirmed by
increased operating speeds, spurred developers to build more housing, offices, shops, and
other establishments within several miles of improved freeways. Based on elasticity
estimates, the influences of operating speeds on the decision to build were more than twice
as great as the influences of lane-mile additions. Far more important than either factor was
the control variable “personal income”. All things being equal, growth among the California
municipalities studied tended to gravitate to areas with relatively high incomes.
As noted, a composite variable was created to represent “building activities” within
the two-mile buffers. While this variable proved to be statistically robust, it masked the
relative influences of capacity expansions and speed improvements on development
activities for specific land uses. To shed light on which uses were most sensitive to road
improvements, individual OLS regression models were also estimated that predicted the
shares of countywide units, valuations, or building square footage within freeway impact
zones for specific land uses. The same variables considered in estimating the best-fitting
“building activity” model were candidates for entry into each of the specific land-use models.
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Table 5. Induced Growth Model: Natural Logarithm of Building Activity in TwoMile Buffer as a Proportion of Countywide Building Activity, 24 California Freeway
Segments, 1980 to 1994; OLS Estimation; See Tables 1 and 2 for Variable Definitions
Coefficient

Std. Error

Prob.

0.443
1.052
1.655

0.137
0.267
0.259

0.001
0.000
0.000

-0.430
-1.113
-1.485
-2.295
-2.848
-3.375
-4.176
-4.518
-5.771
-4.889

0.280
0.297
0.322
0.380
0.416
0.460
0.470
0.499
0.513
0.551

0.125
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-0.864
-0.518
0.557
3.891
2.957
1.403
-2.278
-0.853
-0.806
-0.884
1.765
-77.261

0.321
0.313
0.335
0.558
0.339
0.348
0.340
0.351
0.344
0.328
0.317
11.313

0.008
0.098
0.096
0.000
0.000
0.000
0.000
0.016
0.020
0.008
0.000
0.000

Natural Log of:

Lane Miles Proportion (T-3)
Operating Speed (T-2)
Personal Income
Time-Series Fixed Effects:

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
Project Fixed Effects:

Project1
Project2
Project4
Project5
Project7
Project8
Project15
Project16
Project17
Project18
Project19
Constant

Summary Statistics
No. of Cases
F Statistic (prob.)
R Square

360
21.90 (.000)
.666
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Table 6 presents elasticities for designated time-lag periods for the path model’s two
key predictor variables – lane miles and operating speed. Overall, development seemed to
be fairly sensitive to freeway improvements across all six land-use categories. Homebuilding was most responsive. Lane-mile additions two to four years previously, and in the
case of apartments and multi-family units, operating speeds two years earlier, significantly
explained residential construction, with elasticity estimates well above one. Barring
restrictive zoning or Not-in-my-Backyard (NIMBY)resistance, housing developers clearly
reacted to capacity expansions along most of the freeway corridors studied. The opening of
new lanes and the ensuing higher travel speeds appear to have prompted housing developers
to draft plans and seek building permits, with actual housing additions occurring several
years later.
Non-residential activities were most responsive to changes in operating speeds two
to four years previously, with lane-mile additions three to four years earlier exerting more
modest effects on office, industrial, and public-use construction. Consistent with theories of
“highest and best use”, offices and public buildings appeared to value accessibility benefits
conferred by freeway expansions more than industrial uses. These results square with the
finding of Hansen, et al. (1993) that from 1966 to 1989, commercial-office construction in
California urban areas was more sensitive to freeway expansions than were other types of
land uses. Table 5 also shows that prior-year operating speeds, but not lane-mile additions,
spurred retail development. The lower elasticity could reflect the relatively higher
premium many retailers place on visibility and exposure to pass-by traffic, regardless of the
operating speeds, rather than on roadway capacity per se (see, for example, Bonsignore and
Roach, 1992).

Induced Travel Model
Table 4 also provides elasticity estimates of “induced travel” over a longer-term time
horizon, which consistent with theory and past research are higher than short-run effects.
Still, the longer-run elasticity estimate of 0.637 is smaller in absolute terms than elasticities
estimated in previous studies that used lane miles as direct predictors (Hansen, et al., 1993;
Hansen and Huang, 1997; Noland and Cowart, 2000; Cervero and Hansen, 2001).
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Table 6. Summary Elasticities of Building Activities as Functions of Predictor
Variables on Lane Miles and Operating Speeds, and Model Goodness-of-Fit Statistic.
All variables expressed in natural log form, thus coefficients denote elasticities. See Tables 1 and 2
for definitions of variables.

Key Predictor Variables (in natural log form)
Lane Miles
Operating Speed

Building
Activity
Dependent
Variable:
Residential:
Single-Family
2
Multi-Family

1

No. Years
Lagged

Coefficient

No. Years
Lagged

2
4

1.311***
1.252**

-2

-1.260***

0.804
0.747

3
-3
4

0.655*
-0.405*
0.576*

3
4
2
2

0.916*
0.544*
0.762*
0.900*

0.638
0.566
0.708
0.533

Coefficient

R
Square

NonResidential:
3

Office
4
Retail
5
Industrial
6
Other

Key:
***
**
*
1

=
=
=
=

2

=

3

=

4

=

5

=

6

=

Significant at the 0.01 probability level
Significant at the 0.05 probability level
Significant at the 0.01 probability level
Other predictor variables in the model: Time Series: 1984-1997; Project7 through Project15; Project
18.
Other predictor variables in the model: Time Series: 1996-1997; Project1 through Project4; Project 6
through Project9; Project12; Project13; Project18 through Project21.
Other predictor variables in the model: Natural logs of Personal Income, Population Density, and
Asian Proportion; Time Series: 1983 through 1993; Project1 through Project4; Project7 through
Project19.
Other predictor variables in the model: Natural logs of Personal Income, Population Density, White
Proportion, and Asian Proportion; Times Series: 1985 through 1994; Project1; Project2; Project5
through Project11; Project14; Project16 through Project19; Project21.
Other predictor variables in the model: Natural log of Employment Density; Time Series: 1983 through
1994; Project4 through Project11; Project14; Project15; Project18 through Project21.
Other predictor variables in the model: Natural logs of Personal Income, Population Density, and
Black Proportion; Time Series: 1984 through 1994; Project2; Project5 through Project15; Project18;
Project19.
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The longer-term model also reveals that a smaller but nonetheless appreciable
increase in VMT is attributable to heightened development activity along impacted corridors.
Notably, traffic generated by new residential and commercial-industrial-institutional
development accounted for some of the VMT gains, with the additive elasticity for building
activities two and three years previously estimated to be 0.172. The output suggests that the
influences of behavioral shifts (e.g., latent trips, modal changes, route diversions) are nearly
four times as strong as those of structural changes (e.g., land-use shifts).
While longer-run induced travel effects were corroborated by the model, it is worth
noting that other “control” factors, such as population density and racial-economic
attributes (presumably as proxies for income and cultural factors), tended to exert even
stronger influences on VMT shares. All else being equal, dense corridors made up
predominantly of non-black and non-Hispanic households tended to account for relatively
high shares of countywide VMT.

Induced Investment Model
To bring the analysis of freeway demand-supply relationships full circle, a model was
estimated on how road investments respond to traffic increases. Table 7 reveals a
significant induced-investment effect. Every 10 percent increase in the share of countywide
VMT on a corridor two years previously is associated with a 4.9 percent increase in the
current share of countywide lane-mile capacity, ceteris paribus. While the induced-investment
effect appears smaller than the induced-travel effect, the estimated elasticity is considerably
larger than that estimated by Cervero and Hansen (2001) using countywide data from
California over a similar time span. This finding further suggests an over-statement of
induced demand effects from past studies. That is, a significant share of the statistical
correlation between travel demand and road supply has long been assigned to induced
demand effects; however, when a path-model framework is adopted that accounts for
intermediate steps and induced investment effects, longer-run elasticities of VMT growth
tend to be smaller, matched by higher “induced investment” elasticities.
Besides VMT levels, previous-year operating speeds were also statistically associated
with freeway expansion. The fact that variables measuring both VMT and operating speeds
appeared as direct and statistically significant predictors of freeway expansion could reflect
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Table 7. Induced Investment Model: Natural Logarithm of Lane Miles of Freeway
Capacity as a Proportion of Countywide Lane Miles of Capacity for State Freeways,
24 California Freeway Segments, 1980 to 1994; OLS Estimation; See Tables 1 and 2 for

Variable Definitions

Coefficient

Std. Error

Prob.

0.490
-0.425
-0.316

0.049
0.084
0.042

0.000
0.000
0.000

-0.055
-0.113
-0.143
-0.131
-0.568
-0.063
-0.104
-0.071
-0.059
-0.058
-0.032

0.040
0.038
0.037
0.037
0.042
0.402
0.040
0.041
0.041
0.037
0.022

0.164
0.003
0.000
0.000
0.179
0.140
0.010
0.085
0.147
0.133
0.128

0.440
0.204
-1.643
0.289
0.138
-0.152
-0.427
-0.472
-0.243
0.417
0.434
0.240
0.257
0.190
0.432
-0.229
0.286
-2.917

0.064
0.055
0.082
0.070
0.081
0.074
0.053
0.053
0.050
0.080
0.085
0.088
0.052
0.051
0.065
0.053
0.070
0.353

0.000
0.000
0.000
0.000
0.091
0.042
0.000
0.000
0.000
0.000
0.000
0.007
0.000
0.000
0.000
0.000
0.000
0.000

Natural Log of:

VMT Proportion (T-2)
Operating Speed (T-2)
Maximum CO Level
Time-Series Fixed Effects:

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
Project Fixed Effects:

Project1
Project2
Project5
Project6
Project7
Project8
Project9
Project10
Project11
Project12
Project13
Project14
Project15
Project17
Project18
Project20
Project21
Constant

Summary Statistics
360

No. of Cases
F Statistic (prob.)
R Square

217.20 (.000)
.949
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the influences of multiple criteria in investment decisions – that is, a combination of both
traffic growth and performance levels could have played into political decisions to expand
freeway capacity. Table 7 also shows that concerns over air-quality may have deterred
freeway expansion, possibly out of fear that freeway-induced growth would ultimately
exacerbate air quality. This stands in contrast to research by Cervero and Hansen (2001) that
found deterioration in air-quality tended to spur road investments in California under the
premise that congestion relief ultimately produces cleaner air. The fact that these two
studies were carried out using different grains of analysis – county-level data in the case of
the Cervero and Hansen study versus project-level data for this current study – could partly
explain the differences.

Long er-Term Model Summary
Overall, the longer-term model performed fairly well in accounting for VMT growth
along sampled California freeway segments. Evidence of “induced travel”, “induced
growth”, and “induced investment” was uncovered. Elasticity estimates of induced travel
were lower than what was found in most previous studies, including those focused on
California freeways.
The long-run model suggests that it takes around 5 to 6 years before the full-brunt of
traffic increases spurred by land-use shifts to be felt. Based on model outputs, it generally
takes 2 to 3 years for development activity to respond to the addition of lane miles, and
another 3 years for VMT to respond to development activity. The model also suggests that
VMT growth feeds back to influence freeway investments several years later. The entire
lagged structure, then, covers a 7 to 8 year period.
Based on beta weights, about 55 percent of the association between freeway
expansion and VMT growth was accounted for by the path model.ii Thus while the
postulated path model was supported by empirical analysis, more research is needed in
different settings and at different resolutions of analysis to further refine our understanding
of the co-dependencies between road investments, land-use shifts, and induced travel –
hopefully research that is firmly rooted in behavioral and economic theories, and that adopts
a casual modeling framework.
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7. Conclusion
In recent years, concerns over induced demand have seemingly paralyzed the ability
to rationalize road development in the United States. “Build it and they will come” has
become a rallying cry of environmentalists, New Urbanists, and many others opposed to
“sprawl-inducing” freeways.
Fairly firm positions have been taken on the induced demand debate despite the
methodological shortcomings of past research. Simple mode structures have often been
used to reach the conclusion that road investments provide only ephemeral congestion relief,
with most added road capacity absorbed by increases in traffic. The path model presented in
this paper attempts to sort through the ways in which road improvements affect travel
demand, and vice-versa. As with past research, evidence of induced demand, induced
growth, and induced investment was uncovered. Roads and the prominent fixtures of
America’s landscape that they serve – e.g., big-box retail, edge cities, and corporate campuses
– are clearly co-dependent. While the magnitude of induced growth effects found in this
study is generally consistent with that of previous research, the magnitude of induced
demand effects is generally less. To the degree the path model better captures causal
relationships than previous studies, many past elasticity estimates are likely inflated. The
contention that capacity additions are quickly absorbed by increases in traffic and that “you
can’t build yourself out of traffic congestion” might not hold in all settings. Houston is a
case in point. Over the past 15 years when the city invested around a billion dollars annually
in freeway improvements (see Dunphy, 1997), Houston has made greater headway in
relieving traffic congestion than most of its U.S. counterparts (Shrank and Lomax, 2000).
The problems people associate with roads – congestion, air pollution, and the like –
are not the fault of road investments per se. These problems stem mainly from the unborne
externalities from the use of roads, new and old alike. They also stem from the absence of
thoughtful and integrated land-use planning and growth management around new
interchanges and along new corridors. While the induced demand phenomenon is important
and not to be trivialized, far more energies need to go toward figuring out how to best invest
and manage scarce transportation and land resources – e.g., should we be building more bus
rapid transit systems, applying “value-pricing” on current carpool lanes, and more closely
integrating transportation and land use, and if so, when, where, and under what conditions?
Whether new roads are on balance beneficial to society cannot be informed by studies of
25

induced demand, but rather only through a full accounting and weighing of social costs and
benefits.
Critics of any and all highway investments, even those backed by credible benefitcost analyses, should more carefully choose their battles. Energies might be better directed
at curbing mis-pricing in the highway sector and managing land-use changes spawn by road
investments.
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Notes
i

Square footage statistics were already known from the census source for industrial and “other” land
uses.
ii
This was based on the application of “Wright’s Rules” for decomposing correlation coefficients, as
reviewed in Asher (1983). For the long-term model, the Pearson Product-Moment correlation
between the natural logarithms of the “lane mile” variable and the “VMT” variable lagged by 5 years
(to reflect the 2-year lag in lane-miles influencing building activities and the 3-year lag in building
activities influencing VMT) was 0.898. If the model were completely specified, this correlation could
be re-expressed as the sum of the products of beta weights (i.e., standardized regression coefficients)
across all bona fide indirect paths. For the four indirect paths, the products of beta-weights are:
Lane-miles  Speed  VMT [(1.294*0.265) = 0.342]; Lane-miles  Development Activity 
VMT [(0.239*0.284) = 0.068]; Lane-miles  Speed  Development Activity  VMT [(1.294*
0.218*0.284) = 0.080]; Lane-Mile  Speed  VMT  Speed  Development Activity  VMT
[(1.294* 0.265* 0.337*0.218*0.284) = 0.007]. Thus, the total product of beta weights among indirect
path equals 0.497, or 55 percent, of the total correlation of 0.898.
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Adding New Road Capacity Doesn't Improve
Congestion - Surface Transportation Policy
Partnership
STPP Staff

Decades of traffic data across the United States
shows that adding new road capacity doesn’t actually improve congestion. The latest
example of this is the widening of Los Angeles’ I-405 freeway, which was completed
in May 2014 after five years of construction and a cost of over $1 billion.
“The data shows that traffic is moving slightly slower now on 405 than before the
widening,” says Matthew Turner, a Brown University economist, in 405 Commutes
Now a Minute Worse Than Before Carpool Lane.
The main reason, Turner has found, is simple: adding road capacity spurs people to
drive more miles, either by taking more trips by car or taking longer trips than they
otherwise would have. He and University of Pennsylvania economist Gilles Duranton
call this the “fundamental rule” of road congestion (The Fundamental Law of Road
Congestion: Evidence from US Cities) adding road capacity just increases the total
number of miles traveled by all vehicles.
In an influential 2011 paper, the two looked at the total capacity of highways in each
metropolitan area in the US and compared it with the total number of vehicle miles
traveled. They found a one-to-one correlation: the more highway capacity a metro
area had, the more miles its vehicles traveled on them. A 10 percent increase in
capacity, for instance, meant a 10 percent increase in vehicle miles, on average. To
access that paper, click here.
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California argues it should be allowed to set its own fuel efficiency standards. Rich
Pedroncelli/AP hide caption
toggle caption
Rich Pedroncelli/AP
California argues it should be allowed to set its own fuel efficiency standards.
Rich Pedroncelli/AP
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Updated at 11:58 a.m. ET
The Trump administration has proposed a rollback of Obama-era fuel efficiency and
emissions standards, while simultaneously taking aim at California's unique ability to
set more stringent rules.
Under the Obama administration, the Environmental Protection Agency called for
the fuel economy standards for new vehicles to ratchet up over time. The increasingly
strict standards were designed to combat climate change by reducing greenhouse gas
emissions.
On Thursday, the EPA and the National Highway Traffic Safety Administration
released a new proposed rule that would instead freeze the standards at their 2020
levels for six years.
"Cars and trucks are just part of the basic fiber of the American economy and the
American experience, so we take what we're doing very, very seriously," Bill Wehrum,
EPA assistant administrator, told reporters on Thursday.
The agencies say that increasing fuel efficiency requirements contributes to an
increase in the cost of new cars and trucks, which may discourage consumers from
buying new vehicles. Because newer vehicles have advanced safety features, the
administration argues, increasing fuel economy requirements therefore harms
highway safety, as well as having economic effects.
EPA Moves To Weaken Landmark Fuel Efficiency Rules
Consumers Union, the advocacy arm of Consumer Reports, challenged the
administration's argument that freezing the standards promotes safety by making
newer, safer cars more affordable.
"Given this administration's dramatic lack of progress on auto safety, and the auto
industry's proven ability to improve safety and fuel efficiency at the same time, it is
troubling at best that this rollback was made under the guise of safety," David
Friedman, vice president for advocacy at Consumer Reports, said in a statement.
The EPA has also argued that the federal standards imposed by the Obama
administration are burdensome on auto manufacturers. However, "major automakers
have repeatedly said they do not back freezing the requirements but have called for
changes to take into account fuel prices and shifting consumer demand," Reuters
says.
The proposed rules also call for eliminating California's power to set its own auto
emissions standards, a powerful tool the state has used to try to curb greenhouse gas
emissions.
Because of a federal waiver, California has been allowed to set its own tailpipe
emissions standards that are more stringent than federal law.
This is a privilege that California alone has, as NPR reported: "Other states can follow
California's lead or the federal government's lead but they aren't allowed to strike out
on their own."
The proposed rules call this practice a "fundamental and unnecessary complication"
to regulations, and proposed replacing them with a less-stringent set of rules applying
5/17/2019, 4:33 PM

White House Proposal Rolls Back Fuel Economy Standards, No Excepti...

3 of 4

https://www.npr.org/2018/08/02/631986713/white-house-proposal-rolls-...

to all 50 states.
"California will fight this stupidity in every conceivable way possible," California Gov.
Jerry Brown said in a statement on Thursday.
California Attorney General Xavier Becerra called the proposed rules "a brazen
attack, no matter how it is cloaked, on our nation's Clean Car Standards."
At least 12 other states have adopted California's standards, and together they form a
powerful unit. As NPR's Nate Rott reported, "together they account for a third of all
car sales in the U.S."
California, 16 other states and the District of Columbia sued the EPA in May in
anticipation of the EPA action, NPR has reported: "The states are asking a court to
review the EPA's proposed actions, arguing that they violate the Clean Air Act."
States Sue The EPA To Protect Obama-Era Fuel Efficiency Standards
Now Becerra is planning to lead 19 attorneys general in a new lawsuit against the
actual proposal.
California prides itself as a pioneer in pushing for clean air — an approach that was
born out of its own severe air pollution issues. In the 1940s, the smog was sometimes
so thick in Los Angeles that visibility was just three blocks, according to the California
Air Resources Board.
For decades, the state has argued that it needs stricter standards "due to California's
unique geography, weather and expanding number of people and vehicles," CARB
adds.
California has already reached its emissions reduction target for 2020. As the Los
Angeles Times reported, it has "hit its target to reduce greenhouse gas emissions
below 1990 levels." Now, it's trying to cut emissions even further, aiming for an
additional 40 percent by 2030.
But automobiles are, by far, the largest source of California's greenhouse gas
emissions. And as the Times reported, those numbers have been rising.
California's regulations also require car companies to produce and deliver a specific
percentage of vehicles that are zero emissions — a framework that other states have
also adopted.
Some conservative groups have welcomed the proposed rules.
Brent Gardner, Americans for Prosperity chief government affairs officer, said in a
statement that California's higher fuel standards — and its electric vehicles mandate,
in particular — impose costs on carmakers that ultimately are passed on to all
consumers.
"Someone in Oklahoma should not be forced to pay more for their truck to subsidize
someone's Tesla in San Francisco," he said in a statement.
Meanwhile, a group of 10 health and medical organizations, including the American
Lung Association, called the suggested policy change a "step backward" in the fight
against climate change.
5/17/2019, 4:33 PM

White House Proposal Rolls Back Fuel Economy Standards, No Excepti...

4 of 4

https://www.npr.org/2018/08/02/631986713/white-house-proposal-rolls-...

"From degraded air quality due to higher temperatures to increased risk from
wildfires, climate change poses serious threats to all Americans, especially to the most
vulnerable, including children, older adults and those living with chronic diseases,"
the groups said in a combined statement.
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This report was prepared by the U.S. Energy Information Administration (EIA), the statistical and analytical agency
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as representing those of the Department of Energy or other federal agencies.
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The Annual Energy Outlook provides long-term energy projections
for the United States
• Projections in the Annual Energy Outlook 2019 (AEO2019) are not predictions of what will happen, but
rather modeled projections of what may happen given certain assumptions and methodologies.
• The AEO is developed using the National Energy Modeling System (NEMS), an integrated model that
captures interactions of economic changes and energy supply, demand, and prices.
• Energy market projections are subject to much uncertainty because many of the events that shape
energy markets as well as future developments in technologies, demographics, and resources cannot be
foreseen with certainty. To illustrate the importance of key assumptions, AEO2019 includes a Reference
case and six side cases that systematically vary important underlying assumptions.
• More information about the assumptions used in developing these projections will be available shortly
after the release of the AEO2019.
• The AEO is published to satisfy the Department of Energy Organization Act of 1977, which requires the
Administrator of the U.S. Energy Information Administration to prepare annual reports on trends and
projections for energy use and supply.
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Alternative and electric vehicles gain market share in the Reference
case—
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—but gasoline vehicles remain the dominant vehicle type through
2050
• The combined share of sales attributable to gasoline and flex-fuel vehicles (which use gasoline blended
with up to 85% ethanol) declines from 93% in 2018 to 75% in 2050 because of the growth in battery
electric vehicle (BEV), plug-in hybrid electric vehicle (PHEV), and hybrid electric vehicle sales.
• California’s Zero-Emission Vehicle regulation, which nine additional states have adopted, requires a
minimum percentage of vehicle sales of BEV and PHEV. In 2025, the year the regulation and new federal
fuel economy standards go into full effect, projected sales of BEV and PHEV reach 1.3 million, or about
8% of projected total vehicle sales in the Reference case.
• Sales of the longer ranged 200- and 300-mile BEVs grow during the entire projection period, tempering
sales of the shorter-range 100-mile BEV and PHEV.
• New vehicles of all fuel types show significant improvements in fuel economy because of compliance with
increasing fuel economy standards. New vehicle fuel economy rises by 43% from 2018 to 2050.
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New report says the future of EVs in the U.S. looks grim

Electric vehicles may not have the stamina to outsell gasoline engines. Photo: Paul Aiken/Digital First
Media/Boulder Daily Camera via Getty Images

The Energy Information Administration's latest set of long-term projections is kind of a sad
trombone when it comes to the growth of electric vehicles in the U.S.
Where it stands: The "reference case" in the EIA's Annual Energy Outlook 2019 projects that EVs
will grow but internal combustion engines will remain "dominant" through at least mid-century.

They see gasoline-powered and to a much lesser extent "flex fuel" (gasoline-high ethanol)
vehicles accounting for 75% of the light-duty sales in 2050.
The other side: Contrast their outlook with the consultancy BloombergNEF.
They see battery electric vehicles (BEVs) and plug-in hybrids swelling to 64% of the U.S.
market in 2040, with BEV sales around 10.3 million, which is several times what EIA
projects, their analysts told me.
Yes, BNEF has long been the optimistic end of the spectrum, but a number of major
forecasters have been boosting their estimates, too.
Where it stands: The EIA has long faced criticism for low-balling the growth of renewables, and
there's reason to think they're too conservative when it comes to EVs too.
Consider Rice University analyst Daniel Cohan, who questions the EIA's cost comparisons
for gasoline-powered versus electric-powered vehicles.
But, but, but: To be fair, it's an exercise and the EIA takes some pains to show that there are all
kinds of variables and the future, like, hasn't even happened yet.
The reference case, for instance, assumes that laws and policies remain unchanged, and
needless to say U.S. policy isn't static.
Go deeper: Harvard energy expert Jesse Jenkins discussed the topic via this Twitter thread over
the weekend.
It's a helpful look at the uses and limitations of long-term models and his view that the
EIA's methods don't adequately consider technology and economic changes.

ELECTRIC VEHICLES

❯

Exhibit 8

Growing Cooler: The Evidence on
Urban Development and Climate
Change
Reid Ewing, Keith Bartholomew, Steve Winkelman,
Jerry Walters, and Don Chen
with Barbara McCann and David Goldberg

This new book documents how key changes in land development patterns could help reduce vehicle
greenhouse gas emissions. Based on a comprehensive review of dozens of studies by leading urban
planning researchers, the book concludes that urban development is both a key contributor to climate
change and an essential factor in combating it. The authors make the case that one of the best ways to
reduce vehicle travel is compact development: building places in which people can get from one place to
another without driving. This includes developments with a mix of uses and pedestrian-friendly designs.
Changing demographics, shrinking households, rising gas prices, and lengthening commutes are
contributing to the demand for smaller homes and lots, townhouses, and condominiums near jobs and
other activities. Current government policies and regulations encourage sprawling, auto-dependent
development. The book recommends changes that can be made to make green neighborhoods more
available and more affordable.
Urban Planning, approximately 60 pages, 6 x 9 Paper, $19.95 (CAN $23.95) 978-0-87420-082-9
Publication Date: October 2007
Publisher: Urban Land Institute
Publicity Contact: Patricia Riggs (202) 624-7086 E-mail: priggs@uli.org
Distributed by Independent Publishers Group
814 N. Franklin Street
Chicago, IL 60610

Growing Cooler: The Evidence on
Urban Development and Climate
Change
Reid Ewing, Keith Bartholomew, Steve Winkelman,
Jerry Walters, and Don Chen
with Barbara McCann and David Goldberg

The policy recommendations presented in this book do not
necessarily reflect the opinions of the Urban Land Institute.
Copyright © 2007 by ULI–the Urban Land Institute
All rights reserved. No part of this book may be reproduced in any form or by any means, including
photocopying and recording, or by any information storage and retrieval system, without written
permission of the publisher.
ULI–the Urban Land Institute
1025 Thomas Jefferson Street, N.W.
Washington, D.C. 20007-5201
ISBN: 978-0-87420-082-2

ULI Project Staff
Rachelle L. Levitt
Executive Vice President, Information Group
Publisher
Nancy H. Stewart
Director, Book Program
Managing Editor
Lori Hatcher
Managing Director, Publications Marketing
Julie D. Stern
JDS Communications
Manuscript Editor
Betsy Van Buskirk
Art Director
Craig Chapman
Director, Publishing Operations

About ULI
The mission of the Urban Land Institute is to provide leadership in the responsible use of land
and in creating and sustaining thriving communities worldwide. ULI is committed to
•

Bringing together leaders from across the fields of real estate and land use policy to
exchange best practices and serve community needs;

•

Fostering collaboration within and beyond ULI’s membership through mentoring,
dialogue, and problem solving;

•

Exploring issues of urbanization, conservation, regeneration, land use, capital formation,
and sustainable development;

•

Advancing land use policies and design practices that respect the uniqueness of both built
and natural environments;

•

Sharing knowledge through education, applied research, publishing, and electronic
media; and

•

Sustaining a diverse global network of local practice and advisory efforts that address
current and future challenges.

Established in 1936, the Institute today has some 38,000 members in over 90 countries,
representing the entire spectrum of the land use and development disciplines. ULI relies heavily
on the experience of its members. It is through member involvement and information resources
that ULI has been able to set standards of excellence in development practice. The Institute has
long been recognized as one of the world’s most respected and widely quoted sources of
objective information on urban planning, growth, and development.

About the Authors
Reid Ewing is a research professor at the National Center for Smart Growth, University of Maryland;
an associate editor of the Journal of the American Planning Association; a columnist for Planning
magazine; and a fellow of the Urban Land Institute. Earlier in his career, he served two terms in the
Arizona legislature, analyzed urban policy issues at the Congressional Budget Office, and lived and
worked in Ghana and Iran.
Keith Bartholomew is an assistant professor of urban planning in the University of Utah’s
College of Architecture + Planning. An environmental lawyer, he worked for ten years as the
staff attorney for 1000 Friends of Oregon, where he directed “Making the Land Use,
Transportation, Air Quality Connection” (LUTRAQ), a nationally recognized research program
examining the interactive effects of community development and travel behavior.
Steve Winkelman is director of the Transportation Program at the Center for Clean Air Policy
(CCAP). He coordinated transportation analyses of climate change plans for New York and
several other states, culminating in the CCAP Transportation Emissions Guidebook, which
quantifies savings from 40 transportation policies. In February 2007 Steve launched a national
discussion, “Linking Green-TEA and Climate Policy,” to craft policy solutions that address
travel demand.
Jerry Walters is a principal and chief technical officer with Fehr & Peers Associates, a Californiabased transportation planning and engineering firm. He directs integrated land use/transportation
research and planning for public entities and real estate development interests throughout the United
States and abroad.
Don Chen is the founder and executive director of Smart Growth America (SGA) and has
worked for the Surface Transportation Policy Project, the World Resources Institute, and the
Rocky Mountain Institute. He has been featured in numerous news programs and publications;
has lectured in North America, Europe, Australia, and Asia; and has written for many magazines
and journals, including “The Science of Smart Growth” for Scientific American.

Acknowledgments
The authors wish to thank the following individuals for contributions to this publication. The lead
reviewers from the urban planning field were Arthur C. “Chris” Nelson, Virginia Polytechnic Institute,
and Robert Cervero, University of California at Berkeley. From the climate community, the lead
reviewers were Deron Lovaas, Natural Resources Defense Council, and Michael Replogle,
Environmental Defense.
Other reviewers included Robert Dunphy from the Urban Land Institute; Geoffrey Anderson, Ilana
Preuss, Megan Susman, and John Thomas of the U.S. Environmental Protection Agency; Stephen
Godwin, Transportation Research Board; Megan Lewis, American Planning Association; Lee Epstein,
Chesapeake Bay Foundation; Greg LeRoy, Good Jobs First; Todd Litman, Victoria Transport Institute;
Matthew Johnston, Environmental and Energy Study Institute; Peter Pollock, Lincoln Institute of Land
Policy; Robert Johnston, University of California at Davis; Mark Muro, Brookings Institution; Scott
Bernstein, Center for Neighborhood Technology; Peter Newman, Murdoch University; Brian Orland,
Penn State University; Naomi Friedman, Metropolitan Washington Council of Governments; Shelley
Poticha and Mariia Zimmerman, Reconnecting America; Jody McCullough, Rob Kafalenos, Kevin
Black, David Kuehn, Ed Weiner, and Jack Wells, U.S. Federal Highway Administration; John
Holtzclaw, Sierra Club; Kurt Culbertson, American Society of Landscape Architects; Rich
McClintock, University of Colorado at Denver; Kaid Benfield, Natural Resources Defense Council;
Larry Frank, University of British Columbia; and Judy Corbett, Local Government Commission.
Stephanie Potts and Kate Rube of Smart Growth America helped with logistics. Shala White and
Meghan Ewing produced graphic materials. The U.S. Environmental Protection Agency (EPA), the
National Endowment for the Arts (NEA), and the William and Flora Hewlett Foundation funded the
research. The Governors’ Institute on Community Design also assisted in the development of the book.
Reid Ewing
College Park, Maryland

Contents
Executive Summary
Driving Up CO2 Emissions
Changing Development Patterns to Slow Global Warming
The Potential for Smart Growth
A Climate-Sparing Strategy with Multiple Payoffs
Policy Recommendations

1. Introduction
1.1 Background
1.2 The Nature of Compact Development
1.3 The High Costs of Urban Sprawl and Automobile Dependence
1.4 A Perfect Storm in Climate Policy
1.5 A Perfect Storm in Consumer Demand
1.6 And a Perfect Storm in Urban Planning
1.7 The Impact of Compact Development on VMT and CO2 Emissions
1.7.1 Market Share of Compact Development
1.7.2 Reduction in VMT per Capita with Compact Development
1.7.3 Increment of New Development or Redevelopment Relative to the Base
1.7.4 Proportion of Weighted VMT within Urban Areas
1.7.5 Ratio of CO2 to VMT Reduction
1.7.6 Proportion of Transport CO2 from Motor Vehicles
1.7.7 Net CO2 Reduction in Comparison to Other Actions
1.8 The Organization of this Report

2. The VMT/CO2/Climate Connection
2.1 Prospects for the U.S. Transportation Sector
2.2 VMT and CO2 Projections
2.3 Other Influences on CO2 Emissions
2.3.1 Vehicle Trip Frequencies
2.3.2 Vehicle Operating Speeds
2.3.3 Synthesis

3. The Urban Environment/VMT Connection
3.1 Aggregate Travel Studies
3.1.1 Measuring Urban Sprawl
3.1.2 Relating Urban Sprawl to Travel Outcomes
3.1.3 Sprawl versus VMT
3.1.4 Sprawl versus Congestion
3.2 Disaggregate Travel Studies
3.2.1 Accessibility Again
3.2.2 Measuring the Five Ds
3.2.3 D Variables versus VMT and VT
3.2.4 Meta-Analysis of Disaggregate Travel Studies

3.3 Regional Growth Simulations
3.3.1 The Rise of Scenario Planning
3.3.2 The Scenario Planning Process
3.3.3 Case Study: Sacramento Region Blueprint Study
3.3.4 A Sample of Regional Scenario Studies
3.3.5 Differences across Scenarios
3.3.6 Meta-Analysis of Regional Simulation Studies
3.3.7 The Conservative Nature of Scenario Forecasts
3.3.8 Regional Growth and Vehicle Emissions
3.3.9 Regional Growth and Transportation Pricing
3.4 Project-Level Simulations
3.4.1 Case Study: Atlantic Steel Project XL
3.4.2 Site Plan Influences on VMT
3.4.3 Regional Location Influences on VMT
3.4.4 The Relationship between VMT Reduction and CO2 Reduction

4. Environmental Determinism versus Self Selection
4.1 The Empirical Literature on Self Selection
4.2 The Built Environment May Matter in any Case

5. Induced Traffic and Induced Development
5.1 Case Study: Interstate 270
5.2 The Magnitude of Induced Traffic
5.3 The Role of Induced Development
5.4 Historical Changes in Induced Development
5.5 What Is Known about Induced Development

6. The Residential Sector
7. Policy and Program Recommendations
[NOTE: THIS CHAPTER IS STILL IN PRELIMINARY FORM AND IS SUBJECT TO
CHANGE]
7.1 Federal Policy Recommendations
7.1.1 Require Transportation Conformity for Greenhouse Gases
7.1.2 Use Cap-and-Trade (or Carbon Tax) Revenues to Promote Infill
Development
7.1.3 Enact “Green-TEA” Transportation Legislation that Reduces GHGs
7.1.4 Replace Funding Formulas with Funding Based on Progress toward
National Goals
7.1.5 Provide Funding Directly to Metropolitan Planning Organizations
7.1.6 Develop a National Blueprint Planning Process that Encourages
Transportation Choices and Better System Management
7/1/7 Place More Housing within Reach
7.1.8 Create a New Program to Provide Funding to “Rewrite the Rules”
7.2 State Policy Recommendations
7.2.1 Set Targets for Vehicle-Miles of Travel

7.2.2 Adopt Transportation and Land Use Policies that Support Climate Goals
7.2.3 Align Spending with Climate and Smart Growth Goals
7.2.4 Create Economic Development Incentives
7.2.5 Eliminate Perverse Local Growth Incentives
7.3 Regional and Local Policy Recommendations
7.3.1 Change the Development Rules
7.3.2 Favor Good Projects in the Approval Process
7.3.3 Prioritize and Coordinate Funding to Support Infill Development
7.3.4 Make Transit, Pedestrians, and Bikes an Integral Part of Community
Development
7.3.5 Invest in Civic Engagement and Education
7.4 Developing a Comprehensive Policy Package

8. Conclusion
References

Executive Summary
The phrase “you can’t get there from here” has a new application. For climate stabilization, a
commonly accepted target would require the United States to cut its carbon dioxide (CO2)
emissions by 60 to 80 percent as of 2050, relative to 1990 levels. Carbon dioxide levels have
been increasing rapidly since 1990, and so would have to level off and decline even more rapidly
to reach this target level by 2050. This publication demonstrates that the U.S. transportation
sector cannot do its fair share to meet this target through vehicle and fuel technology alone. We
have to find a way to sharply reduce the growth in vehicle miles driven across the nation’s
sprawling urban areas, reversing trends that go back decades.
This publication is based on an exhaustive review of existing research on the relationship
between urban development, travel, and the CO2 emitted by motor vehicles. It provides evidence
on and insights into how much transportation-related CO2 savings can be expected with compact
development, how compact development is likely to be received by consumers, and what policy
changes will make compact development possible. Several related issues are not fully examined
in this publication. These include the energy savings from more efficient building types, the
value of preserved forests as carbon sinks, and the effectiveness of pricing strategies—such as
tolls, parking charges, and mileage-based fees—when used in conjunction with compact
development and expanded transportation alternatives.
The term “compact development” does not imply high-rise or even uniformly high density, but
rather higher average “blended” densities. Compact development also features a mix of land
uses, development of strong population and employment centers, interconnection of streets, and
the design of structures and spaces at a human scale.

The Basics
Scientific consensus now exists that greenhouse gas accumulations due to human activities
are contributing to global warming with potentially catastrophic consequences (IPCC 2007).
International and domestic climate policy discussions have gravitated toward the goal of
limiting the temperature increase to 2°C to 3°C by cutting greenhouse gas emissions by 60
to 80 percent below 1990 levels by the year 2050. The primary greenhouse gas is carbon
dioxide, and every gallon of gasoline burned produces about 20 pounds of CO2 emissions.

Driving Up CO2 Emissions
The United States is the largest emitter worldwide of the greenhouses gases that cause global
warming. Transportation accounts for a full third of CO2 emissions in the United States, and that
share is growing as others shrink in comparison, rising from 31 percent in 1990 to 33 percent
today It is hard to envision a “solution” to the global warming crisis that does not involve
slowing the growth of transportation CO2 emissions in the United States.

The Three-Legged Stool Needed to Reduce CO2 from Automobiles
Transportation CO2 reduction can be viewed as a three-legged stool, with one leg related to
vehicle fuel efficiency, a second to the carbon content of the fuel itself, and a third to the amount
of driving or vehicle miles traveled (VMT). Energy and climate policy initiatives at the federal
and state levels have pinned their hopes almost exclusively on shoring up the first two legs of the
stool, through the development of more efficient vehicles (such as hybrid cars) and lower-carbon
fuels (such as biodiesel fuel). Yet a stool cannot stand on only two legs.
As the research compiled in this publication makes clear, technological improvement in vehicles
and fuels are likely to be offset by continuing, robust growth in VMT. Since 1980, the number of
miles Americans drive has grown three times faster than the U.S. population, and almost twice as
fast as vehicle registrations (see Figure 0-1). Average automobile commute times in metropolitan
areas have risen steadily over the decades, and many Americans now spend more time
commuting than they do vacationing.
Figure 0-1 Growth of VMT, Vehicle Registrations, and Population in the United States
relative to 1980 Values
Source: FHWA 2005.
VMT

Vehicles

Population

2.5

Index (1980 = 1)

2

1.5

1

0.5

04
20

02
20

00
20

98
19

96
19

94
19

92
19

90
19

88
19

86
19

84
19

82
19

19

80

0

This raises some questions, which this report addresses. Why do we drive so much? Why is the
total distance we drive growing so rapidly? And what can be done to alter this trend in a manner
that is effective, fair, and economically acceptable?
The growth in driving is due in large part to urban development, or what some refer to as the
built environment. Americans drive so much because we have given ourselves little alternative.
For 60 years, we have built homes ever farther from workplaces, created schools that are
inaccessible except by motor vehicle, and isolated other destinations—such as shopping—from

work and home. From World War II until very recently, nearly all new development has been
planned and built on the assumption that people will use cars virtually every time they travel. As
a larger and larger share of our built environment has become automobile dependent, car trips
and distances have increased, and walking and public transit use have declined. Population
growth has been responsible for only a quarter of the increase in vehicle miles driven over the
last couple of decades. A larger share of the increase can be traced to the effects of a changing
urban environment, namely to longer trips and people driving alone.
As with driving, land is being consumed for development at a rate almost three times faster than
population growth. This expansive development has caused CO2 emissions from cars to rise even
as it has reduced the amount of forest land available to absorb CO2.
How Growth in Driving Cancels Out Improved Vehicle Fuel Economy
Carbon dioxide is more difficult to control through vehicle technology than are conventional air
pollutants. Conventional pollutants can be reduced in automobile exhaust with sophisticated
emission control systems (catalytic converters, on-board computers, and oxygen sensors).
Carbon dioxide, meanwhile, is a direct outcome of burning fossil fuels; there is no practical way
to remove or capture it from moving vehicles. At this point in time, the only way to reduce CO2
emissions from vehicles is to burn less gasoline and diesel fuel.
An analysis by Steve Winkelman of the Center for Clean Air Policy, one of the coauthors of this
publication, finds that CO2 emissions will continue to rise, despite technological advances, as the
growth in driving overwhelms planned improvements in vehicle efficiency and fuel carbon
content. The U.S. Department of Energy’s Energy Information Administration (EIA) forecasts
that driving will increase 59 percent between 2005 and 2030 (red line, Figure 0-2), outpacing the
projected 23 percent increase in population. The EIA also forecasts a fleetwide fuel economy
improvement of 12 percent within this time frame, primarily as a result of new federal fuel
economy standards for light trucks (green line, Figure 0-2). Despite this improvement in
efficiency, CO2 emissions would grow by 41 percent (dark blue line, Figure 0-2).
Figure 0-2 Projected Growth in CO2 Emissions from Cars and Light Trucks
Source: EIA 2007.
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U.S. fuel economy has been flat for almost 15 years, as the upward spiral of car weight and
power has offset the more efficient technology. Federal and state efforts are underway to
considerably boost vehicle efficiency and reduce greenhouse gas emissions. In June 2007, the
U.S. Senate passed corporate average fuel economy (CAFE) standards that would increase new
passenger vehicle fuel economy from the current 25 miles per gallon (mpg) to 35 mpg by 2020.
(As of this writing, the House has not acted.). California plans to implement a low carbon
standard for transportation fuels, specifically a 10 percent reduction in fuel carbon content by
2020.
Even if these more stringent standards for vehicles and fuels were to go into effect nationwide,
transportation-related emissions would still far exceed target levels for stabilizing the global
climate (see Figure 0-3). The rapid increase in driving would overwhelm both the increase in
vehicle fuel economy (green line) and the lower carbon fuel content (purple line). In 2030, CO2
emissions would be 12 percent above the 2005 level, and 40 percent above the 1990 level
(turquoise line). For climate stabilization, the United States must bring the CO2 level to 15 to 30
percent below 1990 levels by 2020 to keep in play a CO2 reduction of 60 to 80 percent by 2050.
Figure 0-3 Projected Growth in CO2 Emissions from Cars and Light Trucks Assuming
Stringent Nationwide Vehicle and Fuel Standards*
Source: EIA 2007
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As the projections show, the United States cannot achieve such large reductions in
transportation-related CO2 emissions without sharply reducing the growth in miles driven.

Changing Development Patterns to Slow Global Warming
Recognizing the unsustainable growth in driving, the American Association of State Highway
and Transportation Officials (AASHTO), representing state departments of transportation, is
urging that the growth of vehicle miles driven be cut in half. How does a growing country—one
with 300 million residents and another 100 million on the way by mid-century—slow the growth
of vehicle miles driven?

Aggressive measures certainly are available, including imposing ever stiffer fees and taxes on
driving and parking or establishing no-drive zones or days. Some countries are experimenting
with such measures. However, many in this country would view such steps as punitive, given the
reality that most Americans do not have a viable alternative to driving. The body of research
surveyed here shows that much of the rise in vehicle emissions can be curbed simply by growing
in a way that will make it easier for Americans to drive less. In fact, the weight of the evidence
shows that, with more compact development, people drive 20 to 40 percent less, at minimal or
reduced cost, while reaping other fiscal and health benefits.
How Compact Development Helps Reduce the Need to Drive
Better community planning and more compact development help people live within walking or
bicycling distance of some of the destinations they need to get to every day—work, shops,
schools, and parks, as well as transit stops. If they choose to use a car, trips are short. Rather than
building single-use subdivisions or office parks, communities can plan mixed-use developments
that put housing within reach of these other destinations. The street network can be designed to
interconnect, rather than end in culs-de-sac and funnel traffic onto overused arterial roads.
Individual streets can be designed to be “complete,” with safe and convenient places to walk,
bicycle, and wait for the bus. Finally, by building more homes as condominiums, townhouses, or
detached houses on smaller lots, and by building offices, stores and other destinations “up” rather
than “out,” communities can shorten distances between destinations. This makes neighborhood
stores more economically viable, allows more frequent and convenient transit service, and helps
shorten car trips.
Figure 0-4 Destinations within One-Quarter Mile of Center for Contrasting Street
Networks in Seattle
Source: Moudon et al. 1997.
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Increases in greenhouse-gas emissions from
highway-widening projects
October 2007
By Clark Williams-Derry, Research Director
Summary
Road-building proponents often suggest that adding lanes to a highway will reduce
greenhouse gas emissions. By easing congestion, they argue, new lanes will reduce the
amount of fuel that vehicles waste in stop-and-go traffic, leading to lower releases of
climate-warming gases from cars and trucks.
Over the short term—perhaps 5 to 10 years after new lanes are opened to traffic—this
argument may hold some slim merit. But considering the increased emissions from
highway construction and additional vehicle travel, adding one mile of new highway lane
will increase CO2 emissions by more than 100,000 tons over 50 years.

Carbon dioxide emissions from building one lane-mile of urban highway, over 50 years

Construction, building materials, and maintenance

3,500 tons

Net congestion relief

-7,000 tons

Additional vehicle travel on the facility

90,000 tons

Induced vehicle travel off the facility

TOTAL

30,000-100,000 tons

116,500-186,500 tons

At current rates of emissions, 100,000 tons of CO2 equals the 50-year climate footprint
of about 100 typical US residents.
Because future traffic volumes, vehicle technologies, and land use patterns are inherently
uncertain, these estimates should be taken as rough approximations. Yet under almost
any set of plausible assumptions, widening a highway in a congested urban area will
substantially increase long-term greenhouse gas emissions.
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Analysis and Discussion

1) The highway itself: 3,500 tons
of CO2 from road construction
and maintenance

Cumulative CO2 emissions per lane-mile
(thousand tons)

To estimate changes in vehicle emissions resulting from highway lane expansion,
Sightline developed a spreadsheet model covering 50 years of highway-related CO2
emissions. Using this model, Sightline developed a mid-point estimate for highway CO2
emissions per lane mile, based on a
plausible range of possible future
After new lanes are completed, emissions
travel characteristics. Sightline’s
from additional traffic quickly overwhelm
model predicts changes in CO2
short- term congestion relief.
emissions as follows (see Method
Notes for details of our assumptions
500
and analysis):

400
With new lanes

300

Two recent international studies of the
200
life-cycle energy costs of highway
No new lanes
construction have estimated that, after
accounting for the manufacturing of
100
concrete, steel, and other energyintensive construction materials, as
well as fuel consumed by construction
equipment, between 1,400 and 2,300
2007 2017 2027 2037 2047 2057
tons of CO2 per lane-mile of new
roadway. Long-term maintenance and
road reconstruction added between 3,100 and 5,200 tons of CO2 emissions.
Based on these figures, and a more conservative estimate of annual maintenance-related
emissions than these studies assume, Sightline estimates that constructing 1 lane-mile of
highway and maintaining it for 50 years releases roughly 3,500 tons of CO2.
2) Net congestion relief: 7,000 fewer tons of emissions from efficiency
gains.
Highway construction and maintenance projects can create substantial congestion and
traffic delays, reducing the fuel efficiency of the vehicles on the road. 1 However, for
these estimates, Sightline assumed that construction projects would cause fairly minor,
intermittent delays, and that traffic volumes would not decrease during construction.
On net, we estimate that congestion resulting from construction and maintenance delays
would increase vehicle-related CO2 emissions modestly, by roughly 500 tons over 50
years.
Sightline assumes that rush hour traffic will flow more freely after new lanes are opened,
and that congestion relief will raise the effective fuel efficiency of vehicles on the
roadway. However, consistent with academic findings and real-world experience, we
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also assume that new highway capacity in a metropolitan area will gradually be filled by
new trips, and that congestion and stop-and-go driving will gradually increase to
approximately the same level experienced prior to the highway expansion. 2 Over the
course of 50 years, CO2 emissions reductions related to congestion relief may total some
7,500 tons, compared with a “baseline” highway that is not widened. The large majority
of these emissions reductions occur within the first decade in which a new lane is open to
traffic.
On net, then, we expect that changes in congestion associated with highway expansion
(including both congestion created by construction and maintenance, and congestion
relieved after construction) will reduce emissions by about 7,000 tons.
3. New traffic: 90,000 tons of emissions from additional travel on the
highway.
It is well documented that highway expansion can result in an increase in the number of
vehicle trips on a roadway, particularly in congested urban areas. Indeed,
accommodating additional trips is typically the point of adding new lanes to a highway.
Still, the speed at which additional traffic floods new lanes often comes as a surprise.
One recent California study estimated that more than roughly 90 percent of new lane
capacity in congested urban areas is filled within five years after a project is completed.
Other studies have found similar “induced traffic” effects from adding lanes to congested
roads.
However, not all of the additional traffic on new lanes represents genuinely new travel.
Very shortly after a new road or lane opens, for example, some trips that had been taken
on other streets and roads shift to the new facility. To account for this effect, Sightline
assumes that for the two years after new lanes are opened, none of the additional trips
taken on a new facility are genuinely new, but were simply rerouted from nearby roads
onto the new facility.
The greenhouse gas impacts of future travel will be affected by changes in vehicle
technology and fuel efficiency. Yet even assuming that average vehicle fuel economy
improves by 2.5 percent a year (an optimistic assumption, given that the average fuel
economy of passenger vehicles has stagnated for decades), Sightline estimates that new
vehicle travel on each lane-mile of new highway will release 83,000 tons of CO2 over the
next 50 years. Adding in energy associated with vehicle manufacture and maintenance,
this total rises to approximately 90,000 additional tons of CO2 per lane mile associated
with new vehicle trips on an expanded facility. 3
4. Indirect fuel consumption: 30,000-100,000 tons of CO2 from induced
travel off the highway itself.
Travel patterns off the expanded highway are the most difficult to project, since they
involve the greatest uncertainties.
Cars that travel on a new highway lane will need to travel on other streets and roads to
get to and from the highway; this will result in some additional vehicle mileage beyond
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the driving that takes place on the highway itself. As a conservative value, Sightline
estimated that for each 10-mile trip on a highway, the vehicle is driven a total of 1 mile to
and from the highway on- and off-ramps.
In addition, adding lanes—particularly on roads leading to low-density suburbs and
undeveloped land on the urban fringe—tends to accelerate low-density sprawling
development. Many studies have linked lower-density land use patterns with increased
driving. In a sprawling suburb, virtually every trip must be taken by car, and everyday
trips can require many miles of travel. In contrast, residents of more compact suburbs
and urban neighborhoods typically drive less, and can walk or use transit for many trips,
which reduces the carbon emissions from their daily transportation. Accordingly, lowdensity development is associated with increased vehicle fuel consumption. 4
Sightline estimates that if as little as one-tenth of new highway trips represent a net shift
to lower-density land use patterns (i.e., new sprawling suburban development with
modestly higher per-household driving than in compact suburbs), then greenhouse gas
emissions from additional off-facility driving could rival or exceed the increases from
driving on the facility itself. Regardless of the precise figures, the impacts of off-facility
driving enabled by highway expansion are likely to be significant, long-lasting, and far
larger than the modest reductions in emissions resulting from congestion relief.
Conclusions
Our estimates suggest that, over the course of five decades, adding new highway lanes
will lead to substantial increases in vehicle travel and CO2 emissions from cars and
trucks. Claims about fuel savings from congestion relief may hold slim merit over
horizons of a decade or less. But over the long term, new traffic will fill the added road
space, leading to long-term increases in vehicle emissions totaling tens of thousands of
tons per lane-mile.
Future refinements in Sightline’s emissions model, and the data that it relies on, may
affect the specifics of these estimates. Yet under most plausible assumptions for future
travel patterns and vehicle efficiencies, Sightline’s model predicts that added emissions
from new traffic will overwhelm the modest greenhouse gas reductions from congestion
relief.
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Method Notes:
To estimate changes in vehicle emissions resulting from highway lane expansion,
Sightline developed a spreadsheet model covering 50 years of highway-related CO2
emissions. This model relied on the following assumptions and inputs:
Number of lanes: Sightline’s model considers an existing metro-area highway with two
lanes in each direction that is widened to three lanes in each direction. 5
Per-mile fuel consumption: Given today’s vehicle and fuel technologies, Sightline
estimates that the average passenger vehicle creates 1.1 pounds of CO2 emissions per
mile. This covers emissions throughout the “well-to wheels” emissions of the vehicle
fuel, including drilling, transporting, and refining petroleum, as well as the end-use
consumption of gasoline in passenger vehicles. 6
•

Improvements in vehicle efficiency: Sightline assumes that, over 50 years,
average vehicle CO2 emissions per mile will decline to less than one-third of
today’s levels, through a combination of improved vehicle efficiency and lowercarbon fuels. 7

•

Congestion-related efficiency losses: When vehicles are operating on a
congested highway, Sightline estimated that emissions per mile increase by about
one-third—comparable the difference between “city” and “highway” miles-pergallon ratings. 8 Note, however, that even for highways that experience rush-hour
congestion, fewer than half of all trips take place during peak travel hours. 9

•

Emissions from vehicle manufacturing: Roughly 9 tons of CO2 are
released during the manufacture a passenger vehicle. 10 Sightline assumes that
today’s cars and light trucks average 180,000 miles of travel over their usable life
spans, 11 and that vehicle manufacturing emissions will decline in the future by 1
percent per year.

•

Emissions from road construction and maintenance: Sightline used
recent peer-reviewed studies to estimate CO2 emissions from road construction
and maintenance. 12

•

Traffic volumes: Sightline assumed that daily traffic volumes on existing lanes
would start at between 15,000 and 20,000 daily vehicle trips per lane, rising to a
steady state somewhere between 18,000 and 24,000 vehicles per lane over time.
Once new lanes are open to traffic, Sightline estimated that 10 percent of any
remaining highway capacity would be filled with traffic each year. 13

•

Off-highway driving: For every highway trip, vehicles must travel some
distance to and from the highway. In addition, new highway construction can
promote scattered, low-density residential and commercial development, which
in turn requires residents to drive more miles. 14 Because of the high degree of
uncertainty for both effects, Sightline makes conservative estimates for offhighway driving. For new trips resulting from increased capacity, Sightline
assumes that vehicles travel one-tenth of a mile of off-highway driving for every
mile of on-highway driving. Sightline’s low-end estimate of emissions from land
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use effects assumes that only 5 percent of new trips represent new low-density
households, and that these households drive 15 percent more than their higherdensity counterparts.
Sightline found that the model’s outputs were most strongly affected by three inputs:
trends in vehicle fuel efficiency; the difference between current vs. maximum traffic per
lane; and the rate at which new lanes are filled by new traffic. In addition, assumptions
about off-highway driving and land-use impacts strongly affected total emissions.
However, these latter factors are the most inherently uncertain, since they are dependent
on geographic, regulatory, and economic factors that are outside the scope of this
analysis.
To avoid the chance of overestimating the CO2 impacts of lane expansion, Sightline’s
estimates are conservative in a number of ways, including:
•

Slow rate of induced traffic: Sightline’s midpoint estimates are based on the
assumption that 10 percent of any remaining road capacity will be filled per year
after a new lane opens—meaning that less than half of added lane capacity is
filled within 5 years of completion. In contrast, many recent studies have found
that as much as 90 percent of new capacity may be filled within 5 years after a
new lane is opened.15 Assuming faster rates of induced travel would reduce
estimated benefits of congestion relief, while increasing total emissions from
generated traffic.

•

Low maintenance-related emissions: Sightline assumes a lower total
energy consumption from road maintenance and repair than is assumed by
several academic studies.

•

Assuming no induced travel on parallel roadways: Sightline’s model
assumes that all new traffic entering a roadway for the first year and half after
new lanes are opened represents trips rerouted from nearby routes, rather than
genuinely new travel. However, Sightline’s model does not assume that rerouted
traffic represents a permanent reduction of travel on parallel roadways—an
assumption that is inherently conservative, since traffic on parallel roadways is
likely to grow as congestion increases on new lanes.

1 For four highway-widening projects analyzed by the Surface Transportation Policy Project in the late
1990s, the “payback” period—the period after which time savings due to added road capacity equaled time
lost during road construction—ranged from 2.75 years to infinity. In the latter case, travelers never recouped
the time lost to congestion during construction. See STPP, “Road Work Ahead: Is Construction Worth the
Wait?” at http:www.transact.org/report.asp?id=169.
2 An excellent of the literature on “induced” or “generated” traffic can be found in Todd Litman, “Generated
Traffic and Induced Travel: Implications for Transport Planning” at http://www.vtpi.org/gentraf.pdf. See
especially pages 7 and 8 for estimates of “generated traffic” from highway expansion. Also see page 4 for a
discussion of how a congested roadways tend to reach an equilibrium daily traffic volume.
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3 Carbon intensities for future vehicle and fuel technologies are impossible to predict, since they depend on
regulatory, economic, technological, and geological factors that are outside the scope of this report. Yet
even if effective vehicle fuel economy rises to 100 mpg over 50 years, GHG emissions from new traffic on
the lane will still total some 60,000 tons—far more than the relatively modest greenhouse gas benefits from
congestion relief.

4 For more on the relationship between urban form and vehicle travel, see:
Frank, Lawrence and Company, Inc. (2005). “Achieving Sustainability Through Healthy Community Design.”
King County, WA. September 27, 2005.
Golob, Thomas, and David Brownstone (2005). “Impact of Residential Density on Vehicle Usage and Energy
Consumption.” Institute of Transportation Studies, UC-Irvine.
http://www.its.uci.edu/its/publications/papers/ITS/UCI-ITS-WP-05-1.pdf
Holtzclaw, John (1998). “Curbing Sprawl to Stop Global Warming,” Sierra Club.
http://www.sierraclub.org/sprawl/articles/warming.asp
Holtzclaw, John (2000). “Smart Growth—As Seen From the Air,” Air& Waste Management Association
Annual Meeting, June 2000. http://www.sierraclub.org/sprawl/transportation/holtzclaw-awma.pdf
Holtzclaw, John, et al (2002). “Location Efficiency: Neighborhood and Socio-Economic Characteristics
Determine Auto Ownership and Driving; Studies in Chicago, Los Angeles, and San Francisco.”
Transportation Planning and Technology, March 2002.
Kahn, Matthew. (2000). “The Environmental Impact of Suburbanization.” Journal of Policy Management,”
Vol. 19, No 4, http://www.environmentalleague.org/Issues/Land/Kahn_2.pdf
Newman and Kenworthy (1989b). Cities and Automobile Dependence: An International Sourcebook.
Newman and Kenworthy (1999). Sustainability and Cities: Overcoming Automobile Dependence,
Washington, DC: Island Press.
U.S. Environmental Protection Agency (2001). “Our Built and Natural Environments: A Technical Review of
the Interactions Between Land Use, Transportation, and Environmental Quality.” Development, Community,
and Environment Division, January 2001. http://www.epa.gov/dced/pdf/built.pdf
5 Note that the end results do not depend heavily on these assumptions. Other configurations of highway
expansion lead to virtually identical results.
6 Current average passenger vehicle fuel economy is approximately 21 mpg; see
http://www.epa.gov/otaq/fetrends.htm and http://www.washingtonpost.com/wpdyn/content/graphic/2006/07/18/GR2006071800596.html. This is likely a conservative estimate of highway
vehicle emissions, since it represents only passenger vehicles, while ignoring heavy trucks that emit
significantly more CO2 per mile. Life-cycle CO2 emissions per gallon of gas estimated at 25.6 pounds;
derived from
http://www.environmentaldefense.org/documents/3986_CAautocarbonburden.pdf, p. 11.
7 It is possible that future vehicle and fuel technologies may achieve even better results. However, given
that US vehicle fuel economy has stagnated for roughly two and a half decades, any improvement in the fuel
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economy of the vehicle fleet is, at this point, purely a matter of speculation. If carbon emissions from vehicle
travel fall more slowly than Sightline assumes, then Sightline’s analysis may substantially understate
eventual carbon emissions resulting from highway expansion.
8 City vs. highway fuel economy derived from data downloaded from the US Department of Energy, at
http://www.fueleconomy.gov/feg/download.shtml. Note, however, that hybrid gas-electric engines are
actually more efficient in stop-and-go city driving than in free-flowing traffic—suggesting that the fuelconserving benefits of congestion reduction may fall over time as these technologies are used more widely.
9 In a study of 75 US metropolitan areas, just over 40 percent of vehicle travel in 2000 took place at times
when major roadways typically experience congestion, and 25.5 percent of all travel took place under
congested conditions. See Anthony Downs, Still Stuck in Traffic: Coping With Peak-Hour Traffic
Congestion, Washington, DC, Brookings Institution Press, 2004, p. 16. Similarly, data for the Puget Sound
region show that roughly 42 percent of total travel on the region’s busiest highways in 2005 took place
during peak periods (6 to 9 a.m. and 3 to 7 p.m. inclusive); see
http://depts.washington.edu/hov/2005/WkdyVehVol/2005_WkdyVehVol.pdf. And data from the US Bureau of
transportation statistics suggests that 43 percent of all trips nationwide take place during the morning and
afternoon peak periods; see
http://www.bts.gov/publications/journal_of_transportation_and_statistics/volume_06_number_01/html/paper
_02/table_02_02.html and
http://www.bts.gov/publications/highlights_of_the_2001_national_household_travel_survey/html/table_a12.h
tml. Considering both the increases in per-mile emissions caused by congestion, with , Sightline estimates
that peak-hour congestion increases fuel-related CO2 emissions on a roadway by about 15 percent.
10 Sightline’s estimates for the carbon intensity of vehicle manufacture are based on a number of published
sources, including:
Argonne National Laboratory, F. Stodolsky et al., “Life-Cycle Energy Savings Potential from AluminumIntensive Vehicles,” at http://www.transportation.anl.gov/pdfs/TA/106.pdf.
Environmental Defense, John DeCicco and Kate Larsen, “Automaker Carbon Burdens in California,” 2004,
available at http://www.environmentaldefense.org/documents/3986_CAautocarbonburden.pdf.
Web page, “Life cycle assessment: Toyota's comprehensive analysis of vehicle CO2 emissions over the life
of the vehicle reveals some surprizes [sic],” Automotive Industries, Feb. 2005, at
http://findarticles.com/p/articles/mi_m3012/is_2_185/ai_n12937459.
Web page, “Automobiles: Electric vs. Gasoline; Seikei University (Tokyo), 2001” Institute for Lifecycle
Environmental Analysis, at http://ilea.org/lcas/taharaetal2001.html.
Web page, “Report 5: How Do We Contribute Individually to Global Warming,” The Hinkle Charitable
Foundation, at http://www.thehcf.org/emaila5.html.
Web page, “Car Companies and Climate Change: Measuring the Carbon Intensity of Sales and Profits,”
World Resources Institute, at http://earthtrends.wri.org/features/view_feature.php?theme=5&fid=53.
11 Lifetime mileage per vehicle from National Highway Traffic Safety Administration, “Vehicle Survivability
and Travel Mileage Schedules,” January 2006, at
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http://www-nrd.nhtsa.dot.gov/pdf/nrd-30/NCSA/Rpts/2006/809952.pdf. Note that the 180,000 mile per
vehicle figure currently applies to light trucks, rather than cars, which are typically driven just 152,000 over
their lifetimes; to be conservative, applied the higher figure applies to all passenger vehicles.
12 Life-cycle road construction and maintenance emissions estimated from:
Graham J. Treloar et al., “Hybrid Life-Cycle Inventory for Road Construction and Use,” Journal of
Construction Engineering and Management, Vol. 130, No. 1, January/February 2004, pp. 43-49 ,
(DOI 10.1061/(ASCE)0733-9364(2004)130:1(43)),
Kwangho Park et al., “Quantitative Assessment of Environmental Impacts on Life Cycle of Highways,”
Journal of Construction Engineering and Management , Vol 129, January/February 2003, pp 25-31, (DOI:
10.1061/(ASCE)0733-9364(2003)129:1(25)).
13 As noted in the above review, recent studies have found that three-quarters or more of new road capacity
will be filled after the first few years of operation, particularly in crowded urban areas with significant “latent”
demand. One California study estimated that 90 percent of new road capacity will be filled within five years.
In this context, the estimates used in Sightline’s spreadsheet model (i.e., that 10 percent of additional road
capacity will be filled per year after a new lane opens) is fairly conservative. See also note 4.
14 See note 4.
15 See note 2.
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Policy Brief on the Impact of Highway Capacity and Induced Travel on Passenger
Vehicle Use and Greenhouse Gas Emissions

Susan Handy, University of California, Davis
Marlon G. Boarnet, University of Southern California

Policy Description
Because stop-and-go traffic reduces fuel efficiency and increases greenhouse gas
(GHG) emissions, strategies to reduce traffic congestion are sometimes proposed as
effective ways to also reduce GHG emissions. Although transportation system
management (TSM) strategies are one approach to alleviating traffic congestion, 1 traffic
congestion has traditionally been addressed through the expansion of roadway vehicle
capacity, defined as the maximum possible number of vehicles passing a point on the
roadway per hour. Capacity expansion can take the form of the construction of entirely
new roadways, the addition of lanes to existing roadways, or the upgrade of existing
highways to controlled-access freeways.
One concern with this strategy is that the additional capacity may lead to additional
vehicle travel. The basic economic principles of supply and demand explain this
phenomenon: adding capacity decreases travel time, in effect lowering the “price” of
driving; when prices go down, the quantity of driving goes up (Noland and Lem, 2002).
An increase in vehicle miles traveled (VMT) attributable to increases in capacity is
called “induced travel.” Any induced travel that occurs reduces the effectiveness of
capacity expansion as a strategy for alleviating traffic congestion and offsets any
reductions in GHG emissions that would result from reduced congestion. If the
percentage increase in VMT matches the percentage increase in capacity, congestion
(a function of the ratio of VMT to capacity) is not alleviated at all.
Conversely, some communities have decreased roadway capacity, in part motivated by
the goal of reducing VMT. While temporary reductions in highway capacity are common
(e.g. through the closure of lanes for construction or emergencies), permanent
reductions are relatively rare. San Francisco eventually removed two elevated freeway
segments damaged in the 1989 Loma Prieta earthquake, replacing them with streetlevel boulevards. Many European cities have closed selected streets in their
1

See the separate policy brief on traffic incident clearance programs:

http://arb.ca.gov/cc/sb375/policies/policies.htm
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commercial cores to car traffic. This strategy is less common in U.S. cities, but one
notable example is the recent elimination of vehicle traffic in Times Square in New York
City. Increasingly common in the U.S. are “road diet” projects that re-allocate a portion
of the public right-of-way for modes other than cars, though such projects do not
necessarily decrease the capacity of the roadway as measured by vehicle throughput.

Impacts of Highway Capacity Expansion
Increased highway capacity can lead to increased VMT in the short run in several ways:
if people shift from other modes to driving, if drivers make longer trips (by choosing
longer routes and/or more distant destinations), or if drivers make more frequent trips
(Noland and Lem, 2002; Gorham, 2009; Litman, 2010). Longer-term effects may also
occur if households and businesses move to more distant locations or if development
patterns become more dispersed in response to the capacity increase. Capacity
expansion can lead to increases in commercial traffic as well as passenger travel
(Duranton and Turner, 2011).
The induced-travel impact of capacity expansion is generally measured with respect to
the change in VMT that results from an increase in lane miles, determined by the length
of a road segment and its number of lanes (e.g. a two mile segment of a four-lane
highway equates to eight lane miles). Effect sizes are usually presented as the ratio of
the percent change in VMT associated with a one percent change in lane miles. The
expectation is that this ratio, also called an “elasticity,” will be positive: an increase in
lane miles will lead to an increase in VMT. An elasticity of 1 or greater means that the
new capacity is entirely filled by additional VMT, producing no reduction in congestion or
GHG emissions; for elasticities between 0 and 1, the closer the elasticity is to zero, the
smaller the increase in VMT relative to the increase in capacity, and thus the greater the
reduction in congestion and GHG emissions.
Impacts are also sometimes measured as the change in VMT associated with the
change in travel time (that results from the change in highway capacity). Many studies
analyze the change in the number of vehicles per day on that road segment (a metric
called “average daily traffic”). No studies focused on travel time or average daily traffic
are included here.
Effect Size
Studies consistently show that increased capacity induces additional VMT. Elasticity
estimates of the short-run effect of increased highway capacity range from 0.3 to 0.6,
3
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though one study produced a lower estimate of 0.1 (Table 1). Estimates of the long-run
effect of increased highway capacity are considerably higher, mostly falling into the
range from 0.6 to just over 1.0. The more recent studies have produced the highest
estimates of long-run elasticities using more sophisticated methodologies that are better
able to illuminate the impact of highway capacity on VMT (as discussed in the
accompanying Technical Background Document). Thus, the best estimate for the longrun effect of highway capacity on VMT is an elasticity close to 1.0, implying that in
congested metropolitan areas, adding new capacity to the existing system of limitedaccess highways is unlikely to reduce congestion or associated GHG in the long-run.
Table 1. Impact of Capacity Expansion on VMT
Study
Duranton and
Turner, 2011
Cervero, 2003

Cervero and
Hansen, 2002

Noland, 2001

Noland and
Cowart, 2000

Hansen and
Huang, 1997

Results
Change in VMT/
Time period
change in lane miles

Study
location

Study year(s)

U.S.

1983 - 2003

1.03

10 years

California

1980 - 1994

0.10

Short term

0.39

Long term

0.59

Short term
(1 year)

0.79

Intermediate term
(5 years)

0.30 to 0.60

Short term

0.70 to 1.00

Long term

0.28

Short term

0.90

Long term

0.20

Short term

0.60 to 0.70

Long term –
counties
Long term –
metro areas

California

U.S.

U.S.

California

1976 - 1997

1984 - 1996

1982 - 1996

1973 - 1990

0.90

Even the earlier studies were skeptical about the potential of capacity expansion to
reduce VMT, particularly in the long-run. In 1997, Hansen and Huang found that
population growth is the most consistent contributor to VMT growth, but that the
contribution from increases in lane miles is significant: “…Our results suggest that the
urban [state highway lane miles] added since 1970 have, on the whole, yielded little in
the way of level of service improvements.” Noland (2001) concluded that “Increased
capacity clearly increases vehicle miles of travel beyond any short run congestion relief
4
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that may be obtained.” More recently, Duranton and Turner (2011) echoed these earlier
studies: “We conclude that increased provision of roads… is unlikely to relieve
congestion.”
The effect size appears to depend on the size (whether in terms of population or
geographic extent) of the metropolitan area. On a percentage basis, the effects are
larger for smaller areas (Schiffer, et al. 2005), likely for a number of reasons. In smaller
areas, capacity increases are likely to represent larger percentage increases in total
capacity, which then produce larger percentage increases in VMT (Noland and Cowart,
2000). Note that the amount (rather than the percentage) of induced travel is likely to
be greater in larger areas than in smaller areas (Hansen and Huang, 1997).
Other factors may also influence the effect size. As noted above, the effect is larger in
the long-run than in the short-run, with one study concluding that the full impact of
capacity expansion on VMT materializes within five years (Hansen and Huang, 1997)
and another concluding that the full effect takes as long as ten years (Durantan and
Turner, 2011). The level of congestion is important, as capacity expansion will produce
a larger reduction in travel time and thus a larger increase in VMT when congestion is
high than when it is low and driving speeds are unconstrained (Schiffer, et al. 2005). In
addition, the effect size may depend on fuel prices: when fuel prices are lower, the
induced travel effects of expanded capacity tend to be higher, as travel time is a greater
share of the cost of travel in this situation (Noland and Lem, 2002). Whether the form of
capacity expansion (i.e. new roads or expanded roads) matters is not clear (Schiffer, et
al., 2005).
An important question is whether increased VMT on highways following capacity
expansion is partially offset by decreases in VMT on other roads. This would be the
case if drivers shifted from slower and more congested roads to the new or newly
expanded highways. However, Hansen and Huang (1997) found “no conclusive
evidence that increases in state highway lane-miles have affected traffic on other
roads,” while more recently Duranton and Turner (2011) concluded that “increasing lane
kilometers for one type of road diverts little traffic from other types of road.” In other
words, capacity expansion leads to a net increase in VMT, not simply a shifting of VMT
from one road to another.
Another important question is whether increased highway capacity impacts public transit
ridership, or vice versa. The potential interactions are complex. Increased highway
capacity could lead public transit riders to shift to driving, thereby contributing to the
induced travel effect. Conversely, increased public transit service could entice drivers
to replace some driving with public transit, thereby reducing highway traffic and in effect
freeing up additional capacity that could then lead to induced traffic. Duranton and
5
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Turner (2011) found no evidence that public transit service affects VMT, suggesting that
whatever interactions do occur tend to cancel each other out. In other words, adding
transit capacity does not help to reduce congestion, as any freed up capacity is
consumed by additional driving.
As noted, some communities have decreased roadway capacity, in part motivated by
the goal of reducing VMT. Evidence on the effects of roadway removals or capacity
decreases is sparse, however. A 1998 study of 60 locations where road space was
taken away from cars in the UK, Canada, Tasmania, and Japan found that, on average,
25 percent of VMT seemed to go away, though the effect size varied widely (Goodwin,
et al. 1998). A study of a fourteen-month closure of an important bridge in Calgary,
Canada found only a small reduction in trips and little change in behavior with respect to
mode (Hunt et al., 2001). Researchers also found limited changes in behavior during
the temporary closing for construction of a stretch of Interstate 5 through downtown
Sacramento in 2008 (Ye et al., 2012). Studies of the removal of the Central Freeway in
San Francisco documented a significant drop in traffic: counts on the boulevard that
replaced the freeway were roughly 50 percent less than counts on the freeway (Cervero
et al., 2009). Effects on VMT rather than traffic counts have not been assessed.
Evidence Quality
The quality of the evidence linking highway capacity expansion to VMT increases is
relatively high, although tying changes in VMT to changes in capacity is challenging.
The cited studies use time-series data and sophisticated econometric techniques to
estimate the effect size. These studies control for other factors that might also affect
VMT, including population growth, increases in income, other demographic effects, and
changes in transit service (Noland and Lem, 2002).
Although these studies show a strong correlation between capacity increases and
increases in VMT, the direction of causality is an important question in that the
anticipation of growth in VMT is generally the rationale for capacity expansion. One
study showed that a 10 percent increase in VMT is associated with a 3.3 percent
increase in lane-miles (Cervero and Hansen, 2002). However, Fulton, et al. (2000)
found that growth in lane-miles precedes growth in VMT, and Duranton and Turner
(2011) concluded that “roads are assigned to [metropolitan areas] with little or no regard
for the prevailing level of traffic.” The cited studies have found a significant influence of
capacity expansion on VMT even after accounting for the reverse effect.
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Caveats
Many of the studies focus on California, and the results for these studies are similar to
those for the national studies, suggesting that the effects are relatively uniform across
the U.S. However, as noted above, the effect size may depend on size of the
metropolitan area, existing levels of congestion, and fuel prices, and it is likely to be
higher in the long run than in the short run.
GHG Emissions
The effect of capacity expansion on GHG emissions depends on two competing effects:
the increase in VMT (which increases GHG emissions), and the reduction in traffic
congestion (which tends to decrease GHG emissions). As noted above, any induced
travel that occurs reduces the effectiveness of capacity expansion as a strategy for
alleviating traffic congestion and offsets any reductions in GHG emissions that would
result from improved traffic flow. Noland (2001) predicted that the growth in VMT
attributable to increased lane miles would produce an additional 43 million metric tons of
CO2 emissions in 2012 nationwide. Conversely, any reductions in VMT resulting from
reductions in capacity will reduce GHG emissions, though if traffic congestion increases
as a result of the capacity reduction, the benefits will be offset to some degree.

Co-benefits
Given the induced travel effect, capacity expansion has limited potential as a strategy
for reducing congestion. The additional vehicle travel induced by capacity expansion
increases GHG emissions as well as other environmental effects, including increased
air, water, and noise pollution. On the other hand, capacity expansion potentially
generates economic and social benefits, at least in the short run, even if the new
capacity is completely filled by induced travel. The additional benefits derive from the
fact that the expanded highway is carrying more people, each of whom benefits from his
or her travel. However, most studies of the impact of capacity expansion on
development in a metropolitan region find no net increase in employment or other
economic activity, though highway investments do influence where within a region
development occurs (Handy, 2005; Funderberg et al., 2010).
In addition, the construction process itself generates both positive and negative effects.
Most obviously, highway construction projects create jobs that can boost the local
economy. On the other hand, highway construction projects often have substantial
negative effects on the communities through which they are sited, particularly if
construction necessitates the removal of homes or businesses. Historically, low-income
7
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and/or minority communities were and continue to be disproportionately affected by
such projects.
In contrast, reductions in road capacity tend to produce positive social and
environmental effects, and they can also generate economic benefits. For example,
many cities in Europe have adopted the strategy of closing streets in the central
business district to vehicle traffic as an approach to economic revitalization (Hajdu,
1988; Rodriguez, 2011). Road diet projects are becoming increasingly popular in
California and elsewhere in the U.S. as a way to support modes other than driving and
enhance the local environment, though their economic impacts have not yet been
systematically documented.

Examples
California continues to expand its highway system, though at a far slower rate than
during the era of interstate highway construction. According to the national Bureau of
Transportation Statistics, California had 31,435 miles of freeways, highways, and
arterial roadways in 2010, a 1.6 percent increase from 2005.
As noted above, San Francisco removed two segments of elevated freeway damaged in
the 1989 Loma Prieta earthquake. The Central Freeway was replaced with Octavia
Boulevard, while the removal of the Embarcadero Freeway enabled substantial
improvements to the at-grade Embarcadero Boulevard. Both projects sparked an ongoing revitalization of their surrounding areas (Cervero, et al. 2009).
The strategy of closing central business district streets to car traffic is uncommon in
California but not unknown. Cities in California that have or have had “pedestrian malls”
include Burbank, Oxnard, Pomona, Redding, Redlands, Sacramento, and Santa Cruz.
The Fulton Mall in downtown Fresno, closed to traffic in the 1960s, has struggled,
despite several revitalization efforts. In contrast, Santa Monica’s Third Street
Promenade, closed to traffic in the 1960s, is widely seen as a success in promoting
economic activity and creating a thriving community core.
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The California Department of Transportation:
SSTI Assessment and Recommendations
Executive Summary
This report provides an assessment of the performance of the California Department of
Transportation (Caltrans) and recommendations for improvement. It is the product of a team
assembled by the State Smart Transportation Initiative (Appendix A), which interviewed
Caltrans staff and stakeholders (Appendix B) and reviewed a wide range of materials from and
about the department (Appendix C).
The report is quite critical of Caltrans’ management and operations. However, we note at the
outset that almost all the problems we point to are longstanding, so should not be blamed on
Caltrans current management. We also note that Caltrans has many strengths that give us rational
hope for its reform. Chief among these is the dedication of much of its top leadership and most
of its staff to serving the public interest and improving their department’s performance. This
strength was evident to us in the more than 100 interviews we conducted with current Caltrans
employees. In those interviews, repeatedly, Caltrans staffers also openly acknowledged
problems, many of the department’s own making. We thank our interviewees for their openness,
and we acknowledge help from Caltrans administration in providing us with all manner of
requested documentation.
The report provides a brief history of Caltrans and of the demands placed on it, a set of findings
about Caltrans’ current state, and recommendations for improvement. Throughout, it focuses on
the need for modernization and culture change at the department.
Caltrans’ legacy
Caltrans, like other state DOTs, was organized to build a network of trunk highways linking
cities. In metro areas, local traffic began to overwhelm these highways, leading to massive
construction. Eventually the highway system was largely built-out, and system operation and
maintenance became more critical to Caltrans’ job. Yet the department continues to be oriented
toward projects—both for new capacity and reconstruction of the existing system.
Two crucial policy changes, unusual if not unique for state DOTs, have reduced Caltrans’ power
and capacity to act. One is the evolution of “self-help” counties, which allows local government
to fund and often dictate the shaping of transportation systems, including the state highway
system. The other is the state’s practice of sub-allocating state funding by formula to the local
level, again empowering stakeholders vis-à-vis Caltrans and reducing funds available at the state
level.
Demands and expectations on Caltrans have also changed since the Interstate-building era. As
early as 1972, when Caltrans was formed out of the Department of Highways, there were calls
for more multimodalism and less reliance on auto-mobility. More recent passage of state
planning goals in AB 857 (2002) and transportation greenhouse gas reduction strategies SB 375
(2008), signal a need for Caltrans to support reductions in auto travel via low transportation-
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demand land use patterns. These outcomes are precisely the opposite of what Caltrans was set up
to do—foster higher auto-mobility—and the department has not adapted to them. At the same
time, Californians are driving less, a trend that creates optimism for achieving state planning and
policy goals and that should allow for less spending on highway capacity. Other expectations
that have developed since the Interstate-building era include concerns for economic and
environmental justice, livability, and economic development. New technologies in planning and
operations, and expectations of mode choice have all complicated Caltrans’ world.
Caltrans often has not had to adapt to these changes. When the state vested more funding
decisions at the local level, for example, decision-makers seem not to have thought much about
how Caltrans would have to change to be a partner rather than a master builder. Sustainability
initiatives frequently have worked around, not through, Caltrans—even when transportation is
the topic. SB 375, for example, places the onus of GHG reduction on metro-level planning and
the Air Resources Board (CARB). The legislature has required many reports from Caltrans, but
these have failed to drive fundamental change in the department, which remains oriented toward
projects. Note that the current management undertook a program review in 2012, which has spun
off potentially important initiatives, such as a smarter system of managing risk, new relationships
with self-help counties, and a streamlined design exception process. Many of the department’s
program review initiatives overlap with or complement our own recommendations, but the
important ones are still works in progress.
Caltrans today
Partly because of its own actions or lack thereof, but also because of how it has been treated by
stakeholders, Caltrans today is significantly out of step with best practice in the transportation
field and with the state of California’s policy expectations. It is in need of modernization—both
in the way it sees its job and how it approaches that job—and of a culture change that will foster
needed adaptation and innovation.
We focus on three important areas for improvement: 1) how the department expresses its
mission; 2) what resources are available to achieve that mission; and 3) how the department
manages those resources to greatest effect.
A mission, vision, and goals not well-aligned with current conditions or demands. When this
review began, Caltrans was moving toward adopting a new five-year strategic plan that would
include a mission, vision, and goals. However the department put that work on hold pending the
release of this report and results from the concurrent California Transportation Infrastructure
Priorities (CTIP) process. We applaud that move, because the draft plan was very similar to
previous iterations, and mostly unresponsive to new conditions and policy direction. Critically,
the draft plan avoided the word “sustainability” or any similar concept, when one of Caltrans’
most important tasks is to understand what sustainability means to a state DOT and to
operationalize it in goals, measures, and actions. For example, the department has not come to
grips with the reality of induced traffic and the relationship between transportation and land use.
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A portfolio of skills and practices that do not match modern demands. As it remains oriented
toward project development, Caltrans has not developed the resources needed in the modern,
post-Interstate building era.
Though it produced an important guide to fostering low-travel land use, Smart Mobility 2010, the
department has almost completely ignored the report and failed to implement its important
recommendations for practice. Caltrans’ use of automotive level of service (LOS) standards in
determining exactions from developers has been a barrier to the compact development sought by
state policy and may have induced the opposite—low-density, high travel exurban development.
Caltrans’ analytic capacity on these issues has fallen behind that of local and regional partners.
Though it now controls a mature system, Caltrans continues to view it on a project-by-project
basis. Consequently, systemic and operational issues have not received enough attention. There
is no modern asset management system yet in place to guide investments and extend facility
lifespans. System planning documents, such as the California Interregional Blueprint, may have
sound guidance, but these often do not effectively guide investment or policy, as they garner
little interest among the project-oriented department. Operational needs, such as maintenance of
ITS infrastructure, are not a top priority.
Caltrans, again with a focus on capital projects, has not fully adapted to the multi-stakeholder
environment in which it finds itself. It participates in some partner-driven initiatives, such as the
nationally significant integrated corridor management (ICM) program in San Diego, but rarely
leads on these and tends to view off-system activities as irrelevant. Goods movement, involving
a mix of state and local and public and private systems, is a particular challenge.
Important standard operating procedures, such as those in design guides, are too inflexible and
do not do enough to mainstream facilities for non-SOV (single-occupancy vehicle) travel into
project development. Caltrans’ peculiar standards on bicycle facilities even pertain to locally
owned streets, precluding some active transportation initiatives. The rigidity of the guidance
gives rise to requests for design exceptions, which all stakeholders characterized as a painful and
time-consuming process.
Caltrans has not developed sufficient communications skills and procedures to either explain its
own decisions well or to take into account important material from communities and partners. It
is undertaking an effort to improve reporting on its performance, inspired by the Washington
State DOT’s Gray Notebook. Its website is in need of an overhaul.
Managerial systems and practices that are inadequate to motivate staff and to hold them
accountable, and to foster innovation. Modernizing Caltrans’ mission and redirecting resources
will only pay off if the department can effectively implement these changes. One reason for
Caltrans’ lack of evolution, however, is that it lacks the systems to manage for change and for
performance.
Interviewees told many stories of underperforming employees who stayed on the job. The
department lacks a thorough performance management system that would hold everyone
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accountable and reward innovators—even though such a system was envisioned in a widely-read
report from two decades ago.
One reason for Caltrans’ rigidity, both with respect to projects and to its ability to change, is a
culture of risk aversion and even fear. It is easier for employees to either follow an established
standard slavishly—or not to make a decision at all—than to creatively come to the best solution.
Staff frequently cited liability as a concern, but other DOTs have been able to innovate without
exposing themselves. Caltrans is working on an enterprise risk management program to address
some of these issues.
Salary levels are too low for some important groups of employees, including managers and
planners, leading to a brain drain and the inability of Caltrans to reward good work with a
meaningful promotion. The department has a management training program, but it has been cut
during budget squeezes and lacks follow-up; managers encounter the course only once or twice
in their careers.
As with most DOTs, structural boundaries—between headquarters and the districts and between
various units within the department—are a serious impediment to creative problem solving and
innovation.
Caltrans tomorrow
Our recommendations are aimed at modernizing Caltrans and changing its culture to be able to
meet new demands. Our 10 recommendations address the three areas for improvement cited in
the previous section: 1) how Caltrans views its job; 2) what resources it devotes to doing that
job; and 3) how it manages those resources. The recommendations are:
Mission, vision, and goals
1. Establish a mission, vision, and associated goals that reflect current state law and policy.
 Caltrans should use its visioning and strategic planning process to explain to its staff and
stakeholders how it will address established state planning and policy goals around
sustainability.
 System preservation should be a primary message.
 Caltrans should outline a groundbreaking approach to the delivery of transportation
services—an approach that is not adequately expressed in the current “improves
mobility” mission.
 Caltrans should have a strong focus on state interconnectivity, in particular as it relates
to freight movement and port connectivity.
2. Better match investments to policy goals expressed in the statements of mission, vision, and
goals.
 CalSTA should see proposed STIP project lists more than a week before they go to the
CTC for approval.
 CalSTA and Caltrans should use the CTC review process to impose a policy review of all
proposed investments.
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CalSTA should consider proposing legislation to allow the CTC to approve individual
projects rather than entire programs.
Caltrans, with CalSTA, should review legislatively mandated reports and propose
discontinuing many of them.

3. Take advantage of the state’s new institutional structure to help drive change.
 CalSTA and Caltrans should strengthen relationships with other state agencies that can
help (or hinder) the achievement of the new vision.
 CalSTA should provide leadership and oversight in implementing the mission and vision,
and the recommendations of this study.
 CalSTA should develop a “staff exchange” program.
Alignment of resources and skills
4. Align resources to desired goals.
 Caltrans should strengthen its planning unit.
 Caltrans should improve its ability to operate its highway system.
 Caltrans should modernize its stewardship effort through asset management.
 Caltrans should provide more resources, expertise or simply a real voice in planning and
prioritization to the offices dealing with rail and freight.
 Caltrans should develop an enhanced internal capability to identify and pursue
innovative finance partnerships.
5. Reform critical guidance documents and standard operating procedures.
 Caltrans should update the design and traffic control device manuals, and other
guidance documents as necessary, to implement the new strategic plan and vision.
 As an initial step, Caltrans should relinquish oversight of bike facilities on locally owned
streets.
 As a second initial step, Caltrans should give designers the option of using NACTO
urban design standards in metro areas.
 Caltrans should generally rethink its approach to facilities in metro areas and town
centers.
 Caltrans should build more flexibility into its processes.
 Caltrans should implement Smart Mobility 2010.
 Caltrans and CalSTA should revisit legal guidance on the risk of innovative design and
practices.
6. Strengthen strategic partnerships.
 Caltrans should assert leadership in the area of sustainable transportation in its
relations with regional partners.
 Caltrans should find ways to transfer local-serving roads to local government.
 Caltrans and CalSTA should negotiate coverage for long-term maintenance, resurfacing,
and reconstruction costs when locally controlled STIP and LTST funds are used to add
capacity to state highways.
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7. Focus on freight.
 CalSTA and Caltrans should create a clear focal point for freight policy and planning
within the department.
 California’s Freight and Rail Plans should identify the major transport corridors,
whether highway, rail, or air, that should receive significant attention from Caltrans in
the next decades.
8. Communicate more effectively.
 Caltrans should communicate around the performance metrics that are used to monitor
progress against organizational goals.
 To effectively communicate on performance, Caltrans should develop capacity in
“performance journalism.”
 Caltrans should work to ensure its communications with local stakeholders are genuine
and two-way.
Management systems
9. Manage for performance.
 Caltrans should set enterprise-wide and team-specific goals, both short- and long-term.
 Caltrans should devise metrics to track the organizational goals.
 The Caltrans director should assign each of his direct reports responsibility for a subset
of the goals, and an associated set of numerical metrics.
 Measures should evolve.
 Caltrans should provide financial incentives for manager performance.
 Caltrans should dedicate resources to push performance-based management throughout
the organization.
 To ensure that union contracts are not violated, goals and performance metrics for nonmanagement personnel should be set at the team level, with the union engaged in the
goal-setting effort.
 At the same time Caltrans should provide room for innovative actions that further state
and department goals.
 Caltrans should re-examine internal relationships and flow of authority to foster
accountability and effective collaboration.
10. Foster innovation and continuing evolution.
 Caltrans management and CalSTA should insist on robust implementation of state
policies and rely on staff for implementation details.
 Caltrans should benchmark practice against best practices elsewhere.
 Caltrans should work to better integrate its research program with improved practice.
 Caltrans’ effort to develop an enterprise risk management system should continue and be
viewed as a critically important resource for performance-based decision making.
 Caltrans should improve staff training and workforce development.
 Caltrans should strike the right balance between the cost and benefit of national
engagement for Caltrans staff.
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Plan of action.
This is a wide-ranging list of initiatives, not all of which can be accomplished immediately. Over
the next six months, to move forward as rapidly as possible, we recommend this plan of action:
1. Caltrans and CalSTA should develop mission, vision, and goal statements that are fully
consistent with state planning and policy goals. These statements should explain conceptually
what Caltrans’ role is in sustainability, livability, and equitable economic development. One
source for these statements is the department’s own 2040 long-range plan, which is being
constructed in parallel to, but separately from, the five-year strategic plan. Another is the recent
Smart Mobility report, which has largely been ignored. Critically, if the word “mobility”
(whether described as smart or not) remains as a central focus in the department’s mission, it
needs a clear definition in light of new expectations of Caltrans. Whatever the aims of
management might be, currently too many in the department understand the word to mean
“moving cars faster.” To jumpstart this effort, we recommend that the secretary and director
accept responsibility for crafting these statements in concert with a set of key senior staff of their
choosing. To demonstrate the commitment to collaboration, we suggest that these statements be
produced in draft and shared with key transportation and elected officials selected by the
secretary before finalization. Once CalSTA and Caltrans have developed the new statements,
they must go to the district directors and other key staff to work out the details and
implementation. The process we describe is different from the bottom-up approach that has
characterized strategic planning in the department, which resulted in the culture endorsing itself.
Strategic direction must come from top down and outside in. Timeframe: Month 1.
2. Following the release of new mission, vision, and goals, Caltrans and CalSTA should use
those statements, as well as the recommendations in this report, to organize teams to develop
implementation actions and performance measures. Teams may be organized around workstreams, e.g., project development or system planning, or topic areas from the recommendations,
e.g., liability or guidance manuals. Ten to 12 teams of about 10 to 12 members should be able to
tackle a wide range of critical issues. Membership should be across silos, e.g., if a design team is
formed it should not be limited to engineers doing design, and ideally should be composed of
staff members who volunteer to serve and guide implementation of the new strategic direction.
Caltrans should designate a leader of this effort with sufficient staffing and enough seniority to
have the ear of the secretary and the director. Going forward this staff can take responsibility for
tracking and adjusting measures, and recommending strategic corrections. Staff from the agency
and its other departments, as well as those from other state and local entities, may be included in
the work groups where such expertise and perspectives are helpful. For example, if a group is
formed around the big issue of reporting and communications, it might consider reducing or
combining some of the many reports required by law, and this discussion might include
legislative staff. The majority of staff, however, should be from Caltrans. To focus the effort, this
work should supersede or absorb other external and internal initiatives, such as the strategic and
long-range planning processes and the 2012 program review follow-ups. While there may be
areas where new resources are needed in order for Caltrans to improve performance—we have
argued that planning and operations are two—implementation should not assume additional
resources for projects unless those resources are clearly forthcoming. Timeframe: Months 2-6.
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3. Caltrans and CalSTA should work to ensure the success of CEQA reform rulemaking set up
by SB 743 (2013). SB 743 could do more to advance state planning goals than anything else
Caltrans has done. The statute’s assignment of the SB 743 rulemaking to another department,
however, is evidence of the general lack of confidence in Caltrans’ ability to accomplish this
transformative change. And that lack of confidence may be well-founded, as our interviews
disclosed substantial resistance to change, with Caltrans staff, for example, arguing to extend the
new rules only to the minimum area required, while the statute would permit statewide
application. A successful rulemaking, leading to a predictable developer fee based on
transportation system use—probably vehicle-miles traveled (VMT)—would put California and
Caltrans back at the leading edge of modern transportation practice, and would remove one of
the greatest institutional barriers to implementing SB 375. It would begin to make Caltrans a real
contributor to the success of modern policy in the state, and it would provide a model for how
the staff could help implement a challenging new charge. Timeframe: Months 1-5.
4. Caltrans and CalSTA should modernize state transportation design guidance. A complete
overhaul involving the content of multiple manuals and changes to the exception process will
take longer than a half-year, but the agency and department should move quickly to encourage
modern multimodal improvements in metro areas. The agency and department should support, or
propose if no bill is forthcoming, legislation to end the archaic practice of imposing state rules on
local streets for bicycle facilities. For the many remaining state-owned metropolitan facilities—
local streets designed to road standards, or “stroads”—the agency and department should follow
the lead of Washington State DOT and quickly adopt modern guidance as laid out in the NACTO
Urban Street Design Guide. These actions will not only improve multimodal access and safety in
metro areas, but will also provide relief to local entities that have raised money and sought to
implement modern design, only to be thwarted by the state and its dated, rigid design policies.
These initial steps should be followed by more thorough reform of the department’s design
guidance as described in the recommendations. One or more of the work groups in
recommendation No. 2 should be tasked with creating a process for design reform. Timeframe:
Months 1-4.

The California Department of Transportation:
SSTI Assessment and Recommendations
Introduction
This report, commissioned by the California Business, Transportation and Housing Agency
(BTH) in May 2013 and delivered now to the Secretary of the California Transportation Agency
(CalSTA), provides an assessment and recommendations for improving the performance of
California’s Department of Transportation (Caltrans).
The motivation for the project was the imminent dissolution of BTH and establishment of
CalSTA, of which Caltrans would remain a continuing and major part. In the view of BTH
leadership, this provided a “unique opportunity to take a fresh look at the operations of Caltrans
and conduct an objective review, assessment, and analysis of its operations, particularly in the
areas of performance, communications, and management [to] help Caltrans provide better
services and effectively deliver the transportation needs for California.”
The report was compiled by a team assembled by the State Smart Transportation Initiative
(SSTI), a foundation- and government-funded effort, managed out of the University of
Wisconsin-Madison, which has a mission of improving the productivity, sustainability, and
accountability of state transportation policy and practice. This team included academics, SSTI
staff, independent transportation experts, a California lawyer and businessman, and former chief
executives of state transportation departments in Massachusetts, Pennsylvania, and North
Carolina. (For a list of team members, see Appendix A.) The report is based on the prior
knowledge team members brought to the task, their review of several thousand pages of
documents from or about Caltrans, and, most important, interviews they conducted with more
than a hundred Caltrans employees and other stakeholders in the Caltrans operation. (For a list of
interviewees, see Appendix B.) To encourage frankness in these interviews, SSTI assured all
interviewees that no particular quote, finding, or recommendation in this report would be
attributed to them by name.
SSTI was asked, “at a minimum,” to answer the following questions about Caltrans:
a) Does the department have the right performance measures to help it achieve the mobility,
safety, and environmental stewardship goals that are expected from California’s
transportation system?
b) Are performance outcomes adequately measured and reported within the department, the
Agency, the public, the Legislature, and other key stakeholders?
c) Are performance targets set at the correct levels to properly evaluate the department’s
performance considering California’s current environment?
d) Are performance measures appropriately aggregated or disaggregated—meaning, are
measures appropriately set at the employee, location, district, and/or statewide levels?
e) Does the department effectively communicate its goals, objectives, and accomplishments
to the Legislature, public, and key transportation stakeholders?
f) Are policies on internal and external communications adequate to ensure important issues
are elevated to appropriate management level?
g) Are policies on performance and reporting well understood by staff-level employees and
management?
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h) Does management communicate effectively with employees when superior or inferior
performance is observed?
i) Does the department maintain current and up-to-date manuals that effectively articulate
and communicate the safety, mobility, and environmental stewardship goals of the
department?
j) Are managers located outside of the Sacramento executive office provided the
appropriate level of both discretion and restraint to effectively manage performance?
k) Is the organizational structure conducive to achieving its performance goals?
l) Is the overall size and structure of the department appropriate to achieve the desired goals
and performance?
m) Are sufficient tools provided to management to track performance, and, if so, does
management use those tools?
n) Are managers appropriately evaluated on performance outcomes?
o) Are non-supervisory employees adequately evaluated on performance outcomes?
p) Do managers effectively use the tools available to them in state government to
acknowledge and reward good employee performance and to address
underperformance?1
Our brief concluding answer to all these questions is “no.”
This summary negative answer should not surprise because it is not new. It is roughly the same
answer, to similar questions, that has been given by repeated outside and internal assessors of
Caltrans’ performance going back many years.
Prominent among these assessors was the team assembled by SRI International (SRI) in its report
on Caltrans in 1994.2 Its assessment included “a review of audits conducted in the past 20 years
proposing solutions to specific operational issues more-or-less similar to those raised in the
present effort (in addition to reviews undertaken by legislative committee and the California
Transportation Commission [CTC]).” And all, including SRI, came to the same general
conclusion:
Clearly, Caltrans remains “rule-driven” rather than “product-driven” not for
lack of good ideas but because of (not unique) bureaucratic culture. The key to
achieving any meaningful change in the department’s performance will be to
change its culture, including its operating rules and work habits. 3
This culture has proven very hard to change. SRI, for example, made 72 specific
recommendations to improve Caltrans’ performance. These ranged from relatively minor ones to
those it highlighted for strategic attention. SRI went back two years later to check on progress
and found some progress on the first but very little on the second, including “very slow progress
in the development of integrated performance measures; continued lack of flexibility to contract
1

Department of Transportation, State of California, Out of State University (State Funds) Agreement #12B910004,
Exhibit A, p. 1.
2
Ibid., pp. 3-4.
3
SRI International, Evaluation of the Organizational Structure and Management Practices of the California
Department of Transportation, Volume I: Summary and Recommendations, p. I-1.
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out; the lack of individual incentives; and the lack of a process to determine and set priorities
among maintenance/rehabilitation/capital investments based on a top-down need assessment.”4
In other words, on the things that really counted, Caltrans hadn’t fundamentally changed its
behavior.
More recently, Caltrans promised a major change of direction via another report, Smart Mobility
2010: A Call for Action for the New Decade. Again with the help of outside consultants, it
declared itself committed to “smart mobility,” defined as transportation policy and practice that
“moves people and freight while enhancing California’s economic, environmental, and human
resources by emphasizing convenient and safe multimodal travel, speed suitability, accessibility,
management of the circulation network, and efficient use of land.” 5 But such “smart mobility,”
our interviews revealed, has certainly not been internalized to Caltrans as its basic mission. Many
senior managers we talked to could barely recall the existence of this “call for action.”
In the meantime, of course, the policy surround for Caltrans operations has changed
fundamentally. Through AB 32 and SB 375, California has committed itself to radical reductions
in its greenhouse gas (GHG) emissions, the plurality share of which in this state are supplied by
transportation. This means, essentially, that Caltrans should be in service to radical reductions in
vehicle-miles traveled (VMT). Doing that in a $12.6 billion department—one with ongoing
responsibilities for operating a system of 15,000 roadway centerline miles and an intercity rail
network of 887 route-miles—is a very hard task. So too is moving a vast bureaucracy, at present
some 19,000 employees, schooled in doing something other than reducing travel demand.
Nevertheless, making change is the challenge this report confronts. We think there is a way to
meet it, but it will require the cooperation and effort not just of Caltrans, but many other
stakeholders in California’s mobility future.
Within Caltrans itself there is great interest in this different mission. Both top leadership and
staff seem truly committed to serving the public interest and improving their department’s
performance. Caltrans personnel devoted hundreds of hours to speaking with the SSTI team and
to providing a wide variety of requested documents, including some created just for this project.
Caltrans staff has openly acknowledged problems, both those of the department’s own making
and those created by outside entities, and has addressed some of them in its own program review
of 2012. The staff’s openness to discussing these problems and possible solutions provide real
hope that the department can embrace needed reforms. These conversations, and those of other
stakeholders, provide much of the source material for this report. To allow for candor, we do not
attribute statements to named interviewees. We thank all who had those conversations with us
for their frankness.
We wish to note two additional introductory points, particularly regarding the assessment part of
what follows:
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First, as we emphasize throughout, many of the important issues we raise are long-standing and
not caused by the current management, so this report should not be seen as laying blame for
problems on particular individuals, in particular, current Caltrans leadership.
Second, while Caltrans is certainly a key player in California transportation, it is not the only
one. We address some activities of other organizations, both public and private, at the state and
local levels, that bear on Caltrans. But in no way should this report be taken as a full assessment
of the California transportation scene.
Two themes run through our findings and recommendations. One is that Caltrans, once a national
leader among state transportation agencies, has fallen out of step with current “best practice” in
transportation practice and the express aims of California state policy. The other is that the
department’s culture not only has not come to grips with
new realities, but also frequently runs on process rather
Caltrans is in need of
than outcomes. In other words, Caltrans is in need of
both modernization and both modernization and organizational culture change.

organizational culture
change.

Such problems are not unique to Caltrans, and much can
be learned from the experience of other state
transportation agencies that have faced them. This we
suspect is part of the reason the SSTI team, which includes several former executives of agencies
that have made progress on both modernization and culture change, was asked to take a look.
With a newly organized CalSTA and a new Caltrans management already embarked on
significant reforms out of its own 2012 program review, and with many rank-and-file staff who
are eager to move forward, we are optimistic that the months and years ahead will see major
positive change.
The body of this report comprises three main sections: 1) “Caltrans’ legacy,” which provides
brief history of the department and its evolving policy surround, up through Calstrans’ own
program review-based initiatives of 2012; 2) “Caltrans today,” which provides the SSTI team’s
assessment of how Caltrans is performing now; and 3) “Caltrans tomorrow,” which provides
recommendations and a plan of action.
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Caltrans’ legacy
In the early 20th century, the department that would evolve into Caltrans, like other state DOTs,
set out to establish and operate a network of mainly rural roadways that would link cities, open
new land for development and tourism, and provide farm-to-market access. Much of this
network was acquired from local governments, rebuilt for higher travel speeds, and assembled
into a series of at-grade trunk highways. After World War II, this activity ratcheted up
enormously due to two developments: 1) a massive infusion of state and federal funding devoted
to the construction of limited-access superhighways, and 2) sharp increases in traffic, with short,
local trips swamping the intercity travel for which the network was originally designed.
This period was something of a golden age for state DOTs, and particularly Caltrans, which
attracted top engineering talent from around the country to design and build its enormous,
generally popular new highway system. But now, with state highway systems largely built-out,
the era of epic highway building is over. There is much work to be done to meet California’s
ever-changing transportation needs, and doing it well requires expertise, judgment, and
leadership at least as demanding as in the earlier era. But
With state highway
it also requires different thinking, expertise, and
systems largely built-out,
processes than those developed previously.

the era of epic highway
building is over.

Unfortunately, Caltrans, despite declarations going back
at least 40 years, still has not accepted, adjusted to, or
made anywhere near the possible best public-serving use of this new reality. This conclusion, we
emphasize, is itself not new. Similar findings have been reached in previous department
assessments, from both within and without California government.
This failure to fully evolve has many contributing causes. It certainly owes in part to resistance
within Caltrans. But it owes as well to how Caltrans has been treated by its many stakeholders,
including the California legislature and executive. 6
In what follows, we highlight some of the developments since the 1970s, the period after the
heyday of the highway-building era, which help explain Caltrans’ current situation. Some of
these developments, such as the recent inflexion point in VMT trendlines, mirror the rest of the
country. Others, such as the empowerment of local units of government to address the state
highway system, are nearly unique to California.
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This sort of conflict is not unique to California. Around the nation, the activities of a state transportation
department, with responsibility for maintaining a state highway system, are often seen in conflict with popular
demands for greater environmental sustainability, developer interests in cities, etc. Nor does it help that many states
are subject to California’s recent financial strains, and all have been subject to cutbacks in federal assistance.
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Highway building winds down, local power ratchets up
Throughout the 1970s, highway construction declined precipitously as real revenues fell,
construction costs increased, and the department faced greater public opposition to highway
construction. SB 215, enacted in 1981, provided the department with additional revenue but
ordered the department to shift its priorities toward
maintenance and reconstruction and away from the
The result was a
construction of new facilities.7 As the Interstate-building
Caltrans with growing era wound down, California changed the funding formula
for transportation. The result was a Caltrans with
responsibility for
growing responsibility for operations and maintenance
operations and
but lessened power and capacity. Two unusual state
policies, a new reliance on local funds to capitalize state
maintenance but
highways and formula suballocation of state funds to
lessened power and
local entities, are key.

capacity.

The evolution of “self-help” counties. As state fuel-tax
revenue declined in real terms during the 1970s and ’80s, making Caltrans less able to pursue
new transportation projects, local governments began seeking authority to levy their own taxes to
fund transportation investments.8 Sales taxes rose to prominence as a transportation funding
mechanism in the mid-1980s as the legislature authorized more county sales taxes for
transportation projects. Counties and cities could cooperatively establish “transportation
authorities” to administer sales tax proceeds in keeping with voter-approved expenditure
programs. Voters in Santa Clara County approved the first of these in 1984. The legislature soon
gave all counties the power to adopt such sales taxes, leading to a number of ballot proposals. By
1990, 17 counties had adopted transportation sales taxes.
Proposition 62 in1986 required local transportation sales taxes (LTST) to receive a two-thirds
supermajority for passage. Due to legal challenges, its implications were not fully felt until the
early 1990s when the state appellate court decision upheld the supermajority requirement. For
several years following the decision few counties pursued local transportation sales taxes,
believing the requirement unattainable. Since 2000, however, with the success of transportation
sales tax ballot measures in Alameda and Santa Clara counties, a number of other counties have
been able to meet the two-thirds requirement to pass or reauthorize their local transportation
sales taxes. Several factors are generally credited with the ballot successes:
1. Funds raised by the sales taxes are spent where they are gathered, allowing voters to feel
the benefits directly.
2. Most of the sales taxes automatically expire, usually after 15 or 20 years.
3. Measures normally contain a list of specific transportation projects, giving voters more
control over expenditures.
7
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4. The broad base of sales tax allows the collection of large amounts of revenue with
relatively low rates, making them more appealing to voters than higher fuel tax rates.
Once counties formed transportation authorities to administer their LTSTs, they developed the
capacity to plan and deliver transportation projects on their own, allowing them to take over
many of the functions that had been performed by Caltrans. The greater county-level decision
making power has countered efforts to strengthen the state’s MPOs in spite of their increased
powers granted by the Intermodal Surface Transportation Efficiency Act (ISTEA), the federal
transportation bill of 1991.
The trend toward increasing county decision-making authority has created some problems in
intercounty coordination of transportation investments. While counties have been successful in
working together to fund transit systems, there is a widespread reluctance to fund improvements
to roads that are considered “feeders” to other counties. Problems in intercounty coordination
between LTST counties and neighboring non-LTST counties are even more challenging. In
addition, the discrepancy between LTST counties and non-LTST counties affects the overall
state transportation program because self-help counties may be less interested in raising fuel
taxes or taking other steps to improve the state’s system of transportation finance.
Shaping transportation decisions in self-help counties has been the need to win support from a
supermajority of voters for the LTST. This has led counties to assemble sales tax plans based on
public support for potential projects, as indicated by polling data. Projects are selected to appeal
to specific interest groups—highway users, transit advocates, environmentalists, etc.—and to
meet expectations for geographic equity. Projects that met these standards were not necessarily
the most appropriate based on technical analysis or environmental policy concerns. Most LTST
measures have been based on lists of projects to be completed over their lifespan, and modifying
projects in the out years to adapt to changing conditions can be politically challenging.
Most county transportation authorities have presumed that Caltrans would allocate resources for
the operations and maintenance of any projects they build on the state highway system. The
expectation that Caltrans would maintain projects constructed by RTPAs using locally generated
revenues has put Caltrans in the situation of having to maintain an increasing inventory of state
highway system assets without additional maintenance funding.
Prior to the rise of LTSTs as a funding source, counties deferred to Caltrans for highway design
and construction projects on the state system. But once counties began adopting LTSTs that
allowed them to contribute more than half of project funds, some began to take control of project
delivery. As more counties began to adopt LTSTs, state legislation in 1988, 1993, and 1998
authorized Caltrans to enter into cooperative agreements allowing local public entities to handle
project delivery on the State Highway System and authorized the use of private contractors.9, 10
Shortly thereafter, Proposition 35 (2000) amended the State Constitution to eliminate restrictions
on the use of private vendors for public works projects.11
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A change in state funding allocations. California also developed an unusual process for
allocating state funding for roads. It formally designated a portion of state dollars for
preservation and operations, and suballocated a large share of its other funds to sub-state regions.
Responsibility for preservation and operations were assigned California’s State Highway
Operation and Protection Program (SHOPP), created in the early 1990s. This recognized the
importance of “fix it first” in the post-highway-building era, a commitment registered in its
separate funding. SB 1435 (1992), which amended a bill from the previous year and remains in
force today, dedicates funds for “capital improvements relative to maintenance, safety, and
rehabilitation of state highways and bridges which do not add a new traffic lane to the system.”
At the same time, new highway projects continued to be funded out of the State Transportation
Improvement Program (STIP). In a move that continued California’s evolution toward local and
regional control, in 1997 the legislature passed SB 45. This imposed major changes in the levels
of transportation planning and programming. Some of the measure’s most notable provisions
affecting the relationship between Caltrans and regional transportation agencies included:
 Dividing the STIP into a Regional Transportation Improvement Plan (RTIP), a
compilation of the five-year programs of projects prepared by RTPAs and county
transportation commissions, and an Interregional Transportation Plan (ITIP), a five-year
program of projects that promote interregional connectivity prepared by Caltrans
 Assigning 75 percent of STIP funds for RTIP projects and 25 percent for ITIP projects
 Requiring that the California Transportation Commission (CTC) adopt all RTIP projects
into the STIP or reject the RTIP entirely, lessening the Commission’s control over project
selection
Sen. Quentin Kopp, the author of SB 45, maintained that the bill would bring the planning
process closer to the voting public and pave the way for the greater use of local tax revenue in
transportation.12 Supporters of the legislation also believed that transportation decision-making
would be improved by increasing the role of the local and regional entities that have control over
land use. 13
According to interviewees familiar with Caltrans at the time, Caltrans did not see SB 45 as
precipitating a major change in the department’s role in project development, design, and
construction on the state highway system. While SB 45 transferred substantial decision-making
authority to regional entities, Caltrans assumed that it would continue delivering state highway
system projects, whether programmed as part of the RTIP or the ITIP, and that its planning
responsibilities and processes for long-range highway planning and joint planning would remain
largely unchanged. 14 But in fact, SB 45, coupled with funding power from self-help county
taxation, has weakened Caltrans’ ability to plan and control its own system, given its reliance on
local funding, and statutory requirements on how the state-controlled quarter of the STIP must be
spent.
12
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The state’s allocation of STIP funding separately from its SHOPP funding has had another
important outcome. Despite decades-long calls for a pivot toward system preservation, nearly all
STIP funding, whether administered by state or local governments, goes to highway-capacity
projects, even though state law allows for STIP-funded preservation projects as well. Coupled
with self-help county funding and other sources, such as recent bonding, the STIP helps to
generate substantial new highway capacity. Lane-miles of non-Interstate freeways, for example,
grew by 6 percent in the eight years from 2003 to 2011.15,16 And in 2011, when the CTC rolled
up forecast state and local highway “needs” for the following 10 years, it showed that anticipated
costs for capacity projects nearly equaled costs for preservation. 17
The shifting landscape of transportation policy
As Caltrans’ role has shifted due to the rise of local power, so too has the landscape of
transportation needs in which it operates. A mission once focused on building highway
infrastructure has become far more complex, and more than 40 years ago the state began to make
adjustments. Prompted in part by severe smog in the Los Angeles area, California was one of the
first states to address downsides to the highway-building boom, and to seek a more balanced
policy. AB 6918 in 1972 transformed the Division of Highways into Caltrans, with the hopes that
it would develop a more multimodal system. Funding, however, remained largely directed to
highways. The measure also increased local participation in transportation planning and raised
the importance of non-highway modes. The measure required regional transportation planning
agencies (RTPAs) to develop their own multimodal
transportation plans, which would be combined into the
Caltrans became a
statewide California Transportation Plan (CTP).

statewide purveyor of
local transportation
infrastructure—a
critical shift in its
mission.

Changing patterns of travel. In its earlier incarnations,
Caltrans’ goal had been to provide for intercity and rural
travel, while local governments provided their own
streets and transit systems for commuting and other short
trips. The growing intercity transportation system,
however, induced car-oriented development—aka
sprawl—and in turn that development generated rapidly growing traffic that swamped the
intercity system. Over time, as transit declined and local car-trip distances increased, Caltrans
became a statewide purveyor of local transportation infrastructure—a critical shift in its mission.
Caltrans has made some efforts to divest itself of at-grade, state-owned roads that serve a mainly
15
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local purpose, but local governments are not always eager to take on new operation and
maintenance responsibilities, particularly where roads are in need of rehabilitation. And Caltrans,
which built the freeways, has continued to operate them, though in many cases they serve almost
entirely local traffic.
In the 21st century, transportation demand has shifted in a new way. Automobile travel, which
once grew predictably year by year, now is flat on an aggregate basis and declining on a perperson basis (Figure 1).
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Figure 1, VMT and per capita VMT on California state highways, 1992-2012. Sources: Caltrans (VMT) and
Department of Finance (population).

As this inflexion point developed in the 2000s, there was some thought that it only reflected
increased fuel prices and a sagging economy. But an SSTI analysis of U.S. fuel prices and VMT
shows little correlation over time. 19 And while VMT and economic output did track closely for
many years, that relationship has broken down. In California, since the mid-1990s gross state
product has significantly outpaced VMT (Figure 2).
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While some of the reduction in auto travel may be linked to a resurgence in transit ridership, the
transit share has not grown enough to account for all of the difference. Cars are still the primary
personal mode, but Californians are meeting their needs with fewer and/or shorter trips. The
development community has both enabled and responded to preferences for less driving. Where
it once built almost exclusively for
low-density, segregated uses, it is
A built environment that reduces
increasingly oriented to compact,
mixed-use development, with its
VMT is precisely the goal of the
lower infrastructure costs and the
state’s landmark climate policy. And “smart growth premium” it
commands in the market.
it is precisely the opposite of what

Caltrans was organized to do.

A built environment that reduces
VMT is precisely the goal of SB
20
375 , the state’s landmark climate policy. And it is precisely the opposite of what Caltrans was
organized to do — foster higher auto-mobility, without regard to the consequences in land use.
20
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The department does not have major responsibilities for implementing SB 375 and might be able
to continue increasing auto-mobility were it not for another outcome of modern travel behavior:
The trend toward lower driving, coupled with improving vehicle fuel economy, have battered the
traditional highway-department business model, which relies heavily on fuel taxes.
Other changes. The reversal of the trend toward more driving is a profound one, but it is hardly
the only factor affecting Caltrans. Demands on a modern transportation department go far
beyond infrastructure provisions. Some of these include:
 New expectations around economic and environmental justice. During the highwaybuilding era, new roads routinely destroyed low-income neighborhoods, where land was
cheap and citizens disempowered. Adding to this insult, the resulting auto-based built
environment made it harder for low-income residents to access jobs and other
destinations.
 New expectations around livability. Transportation agencies once ignored the noise and
unsightly views their projects created, as well as degraded non-auto access. In recent
decades a host of initiatives and policies have grown up to mitigate these harms and
prevent new ones, including Complete Streets, Context Sensitive Design, Transportation
Alternatives (formerly Enhancements), and the Sustainable Communities Initiative.
 New expectations around economic development. Developmental highways once seemed
to be obvious wealth generators, though research has shown that they often simply
redistributed businesses instead of catalyzing them. Transportation agencies’ difficulty in
applying for TIGER grants, which required economic justification, demonstrated a
general weakness in this field, and transportation economic impact analysis remains an
emerging field fraught with questionable claims.
 New expectations around transportation choice. The regions have increasingly chosen to
invest in non-auto modes, and the state’s signature public works project today is highspeed rail.
 New expectations on managing mature systems. With built-out highway systems around
the country, parts of which have reached the end of their useful lives, efforts have turned
away from expanding infrastructure and toward system preservation and operational
enhancements. In ITS, technology has advanced so rapidly that, with long delivery times
typical in highway projects, systems may become obsolete before they are installed.
 New expectations around the sophistication of planning. Technology has provided
powerful new planning techniques that address many of the drawbacks of traditional
planning tools. Land use and transportation can be modeled together, trip-chains can be
accounted for, and “big data” offers opportunities to both better calibrate models and to
observe behavior directly, without resorting to models, which have been notoriously bad
at adjusting to changes in travel demand seen this century.
 New expectations in partnering. Particularly in the California context, where local
partners are critical funders, but around the country as well, state DOTs are
acknowledging that their systems are intimately connected with local street and transit
networks, and with ports, railways, and other modes that may be privately run. And all of
those transportation systems both affect and are affected by land use decisions.
Optimizing for access to destinations in that context is a far cry from the earlier state
DOT mission, assembling a statewide road network and building the Interstates.
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California and Caltrans in a time of change
As early as the 1970s, Caltrans produced policy that began to address stewardship, sustainability,
and other issues that motivate our current assessment. In 1974, Caltrans’ California
Transportation Progress Report identified four primary policy goals to guide the department:
energy conservation, improved air quality, reduced auto dependence, and maximization of travel
opportunity. 21 Several years later, the California Transportation Plan Task Force produced
Recommended Statewide Transportation Goals, Policies and Objectives, which stated the need
for change at the department, away from the focus on expanding the highway network toward
dealing with finance pressures, traffic congestion, environmental concerns, and providing
transportation options for non-drivers. The report identified the state’s appropriate role in
transportation as limited to resolving differences in regional transportation plans around issues of
statewide interest. Otherwise, transportation decisions were to be the purview of local and
regional government.
A profound transition, such as the move away from state-centered highway building, would be
challenging for any organization. Caltrans has had to answer to local entities with their newfound
power and funding, and to continue to operate its system, often through earthquakes and other
emergencies; it cannot shut down, regroup, and start over. At SSTI’s request, Caltrans compiled
a list of recent successes, which we included in this report as Appendix D. Below we comment
on some of the items on that list. Overall it is impressive and it indicates the enduring desire to
do the public’s work that we cited in the introduction.
On the other hand, changes in recent decades in some cases have left Caltrans out of step, despite
the staff’s genuine efforts, and despite policy statements such as those cited above. We deal with
some of the problems in the subsequent section. But in terms of the history, it is useful to know
how some of the problems have developed.
State-local partnerships. It is not clear that decision makers fully understood the situation they
were creating when they disempowered Caltrans vis-à-vis local governments. In some cases,
relationships have gone well, but in many others the strong local counties and regions have
grown to resent Caltrans’ project
presence—some to the
It is not clear that decision makers development
point of refusing to employ Caltrans for
fully understood the situation they more than required oversight. At the
same time, the balkanized system of
were creating when they
funding has left Caltrans with a difficult
disempowered Caltrans vis-à-vis
task in maintaining interregional access.
As noted above, Caltrans has also been
local governments.
expected to cover owner-operator costs
of new or expanded facilities funded locally, raising its long-term costs. On the other hand, local
partners have complained about what they see as Caltrans’ excessive and contradictory project
oversight, and lack of systematic planning and operations and cooperation with local street and
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transit networks. In some cases Caltrans has developed a strong working relationship with its
partners, but many others are characterized by mistrust.
State policy direction. The legislature has actively intervened with Caltrans on funding issues, as
previously noted. It has also expressed a host of policy desires, often by requiring reporting on
particular issues (Appendix E). Other than taking time to prepare, it is not clear that these reports
have had much impact on Caltrans. Often, however, on critical policy issues that would logically
involve Caltrans, such as creating a high-speed rail network and reducing transportation climate
effects, the legislature has worked around the department. In AB 857 (2002), the state seeks to
orient state investments around a set of modern planning goals. 22 Again, the outcomes of
Caltrans’ work often are at odds with these goals; its system of negotiating developer exactions,
for example, discourages the very infill development envisioned in the goals, and prompted the
passage of SB 743 (2013).23 In sum, it is not clear the legislature and the executive have helped
Caltrans to adapt to change in a positive way, but rather have directed resources and mandates
for change to other stakeholders.
Expertise. Highway building required good design and other project development skills. But
modern transportation systems also require new skills around planning, operations, asset
management, and multimodal coordination. Unfortunately, for years Caltrans staff was hampered
in its ability to keep up with these changing skill sets
because of restrictions on travel and access to training
Caltrans, reliant on
and knowledge exchange; other state DOTs noticed
others for funding, has Caltrans by its absence. Particularly hard-hit have been
non-engineering skills, such as system planning, where
come to resemble a
pay issues have been acute.

large engineering firm.

An insular culture based on project development.
Caltrans, reliant on others for funding, has come to resemble a large engineering firm, which is
22

65041.1. The state planning priorities, which are intended to promote equity, strengthen the economy, protect the
environment, and promote public health and safety in the state, including in urban, suburban, and rural communities,
shall be as follows:
(a) To promote infill development and equity by rehabilitating, maintaining, and improving existing
infrastructure that supports infill development and appropriate reuse and redevelopment of previously
developed, underutilized land that is presently served by transit, streets, water, sewer, and other essential
services, particularly in underserved areas, and to preserving cultural and historic resources.
(b) To protect environmental and agricultural resources by protecting, preserving, and enhancing the state's
most valuable natural resources, including working landscapes such as farm, range, and forest lands, natural
lands such as wetlands, watersheds, wildlife habitats, and other wildlands, recreation lands such as parks, trails,
greenbelts, and other open space, and landscapes with locally unique features and areas identified by the state as
deserving special protection.
(c) To encourage efficient development patterns by ensuring that any infrastructure associated with
development that is not infill supports new development that uses land efficiently, is built adjacent to existing
developed areas to the extent consistent with the priorities specified pursuant to subdivision (b), is in an area
appropriately planned for growth, is served by adequate transportation and other essential utilities and services,
and minimizes ongoing costs to taxpayers.
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A recent paper commissioned by OPR (Jouganatos, 2013) finds that Caltrans is guided by the planning goals. Our
research shows the opposite. For example, the underlying thinking behind one of the key strategies cited in the paper
(i.e., Caltrans’ GHG reduction effort) is congestion reduction, which has typically meant the sort of expanded
highway capacity that makes compact development much more difficult.
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something of a mismatch with state policy direction around operations, preservation,
multimodalism, and climate mitigation. Despite a major 1994 report calling for such action, 24
Caltrans has not fully implemented the types of performance management processes that might
give leaders more ability to make change, and so many of the department’s or legislature’s policy
pronouncements have not significantly affected the culture. In states that contract out more
design and planning work, outside entities can bring new perspectives to bear, but California,
with its 90-10 rule requiring at least 90 percent of project work to be completed by Caltrans
employees, has maintained a large project-development workforce. The rule, attributed to union
influence by some but not all interviewees, not only keeps potentially fresh views out of the mix
but also makes it hard for Caltrans to ride out ups and downs in workload by outsourcing.25 At
the same time non-engineering professions and managers, including the staff needed for strategic
thinking and creative adaptation to change, have seen salary erosion that makes it hard to attract
new blood.
Recent initiatives. The SSTI assessment was conducted in the wake of an internal review
conducted by new management at Caltrans. Initiatives undertaken after that review respond to
some of the problems we cite in our findings below. These include:
 Creation of a risk management office to address excessive risk aversion
 Creation of a committee to manage relationships with self-help counties
 Work to revise the design exception process, vesting more authority in district offices
 Organization of a team that will produce regular performance reports
 Surveys of state-owned roadways to identify those that serve exclusively or mainly local
purposes and are good candidates for transfers of ownership
 Convening of stakeholders to develop more efficient freight movement
 Publication of a new Main Street, California26 guide to community friendly design
All of these developments are positive, and Caltrans deserves credit for their undertaking. In all
cases, however, these efforts have not yet delivered the ultimate desired outcome; for example,
the risk management office has not yet mitigated a culture of risk aversion, the self-help county
committee has not yet revamped state-local relationships, and so on. So Caltrans’ recent
initiatives deserve applause and support, and we acknowledge them where relevant in the
remainder of this report, but they have not yet accomplished the major reforms that are needed to
modernize and change the culture of the department.
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Caltrans today
Viewed as an organization, Caltrans has not successfully adapted and evolved to match its
current environment. Its mission, vision, and goals are not well-aligned with current conditions
and demands. Its portfolio of skills, and their own organization in the department, does not match
modern demands for integrating transportations solutions with concerns for sustainability and
community livability as well as economic growth. And its managerial systems and practices are
inadequate to deliver both innovative problem-solving while holding staff accountable for
performance.
In part because of the issues just discussed, Caltrans is often viewed critically by partners,
legislators, and citizens who see the department as out of step with the times, too often at odds
with evolving transportation policy, in need of fundamental change, and incapable of exercising
effective leadership among the many
and land use stakeholders in the
Caltrans has not successfully transportation
state. And in fact it will be necessary to confront
adapted and evolved to
all three issues in order to succeed at
modernization and culture change at the
match its current
department.

environment.

This view from the outside looking in stands in
contrast to the perspective of many Caltrans managers and line employees who, as the SSTI team
found in dozens of interviews, are proud of the department’s accomplishments, frustrated by
credit not given for Caltrans’ successes, aware that Caltrans needs to change if it is to remain a
vital public department, and genuinely struggling with the question of how best to reclaim a
leadership role. On the other hand, internal change advocates have run up against an even more
persistent institutional culture; despite producing reams of reports and recommendations that
purport to address new policy demands, they have not fully succeeded in modernizing the
department, as many well-meaning initiatives have simply withered. For this reason, and because
even the best managers at Caltrans tend to be a product of that culture—and because significant
hurdles to change come from outside the department—it appears that modernizing is unlikely to
occur simply through Caltrans’ own work, but will require action by CalSTA, the legislature, and
other agencies and stakeholders, including local partners, with whom new relationships must be
forged. To date, as we have said, those entities have often worked around Caltrans to achieve
change in transportation.
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A mission, vision, and goals not well-aligned with current conditions or demands
Our interviews with Caltrans and CalSTA focused attention on some of the failings in the
department’s draft strategic plan, which was being prepared as this review got under way. At the
same time, the agency was convening stakeholders for its California Transportation
Infrastructure Priorities (CTIP) work group, which was looking at some of the same issues. To
their credit, the department and agency decided to put the strategic plan drafting on hold, and
they have acknowledged some of the issues we raise below. In fact, as this review was
concluding, management shared a potential new vision statement—“A transportation system that
is safe, sustainable, integrated, and drives economic vitality and an improved quality of life”—
which we see as a great improvement, and one that shows Caltrans is taking constructive
criticism into account and working to make change moving forward. If such a statement is
ultimately adopted, the critical next step would be to operationalize the concepts and to measure
progress against agreed-upon targets. We suggest in our recommendations that, because of
discussions already under way, leadership at the department and agency should be able to
develop statements of mission, vision, and goals in relatively short order.
Still, in order to understand the importance of this issue, it is worth exploring the current state of
affairs.
After World War II, Caltrans and its predecessor agencies created what was widely perceived to
be a state-of-the-art highway system. In the process, Caltrans assembled a talented team of
design and construction management engineers, together with a capable planning, environmental
review, and right-of-way acquisition staff. Caltrans employees became known for their
passionate commitment to the state’s highway system. In an expression of this commitment and
pride that still lives in many Caltrans offices, it was not uncommon to hear Caltrans workers
describe themselves as “bleeding orange.”
During this era Caltrans became a model of innovation in design and construction management.
This tradition of excellence in project delivery resulted in a public department whose employees
were fully engaged in their work, stayed on the job for a long time, and exhibited an institutional
loyalty that is increasingly rare in both the private and public sectors.
Now new demands and conditions have made Caltrans’ job more complex. Today, through new
state policies, those of its regions and local governments, and the expectations of its citizens, the
state of California is again at the center of a new and groundbreaking approach to the “smart”
delivery of transportation services. It’s an approach:





that measures system performance not only in terms of traditional metrics such as lane
miles, roadway capacity, and unimodal levels of service, but also in terms of greenhouse
gas (GHG) emission reduction, air quality, environmental stewardship, reliability,
connectivity, user costs, modal choice, livability, economic justice, public health, and
economic development and productivity;
that takes into consideration the reciprocal cause and effect relationship between land use
and transportation; and
that, with regard to the state’s roadway infrastructure, assigns priority to investments in
system preservation and system operations while de-emphasizing system expansion.
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Unlike the road building achievements of the interstate era, which occurred to a large degree
because of Caltrans, the current transition to a more sustainable approach is largely taking place
in spite of the department. The adoption of AB 32 27 in 2006 and SB 375 in 2008, in particular,
were “game changers.” If Caltrans is to keep pace with these statewide policy initiatives, the
department will need to make fundamental adjustments in the way it exercises its statutory
authority.
Our assessment suggests the department’s senior staff acknowledge the transformative forces
confronting Caltrans. The department points to the preparation of its emerging five-year strategic
management plan (2013-2018). The results of this strategic planning process, however, provide a
sense of just how difficult the effort to transform Caltrans will be.
Caltrans’ last 5-year (2007-2012) Strategic Plan described the department’s “Mission and
Vision” as “Caltrans Improves Mobility Across California.” It says, “Through strategic and
effective partnerships, Caltrans can improve mobility even in the face of the state’s aggressive
population growth. Inherent in this effort is the need to sustain a high quality of life.” 28
According to the 2007-2012 Strategic Plan, this combined mission and vision statement, which
was carried over “unchanged” from “previous [strategic planning] efforts,” “succinctly reflect[s]
who [Caltrans] is and what it want[s] to accomplish as an organization.” 29
In developing its new 2013-2018 Strategic Management Plan, Caltrans has spent hundreds of
hours engaging senior staff as well as rank-and-file employees and stakeholders. The result of
this process, according to descriptions provided of the current draft, is to once again carry over
unchanged the mission statement of the prior strategic plan and to add a separate vision
statement: “Caltrans provides leadership to achieve an excellent transportation system for
California’s future.”
Moreover, the five goals of the 2007-2012 Strategic Plan, which are intended to “assert the
general direction [Caltrans] wants to take to realize its vision and mission,” have also been
carried over into the new five-year strategic plan essentially unchanged. Of the five 2007-2012
Strategic Plan goals, three (“Safety,” “Stewardship,” and “Delivery”) have been retained as
written. Although the other two goals have been renamed, their substance has remained the
same. During the 2013-2018 strategic planning period, the “Service” goal to “promote quality
service through an excellent workforce” will go by the name “Professional Workforce,” and the
“Mobility” goal to “maximize transportation system performance and accessibility” will go by
the name “System Performance.”
If the purpose of developing a statement of mission, vision, and goals is to succinctly define
“why [Caltrans] exists,” “[Caltrans’] desired end state,” and the strategic direction Caltrans
intends to pursue in order to realize that end state, it is telling that, over the course of the last
decade, Caltrans’ sense of its mission, vision, and goals has remained essentially unchanged even
though, during this same period, the transportation policy framework that defines the
27
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department’s reason for being, desired end state, and strategic direction has undergone a
dramatic transformation.
The most obvious example of this change is climate policy. Even though transportation is the
source of almost 40 percent of the GHG emissions AB 32 is designed to address, the 2007-2012
strategic plan was written as if the law didn’t exist. Moreover, the 2013-2018 draft plan provides
little indication that Caltrans intends to give the impact of either AB 32 or SB 375 on Caltrans’
mission, vision, or goals any more attention than it gave AB 32 in its previous five-year planning
effort.
This is not to say that the 2013-2018 draft plan does not acknowledge, particularly in the briefing
notes that are appended to the presentation of the draft plan, the need for change. 30 The briefing
notes begin with the recognition that the department “must continually adapt to change.” The
plan goes on to list “change” as one of the four areas of “focus” and to reference in the related
notes “the need for . . . change (reform).” There is also a reference in the parenthetical
description of the “Director’s Intent” to “Culture Change.”
Yet there is almost nothing in Caltrans’ draft statement of mission, vision, or goals to suggest the
department is taking its own admonition regarding change seriously. According to the briefing
notes on the plan, the word “sustainability” was at one point incorporated in a draft of the
mission, but it was removed because it was not well understood. This omission suggests Caltrans
is settling for an anodyne statement of the status quo, not a clear description of a path forward,
nor a rigorous attempt to adjust to current demands on the department. The fact that Caltrans
employees are confused “about the use of sustainability and vitality in the vision statement” is all
the more reason to use the strategic planning
process to clarify this confusion. The role of a
If Caltrans is to build a
strategic plan is to show the way forward.
relationship with the public it Without an operational plan, performance
management, which relates sub-unit and
serves, it must be able to
individual goals to the plan, is impossible.

explain the importance of the
work it is doing and the
positive difference it will
make in terms of both quality
of life and a sustainable
future.

Caltrans’ approach to its mission also leaves the
department without a compelling story to tell.
While we discuss in greater detail the challenges
Caltrans has encountered in devising an effective
communications strategy later in this report,
effective leadership and successful public
outreach almost always begin with a compelling
story.

For Caltrans, a compelling story is one that explains why the public should care about the role
the department intends to fill, the policy it intends to implement, the goals and objectives it
intends to achieve, and the strategic initiatives it intends to undertake. If Caltrans is to build a
relationship with the public it serves, and particularly if Caltrans aspires to lead the public “to an
30
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excellent transportation system for California’s future,” it must be able to explain the importance
of the work it is doing and the positive difference it will make in terms of both quality of life and
a sustainable future. The department’s success in engaging the public will depend, to a large
extent, on its ability to describe the end it aspires to achieve in a way that will inspire the public
to follow its lead.
A vision that has as its “desired end state” “an excellent transportation system for California’s
future” is so “succinct” as to be meaningless. A vision that has as its central predicate the
provision of “leadership” but fails to provide a description of outcome that inspires others to
follow sows the seed of its own demise. And a Caltrans’ vision that is not closely aligned with
the statutory vision of a more sustainable and smarter approach to transportation, which inspired
the adoption of AB 32 and SB 375, lacks coherence and gives rise to a disconnect that is more
likely to alienate potential support than to invite allegiance.
The plan as currently written suggests an organization that has not yet embraced the
transformational shifts that have taken place in California’s transportation policy and has yet to
redefine itself and its aspirations to internalize the new systemic order these shifts in policy
require. Without a real statement of where the department is going, it will stay focused on
building highways rather than managing a system to optimize access to destinations.
The policy focus of the Caltrans mission on improving mobility, in particular, reflects the
backward-looking priorities of a much simpler road-building era that was almost exclusively
concerned with the movement of people and goods and traditional measures thereof. These
measures include segment-based level of service (LOS), which the legislature with SB 743
(2013) rightly has found to be an impediment to modern policy goals when used to justify
developer exactions. A more modern statement, and one consistent with the department’s 2010
Smart Mobility report, might be “improving accessibility,” which allows for travelers and
shippers to reach destinations through proximity as well as movement. And, in focusing
exclusively on mobility, Caltrans’ mission fails to recognize the complexities and competing
priorities of a more modern view of the role of a transportation system:









in reducing greenhouse gas emissions that contribute to climate change and related sea
level rise;
in fostering more compact, transit oriented development, optimizing locational
efficiencies, maximizing opportunities for active transportation, and otherwise
encouraging smart growth and discouraging sprawl;
in promoting economic development;
in addressing considerations of economic justice;
in reducing adverse impacts to air quality;
in enhancing the livability of our communities;
in improving the health of our public; and
in otherwise addressing the sustainability agenda that is at the center of 21st century
transportation planning.

We recognize the department’s effort to use a bottom-up approach to the formulation of its
mission and vision statement as a means of securing buy-in from those who will ultimately be
responsible for implementing the mission and vision on the ground. But we are concerned that
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the department has achieved relative consensus by casting the mission in terms that even those
most resistant to change can embrace and by removing from the discussion of vision the very
elements that are most in need of buy-in if they are to effectively guide Caltrans going forward.
The confusion over the word “sustainability” points to a basic issue that Caltrans must address as
it charts its future: What does “sustainability” mean to a state DOT? There would be little debate
that one aspect of sustainability involves the DOT cleaning up its own act, by using more fuelefficient vehicles, energy-efficient buildings, and greener
materials. But as stated above, the state’s
The confusion over the highway
relevant policies go well beyond those. Highway
word “sustainability”
materials account for well under 10 percent of the
facilities lifecycle energy use and emissions; the vast
points to a basic issue
majority of those are related to use of the highway.
that Caltrans must
Caltrans will not be able to meet the policy expectations
of the state of California until it comes up with ways
address as it charts its
(many of them expressed in existing department policy
future: What does
documents such as Smart Mobility 2010, which have not
been implemented) to provide access to destinations
“sustainability” mean
without inducing new travel, as new highway capacity
to a state DOT?
does.
One source for such direction, in addition to Smart Mobility, is in the evolving long-range
transportation plan, drafts of which much more forthrightly address modern policy goals than
does the draft strategic plan. Unfortunately, the long-range transportation plan is being produced
in Planning, while the strategic plan comes out of the director’s office, and the two seem to be on
separate tracks. Getting a good long-range plan would be helpful, but long-range plans
historically have not guided actual investment decisions, and it is the strategic plan that critically
sets the goals for performance management.

A portfolio of skills and practices that do not match modern demands
Caltrans grew up in the highway-building era, and it still resembles a large engineering firm,
focusing on construction projects largely funded by
For its modern
others. Excluding administration and legal, we estimate
that more than 95 percent of Caltrans’ staff works on
transportation needs
highways, the majority of them on projects (as opposed
that go beyond project to maintenance and operations). On paper, the
delivery, California has department has a large planning function, but hundreds
of these staff are dedicated to projects as well, e.g., in
worked around the
preparing project initiation documents. For its modern
transportation needs that go beyond project delivery,
department.
California has worked around the department, for
example, by empowering local and regional agencies, creating a new department to handle highspeed rail (even though Caltrans has a rail program), and vesting transportation-climate policy
implementation in other entities, such as the Office of Planning and Research (OPR), the

22
California Air Resources Board (CARB), and the MPOs. These actions are both a cause and
effect of Caltrans being out of step with current needs and skills. Another cause, as previously
noted, is the historic lack of access to outside training and knowledge exchange opportunities,
and a tendency to maintain project development staff while cutting planners and others who
might introduce the multidisciplinary approach to transportation that has taken hold around the
nation in recent years. Caltrans has produced potentially helpful policy statements, but too often
these have not significantly altered the way the department does business.
Land use and transportation. Transportation agencies have traditionally declaimed any
responsibility for land use outcomes. In the traditional four-step demand model, land use is a
given, provided to the modeler so that she can decide where transportation facilities should be
placed. Such a framework has the virtue of keeping things simple for practitioners. But it is of
course an untenable position, and one that modern agencies, including California’s MPOs, have
abandoned. There is no greater determinant of land use than the transportation system. If
Caltrans’ roads were designed differently, or placed differently, or not there at all, California’s
land use would be commensurately different. And these outcomes matter greatly. They
determine whether VMT reduction envisioned in SB 375 will succeed, whether cities will be
livable, whether highways will continue to be congested, and whether citizens can access
destinations at reasonable cost.
So it frustrates stakeholders to hear department staff declare, as many did in our interviews, “we
don’t control land use” since their department’s actions so clearly affect it. Some of those
stakeholders decided not to wait on Caltrans to change, and to take action this year, passing
legislation to reform Caltrans’ sprawl-inducing transportation-impact calculations that are based
on highway level of service near proposed developments. Significantly, they handed
implementation of SB 743 to OPR rather than Caltrans (but Caltrans’ involvement provides a
real opportunity for the department to develop expertise in this area and find new ways to
improve land use outcomes). Nor is Caltrans (or for that matter the agency or the CTC) a major
player in ensuring the regions are moving toward lower VMT development, as envisioned in SB
375, even though much of the work done in the region is funded through state STIP monies.
CTC, in its most recent STIP guidance, does require local project sponsors to qualitatively show
how projects relate to sustainability goals,31 but the history is that neither Caltrans nor locallysponsored projects have undergone much scrutiny for their contribution to, or impedance of,
progress toward state goals.
Caltrans has actually written good policy in land use and transportation. In 2005, Caltrans issued
a deputy directive on “Local Development—Intergovernmental Review” with a strong smart
growth orientation.32 Also, in a well-conceived 2004 project, Caltrans developed an alternative
31
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how the RTIP relates to its sustainable communities strategy. This may include a
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challenges the region is facing in implementing its sustainable communities strategy. In a
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for urban and infill projects to the Institute of Transportation Engineers trip generation
methodology, which tends to reflect suburban experience and yield inflated motor vehicle trip
generation rates for such projects. And it did commission the 2010 Smart Mobility report, which
took on many issues related to land use, and it has committed to a pilot project intended to “More
fully integrate [smart mobility] principles into sub-regional transportation and land use planning
processes.”33
The practical effects of these, however, have been small. Despite the strong evidence that trip
generation calculations are inaccurate, Caltrans’ Guide for Preparation of Traffic Impact Studies
has not been updated since its publication in 2002 and still calls for high motor vehicle levels of
service in urban and infill settings. 34 Interviews with district directors and stakeholders
indicated a failure to consider land use implications in state highway planning and development
review. Indeed, interviews confirmed Caltrans’ continued adherence to the traffic impact study
approach to smart growth development, with at least one high-level Caltrans manager expressing
strong disapproval of CEQA’s traffic impact assessment exemption for infill projects. Varied
stakeholders we spoke with provided anecdotal evidence that Caltrans continues to pursue
inappropriate project-specific motor vehicle LOS goals in urban settings.
Smart Mobility 2010 includes a detailed implementation checklist, 35 and Caltrans declares
implementation a success story (Appendix D). However, according to interviewees within
Caltrans, neither senior management direction nor staffing and funding have been provided for
an implementation process. Instead, as the Caltrans smart mobility web page indicates, the smart
mobility framework has been kept alive only through a couple of pilot projects within the Office
of Community Planning. 36
Thus the Smart Mobility location efficiency guidance is not reflected in any deputy directive, in
the Caltrans traffic impact studies guide, nor, despite its recent revision, in the Caltrans Highway
Design Manual.
According to a consultant who did work for Caltrans and who was interviewed for this project, in
a survey of approximately 100 Caltrans managers, only two were familiar with the Smart
Mobility guide. In our interviews, a very high-level division manager, when asked about it,
dismissed it as “just a document someone wrote.” An external partner observed that the Caltrans
culture and practices reflect a continued failure to embrace location efficiency. The department’s
own review of MPO activities,37 supplemented by our interviews, reveals no engagement on
smart mobility with the MPOs—this despite an emphasis in Smart Mobility 2010 on Caltrans’s
33
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role as “a leader in adopting a changing approach that all transportation agencies will need to
embrace in order to gain Smart Mobility’s benefits.”38
Caltrans is not alone among transportation agencies that still avoid the land use issue, but in
California it stands in stark contrast to the MPOs that have made the leap, building both analytic
capacity and policy frameworks for handling land use and transportation interactions. This is
despite the fact that MPOs also don’t “control” land use in the sense of having zoning authority.
In short, Caltrans cannot be the leader that it aspires to be, nor achieve the policy outcomes the
state expects, without building new capacity
to understand its influence on land use, and
The state-of-the art demands
to use that influence for good.

attention to operations, offnetwork and multimodal
connections and, as just noted,
land use/transportation
coordination.

Managing systems. For a long time
transportation agencies looked at their role as
delivering a series of projects. The projects
would be prioritized on a list, and the
individual projects in the best case might be
coordinated in order to address issues on a
corridor or area. Today, even developing
good project lists is not enough; the state-of-the art demands attention to operations, off-network
and multimodal connections and, as just noted, land use/transportation coordination. Project lists
are still important, but even here the best practice has advanced.
Outside stakeholders consulted for this project, as well as some internal ones, said systems
thinking was an area that has advanced beyond Caltrans’ practice. In one area, asset
management, the department has acknowledged this issue publicly. With aging freeways and
finite SHOPP dollars, Caltrans can no longer address pavement, bridge and culvert upkeep and
rehabilitation in traditional ways that rely on incomplete data, individual judgment, or “worst
first” rules of thumb. Asset management programs are costly and time-consuming to establish
and not particularly exciting to many stakeholders, but states that have made the investments
have greatly improved their performance. So Caltrans’ will need support to move in this
direction.
Asset management, though challenging, is probably a reform at which Caltrans can excel, with
its strong infrastructure-oriented thinking. More difficult, perhaps, in terms of mindset are
systems involving operations and off-system connections to land use, local networks, and nonauto modes. In the San Diego region, where a local initiative has imposed some capacity to do
systematic thinking in the form of corridor managers, a nationally significant integrated corridor
management (ICM) project promises to link state and local facilities in productive ways. The
project was locally led, but, like SB 743 in the land use arena, San Diego’s ICM effort now
represents an opportunity for learning, replication, and inspiration throughout Caltrans. Such
learning is critical, as many internal interviewees expressed a lack of interest in local networks,
particularly those involving non-auto modes; even senior district staff in our interviews
expressed the feeling that such considerations were not important to Caltrans.
38
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Stakeholders expressed particular concern about Caltrans’ ability to lead on interregional travel
and goods movement. Both require systems planning and coordination across geographies and
modes, with the latter including both publicly- and privately-owned networks. Stakeholders
portray Caltrans as a relatively passive facilitator of interests, rather than an organizer or leader
in these areas, and internal staff did not greatly dispute this characterization. Caltrans rightly
points to its diminished ability to apply STIP funding to interregional issues. But the focus on
money for projects again reveals the department’s blind spot regarding organizing, leadership,
and analytics—services it can provide without more project funding. To this end Caltrans is
producing an interregional blueprint. Its California Interregional Blueprint: Interim Report
(2012) provides a very thoughtful review of regional planning activities and statewide
sustainability, with suggestions as to roles that Caltrans might take up. The report serves to
document Caltrans’ current lack of engagement in the state’s key forward-looking regional and
interregional plans. If Caltrans uses the report to chart a new course of engagement, it will go a
long way toward addressing complaints about its systems thinking and leadership in interregional
travel. There are warning signs, however, that such implementation may not occur, as knowledge
and interest in the plan seem confined mostly to the planners working on it and some top
Sacramento managers.
Coordinating and operating, rather than building. In a time when scarce state and local
resources increasingly must go to system preservation, there remains a need to improve personal
accessibility and goods movement. Improvements in these areas, without relying on state-funded
highway projects, implicate skills and practices that Caltrans tends to marginalize. Even though
preservation is the department’s highest statutory objective, in the period 1993-2010, as the
department grew by 4,000, maintenance positions actually dropped by 1,500, according to data
assembled by one stakeholder. While it is difficult to directly compare state staffing levels, it
appears Caltrans is an outlier in this area; in most other states, DOT maintenance employees
greatly outnumber project development staff, but in California the reverse is true, according to a
2008 AASHTO survey.
Often in our interviews, when we raised issues related to improving some performance aspect,
Caltrans staff responded that they did not have funding for relevant projects. This view ignores
other strategies. Outside stakeholders, for example, wish that Caltrans had more capacity to
organize public-private partnerships, which might alleviate freight bottlenecks that now threaten
economic competitiveness. Caltrans does have experience in using consultants to evaluate P3s,
but the gap here is in strategically assessing the opportunities and assembling the deals.
Goods movement is particularly relevant in this discussion because it involves multiple parties,
both public and private, and multiple modes. The Alameda Corridor and Colton Crossing
projects are nationally renowned successes in which Caltrans played a constructive role, helping
to separate freight related to the Ports of Los Angeles and Long Beach from local traffic. Yet
perhaps because these were primarily about freight rail, the department did not include them in
its top recent successes list provided to SSTI. Local partners maintain that Caltrans primarily
concerned itself with the freeways in these projects, rather than providing vision and strong
facilitation. On the nearby Gerald Desmond Bridge megaproject being built by the Port of Long
Beach with Caltrans oversight, they complain that Caltrans’ multilayered design review process
generated belated design concerns over a “nonstandard” interchange and other issues. This

26
threatened the project’s viability, as they would give the design-build contractor free rein to add
costs.
Port-originating and -destined freight is a key issue requiring Caltrans to think beyond its onnetwork projects, but it is hardly the only one. Most internal and external stakeholders agree that
operations has been given less attention at Caltrans—and by legislative budgeting—than
traditional infrastructure. They cite high failure rates of changeable message signs and inoperable
loop detectors around the state, the value-engineering out of some ITS components in project
development, and the relatively long startup period for data generation after projects are
complete.
Perhaps more important is the previously cited inclination of Caltrans staff to view off-system
networks as unimportant to the department when, in fact, good connectivity and redundancy in
these networks can greatly improve reliability and reduce traffic loads on the freeways. In
addition to comments we received in interviews to this effect, we note that the Caltrans traffic
volume web page only tracks flows on the state highway system. 39 The ability to analyze and
plan around all elements of the built environment, including land uses, is critical to achieving the
state’s sustainability goals. Analysis, organizing, leadership, and operations—none of these plays
to Caltrans’ strong suit of building projects.
Continued on page 30.
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Sidebar 1: New needs around freight
California has three of the top five U.S. container ports: Los Angeles, Long Beach, and
Oakland. 40 Approximately 40 percent of the imports to the United States enter through these
ports, destined for points as far as the East Coast. The expansion of the Panama Canal may shift
ship traffic from Asia to East Coast ports, but it is not clear that this will reduce volumes moving
through California. While more Asian ships will be able to go through the canal directly to the
U.S. East Coast, traffic from the East Coast of South America may choose the canal as a shorter
route to the big markets on the U.S. West Coast.
This sector creates several hundred thousand jobs, but this activity also comes with problems,
including congestion and air emissions. Caltrans has had success and failure over the last 20
years in partnering with local and private interests to improve throughput and reduce air
pollution near port locations. For the most part, however, stakeholders involved in the issue say
Caltrans has been in a reactive posture on goods movement issues, with a highway-centric focus.
One exception is Caltrans’ involvement in the improvements at the San Ysidro border crossing.
Improvements to that crossing are under way, and Caltrans is playing an active and positive role
with other state and federal agencies.
The state’s most notable success in freight is probably the Alameda Corridor, a highway/rail
separation that allows goods to move quickly and efficiently from the ports of Los Angeles and
Long Beach to inland distribution. The corridor idea originated with the railroads and the port
but eventually included Caltrans and generated federal financial assistance. (The federal TIFIA
loan program was built on the concepts used to provide federal support for the corridor.) The
improvements have led to more shipments from the port by rail. Still, short-haul truck
movements continue to generate congestion and emissions. Two megaprojects, the Desmond
Bridge and I-710 reconfigurations, are directed at this problem. Again, the port has been the
driver of these fixes. One source of frustration for the port leadership has been getting Caltrans
engineers to understand the need to move quickly on needed design exceptions to an extremely
complex project. The department’s “by the book” attitude, sometimes invoked even after nonstandard design-build contracts have been let, has threatened to drive costs up by giving the
contractor free rein to add costs. Port management has had to circumvent Caltrans district staff
and enlist central office assistance. This tactic has been successful, though time-consuming, but
it indicates problems for Caltrans’ solution to design flexibility, coming out of its 2012 program
review. That solution is to vest more power in the districts—a fix that will only work if the
districts actually use flexibility and stick to decisions once they are made.
Caltrans’ role is complicated as well by the lack of a consistent vision of what the state’s role is
in goods movement. Railroads are privately owned, and there is often public resistance to
“helping” them; the railroads themselves are usually reluctant partners and have a well-earned
reputation for making things difficult. The California ports are owned and operated by competing
authorities. For example, the Port of Oakland is working on major expansion plans that could
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benefit from Caltrans or state assistance. However, there is no methodology to determine the
merits or size of an investment from the state perspective. As Oakland moves forward with its
plans, the uncertainty surrounding Caltrans’ participation and cooperation in managing
operations during construction creates significant concern at the port. Similarly, the Port of
Hueneme, identified as one of six “top priority global gateways” in the California Goods
Movement Action Plan41, would benefit from more clearly articulated state support with landside
issues. Currently, there is no policy or institutional framework that facilitates discussion and
resolution of such matters.
Short of having the state take ownership—as Maryland and North Carolina have done—states
with multiple ports and similar intrastate competition have sought to improve
communication/planning/project delivery by setting up some state funding that can be directed to
projects with high benefit-cost ratios. Although it is still in the early stages of implementation,
Florida has allocated specific funding, on an annual basis, to assist with local port improvement
projects. Similarly, many states have either moved to own freight rail lines (mostly Class 2, but
some Class 1 routes) or more commonly have set aside funding for improvements. Though the
dollars involved in the latter tend to be modest, these programs at least form the basis for
conversations between railroads, shippers, manufacturers, and the state.
Another area of interest is the developing role of the Central Valley as the location for
distribution centers. Historically, the valley has seen large volumes of agriculture products
moving both within the state and into interstate commerce. Recently, distribution centers for
merchandise have sprouted along State Route 99, often as an alternative to moving goods on I-5.
Caltrans can continue to be a relatively passive observer of these kinds of developments, or it can
engage with developers, shippers, and other stakeholders to take a more active role in helping to
guide and facilitate economic growth of this type.
Finally, goods movement issues are also prevalent at the various border crossings with Mexico.
Planning and delivering projects is enormously complicated because of the multiple interests,
both public and private, involved. Because of the private and public leadership in the San Diego
area, good progress has been made on updating the crossings at San Ysidro and Otay Mesa,
using creative approaches to contracting and introducing innovative technologies. Similar efforts
are anticipated at Calexico, Tecate, and Andrade, the more rural crossings to the west.
As part of MAP-21 implementation, Caltrans has created a State Freight Advisory Committee
(SFAC) to develop a statewide freight plan. The group includes a broad cross section of public
and private sector participants. It has met several times and is in the process of producing a draft
plan.
In summary, the major challenge for Caltrans and CalSTA on goods movement is to create an
institutional structure that is forward-looking, nimble, multimodal, and capable of competing
effectively for federal resources. The dynamic nature of global goods movement requires the
capability to invest in new technologies and facilities wisely and in a timely manner. Without a
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clear focus by Caltrans on these issues, the state will not be able to maximize the benefits of its
strategic location and its past investments in port, rail, highway, and border infrastructure.
While California has had some success in improving facilities and operations on an ad hoc basis,
it has lacked an overall state vision and a methodology for directing state investment and
operations in the goods movement arena. Improvements will require a significant refocus of
resources at Caltrans, as well as a change in attitude and culture from a central command
structure and approach for highway construction to a more partnership-based and collaborative
approach to building or improving multimodal connections. This is in addition to adopting,
deploying, and maintaining the best operational technologies. It also means working more
closely with shippers, particularly those supporting the California economy with state-based
industry and agriculture.
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Continued from page 26.
Balancing competing priorities. In the section on mission we discussed Caltrans’ focus on
mobility. In practice, mobility could mean “smart mobility,” as in the department’s 2010 report,
which would involve concern for multimodalism, connectivity, livability, and location
efficiency. Yet as noted, when sustainability was considered as part of a mission/vision
statement, it was deemed too confusing to the staff. Leaving this out not only misses an
opportunity to teach and move the department, but the reason for its omission reveals a gap in
capacity. Sustainable transport has been a topic of concern for decades, and Caltrans
acknowledged it at least as far back as the 1970s. And while the department has some staff who
understand the concept, to most of the staff it is a foreign or even hostile concept in part because
sustainable transport depends on local networks, which Caltrans staff tend to regard as an issue
for others. In contrast, local partners fund projects on both the state system and on their own
networks, and of course maintain the latter; consequently they have a more holistic attitude.
Where advances have occurred, as in the San Diego area’s ICM project, these have tended to be
led by the local partner.
This is not to say that Caltrans has ignored such issues, but its implementation has fallen short of
policy pronouncements. In 2008, Caltrans issued a
“Deputy Directive” with a complete streets policy. 42 The
Despite that ostensibly National Complete Streets Coalition rates it highly,
ranking it third among 12 state policy directives. The
broad review and
recently concluded an implementation
updating, however, the department
process that is documented in detail on its website. One
district director cites that process as a model of breaking
manual remains an
down silos and coordinating headquarters planning and
impediment to a
district implementation. As part of the implementation
process, Caltrans updated its Highway Design Manual to
modern approach.
incorporate the complete streets policy directive. Despite
that ostensibly broad review and updating, however, the manual remains an impediment to a
modern approach. For example:
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The manual sets “mandatory standards,” not guidelines or ranges, for most design
elements such as lane and shoulder widths. Even in the 1980s, by contrast, the AASHTO
“Green Book” emphasized that figures it provided for such design elements were
guidelines, not standards. Deviations from the mandatory standards require a special
approval process. The new Main Streets guide carries forward this approach.
The “mandatory standards” for lane width and shoulder width are high—12-foot
minimum lane widths are generally required, with 11‐foot lanes allowed in a few limited
circumstances. In contrast, off high-speed limited access highways, current best practice
nationally calls for lane widths of 10‐12 feet, depending on the context.
The manual does not provide for a design process in which accommodation of all users is
mainstreamed, an integrated process that provides flexibility for making trade‐offs.
Levels of service for pedestrians and bicyclists are still determined in isolation and with

Randal H. Iwasaki, “Deputy Directive DD-64-R1, Complete Streets—Integrating the Transportation System.”
(Caltrans, October 2008), http://www.dot.ca.gov/hq/tpp/offices/ocp/complete_streets_files/dd_64_r1_signed.pdf.
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dated measures, for example, pedestrian LOS is based heavily on sidewalk width. The
manual thus does not incorporate the multimodal LOS framework of TRB’s 2010
Highway Capacity Manual and the Caltrans website, where manual updates and related
documents are posted, does not mention the 2010 edition or multimodal LOS concept.
The manual’s approach to motor vehicle design speed, which does much to determine the
character of a road or street, favors high speeds without regard to their impact on other
modes. State routes that are non-limited access urban arterials other than main streets
must have design speeds of 40‐60 MPH and state route urban arterials that are “main
streets in community centers and downtown cores” must have design speeds of 30‐40
MPH. Again, the new Main Streets guide carries forward this approach.

Caltrans is to be applauded for recent publication of an updated Main Street, California guide,
with calls for flexibility to achieve complete streets and multimodalism. However, like many
Caltrans publications that deal with modern practices and goals, it is not clear this one will
change outcomes. The guide does not change underlying manuals or processes, nor attitudes like
that of one senior staff member who told us that bicycle and pedestrian facilities are not part of
Caltrans’ mission. Local stakeholders, who do care about non-auto travelers, complain that
Caltrans continues to make automobility the primary goal in design and redesign of state-owned
roads, including streets in pedestrian-dense urban areas. Even more frustrating is Caltrans’
control of bicycle facility design, which by statute43 extends to locally owned streets, where it
insists, counter to current practice around the country, that bike lanes be separated from car
traffic only by paint unless the separation is 5 feet wide or includes a fence. This rule is not
enforced, and some localities have disregarded it in order to put in planters or other separations
that are less than 5 feet wide; but in other places fear of a lawsuit resulting from a crash in a noncompliant facility has precluded such action, discouraging cycling.
Communication. The old joke has it that the extroverted engineer is the one who looks down at
your shoes. While this is a caricature—our interviews found many articulate and outgoing
engineers at Caltrans—it does point out that communication is not always a natural skill, and not
one stressed in the sorts of technical training typically received by Caltrans staff. A generation
ago, when Caltrans was building popular projects and cutting ribbons, such communication
might not have been so important. But that time has passed. Local transportation staff, who must
face boards and the public, have learned how to improve in this area, and when they are working
with Caltrans sometimes they coach their state counterparts on how to communicate to nontechnical audiences. Such coaching, however, is the exception, and there is general agreement
that Caltrans’ ability to communicate is not what it needs to be. This assessment comes both
from staff at local partner agencies, and from at least some members of the public, who express
frustration about getting information and responses to concerns from the department related to
specific projects. For example, in one case, according to stakeholders, Caltrans staff redesigned
one of its urban street-roads in San Francisco to better accommodate bikes and pedestrians—a
move the stakeholders applauded—but they did little outreach in advance, which resulted in
unnecessary complaints. In another case, local stakeholders complain that Caltrans
communications staff is less a conduit than a wall, resulting in poor outcomes on a coastal
highway project. As a window to the general public, the department’s website is in need of a
relaunch to improve content, navigation and presentation.
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To return to a theme, one reason for this problem is likely that the Caltrans story is not clear..
The legislature clearly wants such a story, and it has imposed a myriad of reporting requirements
on the department (Appendix E), but these do not add up to a coherent account of progress, nor
do they have much impact on Caltrans’ work or on the
legislature’s understanding of that work. Moreover, this
With an anodyne
reporting is reactive—based on a disjointed collection of
mission that might have legislative requests, and not a proactive effort to tell
Caltrans’ story and build support for its initiatives—and
been written in the
does not really track performance. Legislative
1950s, staff have little
stakeholders contacted for this project would welcome a
more proactive, forthright approach that speaks to
way of expressing
Caltrans’ plans and needs in addressing system
where Caltrans is
preservation, sustainability, and other issues.

going, or how to
describe its progress.

Caltrans is now working on one way to fill this void, by
producing a version of WSDOT’s Gray Notebook, which
is a best practice in DOT “performance journalism,”
providing stakeholders with useful information and reassuring them that WSDOT is competent
in tracking and managing its affairs. It is no coincidence that this year’s I-5 bridge collapse in
Washington did not result in any recriminations for WSDOT, which had listed the bridge as a
threatened asset and which moved to explain what had happened very rapidly. This success of
Caltrans’ effort will rest on whether it can dedicate staff with skills in such journalism and
outreach, and on developing new datasets (such as needed for asset management), not on
producing template that looks like WSDOT’s. A hallmark of the Gray Notebook is that it
constantly changes, focusing on data- and performance-related timely issues, which themselves
relate to the Moving Washington strategy; it is not a dashboard that can be filled in by rote. Nor
is it a panacea, replacing the need to effectively communicate on emerging policy and other
matters that may not yet be readily measurable.
Continued on page 35.
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Sidebar 2: La Conchita
While much of this report addresses local- and regional-government complaints about Caltrans’
communications troubles and lack of responsiveness, we also heard from citizens about their
own similar frustrations. Not all complaints are well-founded, but a story from La Conchita
encapsulates some of the issues: Caltrans’ delivery of a project that will ultimately produce a
better pedestrian facility comes decades after the department created a barrier in the first place; is
marred by a project plan that disregarded community concerns about pedestrian access; and
gives the impression that communications staff is in place not to address such concerns but to
insulate project staff from them.
La Conchita is an unincorporated Ventura County community separated from the beach by U.S.
101. Decades ago, when Caltrans’ predecessor widened the highway, residents say it promised to
provide pedestrian access to the beach, but this never materialized. Residents resorted to using a
4-foot-high storm drain under the highway.
In early 2012, as it launched a project to widen
U.S. 101, Caltrans reconfigured the storm drain,
rendering it impassable. It also began to construct
a new underpass for pedestrians, to fulfill the
decades-old promise.
The underpass was nearly complete by mid-2012
but remained blocked, awaiting relatively minor
work such as lighting, handrails, and a ramp on
the beach side. Through the summer and fall of
2012 there was a back-and-forth between the
community and Caltrans as community members
took it upon themselves to remove barriers at the
entrance only to have them replaced by sturdier
versions, making it increasingly difficult for them
to access the beach and eventually blocking
access altogether (right).
Unable to use the undercrossing, some residents
began using other tunnels north of town. In
October 2012, a resident was fatally struck by a
train while walking his dogs in a location
suggesting he was on his way to or from the
beach. This incident added new urgency to the
community’s calls for a safe beach access route.
At least one member of the community asked Caltrans’ contractor for the project what could be
done to open the new underpass and was told that a temporary wooden ramp on the beach side
could be put in place in two days if Caltrans requested it. However, while community members
say they have contacted Caltrans repeatedly to discuss potential short-term solutions such as the
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ramp, no one in a position to address their concerns has offered a solution. Instead, their
concerns have primarily generated responses from the agency’s public relations staff, who seem
to the community to function as a barrier to rather than a conduit of communication. Residents
were particularly upset when they received a letter from Caltrans in December 2012 requesting
that they drive to the beach for the duration of the project; this solution failed to account for
children and older residents who do not own cars or are unable to drive.
In the process of our confidential interviews of Caltrans staff, the facts as presented by the
community were not contested. One knowledgeable staff member, while rightly pointing out the
project will eventually produce better pedestrian beach access, said the lengthy passage closing
was simply part of the project.
At this writing, the undercrossing remains blocked, as it has been for nearly two years.
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Continued from page 32.
Managerial systems and practices that are inadequate to motivate staff and to hold them
accountable, and to foster innovation
If Caltrans’ mission, skill sets, and practice are not well aligned with current conditions, as we
have suggested above, it is worth considering what tools the department has to make needed
change, and to simply operate efficiently. Technically oriented institutions such as DOTs, with
staff oriented toward particular professional practices, can be particularly daunting to change.
Consider the challenges involved, for example, of making change at a university with its tenured
faculty, or at a medical facility, with similarly entrenched physicians. Technically oriented staff
who rise to management often find they have no training or capacity for directing people. Yet the
complexities and changing conditions confronting Caltrans requires sound management that
fosters innovation and channels energy to meet new demands.
We do not repeat here our remarks above on the department’s statement of mission and
objectives. Yet these are critical. Not only is Caltrans’ strategic plan out of step with current
conditions and state policy; but as a management system it does not adequately lead the staff
toward desired outcomes, nor does it adequately set organizational norms and expectations. Clear
objectives are key to using performance management, which has been urged on Caltrans for
many years as a system to motivate and hold staff accountable for success. Other related
challenges facing the department include a risk-averse, fearful culture, a compensation system
that does not reward performance, inadequate management training, and internal and external
relationships in need of revision.
Performance management. We heard repeatedly from internal stakeholders, and some external
ones, that while the vast majority of staff at Caltrans are dedicated to their work in serving the
public, a too-large minority is not, and worse, not much is done about it. One department head
startled us by saying that a substantial subset of his/her staff existed to whom nothing important
can be entrusted due to incompetence, but showed no particular interest in doing anything about
this.
Clearly, attention to performance and documentation processes for those not living up to
expectations, seem inadequate. Again, this is not a new observation. It’s almost perfectly in line
with the 1994 SRI report44, which was never fully implemented in the crucial area of establishing
a performance management system. The department’s strategic plan still does not contain
operational goals for various sub-units and individuals; with the exception of time and dollar
budgets on project development, then, there is little accountability through the organization for
achieving departmental objectives. Even in project development, accountability is tenuous, as
staff report they pad project budgets in order to avoid returning to the CTC for changes, and
contractors report that when issues frequently arise out of bad surveys and other project
documents, staff uses years-long claims processes to avoid paying these costs, essentially
shifting construction-design risk to contractors and forcing contractors to bid high on projects or
avoid them altogether.
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Yet the benefit of performance management is not simply in documenting atrocities and
removing poor-performers. In fact, in a culture that is risk- and change-averse, or even fearful,
the main benefit might be to inspire appropriate risk-taking and other innovative actions. We’ve
suggested that Caltrans’ statement of goals and mission do not yet provide the right marching
orders. Assuming that can be addressed, then performance management is a way to get the staff
to figure out how to implement. The mission and goals describe desired outputs and outcomes.
The staff, with management, sets their goals for achieving them. And performance management
tracks progress not only to shine a light on individual poor performers, but to determine which
strategies are working and which need to be changed.
Risk-aversion and fear. Caltrans’ 2012 program review rightly addressed the department’s
attitude toward risk—the futile and ultimately damaging effort to reduce it to zero, at least for the
personnel involved in decision making. Local partners say Caltrans “starts at no” and must be
goaded into making decisions; and once decisions are made at
If staff are not
the district level they may be second-guessed by Sacramento,
resulting in delay and cost.
accountable, why

are they afraid?

As the department tries to implement systems for managing
risk more rationally, it is worth thinking about some of the
roots of the concern. There is a seeming paradox, for example, between the widely expressed
feeling that staff are not accountable for performance and the equally widespread notion that
staff are afraid to make decisions. If staff are not accountable, why are they afraid? The answer
seems to be that staff only feel held to account in the case of some major problem. If things go
well, nothing happens, but if something goes wrong—and the press or a watchdog agency seizes
on it—things can be uncomfortable. In other words, the motivation is not achievement of some
goal, but fear of failure. And the frequent response is to resort to standard answers, or to delay
answers altogether.
Caltrans staff acknowledge the risk problem, but also frequently cite liability concerns as a major
constraint, particularly on project design. At least some local partners find this to be an excuse
for avoiding creative thinking that might at some point involve blame. Other state DOTs have
worked out ways, with their lawyers, to document innovative design decision making so as to
insulate themselves from liability, but Caltrans instead simply tends to avoid innovation.
The liability rationale for conservative design seems even thinner given comments by some
internal stakeholders about the department’s attitude toward stiffening environmental rules,
including the important ones on stormwater. Here the view is that Caltrans, after settling a
protracted citizens suit on stormwater in 2004, is content to wait to be sued again for
noncompliance rather than reorienting toward green infrastructure or pursuing other innovative
strategies that would address newly tightening federal rules. Such an attitude contradicts the
stated concern about liability on design, and gives the impression that its risk-aversion is based
on comfort with standard answers, or a fear of changing things.

37
So, while we applaud Caltrans management in moving toward creating an enterprise risk
management program, we note that its success will likely require some basic rewiring of
incentives within the department, not simply new guidance from Sacramento.
Compensation. Of course, performance management works best when it is not mainly punitive
but also provides rewards for contributing to the success of the enterprise. But here, too, Caltrans
has problems meeting such reasonable expectations. Due to the constraints under which it
operates, management has significant difficulty in rewarding performance. It can issue awards of
a few hundred dollars, but these are insignificant given larger salary issues and, as suggested
above, have not succeeded in establishing a culture of innovation.
Moreover, Caltrans salaries have been shaped over the years by union negotiations, and these
have resulted in relatively good compensation for engineers. But pay for other categories of the
workforce, including managers, has not fared as well, making it hard for Caltrans to recruit and
retain top performers. Not only is pay often better in the private sector, but it is also better at
local and regional public agencies as well. And salary “compression” within the department
means that staff can make as much or even more than their managers. The Caltrans director
himself is a prominent case in point. He bears a huge responsibility, but if the salary database is
correct, he makes less than some line staff, and certainly far less than peers in other public and
private transportation entities. As with travel restrictions, the pay scale for managers may be a
result of state decision-makers’ fear of bad publicity; but just as the travel restrictions have done,
the salary scales are eroding Caltrans’ ability to perform. Local partner interviewees for this
report often reported having worked at Caltrans, but they jumped to other agencies where pay is
better and the opportunity to do interesting, innovative work is more likely.
Additionally, Caltrans’ pay scale does not account for geographic differences in the cost of
living, so staff recruitment and retention tend to be even
more difficult in major metro areas, typically the places
The process for design where getting partnership, projects, and planning to
work together well are the most challenging.
exceptions

disempowers staff that
are closest to the
project, adds time and
cost, and annoys local
partners.

Management training. We have remarked several times
on the effect of a long-standing, but now eased, policy
that discouraged travel and knowledge exchange.
Caltrans’ technical abilities have suffered as a result.
Besides technical knowledge, the department also needs
management skills, such as communications, that are not
always natural to technically trained staff moving up
through the ranks. Caltrans does have a program for
such training, with sound curriculum. However, the training has been cut during tough budget
times. And when it has been offered, it has been a one- or two-time opportunity without followup.
Structure. Caltrans is a large organization with a complex organizational chart that becomes
even more complex if the close partners that fund projects on the system and provide
complementary networks are included. Sometimes organizational reformers are tempted to go to
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the organizational chart first. We mention it last in this assessment, not because it is not
important, but because considerations of mission alignment, skill and practice needs, and
management tools all inform discussions of organizational relationships, not the other way
around. Other states have found they could make good headway on innovations without first
making major structural changes
Caltrans’ current relationship structure presents some problems that are worth considering. We
have alluded to the design-exception issue, which derives from an unusually rigid design manual.
Caltrans management is aware of this problem, and lists the negative outcomes that correspond
with our own findings: The process for design exceptions disempowers staff that are closest to
the project, adds time and cost, and annoys local partners who come to agreement with one part
of Caltrans only to be questioned by another. Caltrans management is rightly looking to reform
this process, putting more decision-making power in the hands of the districts. This strategy will
only work, of course, if districts use their new power; external stakeholders seeking flexibility
report that this is often not the case.
In addition to unnecessary headquarters-district conflicts, divisional silos can be an impediment
to innovation and efficiency as well. Such issues as stormwater quality, a major impending cost
for transportation agencies, require cross-cutting work. Certain pavements, as well as median
plantings, may improve water quality, so the environmental staff needs cooperation from staff in
other divisions dealing with design and materials and with maintenance. And the need is not just
for communication, but for accountability. If a no-mow planting is mowed down, someone in
maintenance must own that mistake and put into place a procedure that prevents it from
happening again.
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Caltrans tomorrow
Given the long list of concerns with Caltrans just noted, and the fact that many of the criticisms
we make above have been made before without success, the less hardy might throw up their
hands and declare it beyond repair. This, emphatically, is not our view. But it is clear to us that
Caltrans needs substantial modernization to bring it better in line with, and able to make its
desired contribution to, current realities and the public policies of California. And to have any
real effect there needs to be a sweeping culture change within the department. It needs to feel
like and be a different place.
Modernizing Caltrans. As previously noted, in the early Interstate-building era, Caltrans was on
the leading edge of the transportation community. Responding to the call to improve automobility, the department conceived, designed, and constructed an incredible network of freeways
and major arterials. But the Interstate-building
is over. The state of California has
Modernization of Caltrans will era
recognized that new reality by, for example,
require a difficult conversation requiring communities to plan for lower VMT
and investing in a rejuvenated intrastate
about the conflict between
passenger rail network. The new policy
mobility, as conventionally
direction, however, generally has not
involved Caltrans. In the examples
understood, and sustainability, explicitly
just cited, regional and local entities, along
which is not yet well
with CARB, are responsible for implementing
375, and the state’s flagship passenger rail
understood by the department SB
effort, the north-south high-speed line, is
at all.
being run by another entity. 45 Most recently,
in passing SB 743 (2013), which directly
affects the way Caltrans negotiates exactions from developers, the legislature and governor
assigned rulemaking to another state entity, OPR.
It would be possible for the state and its local governments to continue to work around Caltrans
and even demote the department to simply serving empowered regional and local entities by
maintaining and repairing highways. However, while some devolution of local-serving stateowned roads would be desirable, California needs a stronger, better aligned Caltrans—not only
to provide for interregional travel but also to assist communities as they work toward improving
multimodal accessibility, reducing environmental harms, and building regional economies and
opportunity for reducing poverty.
Delivering these outcomes is a far different business than simply delivering highway projects
(though, of course, delivering projects will always be an important part of the work).
Modernization of Caltrans will require a difficult conversation about the conflict between
mobility, as conventionally understood, and sustainability, which is not yet well understood by
the department at all. Mobility has meant facilitating more and faster travel, particularly by
automobile. While sustainability—whether focused on climate and other environmental
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concerns, or livability, or safety from crashes, or shared prosperity, or simply out-of-pocket costs
for infrastructure, vehicles, fuel, and so forth—means looking for ways to meet Californians’
needs without increasing auto travel and speeds. Working through this conflict will be central to
Caltrans’ strategic ability to deliver on the state’s policy goals. It would be inappropriate for the
SSTI team to dictate the specifics of a new mission and vision for the department, but replacing
automotive mobility with multimodal accessibility in the department’s thinking may be a useful
starting point. How can Caltrans and its many partners provide the most efficient access, to meet
the needs of travelers and shippers with expensive new highway capacity as a last and infrequent
resort? And what is Caltrans’ role in providing that access in the many cases when the no-build,
or a complete-streets retrofit, option is preferred?
Changing the culture. Beyond the mission, vision, and goals, a modernized Caltrans will require
capacities and skills that now are lacking: to understand and manage demand (including demand
induced by new transportation facilities), to adapt design guidelines to current needs, to manage
assets to get the most out of every facility before rebuilding, to optimize systems with operators
of local street and transit networks and private railroads, and to lead the way toward achieving
the state’s policy goals. The department will need to confront its unrealistic approach to risk—
that is, rigidly following a manual and being reluctant to change it (or simply not making
decisions at all)—to protect it from liability and bad press.
Too much of Caltrans’ culture today is focused on mobility instead of accessibility—on motor
vehicles rather than people and goods and communities, and on delivering projects instead of
operating a system. Changing this condition will be more daunting than simply reassigning staff,
particularly given the lack of a performance management system and an out-of-date incentive
structure.
But Caltrans does have strong human resource assets, including many staff members who are
eager to deliver transportation services in a new way. And it exists within a refocused new
agency, CalSTA, which exists outside the legacy culture and can therefore provide direction that
would not necessarily bubble up from within. Caltrans management, along with CalSTA, will
need to insist on a new direction and provide training and other resources, but also ask middle
managers and rank-and-file staff to figure out how to achieve new goals—and then hold the
individuals and the organization accountable for making progress.
Recommendations.
The following recommendations, aimed and modernization and culture change, address the three
major areas of concern listed in the previous section: mission and vision, alignment of resources
and skills, and management systems. They reflect the thoughts and ideas obtained from more
than 100 interviews conducted as part of this study, as well as the knowledge and experience of
the study team.
Mission, vision, and goals
1. Establish a mission, vision, and associated goals that reflect current state law and policy.
California has produced nationally significant transportation policy innovations in land/use
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transportation integration, multimodalism, and climate protection. In many ways, these policies
establish the basis for Caltrans’ work. However, these concepts have not been integrated well
into Caltrans’ vision or practice. Caltrans should develop a vision statement and a strategic plan
that reflects the directions outlined in both legislative and executive initiatives in the state, with
emphasis on accessibility and mobility, sustainability, economic growth, equity, and multimodal
system integration. The SSTI team cannot dictate such a vision, which must come from the
agency and department, but we recommend the following considerations:


Caltrans should use its visioning and strategic planning process to explain to its staff and
stakeholders how it will address established state planning and policy goals around
sustainability. Caltrans has focused on mobility in past vision statements and in drafts of
its new strategic plan. But the department cannot achieve sustainability goals by devoting
itself to increasing auto-mobility, thereby inducing new auto travel and low-density
growth. If a new definition of mobility is intended—and there is good language in the
2010 Smart Mobility report and draft 2040 plan—it will require explicit description;
interviews found the staff generally equates “mobility” with “auto-mobility.”



System preservation should be a primary message. This message should not diminish
California’s needs for targeted multimodal investments to handle the expected growth in
population and employment. However, as is true in every state, preserving the condition
and integrity of the existing system is an increasingly important part of a state’s funding
program. While the majority of Caltrans-controlled state funding goes toward
preservation, local contributions, developer exactions, and federal funding continue to
expand the department’s highway capacity, leading to higher maintenance costs even as
household driving rates are decreasing. The CTC’s recent needs assessment, which
Caltrans staff often referred to in our interviews, contained nearly as much spending for
new highway capacity as for preservation.



Caltrans should outline a groundbreaking approach to the delivery of transportation
services—an approach that is not adequately expressed in the current “improves
mobility” mission. Such an approach should:
o measure system performance not only in terms of traditional metrics such as
safety, reliability, and motor vehicle levels of service, but also in terms of nontraditional metrics such as accessibility and location efficiency, GHG emission
reduction, air quality, environmental stewardship, modal choice, livability,
economic justice, public health, and economic development and productivity;
o take into consideration the integral relationship between land use and
transportation, and avoid inducing new demand for SOV travel;
o view the department as an operator of a system that is integrated with local
networks, rather than simply a deliverer of projects;
o emphasize multimodal alternatives and choice; and
o assign priority to investments in system preservation and system operations rather
than system expansion, even when projects come with local funding.
Continued on page 47.
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Sidebar 3: Modernization and culture change at other DOTs
Changing the course of a large governmental organization is a major undertaking. Most of the
recommendations above are not simple check-the-box action items, but call for the hard work of
collaborating, rethinking, and establishing a new course. Fortunately other DOTs have worked
through similar processes, and while their stories cannot simply be copied due to different policy
surrounds and other issues, they can provide both information and inspiration as reform efforts
proceed in California.
Pennsylvania. Pennsylvania’s 2001-04 State Transportation Improvement Program (STIP)
devoted 25 percent of its funding to highway capacity expansion and 75 percent to road and
bridge repairs. But in 2003, 11,000 miles of state roads out of 40,000 were classified as being in
poor condition, and 5,500 state-owned bridges out of 25,000 were rated structurally deficient.
Facing this grim reality, PennDOT’s Secretary led an effort to reduce spending on capacity
projects and devote more funds to repairing roads and bridges. Updates of the STIP between
2003 and 2011 reduced spending on capacity projects from 25 percent to less than 4 percent.
Focusing more funding on system repair produced steady results, but left questions about how
the DOT would continue to provide access to destinations. In 2004, PennDOT began what it
termed a Smart Transportation journey to approach transportation improvements in a new way.
It required a culture change. Eventually, Smart Transportation affected virtually every phase of
the Department’s activity.
PennDOT’s Secretary instituted the Smart Transportation theme and insisted on the general
direction of integrating transportation design with community design, reducing design footprints,
and encouraging modal balance. Virtually everything else that followed from 2004 to 2011, in
terms of means and methods, was the result of broad collaboration.
Step one was engaging PennDOT’s staff. Transforming the purposes and processes of
PennDOT’s business could only be carried out if its district office leadership and staff, and the
staff of all its central office departments, fully understood and embraced the new core operating
approach.
PennDOT made full-on efforts to bring Smart Transportation to the rank-and-file and secure
their interest, understanding, and support.
The most important step PennDOT took in reaching its employees was the oldest method, and
yet sometimes today the most radical: PennDOT listened to its employees, fielded and responded
to reservations and concerns, and engaged its own workforce in shaping its own change process.
On its Smart Transportation website, for example, questions like this reflected the kinds of
concerns the rank-and-file were raising:



Are we the only ones doing this?
Is Smart Transportation here to stay?
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How does Smart Transportation address land-use and congestion?
How do I get communities to understand that Smart Transportation goes beyond
amenities to projects (aesthetic treatments, street furniture, etc.)?
How does the bridge initiative fit into this?
Are there performance measures for Smart Transportation?
Where is FHWA in this effort? Are they supportive of the approach?
Where can I get technical/design guidance?
Where in the project development process do I apply Smart Transportation?
What role does Smart Transportation play in the Highway Occupancy Permit
process?
How does Smart Transportation fit into context sensitive solutions?
Will Smart Transportation increase project delivery time?
Does Smart Transportation apply to projects in suburban and rural areas as well as
urban areas?

The list of questions mirrored the concerns the rank-and-file had about how Smart
Transportation was affecting the daily work of PennDOT. Straightforward and simple answers
to all the above concerns were given to the employees, significantly building buy-in to the
program.
Eventually PennDOT’s staff collaborated to create this statement: “Smart Transportation is
partnering to build great communities for future generations of Pennsylvanians by linking
transportation investments and land use planning and decision making.”
Collaboration in the Smart Transportation journey spread from PennDOT staff to representatives
of MPOs, municipalities, developers, counties, consultants, FHWA, FTA, public transportation
agencies, and alternative transportation advocates. Urban, suburban, and rural interests all
contributed to maturing processes, practices, and guidance.
The methods used were conventional—training, guidance, and outreach. And extensive
publications—both printed and web-based. Collaboration resulted in:
 Creation of 10 Smart Transportation themes:
1. Money counts
2. Leverage and preserve existing investments
3. Choose projects with high value/price ratio
4. Safety always and maybe safety only
5. Look beyond level-of-service
6. Accommodate all modes of travel
7. Enhance local network
8. Build towns not sprawl
9. Understand the context; plan and design within the context
10. Develop local governments as strong land use partners


Development of a Smart Transportation Guidebook that incorporated the 10 themes and
provided planning and design guidelines for streets and highways that supported
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sustainable and livable communities. The Guidebook contained flexible design guidelines
tailored to urban, suburban, and rural settings.


Incorporation of the Smart Transportation Guidebook into PennDOT’s “Design Manual
2.” This very significant action required all PennDOT engineers and consultants to
incorporate use of flexible design standards.



A $60 million Pennsylvania Community Transportation Initiative, which sought projects
that demonstrated the 10 Smart Transportation themes, attracted hundreds of grant
applications. It showed the public—local governments, MPOs, and RPOs—what Smart
Transportation could mean.



Issuance of Developing Regional Long Range Plans—a resource guide for MPOs and
RPOs. This document encourages incorporation of livability principles, asset
management, and fiscal reality.

Smart Transportation started from the need to put a constructive face on a wrenching reality of
PennDOT’s fiscal capacity to build big projects. By 2011, Smart Transportation had grown from
a set of initiatives and programs and had taken on all the attributes of PennDOT’s brand. It
carried the core values of PennDOT’s approach to its work, its alliances and partnerships, and all
its constituencies—including its own employees.
North Carolina. In the late 1990s, NCDOT and the North Carolina General Assembly faced a
complex set of problems around project delivery, congestion, and accommodating growth in the
Piedmont region of the state. Passage of the Highway Trust Fund in 1989 had created new
funding for major construction projects, mainly to four-lane the intrastate system (a politically
designated set of corridors across the state) so that 90 percent of the state’s population would be
within 20 miles of a four-lane divided highway, and creating major highway “urban loops”
around 11 North Carolina cities. Both sets of projects were the result of political tradeoffs in the
legislature.
By 2000, most of the loops were unfunded and unlikely to be in the foreseeable future. The
intrastate system was being built slowly, years behind the projected 20-year program. Projects
were being held up in environmental reviews and lawsuits. Moreover, new revenues were piling
up in the trust fund because of these project delays.
The General Assembly commissioned a review by an outside consulting firm to figure out a way
to effectively spend down the balances in the trust fund and to reform DOT processes to expedite
delivery of projects. The review was completed in 2001 and was quickly embraced by the new
leadership of NCDOT.
Several actions followed this initial review. NCDOT implemented a modern cash/construction
management system to begin to draw down the excessive balances in the trust fund in a rational
and cost-effective manner. NCDOT also created an award winning ecosystem enhancement
program to identify and secure mitigation lands well in advance of project initiation, which
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reduced significantly delays in permitting and delivering projects. These two changes were
driven largely by legislative and departmental leadership.
By 2003, it became clear that NCDOT needed to embrace a new vision for itself and for the
services it provided to the state and its citizens. Thus began a decade-long process to change the
way the department looked at itself and its customers, and to transform the reality of its work and
the perception of that work by citizens and taxpayers.
NCDOT’s first Long Range, Multimodal Transportation Plan was crafted in 2003 to provide a
40-year vision for the department and the state. The development of this plan involved MPOs,
RPOs, and a variety of transportation interests, as well as the largest and most extensive public
involvement effort ever undertaken by the department. It represented the first real attempt to look
at all modes in North Carolina, including its ferry system and intrastate rail service, and to lay
out in real terms, the costs and benefits of future investment scenarios.
The plan envisioned a significant mode shift in investment, anchored by a firm commitment for
the state to contribute up to 25 percent of the capital for new transit investments, e.g., the light
rail system in Charlotte. It also served as a catalyst for a department-wide focus on “context
sensitive” solutions, with several hundred staff attending courses at North Carolina State to learn
about and promote this approach.
Second, over $600 million of the excess cash was directed to small-scale transportation
improvements focused on spot safety and congestion relief. This program, titled NC Moving
Ahead, again brought strong involvement from local groups and government leaders to designate
projects and improvements that would best support their communities.
In 2005-6, NCDOT engaged in a follow-on effort with a small task force to “think ahead” to plan
for the transportation needs for the next decade. This modest attempt never went anywhere
because the Governor did not want any discussion of new revenues. So it died a quiet death in
late 2006.
In 2007, the department issued an RFP to conduct a detailed evaluation of itself, with a view to
continue on the path of transforming itself from a new construction paradigm toward a more
multimodal, integrated systems approach, featuring more private participation and a greater
focus on maintaining past investments. The result of that RFP was a $3.5 million contract with
McKinsey to do a six-month, deep dive into NCDOT operations. At that time, the General
Assembly also asked for an update of its earlier study on NCDOT.
The second legislatively sponsored study reinforced the need to move forward on the
management initiatives first proposed in 2000-1, e.g., putting in place a stronger project
management culture to keep projects within scope and on-time, reducing political influence in
project selection, and streamlining, where feasible, the project delivery process.
The McKinsey work led to creation of a 100-person Transformation Team to identify particular
“work streams” for analysis and improvement, and to shepherd the process of “changing the
culture” of NCDOT.
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The Transformation Team coordinated a major effort to realign the department with a new
mission (“Connecting people and places safely and efficiently, with accountability and
environmental sensitivity, to enhance the economy, health and well-being of North Carolina”)
and goals (“Safety, Mobility, Infrastructure Health, A Place that Works Well, and A Great Place
to Work”).
In 2009 the new governor issued an executive order removing project selection and contract
approval from the 19-member, highly politicized Board of Transportation, and vested those
authorities in the Secretary. This was accompanied by a serious effort to scrub the project lists, to
eliminate projects of less merit and urgency, and to create a work program for NCDOT that
focused on priorities determined in collaboration with MPOs, RPOs, and local civic leaders.
Prior to this reform, the DOT’s practice was to put every request into the “plan” even though the
track record for delivery ran about 50 percent on time and probably less than that on budget. The
new goal for NCDOT was projects delivered 95 percent on time and 100 percent on budget. One
part of that switch was to delete projects of dubious transportation benefit, and to focus resources
and energy on actually delivering promised and prioritized projects.
As a result of the project scrub, many of the loop projects were moved out of the immediate
horizon for construction, and several regions of the state pushed for renewed emphasis on transit
solutions and rehabilitation, rather than new construction.
The reform effort also included a slimmed-down internal design capability, with more design
work going to private engineering firms, a renewed emphasis on contracting out some traditional
DOT maintenance work, and the termination of most “temporary” (mainly meaning “no
benefits”) employees. From 2008-12, the total workforce declined by about 20 percent.
In conjunction with the overall reform effort, NCDOT also became much more multimodal in its
actions. With American Recovery Act (ARRA) dollars, NCDOT built new transit facilities in
Durham, Raleigh, Charlotte, and Boone. The award of $600 million for intrastate rail between
Charlotte and Raleigh will boost the frequency of service from two to five daily trains each way
by 2017. And the state made a $250 million commitment to the extension of the Blue Line light
rail in the Charlotte area.
So far, even with the change in parties in the 2012 election, NCDOT continues to emphasize
strongly the commitment to data-driven project selection, to multimodal services, and to strong
public input into the department’s plans and activities. All of this requires constant and
consistent outreach to NCDOT employees by senior and mid-level managers, an openness to
public involvement in all types of decisions, and an absolute promise to hold NCDOT
accountable for delivering a transportation program adopted through collaboration with local
governments and their citizens.
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Continued from page 41.


Caltrans should have a strong focus on state interconnectivity, in particular as it relates
to freight movement and port connectivity. One of the most important roles of a state
transportation department is to provide for access between urban centers and to statesignificant intermodal facilities. For Caltrans, in the past this charge has meant highway
capacity. Unfortunately, added capacity can induce new low-density growth and higher
demand, clogging highways with local traffic and thwarting interregional access effort.
Even if this weren’t the case, there is simply not enough money in the system to rely so
heavily on highway capacity. New ways of getting long-distance travelers and shippers
through congested areas are needed. These may include pricing and demand options, and
cooperation with railroads and other non-highway entities. And at the same time, Caltrans
should embrace new approaches to urban and suburban travel needs, elevating the
importance of non-auto modes.

2. Better match investments to policy goals expressed in the vision and plan. When Caltrans
selects its own capacity projects and agrees to take new capacity generated by others, the
overriding policy consideration is improving auto-mobility. The department also seeks to fund
projects that reduce auto crashes, and it is bound by statute to devote SHOPP funds to
preservation. Other policy goals, such as effects on land use and GHG, have traditionally
received little attention. Following the intent of AB 857, which tries to connect investment to
policy, Caltrans and CalSTA need to revise budgeting processes. A model for such an effort is
the recent TIP review performed by the MTC in the Bay Area, which evaluated 1,000 proposed
projects both for traditional costs and benefits, and for their contribution to 11 policy goals.


CalSTA should see proposed STIP project lists more than a week before they go to the
CTC for approval. The agency must become more engaged in the project selection
process, not necessarily to pick or reject projects, but to be an informed arbiter of the
policies that could lead to better projects being proposed, selected, and constructed.



CalSTA and Caltrans should use the CTC review process to impose a policy review of all
proposed investments. Such a deliberation – again, the MTC TIP process is a model –
would be informed by CalSTA and Caltrans staff. It would likely require reforms of the
CTC, focusing the body on more strategic questions of performance measurement and
policy, rather than the current minutiae of property acquisition and project cost changes.
In addition to the qualitative explanation of how projects help meet sustainable
communities goals, the CTC and CalSTA should consider requiring specific analysis
regarding induced traffic, both short-term (from congestion reduction) and long-term
(from land use changes).



CalSTA should consider proposing legislation to allow the CTC to approve individual
projects rather than entire programs. If the CTC is to play a more important role in
matching investments to policy goals, it might need the ability to address specific parts of
programs that may be problematic.
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Caltrans, with CalSTA, should review legislatively mandated reports and propose
discontinuing many of them. These many reports, listed in Appendix E, may serve useful
purposes in some cases, but in others they take time away from more important work,
and, given the department’s natural inclination to try to please the legislature, they may
give the impression that more progress is being made on an issue than actually is.

3. Take advantage of the state’s new institutional structure to help drive change. Recently
created CalSTA offers a tremendous opportunity for reforming the transportation program. The
agency can play an important role in providing policy guidance, insisting on culture change, and
coordinating investments. For example, the agency should establish implementation benchmarks
for key initiatives, monitor the operational details of their implementation, and establish a system
of accountability and transparency for their success.


CalSTA and Caltrans should strengthen relationships with other state agencies that can
help (or hinder) the achievement of the new vision. These agencies include, at a
minimum, the California Air Resources Board, the Department of Natural Resources, and
the State Office of Planning and Research (OPR). Agencies such as OPR can play an
important role in implementing state legislative policies and initiatives, and could thus be
an important resource in refocusing Caltrans’ mission to reflect such priorities. At a
minimum, CalSTA and Caltrans should meet with these agencies to present Caltrans’
new vision and to lay out the steps that are being taken to achieve this vision.



CalSTA should provide leadership and oversight in implementing the mission and vision,
and the recommendations of this study. The Secretary should create an implementation
working group with Caltrans, develop a timetable for implementation based on key
benchmarks, and establish a system for reporting on the progress being made toward
institutionalizing recommended changes. As one of the key immediate recommendations
involves redrafting Caltrans’ strategic plan, CalSTA should have a representative on the
departmental committee charged with that effort.



CalSTA should develop a “staff exchange” program. This effort would assign staff
members from Caltrans to the agency for temporary work on particular initiatives, and to
help build mutual capacity between the agency and department. The long-term benefits in
fostering such understanding and in developing personal relationships can lead to
improved collaborative and cooperative efforts over the long haul.
Alignment of resources and skills

4. Align resources to desired goals. The allocation of staff resources is a good benchmark of the
emphasis that an organization places on particular functions that ultimately relate to achieving
stated goals. Organizational structure is an important precursor to organizational effectiveness.
Conducting an organization-wide study of how Caltrans is structured and the degree to which
this structure effectively contributes to the mission requires an extensive examination of
individual units and how they relate to one another. Such an effort was beyond the scope of this
study. However, several issues were raised by those interviewed as well as others identified by
the study team that deserve attention by Caltrans management. In general, the department has an
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abundance of project development resources—including half or more of the staff members in
planning, who work on project initiation documents—but is short of needed capacity in system
planning, in operations, in non-highway modes, in asset management, and in strategic
partnerships, including innovative finance arrangements. (We address another area,
communications, separately below.)


Caltrans should strengthen its planning unit. The planning function within Caltrans,
although listed with more than 600 planners, does not seem to do “planning” in the sense
of viewing the state’s transportation program, its future, and needs from a systems
perspective. Recent reviews of the planning function, shared with the SSTI team, have
found deficits in basic skills, such as demand projection and analysis of location
efficiency. Caltrans needs this capacity to guide its own investment and to help lead wiser
decision making at the regional and local levels.



Caltrans should improve its ability to operate its highway system. Caltrans’ integrated
corridor management (ICM) arrangement in San Diego holds great promise, but it was
instigated at the local level and has not been replicated elsewhere in the state. Internal and
external stakeholders report that Caltrans tends to value-engineer out loop detectors and
other operations-related assets, and many ITS message signs have been inoperable. As
with planning, the department’s operations unit should be better resourced and play a
more prominent role in the department’s thinking.



Caltrans should modernize its stewardship effort through asset management.
Establishment of an asset management system, which will provide more efficient use of
scarce system preservation dollars, is one of the goals of the department’s own program
review. Other DOTs, such as Michigan, are much further along and can be models.
CalSTA and other stakeholders should support Caltrans in its current work to develop the
system, which will require significant technology and skills resources.



Caltrans should provide more resources, expertise, or simply a real voice in planning
and prioritization to the offices dealing with rail and freight. The state focus on rail
modernization would suggest an important staff function in Caltrans for rail planning,
and yet the staff size seems quite limited. The same can be said for the number of staff
devoted to freight planning. Reallocating resources to these critical, but now
marginalized, elements of the organization will be essential.



Caltrans should develop an enhanced internal capability to identify and pursue
innovative finance partnerships. It seems likely that the future fiscal picture for
California, as for other states, will be one where a range of funding mechanisms will be
used, with innovative financing arrangements playing an increasingly more important
role. While Caltrans has pursued innovative financing, and has properly relied on outside
consulting to assess the details of such deals, it needs enhanced enterprise capacity to
identify and pursue potential deals going forward. This is an initiative that should be
undertaken jointly with both agency and Caltrans participation.
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5. Reform critical guidance documents and standard operating procedures. State departments
of transportation rely on standardized approaches to planning, design, construction, maintenance,
and other activities. These standards and guidelines both reflect and shape the culture. To be
effective and to foster modern practice, such standardized approaches must be frequently
updated to reflect different circumstances or new knowledge about safe designs and practices.
Though Caltrans has produced some attractive policy statements, including the Smart Mobility
report and the freshly minted “Main Streets” guide, the manuals and processes that actually
dictate decisions tend to be both overly rigid and dated.


Caltrans should update the design and traffic control device manuals, and other
guidance documents as necessary, to implement the new strategic plan and vision.
Despite a recent updating of the Highway Design Manual, many of Caltrans’ guidance
documents are out of step with the times.



As an initial step, Caltrans should relinquish oversight of bike facilities on locally owned
streets. The state does not govern auto or pedestrian modes on local facilities, and it is not
adding value in its control of bike lanes; in fact, local entities frequently are more
sophisticated in addressing active transportation. Caltrans and CalSTA should support or
sponsor legislation to end this statutory oddity.



As a second initial step, Caltrans should give designers the option of using NACTO
urban design standards in metro areas. One of the worst aspects of treating state-owned
facilities with one-size-fits-all standards is that rural cross-sections tend to be imposed on
urban and suburban areas and town centers. The NACTO guide provides sound design
guidance for surface facilities in metro areas. Washington State recently adopted it by
reference in its guidance; California should follow.



Caltrans should generally rethink its approach to facilities in metro areas and town
centers. Caltrans grew up with the idea it was moving travelers between cities, but now
most of its facilities provide access between local destinations. The department’s recent
Main Streets guide is a nod to this situation, but it builds upon a foundation of underlying
design standards that tend not to provide high-quality conditions for non-motorized users.
The policies and standards in metro areas and towns should be very different than those
for facilities in low-density rural areas; where the latter may legitimately focus on speed
and throughput of motor vehicles (though not to the extent that they induce new travel
and low-density development), the former should put pedestrian, bicyclist and livability
concerns before auto-mobility. Narrower lanes, slower speeds, and pedestrian amenities
should all be the default. An example of another DOT addressing this issue comes from
Massachusetts, where the MassDOT design manual, as a former commissioner puts it,
reverses historic practice and contemplates designing projects “from the outside [of the
right of way] in,” and state policy requires all projects to at least maintain existing nonauto levels of service. But the work extends beyond design; as noted in the Plan of
Action, developer exactions can impede the type of compact development favored by
state policy, and success in the SB 743 rulemaking will help improve Caltrans’ work in
urban areas.
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Caltrans should build more flexibility into its processes. In roadway design, outdated
guidance means that staff needs to seek “design exceptions,” but these require time and
lobbying at headquarters, and often cannot be pursued except on major projects. Design
exceptions should rarely be required with updated guidance—the manual should provide
ranges for design parameters that ensure high-quality conditions can be provided for all
users as standard practice. The current reliance on design exceptions disempowers staff
who are closest to the project, adds time and cost, and annoys local partners who come to
agreement with one part of Caltrans only to be questioned by another. Caltrans is
currently looking to reform this process by putting more decision-making power in the
hands of the districts. CalSTA and stakeholders should support Caltrans in this reform.



Caltrans should implement Smart Mobility 2010. Smart Mobility was an excellent effort
at incorporating an up-to-date concept of mobility, as well as sustainability and
community concerns, into transportation policy, and it included a detailed
implementation checklist. Although Caltrans declares implementation a success story,
neither senior management direction nor staffing and funding have been provided for
implementation. Instead, as the Caltrans smart mobility webpage indicates, the smart
mobility framework has been kept alive only through a couple of pilot projects within the
Office of Community Planning. Despite an emphasis in Smart Mobility 2010 on
Caltrans’s role as “a leader in adopting a changing approach that all transportation
agencies will need to embrace in order to gain Smart Mobility’s benefits,” not much has
been accomplished. Smart Mobility 2010 provides a foundation for reform that is
responsive to current state policy.



Caltrans and CalSTA should revisit legal guidance on the risk of innovative design and
practices. The assessment found that Caltrans has a very low tolerance for any form of
risk associated with project design. Caltrans staff has frequently cited liability concerns
as a major constraint, particularly on project design. Other state DOTs have worked out
ways, with their lawyers, to document the reasons for design decisions so as to insulate
themselves from liability, but Caltrans seems to avoid doing so. Such an attitude gives the
impression that Caltrans’ risk-aversion is based on comfort with standard answers, or a
fear of changing to a more context-sensitive and multimodal approach to project design.
In other words, liability concerns can be an excuse for not changing.
Continued on page 54.
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Sidebar 4: Addressing liability
Transportation is an inherently dangerous activity, responsible for some 30,000 deaths every year
in the United States. Sometimes transportation providers are sued when deaths and injuries
occur. One defense is to point to established manuals and standards, showing that the facility was
built and operated by the book. Yet conditions and needs change over time and from place to
place, so “by the book” can have negative consequences for budgets, livability, function, safety,
and even, in some cases, liability. Caltrans faces two challenges in this area: 1) to update its
guidance documents so that “the book” reflects current thinking, particularly on multimodal
streets, and 2) streamlining its process for assessing the exceptions to that guidance, which
should be much less frequent if design manuals better address all settings and modes. The two
challenges overlap; one reform to the guidance documents would be to provide designers with a
range of options, as does the national standard AASHTO “green book,” and to provide better
guidance for how to handle urban and suburban facilities. These actions would reduce the
number of exceptions required. Adopting new standards does nothing to harm the “by the book”
defense of a lawsuit; the department simply has a newer book to go by.
Still, in our interviews, Caltrans staff frequently invoked the fear of liability as a barrier for either
providing more leeway in published guidance or for allowing exceptions. Fortunately, other
departments largely solved this problem years ago when “practical design” and “context
sensitive solutions” rolled out.
For individual design decisions, the best strategy for defense of personal injury claims is solid
documentation of the reason for each decision. In litigation, a department’s defense can
overcome claims that a flexibly designed facility is unsafe by providing documentation that
demonstrates a thorough engineering analysis to determine the best design.
Tort lawsuits may claim that roads designed to meet standards are inherently safe and roads that
deviate are inherently less safe. However, court judgments have shown that reasonable
engineering judgment and compliance with acceptable best practices are more defensible than
blind conformity with design standards—particularly once a flexible design approach has
become the norm—along with a method for documenting design decisions. Acceptable affidavits
defending design decisions include language such as:
 “Excellent” design
 Compliance with “reasonable engineering principles”
 “Accordance with generally recognized engineering… standard, criteri[on], or design
theory”
Arguments deemed insufficient include:
 Plans “fell within the range of reasonable engineering guidelines”
 Properly posted warning signs as required by the Manual on Uniform Traffic Control
Devices (MUTCD).46
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The National Cooperative Highway Research Program Legal Research Digest No. 57.
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_lrd_57.pdf.
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The AASHTO green book and state design guidelines are considered authoritative, but internal
policies should be reviewed to ensure that they conform to known best practices, which today
address in a balanced way the safety and convenience of non-motorized users as well as
motorists. Policies also should be revised to allow the necessary level of flexibility. For example,
if existing internal policies call for maintaining a 30-foot clear zone, but an agency does not own
sufficient right-of-way to meet this criterion in all instances, the agency could be liable in the
case of an off-road collision. In contrast, policies that call for “engineering judgment” or
“flexibility” can serve as the basis for a legal defense,47 particularly if the department uses
alternative strategies, such as reduced design speeds, to mitigate safety issues, and it documents
the reasons for its decisions.
DOTs can take particular steps to manage risk when evaluating design options: 48
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Consider multiple alternatives. Thoroughly consider alternatives and document an
explanation as to why a design is appropriate to design speed, multimodal user needs, and
context.



Evaluate and document design decisions. Include expected operational and safety
performance in design reports. Document all stakeholder engagement including the
development, evaluation, and discussion of different alternatives. Place all documentation
in project files for later reference. Documentation should contain a full description of the
reason for a decision, including such considerations as community values, the
environment, and any other pertinent factors.



Demonstrate a commitment to mitigate safety concerns. When a design exception is
considered, plans should include mitigating features to ensure safety (design for lower
motor vehicle travel speeds and use of shoulder rumble strips, guardrails, or other
appropriate measures).



Monitor design exceptions to improve decision making. Keep a list of design
exceptions by location and review their safety performance over time to build on and
improve a knowledge base for future decisions.

Ibid.
Ibid.
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Continued from page 51.
6. Strengthen strategic partnerships. Many of those taking part in the assessment pointed to San
Diego as an example of how Caltrans can work collaboratively with its partners in pursuing costeffective transportation system strategies. San Diego is something of an exception, however, as
relations with other partners were described in less-glowing terms. Two types of public agencies
are prominent in Caltrans’ environment: metropolitan planning organizations and the “self-help”
counties (and the corresponding transportation authorities). In addition, Caltrans’ system of trunk
highways only functions in conjunction with local street and transit networks maintained by all
localities. Land use authorities are both affected by and can greatly affect what happens on
Caltrans’ facilities as well as on freight railroads and ports. Caltrans should rethink its relations,
particularly with regional and self-help entities, but with all parties working in transportation and
land use.


Caltrans should assert leadership in the area of sustainable transportation in its
relations with regional partners. The department has some history in this area, as it ran
the blueprint planning grants. Some possible actions include:
o Develop pilot projects with MPOs on prototype prioritization schemes that reflect
state legislation.
o Review locally funded transportation projects against SB 375 and other state
policies, and right-sizing or eliminating those that conflict. Projects funded
through past referenda should not be exempt from such a review.
o Establish Caltrans staff rotational or funded positions in the MPO (similar to San
Diego).
o Aggressively pursue innovative financing agreements with investors, especially
for freight projects.
o Negotiate sales-tax referenda language to cover maintenance and other lifecycle
costs of capacity projects on the state highway network and to cover preservation,
modernization, and operational infrastructure on the existing system.



Caltrans should find ways to transfer local-serving roads to local government. Caltrans is
saddled with many road segments that were once intercity trunk routes but that now serve
as local arterials. These “stroads”—street-road hybrids—are problematic, because
Caltrans frequently imposes auto-centric standards, e.g., by restricting curb bump outs or
refuge islands that would improve pedestrian safety in an urban environment. They also
require Caltrans resources for maintenance and rebuilding, even though they serve mostly
local travelers. Caltrans is already categorizing such facilities to identify streets (some of
which never leave city limits) that are good candidates for transfer. CalSTA and
stakeholders should support Caltrans’ efforts, which may require funding to induce local
governments to take on new responsibilities.



Caltrans and CalSTA should negotiate coverage for long-term maintenance, resurfacing,
and reconstruction costs when locally controlled STIP and LTST funds are used to add
capacity to state highways. The current system, with locals covering only capital costs,
underprices highway capacity as an option for facilitating metropolitan travel. It also
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saddles the SHOPP, already stretched too thin, with additional burdens, threatening to
degrade the system over time.
7. Focus on freight. Freight mobility has become an increasingly important transportation policy
concern at the national level and in many states and regions in the country. California is uniquely
positioned given the size of its economy and its role in global logistics to provide targeted state
policy attention and resources to improve the state’s freight network. Caltrans (or CalSTA)
should build upon the MAP21 requirements for a national freight network and continue to
emphasize the need for investments in inter-regional corridors that will benefit freight
movements.


CalSTA and Caltrans should create a clear focal point for freight policy and planning
within the department. This can be accomplished either in the form of a small staff
(reassigned from within the department), or as an ongoing task force of similar size, with
clear goals and metrics to monitor its effectiveness. This group can pursue items/projects
identified in the State Freight Plan, develop and maintain stakeholder relationships (with
ports, shippers, truckers, railroads, and other interested parties) to ensure fulfillment of
these projects, establishment of metrics for these activities, and accountability standards
for evaluating the effectiveness of this effort.



California’s Freight and Rail Plans should identify the major transport corridors,
whether highway, rail, or air, that should receive significant attention from Caltrans in
the next decades. Because of the state’s pivotal position with regard to both imports from
Asia by sea, and landside commerce from Mexico, Caltrans needs to be a leader in
strengthening goods movement in and through the state. Corridors identified in these
plans should receive priority in the STIP, financing options should be prepared to
accelerate these investments, and specific timelines for delivery of these improvements
should be developed. Critically, improvements should be targeted so as to move freight
more efficiently while not inducing additional personal travel. Pricing, dedicated truck
lanes, mode shift to rail and barge, and other strategies should be considered.

8. Communicate more effectively. Caltrans’ external communications reflect the department’s
limited vision with respect to the role it intends to play in the state’s transportation program, the
policies it intends to implement, the goals and objectives it intends to achieve, and the initiatives
it intends to undertake. With the notable exception of successful project deliveries, Caltrans often
simply lacks a compelling story to tell. Caltrans needs to develop an effective communications
strategy that is transparent, promotes accountability and emphasizes the benefits that Caltrans
brings to the state—and describes how it is improving its practice over time. This strategy needs
to be coordinated closely with the CalSTA and its communications effort.


Caltrans should communicate around the performance metrics that are used to monitor
progress against organizational goals. The development of a “manage to performance”
approach to Caltrans’ activities will be a benefit to the communications program. By
measuring its performance using metrics that are consistent with the way it has defined its
goals and that can be easily explained and understood, and by tracking performance
against these metrics, Caltrans will have a story to tell.
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To effectively communicate on performance, Caltrans should develop capacity in
“performance journalism.” Recent conversations with senior Caltrans management
indicate the department may still be in the mindset that providing “dashboards” of targets
and measures is sufficient. Dashboards were DOTs’ first attempt at providing new
transparency, but they are not enough. Caltrans deserves credit for looking at Washington
State DOT’s Gray Notebook program as a model. The danger is that the Caltrans
response is to provide simply a more detailed dashboard. The greatest virtue of the
WSDOT model is that the Gray Notebook staff see themselves as performance journalists
(their term) identifying important trends and explaining them to internal and external
stakeholders. Hosting this information on a more coherent website would help as well.



Caltrans should work to ensure its communications with local stakeholders are genuine
and two-way. Local communities complain that their input, even when taken in formal
processes, often means little, and that they do not have sufficient access to real decision
makers to ask questions and provide information and opinions. Sometimes even projects
that the community would embrace are rolled out without enough information exchange,
and Caltrans snatches defeat from the jaws of victory. Regrettably, the new Main Streets
guide seems to contemplate the continuation of a project development process in which
community involvement is not mainstreamed at an early stage, during the identification
of objectives and issues. Likewise, regional partners and citizens report that Caltrans
staff is not skilled at communicating with either grasstops (local boards, for example) or
grassroots (the public). Public outreach should be a core competency of the department,
but it is not one typically taught in technical coursework. Communications should be
included in the department’s new training and SOP regimens, and rank-and-file staff who
struggle with this skill should have access to mentoring.
Management systems

9. Manage for performance. Effective management measures goal achievement and establishes
a system of accountability within the organization. However, with rapid changes in technology,
evolving skill sets of new staff—and, in Caltrans’ case, additional opportunities in the policy
environment—effective management also requires a commitment to flexibility that will allow the
department to adapt to changing circumstances. A “manage to performance” approach leads to
continual organizational improvement over time.


Caltrans should set enterprise-wide and team-specific goals, both short- and long-term.
The goal-setting process should be coordinated by the director’s office, with the
engagement of CalSTA. The goals should reflect a new policy/mission and thus, for
example, cover location-efficient land use, VMT reduction, and progress toward more
and better quality pedestrian, bicycle, and transit mobility. These goals should be clearly
communicated to the organization and its stakeholders through an intensive outreach
process that begins with internal work on implementation and creates deep buy-in.



Caltrans should devise metrics to track the organizational goals. Targets should be set on
an annual basis. Metrics should be tracked on a quarterly basis and compared to targets.
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The results should be disseminated throughout the organization and to its stakeholders.
Metrics could include financial performance, operations, innovation, and employee
performance. The goals and metrics across the organization should be appropriately
flexible and be subject to no less than annual review, to allow for changes in an
individual and team’s responsibility over time and for changes in what work a project
requires. The Caltrans performance measurement system should be put to work as a
platform for collaboration with MPOs and other partners. Over time, performance
measurement should also inform legislative relations, guiding the state’s infrastructure
funding and development strategies.


The Caltrans director should assign each of his direct reports responsibility for a subset
of the goals, and an associated set of numerical metrics. Each of these direct reports
should then, in collaboration with their direct reports, assign their own direct reports
responsibility for a subset of the goals, and so on down the chain. As a result, each
manager should have a clear set of goals that they are responsible for within the
organization, which clearly links up to the organization’s overall goals. Each manager
should have a commensurate set of numerical targets by which their performance in
achieving those goals is measured.



Measures should evolve. Performance measurement should neither be frozen in place on
the basis of current data capabilities, nor deferred until major investments in data
development have borne fruit. The Caltrans performance measurement system should
from the outset use metrics that reflect state goals and measures, starting with metrics that
current data capabilities can support, and then steadily evolve to reflect better data and
ever-stronger departmental alignment with policy goals.
Continued on page 60.
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Sidebar 5: Measuring performance
Performance measurement can tell the public, elected officials, regional partners, and the
department itself about the state of the transportation system, use of resources, and progress
toward state goals. In California, performance measurement can also document progress in
modernizing Caltrans and aligning its activities with state transportation goals. Performance
measures must reflect the mobility, livability, and climate goals set out in legislation such as SB
375, AB 857 (state planning priorities), and SB 743 (alternatives to LOS in CEQA), as well as in
Smart Mobility 2010 and other Caltrans policy documents. Performance measures not aligned
with state goals— those concerned too exclusively with minimizing traffic congestion—would
provide a script for failure in re-positioning the department as a vital and trusted player in
building the California of the future.
In Smart Mobility 2010, Caltrans has already articulated an excellent framework for performance
measurement. That document calls for incorporation of the measures into Caltrans programs and
activities, including but not limited to STIP development. The Smart Mobility goals and
performance measures are as follows:
Goal
Location Efficiency

Performance Measure
Support for Sustainable Growth
Transit Mode Share
Accessibility and Connectivity
Reliable Mobility
Multi-Modal Travel Mobility
Multi-Modal Travel Reliability
Multi-Modal Service Quality (Level of Service: LOS)
Health and Safety
Multi-Modal Safety
Design and Speed Suitability
Pedestrian & Bicycle Mode Share
Environmental Stewardship Climate and Energy Conservation
Emissions Reduction
Social Equity
Equitable Distribution of Impacts
Equitable Distribution of Access and Mobility
Robust Economy
Congestion Effects on Productivity
Efficient Use of System Resources
Network Performance Optimization
Return on Investment
To make performance measurement central to the CalSTA-Caltrans relationship and day-to-day
Caltrans management, the agency and department will need to put in place additional metrics.
The following are examples of good state sustainable transportation metrics from the Maryland
Department of Transportation 2013 Annual Attainment Report49:
49

2013 Annual Attainment Report on Transportation System Performance (Maryland Department of Transportation,
n.d.),
http://www.mdot.maryland.gov/Office_of_Planning_and_Capital_Programming/CTP/CTP_13_18/CTP_Documents
/Attainment_Report_2013_FINAL.pdf.
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Goals: Quality of Service; Connectivity for Daily Life
 Percentage of the Maryland State Highway Administration (SHA) network in overall
preferred maintenance condition
 Percent of roadway miles with acceptable ride quality
 User cost savings for the traveling public due to incident management
 Percentage of State-owned roadway directional miles within urban areas that have
sidewalks and percent of sidewalks that meet Americans with Disabilities Act
compliance
 Percentage of State-owned roadway centerline miles with a bicycle level of comfort
grade “D” or better and directional mileage of SHA-owned highways with marked
bike lanes
 Travel demand management and transit service quality
Goal: System Preservation and Performance
 Percentage of the SHA network in overall preferred maintenance condition
 Number of bridges and percent that are structurally deficient
Goal: Safety & Security
 Number of bicycle and pedestrian fatalities and injuries on all Maryland roads
 High-crash locations
 Annual number of traffic fatalities and personal injuries on all roads in Maryland
Goal: Environmental Stewardship (including climate stewardship)
 Transportation-related greenhouse gas emissions
Also worth considering is Maryland’s data-driven management tool and process, Maryland’s
StateStat. Weekly StateStat meetings are chaired by the governor or members of his senior staff.
Managers report on and are queried about performance data, and follow-up on previous meetings
is reviewed. Rather than being relegated to an episodic administrative exercise, performance
measurement is used to structure continuous improvement into operations. The secretary and
director should likewise participate in Caltrans performance management meetings.
Finally, MAP-21 has established a limited set of federal performance measures around assets,
safety, congestion, and “system performance.” While the specific measures (still in rulemaking)
may complement those needed to track progress on state goals, they will not be sufficient to do
so. They do come with new probe-vehicle data on speed by highway segment. The conventional
use of those data will be to identify bottlenecks. Another use, however, will be to identify
segments where speeds are over the speed limit, and to track progress—through enforcement,
ITS, traffic calming or other means—of reducing speeding.
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Caltrans should provide financial incentives for manager performance. Salaries were
frozen for a period, and then increased for engineers, but not for other staff. Managers of
engineers now make essentially the same salaries as those they supervise. Many capable
staff members have left for local government or the private sector where salaries are far
higher. Managers should be given financial incentives to meet their goals on an annual
and multi-annual basis. This can be done by adopting the following actions:
o Promotion decisions should be directly related to performance. Those that fail to meet
their goals for multiple years should face disciplinary action.
o All metrics should be tracked in a database, so that the metrics can be easily
compared and compiled. Managers’ performance should be compared against each
other, to identify under-performing units that need additional assistance and overperforming units whose practices should be disseminated.
o Alongside results-driven performance evaluation, managers should be subject to 360degree evaluation (managers, subordinates, colleagues, stakeholders, and
trainers/coaches) on an annual basis.
o Key managers should get annual management training in small groups, and monthly
sessions with an executive coach.
o Caltrans should work with CalSTA and other stakeholders to better reward highperforming managers and staff, and to attract top talent in key positions. This means
higher pay in many cases. As an example, the Caltrans director’s salary is far too
low—a fraction of what self-help counties pay their transportation CEOs . If
California wants an excellent transportation department, it must be willing to pay
competitive salaries and provide incentives for good work. It would be reasonable for
stakeholders to insist on meaningful reform and improvement in exchange.
Conversely, if there is no willingness to change the salary structure, outside
stakeholders bear substantial responsibility for any Caltrans failings going forward.



Caltrans should dedicate resources to push performance-based management throughout
the organization. Caltrans has already established a group to develop performance
metrics for the department. This group, which should include a CalSTA representative,
should be responsible for collecting data and analyzing the performance of difference
parts of the organization. In some sense, this group should act as an internal strategic
consulting team, working closely with the relevant departments to solve problems quickly
and identify and disseminate best practices in performance-based management. In
addition, there should be a dedicated individual in each district whose responsibility it is
to collect and compile organizational metrics, do outreach to that district’s staff regarding
the organizational goals and how they can be more proactive and creative in working
towards them, and liaise with HQ’s strategic consulting team.
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To ensure that union contracts are not violated, goals and performance metrics for nonmanagement personnel could be set at the team level, with the union engaged in the goalsetting effort. This approach has occurred in Ohio, Maryland, and at the federal level. It is
also possible to link this to better financial rewards. Caltrans management should work
with the union over the longer term to allow for individual performance to be evaluated
based on outcomes as well as effort, for outstanding performance to be compensated, for
performance to be used in determining hiring and promotion, and for repeat poor
performers to be terminated.



At the same time Caltrans must provide room for innovative actions that further state and
department goals. Performance management as described above can go too far if staff
simply chase existing metrics without regard to the goals and mission of the enterprise.
Innovation can be motivated through monetary rewards and other proxies such as
recognition for employee suggestions, improvements in work processes, improvements in
delivery over previous projects, a rate of improvement index, etc. A powerful way to
inspire innovation is to acknowledge it and use it to change department-wide procedures.



Caltrans should re-examine internal relationships and flow of authority to foster
accountability and effective collaboration. A system of headquarters checks and balances
on district staff and local partners, put into place in the early 1980s when the department
had many novice staff, now often delays local work, adding cost and time to projects and
reducing design flexibility. That such a system remains is evidence of what the
department acknowledges is a culture that does not manage risk well. The Caltrans
program review of 2012 promises to put more decision making in the hands of the
districts, which should be supported as long as accountability flows with new authority.
In addition, the department should set up silo-busting efforts to address cross-cutting
issues, such as meeting tighter stormwater requirements. Such issues are good candidates
for being addressed in ad hoc work groups led by CalSTA.

10. Foster innovation and continuing evolution. At one point, Caltrans was widely
acknowledged as the national leader in the development and application of innovative practices,
including those related to technology for system management and operations. No longer. Within
California, many of the most innovative design and operations strategies are conceived at the
regional and local levels. Caltrans’ vision statement should recommit to restoring the department
as the world’s premier location for innovative transportation practices that responds to modern
needs and policy, and the department must foster a culture that can live up to that vision.


Caltrans management and CalSTA should insist on robust implementation of state
policies and rely on staff for implementation details. Many of the previous
recommendations highlight an issue that is a challenge for many organizations—
following through with policy initiatives and directives. Implementation entails clear
assignment of responsibility and authority for required actions, identification and tracking
of performance metrics for monitoring progress, and establishing interim decision points
where changes can be made in the implementation strategy to fix those issues that have
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proven to be a challenge. In general, management must insist on a new direction, then
work with staff to create new guidance, processes, and measures.


Caltrans should benchmark practice against best practices elsewhere. Transportation
agencies outside of and inside California offer examples of practices that can be adapted
for use by Caltrans, and Caltrans in turn can inform peer agencies when it advances its
work as well. A good tool for making such comparison is INVEST (Infrastructure
Voluntary Evaluation Sustainability Tool), provided free online by FHWA. Other state
DOTs and MPOs have found that, in addition to learning from best practices described in
the tool, the internal conversations required to do the scoring in INVEST have created
new connections and generated new thinking. Several Caltrans staff members took the
initiative recently to hold a webinar on INVEST, and now Caltrans should go further and
score its planning, project development, and operations and maintenance practices against
those reflected in the tool. Note that INVEST may not address all relevant concerns, and
Caltrans may wish to augment it with criteria of its own, as the Illinois DOT is
considering.



Caltrans should work to better integrate its research program with improved practice.
Caltrans has a robust research program, but those involved report that research projects
and findings often do not filter into the department’s thinking and decision making. For
example, Caltrans-funded research has determined that traffic-mitigation calculations
may overestimate the number of trips generated by infill development, imposing
additional costs on the very land use projects embraced by state planning goals. Yet it
took legislative action (SB 743 of 2013) to reform the exaction practice. In other cases,
research conducted outside of the department’s own program provides important new
information, yet it too rarely penetrates the culture. For example, despite a rich literature
on induced demand, internal interviewees frequently dismissed the phenomenon.



Caltrans’ effort to develop an enterprise risk management system should continue and be
viewed as a critically important resource for performance-based decision making. One of
the key findings of Caltrans’ 2012 program review was that the department poorly
manages risk, with staff often looking for personal zero-risk strategies that get in the way
of innovation and decision making. The department’s effort to better manage risks in four
categories—projects, program, operations, and organizational change—deserves strong
support from CalSTA and other stakeholders. Managing risk instead of wishing it away,
along with dropping liability as an excuse for fighting change, will go a long way toward
providing the nimbleness that Caltrans needs to respond to current and future needs and
demands.



Caltrans should improve staff training and workforce development. Caltrans needs to
expose its staff to current thinking, ensure younger staff can take over for retirees, and
build skills and expertise where departmental capacity is currently limited. In addition,
technical staff who are moving into management need to develop new skills. One way to
manage human capital is to consider it an asset, and track it just as the department should
be doing for bridges and pavements. Caltrans has training programs, particularly in
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management, but these are sometimes discontinued, and staff who attend report that there
is little follow-up after the training.


Caltrans should strike the right balance between the cost and benefit of national
engagement for Caltrans staff. Caltrans at one time was an active participant in national
transportation research and professional organizations such as the Transportation
Research Board (TRB), American Public Transportation Association (APTA), Intelligent
Transportation Society of America (ITS America), and of course the American
Association of State Highway and Transportation Officials (AASHTO). From the
perspective of staff professional development, continuing or restoring such relationships
and participation should be an important Caltrans initiative worth more resources than
have been available in recent years.

Plan of action.
In recent decades many reviewers, both inside and outside of Caltrans, have provided
recommendations for how the department could better meet the challenges it faces. While some
progress has been made—and the current management’s program review from 2012 holds
promise in several significant areas—on the whole the department remains out of step with
current policies and needs, handcuffed by risk aversion and an insular culture based on project
delivery and auto-mobility.
So, how to move forward? The answer is to use the recommendations detailed above as the
roadmap to modernization and culture change. The keys to progress will be commitment,
collaboration, open communication, and probably some humility. Most of all, progress will
require leadership and ownership of thorough organizational change. Caltrans staff will need
assurance that when well-thought-out innovations fail, as some inevitably will, the boss will have
their backs.
With this in mind, we recommend four immediate steps, all of which should be completed in the
next six months.
1. Caltrans and CalSTA should develop mission, vision and goal statements that are fully
consistent with state planning and policy goals. These statements should explain conceptually
what Caltrans’ role is in sustainability, livability, and equitable economic development. One
source for these statements is the department’s own 2040 long-range plan, which is being
constructed in parallel to, but separately from, the five-year strategic plan. Another is the recent
Smart Mobility report, which has largely been ignored. Critically, if the word “mobility”
(whether described as smart or not) remains as a central focus in the department’s mission, it
needs a clear definition in light of new expectations of Caltrans, because whatever the aims of
management might be, currently too many in the department understand the word to mean
“moving cars faster.” To jumpstart this effort, we recommend that the secretary and director
accept responsibility for crafting these statements in concert with a set of key senior staff of their
choosing. To demonstrate the commitment to collaboration, we suggest that these statements be
produced in draft and shared with key transportation and elected officials selected by the
secretary before finalization. Once CalSTA and Caltrans have developed the new statements,
they must go to the district directors and other key staff to work out the details and
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implementation. The process we describe is different from the bottom-up approach that has
characterized strategic planning in the department, which resulted in the culture endorsing itself.
Strategic direction must come from top down and outside in. Timeframe: Month 1.
2. Following the release of new mission, vision and goals, Caltrans and CalSTA should use
those statements, as well as the recommendations in this report, to organize teams to develop
implementation actions and performance measures. Teams may be organized around workstreams, e.g., project development or system planning, or topic areas from the recommendations,
e.g. liability or guidance manuals. Ten to 12 teams of about 10 to 12 members should be able to
tackle a wide range of critical issues. Membership should be across silos, e.g., if a design team is
formed it should not be limited to engineers doing design, and ideally should be composed of
staff members who volunteer to serve and guide implementation of the new strategic direction.
Caltrans should designate a leader of this effort with sufficient staffing and enough seniority to
have the ear of the secretary and the director. Going forward this staff can take responsibility for
tracking and adjusting measures, and recommending strategic corrections. Staff from the agency
and its other departments, as well as those from other state and local entities, may be included in
the work groups where such expertise and perspectives are helpful. For example, if a group is
formed around the big issue of reporting and communications, it might consider reducing or
combining some of the many reports required by law, and this discussion might include
legislative staff. The majority of staff, however, should be from Caltrans. To focus the effort, this
work should supersede or absorb other external and internal initiatives, such as the strategic and
long-range planning processes and the 2012 program review follow-ups. While there may be
areas where new resources are needed in order for Caltrans to improve performance—we have
argued that planning and operations are two—implementation should not assume additional
resources for projects unless those resources are clearly forthcoming. Timeframe: Months 2-6.
3. Caltrans and CalSTA should work to ensure the success of CEQA reform rulemaking set up
by SB 743 (2013). SB 743 could do more to advance state planning goals than anything else
Caltrans has done. The statute’s assignment of the SB 743 rulemaking to another department,
however, is evidence of the general lack of confidence in Caltrans’ ability to accomplish this
transformative change. And that lack of confidence may be well-founded, as our interviews
disclosed substantial resistance to change, with Caltrans staff, for example, arguing to extend the
new rules only to the minimum area required, while the statute would permit statewide
application. A successful rulemaking, leading to a predictable developer fee based on
transportation system use—probably VMT—would put California and Caltrans back at the
leading edge of modern transportation practice, and would remove one of the greatest
institutional barriers to implementing SB 375. It would begin to make Caltrans a real contributor
to the success of modern policy in the state, and it would provide a model for how the staff could
help implement a challenging new charge. Timeframe: Months 1-5.
4. Caltrans and CalSTA should modernize state transportation design guidance. A complete
overhaul involving the content of multiple manuals and changes to the exception process will
take longer than a half-year, but the agency and department should move quickly to encourage
modern multimodal improvements in metro areas. The agency and department should support, or
propose if no bill is forthcoming, legislation to end the archaic practice of imposing state rules on
local streets for bicycle facilities. For the many remaining state-owned metropolitan facilities—
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streets designed to road standards, or “stroads”—the agency and department should follow the
lead of Washington State DOT and quickly adopt modern guidance such as that laid out in the
NACTO Urban Street Design Guide. These actions will not only improve multimodal access and
safety in metro areas,but will also provide relief to local entities that have raised money and
sought to implement modern design, only to be thwarted by the state and its dated, rigid design
policies. These initial steps should be followed by more thorough reform of the department’s
design guidance as described in the recommendations. One or more of the work groups in
recommendation No. 2 should be tasked with creating a process for design reform. Timeframe:
Months 1-4.
SSTI’s role going forward
The SSTI team offers its findings and recommendations in hopes that they will catalyze change
where many other reports have not. We know, however, that the real work in modernization and
culture change is only beginning. Most of that work will have to be done by the department and
agency, with support from stakeholders. SSTI remains under contract with the agency to
continue to provide advice and other assistance. We will be available to assist with mission,
vision, and goal development; creation and facilitation of work-stream groups; rulemaking under
SB 743; and adoption of modern urban transportation guidance, as well as other issues that may
arise in the implementation of our recommendations.
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Appendix A: SSTI assessment team
The State Smart Transportation Initiative promotes transportation practices that advance
environmental sustainability and equitable economic development, while maintaining high
standards of governmental efficiency and transparency. SSTI, housed at the University of
Wisconsin, operates in three ways:




As a community of practice, where participating agencies can learn together and share
experiences as they implement innovative smart transportation policies;
As a source of direct technical assistance to the agencies on transformative and replicable
smart transportation reform efforts; and
As a resource to the wider transportation community, including local, state, and federal
agencies, in their efforts to reorient practice to changing social and financial demands.

The SSTI team responsible for this report comprises:
Al Biehler — Secretary of the Pennsylvania Department of Transportation from 2003-10, where
he pioneered the philosophy of “Smart Transportation.” The smart transportation approach
streamlined and stabilized the Commonwealth’s transit program, accelerated PennDOT’s
highway project delivery processes, and ensured that highway projects became assets for the
surrounding community. Earlier, he was a Vice President with the consulting firm
DMJM+Harris, and served as director of planning, engineering, and construction at the
Allegheny County Port Authority. Biehler served as president of AASHTO in 2009. Biehler is a
Distinguished Service Professor of Transportation Systems and Policy at the H. John Heinz III
College at Carnegie Mellon University and Executive Director of CMU’s University
Transportation Center. He is also an Adjunct Professor in the Civil and Environmental
Engineering Department in the Engineering College at Carnegie Mellon University. Biehler is a
member of SSTI’s Executive Committee and has participated in all of SSTI’s agency reviews.
Stephen Burrington, J.D. — In key public and private sector roles, Burrington has won national
recognition for leadership in tackling energy, transportation, and sustainable development
challenges. As a member of Serrafix, Burrington works with diverse clients to carry out
innovative large-scale energy efficiency and clean energy strategies, green urban redevelopment
projects, and state land use and transportation policy initiatives. He previously served as
commissioner of the Massachusetts Department of Conservation and Recreation, where he led
the formation of the nation’s sixth-largest and most diverse state parks, infrastructure and natural
resources agency, and as undersecretary in the Massachusetts Office for Commonwealth
Development. Before entering state government, Burrington was vice president and general
counsel for the Conservation Law Foundation, New England’s leading environmental protection
organization. Burrington assisted with SSTI’s review of the Washington State Department of
Transportation.
Gene Conti, Ph.D. — Secretary of the North Carolina Department of Transportation (NCDOT)
2009-2013. His career in public service and private business management includes tenures as
Secretary of the Maryland Department of Labor, Licensing and Regulation; Assistant Secretary
for Transportation Policy at the United States Department of Transportation; and Vice President
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of PBS&J (now Atkins), an engineering consulting firm. As Secretary, Conti directed a sweeping
reform of the NCDOT, an agency with 12,000 employees and an annual budget of over $5
billion. Under his leadership, NCDOT also underwent an internal transformation that
emphasized performance management, transparency, and accountability. Conti participated in
SSTI’s review of the Pennsylvania Department of Transportation. Dr. Conti is currently engaged
in a consulting practice with clients in the transportation, energy, and waste reduction sectors.
Douglas Foy, J.D. — President of Serrafix Corporation. Prior to founding Serrafix, Foy served
as the Secretary of Commonwealth Development in Massachusetts under Governor Mitt
Romney, overseeing the agencies of Transportation, Housing, Environment and Energy, with
combined annual capital budgets of $5 billion, operating budgets of $500 million, and a total
workforce of more than 11,000. During Foy’s tenure, these agencies developed Massachusetts’
first comprehensive transportation plan (with an emphasis on transit and fix-it-first), and the
nation’s most comprehensive climate action plan. Prior to his public service, Foy served for 25
years as the President of the Conservation Law Foundation, New England’s leading
environmental advocacy organization. As a member of SSTI’s Executive Committee, Foy has
participated in most of SSTI’s agency reviews.
Bill Holloway — Bill is a Transportation Policy Analyst at SSTI. Before joining SSTI in 2010,
he worked on a variety of regional and statewide plans and studies dealing with multimodal
freight transportation and associated issues as a transportation analyst in the Austin, Texas, office
of Cambridge Systematics Inc.
Nicholas Josefowitz — Nicholas is the Founder of Leadership For A Clean Economy,
developing and investing in clean economy political leadership in California. Previously,
Nicholas founded RenGen Energy, a solar power plant development company. Under his
leadership, RenGen developed, financed, and built approximately $100 million of solar power
plants. Nicholas is an active investor in sustainability, social enterprise, and political causes in
California and the Bay Area. He sits on the Dean’s Council of the Kennedy School of
Government at Harvard and is on the Board of the Bay Area Jewish Community Relations
Council. He was appointed by San Francisco Mayor Ed Lee to sit on the Environment
Commission. He graduated from Harvard College cum laude as a member of Phi Beta Kappa.
J. Cleve Livingston, J.D. — Of Counsel at Briscoe, Ivester & Bazel LLP, Cleve is one of
California’s leading experts with respect to vested development rights, master planning,
environmental quality, green energy, smart growth, and affordable housing. In over 35 years of
work, Livingston has built a reputation for fashioning sustainable development strategies and
innovative design solutions to growth issues. He has long been an advocate of smart growth
planning strategies and sustainable transportation initiatives that mitigate traffic impacts. He is
also well versed in addressing compliance issues arising under CEQA, the National
Environmental Policy Act (NEPA), and other state and federal environmental regulations.
Michael D. Meyer, Ph.D., P.E. — Former Georgia Tech Professor of Civil and Environmental
Engineering, Meyer specializes in transportation systems engineering, multimodal transportation
planning and evaluation, transit planning, institutional analysis and project implementation,
public works economics and finance, environmental impact analysis, sustainable development;
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and transportation policy. He has written more than 200 technical articles and authored or coauthored 26 books or book chapters on transportation planning and policy, and is the recipient of
numerous awards (including 2009 Transportation Research Board's W.N. Carey, Jr. Award for
Distinguished Service, 2006 Wilbur Smith Distinguished Educator award from the Institute of
Transportation Engineers, 2000 Theodore M. Matson Memorial Award for outstanding
contributions in the field of transportation engineering, and the1988 Harland Bartholomew
Award of the American Society of Civil Engineers for contribution to the enhancement of the
role of the civil engineer in urban planning and development). Meyer participated in the SSTI
reviews of the Arizona, Massachusetts, Pennsylvania, and Washington Departments of
Transportation.
Joel Rogers, Ph.D., J.D. — Director of SSTI, professor of law, political science, public affairs,
and sociology at the University of Wisconsin-Madison, and the director of COWS (of which
SSTI is one project), he’s written widely on American politics and public policy (e.g., On
Democracy, Right Turn, The Forgotten Majority, What Workers Want, American Society: How It
Really Works). He’s also co-founded and helped run a large number of progressive NGOs (e.g.,
Center for New Democracy, New Party, Economic Analysis and Research Network, Apollo
Alliance, Emerald Cities Collaborative). A MacArthur Foundation Fellow, Newsweek identifies
him as one of the 100 living Americans most likely to shape U.S. politics and culture in the 21st
century.
Eric Sundquist, Ph.D. — Managing Director of SSTI. Before assuming that position in 2010,
he was a senior associate and policy analyst focusing on transportation and clean energy at
COWS. Sundquist also worked as a transportation researcher at Georgia Tech, as an instructor at
Georgia State University, as an editor for the Journal of the American Planning Association, and
as an editor at the Atlanta Journal-Constitution and several other newspapers.
The team thanks Raphael Barcham, University of California-Berkeley Goldman School of Public
Policy, for background research, and Lisa MacKinnon for editing.
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Appendix B: Subjects interviewed

Dennis Agar

Division Chief, Traffic
Operations

Caltrans

Kome Ajise

Deputy Director

Caltrans

Brian Annis

Undersecretary

CalSTA

Richard Backlund

Associate Division
Administrator

FHWA

Jean Banker

Deputy Executive Director

Port of Oakland

Ron Beals

Chief Legal Counsel

Caltrans

Mike Bell

Chair

La Conchita Community
Organization

Shari Bender-Elhert

District 6 Director

Caltrans

Katie Benouar

Chief, Division of
Transportation Planning

Caltrans

Lauri Berman

District 11 Director

Caltrans

Bruce Blanning

Executive Director

Professional Engineers in
California Government

Andre Boutros

Executive Director

California Transportation
Commission

Carrie Bowan

District 10 Director

Caltrans

Brian Boxer

Senior Vice President

Environmental Science Associates

Susan Bransen

Assistant Deputy Director

California Transportation
Commission

Coco Briseno

Chief, Division of Research,
Innovation and System
Information

Caltrans
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William Bronte

Chief, Division of Rail

Caltrans

John Bulinski

District 2 Director

Caltrans

Kianna Buss

Associate Legislative
Representative, Housing, Land
Use and Transportation
Senior Counsel

California State Association of
Counties

Christina Casgar

Goods Movement Policy
Manager

San Diego Association of
Governments

Ryan Chamberlain

District 12 Director

Caltrans

Jim Coffman

Executive Vice President

Coffman Speciaties Inc.

Stuart Cohen

Executive Director

TransForm

Timothy Craggs

Division Chief, Design

Caltrans

Bill Davidson

Deputy Secretary,
Administration and Finance

CalSTA

James Davis

Division Chief, Project
Management

Caltrans

Janet Dawson

Chief Consultant

State Assembly Transportation
Committee

Mark DeSaulnier

Senator

State Senate

Malcolm Dougherty

Director

Caltrans

James DreisbachTowle

Principal Technology Program
Manager

San Diego Association of
Governments

Ellen Drell

Board Member

Willits Environmental Center

Keith Dunn

Executive Director

Self Help Counties Coalition

Christopher Calfee

Office of Planning and Research
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Amanda Eaken

Natural Resources Defense Council

James Earp

Deputy Director of Sustainable
Communities, Energy &
Transportation Program
Commissioner

J. Alex Estrella

Senior Transportation Planner

San Diego Association of
Governments

Doug Failing

Executive Director of Highway
Projects

Los Angeles County Metropolitan
Transportation Authority

Charlie Fielder

District 1 Director

Caltrans

Gary Gallegos

Executive Director

San Diego Association of
Governments

Kimberly Gamble

District 11 Deputy

Caltrans

Chris Ganson

Senior Planner

Office of Planning and Research

Armando Garcia

Construction Manager

Coffman Specialties

James Ghielmetti

Chair

California Transportation
Commission

Don Goss

Manager, Product and Technical
Services

Valero Refining

Tim Grubbins

District 5 Director

Caltrans

Steve Guenther

Senior Transportation Engineer

Caltrans

Tom Hallenbeck

District 9 Director

Caltrans

Rene Halverson

Assistant Director of Business &
Economic Opportunity

Caltrans

Steve Heminger

Executive Director

Metropolitan Transportation
Commission

Bill Higgins

Executive Director

California Association of Councils
of Government

California Transportation
Commission
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Justin Horner

Policy Analyst

Natural Resources Defense Council

Gary Hughes

Executive Director

Environmental Protection
Information Center

Hasan Ikhrata

Executive Director

Southern California Association of
Governments

Darrel Johnson

Chief Executive Officer

Orange County Transportation
Authority

Jody Jones

District 3 Director

Caltrans

Kim Kawada

TransNet and Legislative Affairs
Coordinator

San Diego Association of
Governments

Steven Keck

Chief Budget Officer

Caltrans

Bonnie Kelm

La Conchita Historian /
Professor (Retired)

University of California - Santa
Barbara

Will Kempton

Executive Director

Transportation California

Barbara Kennedy

Member

Save Richardson Grove Coalition

Pam Korte

Office Chief, Division of
Transportation Planning

Caltrans

Ron Kosinski

District 7 Deputy Director for
Environmental Planning

Caltrans

Richard Land

Chief Deputy Director

Caltrans

Arthur Leahy

Chief Executive Officer

Los Angeles County Metropolitan
Transportation Authority

Bill Lewis

Assistant Director of Audits &
Investigations

Caltrans

Sherman Lewis

President

Hayward Area Planning
Association

Tony Limas

New Technology Deployment
Specialist

Granite Construction

Bonnie Lowenthal

Member

State Assembly
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Chris Lytle

Executive Director

Port of Oakland

Vince Mammano

Division Administrator

FHWA

Pascal Mascarenhas

Senior Technical Service
Specialist

Vulcan Materials

Anne Mayer

Executive Director

Riverside County Transportation
Commission

Mike McCoy

Executive Director

California Strategic Growth
Council

Scott McGowan

Chief Environment

Caltrans

Tamie McGowen

Assistant Deputy Director,
Public Affairs

Caltrans

Ron Milam

Principal

Fehr & Peers

Mike Miles

District 7 Director

Caltrans

Mark Monroe

Assistant Program Budget
Manager

Department of Finance

Jeff Morales

Chief Executive Officer

High Speed Rail Authority

Basem Muallem

District 8 Director

Caltrans

Krishniah Murthy

Executive Director of Transit
Project Delivery

Los Angeles County Metropolitan
Transportation Authority

José Nuncio

Manager of Financial Planning

San Diego Association of
Governments

Norma Ortega

Chief Financial Officer

Caltrans

Tami Podesta

Senior Environmental Planner,
District 7

Caltrans

Marnie Primmer

Executive Director

Mobility-21

Chris Ratekin

Senior Transportation Planner

Caltrans
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Seleta Reynolds

Section Leader, Livable Streets

San Francisco Municipal
Transportation Agency

Cris Rojas

Deputy Director of
Administration

Caltrans

Bijan Sartipi

District 4 Director

Caltrans

Patrick Shannon

Land Owner, Humboldt County

Self Employed

Kristin Shelton

Program Budget Manager

Department of Finance

Eric Shen

Director, Transportation
Planning

Port of Long Beach

Will Shuck

Deputy Director of External
Affairs

Caltrans

Gigi Smith

Chief Information Officer

Caltrans

Russell Snyder

Executive Director

California Asphalt Pavement
Association

Pete Spaulding

Division Chief

Caltrans

Jim St Martin

Technical Consultant

California Asphalt Pavement
Association

Karla Sutliff

Deputy Director of Project
Delivery

Caltrans

Steve Takigawa

Deputy Director of Maintenance
and Operations

Caltrans

Alan Telford

President

Fehr & Peers

Eric Thronson

Chief Consultant

State Senate Transportation and
Housing Committee

Kirk Trost

General Counsel

Sacramento Area Council of
Governments

Marty Tuttle

City Manager

City of West Sacramento

Rachel Vandenberg

Senior Engineer, Port Specialist

AECOM
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Jack Van Kirk

Director of Asphalt Technology

Basic Resources

Don Vivant

Quality Control Director

Blue Diamond Materials

Mark Watts

Principal

Smith, Watts & Martinez

John Yang

District 11 Deputy

Caltrans

Allison Yoh

Transportation Policy Specialist

Port of Long Beach

Ali Zaghari

District 11 Deputy

Caltrans
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Appendix C: Documents reviewed
Sources supplied by Caltrans or CalSTA
2003 California Public Road Data Statistical Information Derived from the Highway
Performance Monitoring System. California Department of Transportation, Division of
Transportation System Information, August 2004.
http://www.dot.ca.gov/hq/tsip/hpms/hpmslibrary/hpmspdf/2003PRD.pdf.
2010 California Regional Transportation Plan Guidelines. California Transportation
Commission, April 7, 2010.
2011 California Public Road Data Statistical Information Derived from the Highway
Performance Monitoring System. California Department of Transportation, Division of
Transportation System Information, October 2012.
http://www.dot.ca.gov/hq/tsip/hpms/hpmslibrary/prd/2011prd/2011prd.pdf.
2012 Annual Report to the Legislature and the Department of Resources Recycling and
Recovery: Senate Bill 876: Waste and Used Tires. Caltrans, 2012.
2012 Caltrans Survey of Regional and Local Transportation Partners Final Report. Caltrans,
July 2012.
2013 Five-Year Maintenance Plan. Caltrans, March 2013.
AECOM et al., Draft California State Rail Plan 2013. Oakland, CA: Caltrans, February 2013.
Budgetary Flow of California State Fees and Taxes Designated for Transportation Purposes
Proposed for the 2013-14 Fiscal Year. Caltrans, January 2013.
Bureau of State Audits. California Department of Transportation: Caltrans Employees Engaged
in Inexcusable Neglect of Duty, Received Overpayment for Overtime, Falsified Test Data,
and Misappropriated State Property. California State Audtior, March 2013.
———. California Department of Transportation: Its Capital Outlay Support Program Should
Strengthen Budgeting Practices, Refine Its Performance Measures, and Improve Internal
Controls. California State Auditor, April 2011.
———. California Department of Transportation: Its Poor Management of State Route 710
Extension Project Properties Costs the State Millions of Dollars Annually, yet State Law
Limits the Potential Income from Selling the Properties. California State Auditor, August
2012.
———. Interim Reporting: Fiscal Year 2008-09 Single Audit. California State Auditor,
December 2009.
———. Interim Reporting: Fiscal Year 2009-10 Single Audit. California State Auditor, January
2011.
———. Interim Reporting: Fiscal Year 2010-11 Single Audit. California State Auditor,
December 2011.
———. Investigations of Improper Activities by State Agencies and Employees. California State
Auditor, August 2011.
———. Investigations of Improper Activities by State Employees. California State Auditor,
January 2011.
———. Management of Surplus Review: The State Has Made Limited Progress, but
Fundamental Concerns Remain. California State Auditor, March 2009.
California Interregional Blueprint. Caltrans, December 2012.
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"California Project Management Methodology (CA-PMM).” California Department of
Technology, 2013. http://cta.ca.gov/Government/IT_Policy/SIMM_17/index.html.
“California Transportation Plan 2040.” California Department of Transportation, 2013.
http://www.dot.ca.gov/hq/tpp/californiainterregionalblueprint/index.shtml.
Caltrans. “Smart Mobility Framework Implementation Pilot Study Factsheet,” April 2013.
http://www.dot.ca.gov/hq/tpp/offices/ocp/smf_files/SMF_Pilot_Study_Fact_Sheet_04161
3.pdf.
Caltrans 2010 Complete Streets Implementation Action Plan Final Status Update: FY12-13
Report. Caltrans, 2013.
http://www.dot.ca.gov/hq/tpp/offices/ocp/complete_streets_files/Monitoring_Updaterevised_5-23-13fnl_052813.pdf#zoom=75.
Caltrans Organization Chart. Caltrans, August 2013.
Caltrans Plan for the Future: 2012 Program Review. Caltrans, July 2012.
Caltrans, SHCC. “Executive Partnership Implementation Assessment.” San Diego, CA,
December 4, 2006.
Chris Ratekin et al., Smart Mobility 2010: A Call to Action for the New Decade. Caltrans, 2010.
Coffman Specialties, Inc. Caltrans Assessment, April 20, 2011.
Craggs, Timothy. “Caltrans, Division of Design Policy Updates,” June 7, 2013.
CTC & Associates LLC. Sustainability Tools and Practices: An Examination of Selected State
Departments of Transportation, California Metropolitan Planning Organizations and
National Tools. Caltrans, March 22, 2013.
http://www.dot.ca.gov/hq/tpp/offices/ocp/smf_files/Caltrans_Smart_Mobility_Preliminar
y_Investigation_3-21-13.pdf#zoom=75.
Development of Nonmotorized Transportation Facilities: Fiscal Year 2011-2012: Report to the
California State Legislature. Caltrans, December 2012.
Director’s Office. Meeting the Challenge to Change. Caltrans, October 25, 1994.
Goods Movement Action Plan. California Business, Transportation and Housing Agency and
California Environmental Protection Agency, January 2007.
Guide for the Preparation of Traffic Impact Studies. Caltrans, December 2002.
“Highway Design Manual.” California Department of Transportation, 2013.
http://www.dot.ca.gov/hq/oppd/hdm/hdmtoc.htm.
Historical Monthly Vehicle Miles of Travel: 1972-2012 (In Billions). Estimated Monthly VMT
Report: Caltrans, 2012.
ICF International. Assessment of Caltrans Knowledge, Skills and Abilities to Perform
Transportation Analysis Reports. Sacramento, CA: Caltrans, July 2013.
———. Caltrans Activities to Address Climate Change: Reducing Greenhouse Gas Emissions
and Adapting to Impacts. Caltrans, February 2013.
Impacts of SB 375 on Transportation. Caltrans, October 21, 2008.
Interregional Transportation Strategic Plan. Caltrans, June 1998.
http://www.dot.ca.gov/hq/transprog/ocip/te/itsp.pdf.
Iwasaki, Randal H. “Deputy Directive DD-25-R1, Local Development - Intergovernmental
Reveiw (LD-IGR).” Caltrans, June 2005.
http://www.dot.ca.gov/hq/tpp/offices/ocp/igr_ceqa_files/DD-25-R1_final.pdf.
———. “Deputy Directive DD-64-R1, Complete Streets - Integrating the Transportation
System.” Caltrans, n.d.
http://www.dot.ca.gov/hq/tpp/offices/ocp/complete_streets_files/dd_64_r1_signed.pdf.
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Karla Sutliff et al. Caltrans 2012 Program Review: External Partner Program Review Action
Items. Caltrans, July 24, 2013.
“Local Assistance Program Guidelines.” Caltrans Division of Local Assistance, 2013.
http://www.dot.ca.gov/hq/LocalPrograms/lam/lapg.htm.
Main Street, California. Caltrans, 2013.
http://www.dot.ca.gov/hq/LandArch/mainstreet/main_street_3rd_edition.pdf.
Map of California Metropolitan Planning Organizations (MPOs) and Regional Transportation
Planning Agencies (RTPAs). Caltrans, October 2009.
McDaniel Consulting, Stan Lisiewicz. Project Red Tape Attack: Problems, Issues, and
Recommendations. Caltrans, November 2004.
Niemeier, Deb. A Framework for Measuring Productivity: The California Department of
Transportation. Davis, CA: Caltrans, June 2011.
Performance Measures for the Quarter Ending December 31, 2012. Caltrans, December 31,
2012.
“Project Development Procedures Manual (PDPM).” California Department of Transportation,
2013. http://www.dot.ca.gov/hq/oppd/pdpm/pdpmn.htm.
Project Initiation Document: State of California Transportation Agency. Caltrans, 2013.
Selected Achievements: California Department of Transportation. Caltrans, July 8, 2013.
“Smart Mobility Framework.” California Department of Transportation, n.d.
http://www.dot.ca.gov/hq/tpp/offices/ocp/smf.html.
Spaulding, Peter. “2013-2018 Strategic Management Plan.” presented at the Meeting of
Executive Board, 1120 N St., Room 1245, MS 49, Sacramento, CA 95814, n.d.
SRI International. Evaluation of the Organizational Structure and Management Practices of the
California Department of Transportation Volume I: Summary and Recommendations.,
February 1994.
———. Evaluation of the Organizational Structure and Management Practices of the California
Department of Transportation Volume II: Detailed Findings, Options, and
Recommendations, February 1994.
———. Evaluation of the Organizational Structure and Management Practices of the California
Department of Transportation: Progress Report on Caltrans’ Implementation Efforts,
March 1996.
“Standard Environmental Reference.” California Department of Transportation, February 21,
2013. http://www.dot.ca.gov/ser/.
“State Administration Manual.” California Department of General Services, 2013.
http://sam.dgs.ca.gov/Home.aspx.
“Statewide Information Management Manual (SIMM).” California Department of Technology,
2013. http://cta.ca.gov/Government/IT_Policy/SIMM.html.
Steve Keck. 2013-14 California Transportation Financing Package. Caltrans Division of
Budgets, April 11, 2013.
Transform Caltrans. Caltrans, September 1995.
Transportation and Housing Committee. Senate Transportation and Housing Committee
Informational Hearing. John L. Burton Hearing Room: California State Senate, May 14,
2013.
Transportation Finance Executive Working Group. 2011 Statewide Transportation System Needs
Assessment: Final Report. California Transportation Commission, October 2011.
http://www.catc.ca.gov/reports/2011Reports/2011_Needs_Assessment_updated.pdf.
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Vicki White et al., Caltrans Strategic Plan 2007-2012. Caltrans, December 17, 2007.
“Welcome to the Traffic Data Branch.” California Department of Transportation, n.d.
http://traffic-counts.dot.ca.gov/.
Will Kempton et al., “Executive Partnership for Project Delivery” presented at the Executive
Board Workshop, San Diego, CA, May 20, 2008.
Other sources
2013 Annual Attainment Report on Transportation System Performance. Maryland Department
of Transportation, n.d.
http://www.mdot.maryland.gov/Office_of_Planning_and_Capital_Programming/CTP/CT
P_13_18/CTP_Documents/Attainment_Report_2013_FINAL.pdf.
American Association of Port Authorities. “North America Container Traffic 2011 Port
Rankings by TEUs,” April 30, 2012. http://aapa.files.cmsplus.com/PDFs/NORTH%20AMERICA%20PORT%20CONTAINER%20TRAFFIC%2
0RANKING%202011_1361895265064_1.pdf.
Brown, Jeffrey. Statewide Transportation Planning in California: Past Experience and Lessons
for the Future. Institute of Transportation Studies, University of California, Los Angeles,
2000. http://www.uctc.net/papers/658.pdf.
California High-speed Passenger Rail: Project Estimates Could Be Improved to Better Inform
Future Decisions. US Government Accountability Office, March 2013.
Cambridge Systematics, Inc. et al., Addressing Climate Change Adaptation in Regional
Transportation Plans: Final Report, February 2013.
Chai, James. Should California Revisit SB 45? Mineta Transportation Insitute, College of
Business, San Jose State University, 2003.
http://transweb.sjsu.edu/MTIportal/education/alumni/capstones/2002chai.pdf.
CMC & Associates: Conference Provider. AASHTO National Transportation Management
Conference. AASHTO, 2011.
Crabbe, Amber E., Rachel Hiatt, Susan D. Poliwka, and Martin Wachs. Local Transportation
Sales Taxes: California’s Experiment in Transportation Finance. Institute of
Transportation Studies, University of California, Berkley, 2005.
http://www.uctc.net/papers/737.pdf.
Executive Partnership Implementation Assessment and Action Plan for Enhancement Final
Report. Self-Help Counties Coalition, January 2007.
FHWA. Guidance for Preparers of Growth-Related, Indirect Impact Analyses, May 2006.
Hamm, William, and Heather Schmidt. The Self-Help Program: A Better Way to Deliver Local
Transportation Projects. American Council of Engineering Companies of California and
the California Taxpayers Association, 2008.
http://www.caltax.org/documents/2008/LECG_Rprt_SHC_9_8_08.pdf.
“How Caltrans Gets Away With It.” Save Little Lake Valley, September 21, 2013.
http://www.savelittlelakevalley.org/how-caltrans-has-sold-the-willits-bypass/.
Lewis, Sherman. Caltrans Management of Hayward Route 238 Properties, 2013.
NEPA Assignment Time Savings, n.d.
Parker, Terri L., and James B. McDaniel. Tort Liability Defense Practices for Design Flexibility.
Legal Research Digest. Transportation Research Board, March 2012.
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_lrd_57.pdf.
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Self-Help Counties Coalition. Caltrans and the Self-Help Counties Coalition, n.d.
———. SHCC Priorities Tier 1 and Tier 2, n.d.
State Smart Transportation Initiative. Motor Vehicle Travel Demand Continues Long-term
Downward Trend in 2011, 2012. http://www.ssti.us/wp/wpcontent/uploads/2012/02/VMT-ver-2.pdf.
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Appendix D: Caltrans’ report of recent major achievements

Projects
Carmageddon I
In July 2011, the south side of the Mulholland Bridge was demolished as part of a project that
added a carpool lane to a 10-mile stretch of northbound I-405. In November 2012, this project
received the Grand Prize at the 5th Annual America’s Transportation Awards competition.
Carmageddon II
A stretch of I-405 was shut down while crews dismantled the northern side of the Mulholland
Bridge over a weekend. Like Carmegeddon I this project was completed ahead of time.
I-5 Boat Section
That section of I- 5 carries more than 190,000 vehicles each day. The work was completed in a
record 38 working days, rather than the projected two years. The project was named one of ten
finalists for the national 2009 America's Transportation Award.
Presidio Parkway Project Demolition
Doyle Drive, the critical link between the Golden Gate Bridge and central San Francisco, is a
1.6-mile approach, which opened along with the Golden Gate Bridge in 1937. A crew of 300
workers and 40 excavators demolished 151 bridge spans and 307 columns in just 57 hours.
Devil’s Slide
Opened in March 2013, the $439 million project features two 4,200-foot long tunnels
Cable Bridge Upgrades
Carquinez Bridge
The original span was replaced in 2003 by a graceful new suspension bridge. The cost was $240
million.
The San Francisco-Oakland Bay Bridge
Known as the region's workhorse bridge, it carries more than a third of the traffic of all of the
state-owned bridges combined. Construction of the skyway portion of the bridge was completed
in 2007. The new East Span opened to traffic in 2013.
Benicia-Martinez Bridge
The $1.2-billion project includes a new toll plaza plus reconstruction of the Interstate 680
interchanges at Interstate 780 in Benicia and Marina Vista/Waterfront Road in Martinez.
Programs
Proposition 1B
Approved by the voters in the November 2006 general elections, Proposition 1B enacted the
Highway Safety, Traffic Reduction, Air Quality, and Port Security Bond Act of 2006. It
authorized $19.925 billion of state general obligation bonds for specified purposes. Caltrans’
portion was $15.5 billion.
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Intercity rail ridership
Total annual ridership for all routes has increased since FFY 2009-2010. In 2011 ridership was at
5.56 million, an increase of 391,000 from the previous year. Passenger miles had increased from
456,296 in 2010 to 496,260 in 2011. Total revenue for 2011 was $105.3 million, an increase of
$12.1 million from the year before.
Redistribution of Federal Obligation Funds (August Redistribution)
In the last five years Caltrans has led the nation in the “August Redistribution.” In 2012 the
amount was $136,596,000.
Redistribution of Certain Federal Authorized Funds (Various Appropriations Acts)
In the last five years Caltrans has led the nation in this redistribution. In 2011 the amount was
$16,023,000.
Seismic retrofit program
The current Seismic Retrofit Program has been focused on identifying and retrofitting existing
bridges statewide. Phase 1 included 1,039 bridges, costing $1.082 billion, and the second phase
of 1,055 bridges is 83.6 percent complete.
California Interregional Blueprint
Once fully developed, the California Interregional Blueprint will become the foundation for the
next update to the California Transportation Plan. Known as the CTP 2040, this is a statewide,
long-range transportation plan designed to meet our future mobility needs and reduce greenhouse
gas (GHG) emissions. Key milestones include development of a statewide model framework, an
evaluation model, and reporting schedule.
CALTRANS Smart Mobility 2010, February 2010, Appendix C: Implementation Checklist
State and local agencies developed a framework that would help guide and assess how well
plans, programs, and projects meet a definition of "smart mobility". The goal was to ensure
applicability of the framework for Caltrans as well as for partner agencies. An implementation
checklist is located in Appendix C. All components are either complete or on schedule for
development.
Report to the Legislature, CALTRANS’ Response to Stanford Research International’s Report
of February 1994, August 1995
The February 1994 report cited 14 high-priority recommendations. Many of the
recommendations, such as performance measures and development of a strategic plan, have been
implemented. Other recommendations like changing the culture and a continuous CTP are
constantly updated.
Emergencies
Winter of 2011
Caltrans’ faced significant challenges in the winter of 2011. In April, following near record
storms, Governor Edmund G. Brown Jr. issued an emergency proclamation for 19 counties
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following the storms. Caltrans worked tirelessly to clear the hazards and traffic moving. Notable
examples can be found in the Emergencies section of this document.
MacArthur Maze
At 3:42 a.m. on Sunday, April 29, 2007, a tank truck carrying 8,600 gallons (32,500 liters) of
unleaded gasoline overturned on the connector from Interstate 80 west (from Berkeley) to
Interstate 880 south. The deadline to finish the project was beaten by over a month, and it was
completed only 26 days after the original accident
Angeles Crest Highway
The Angeles Crest Highway was closed in late August 2009, due to the Station Fire in the
Angeles National Forest. Contractors worked around the clock to repair thousands of feet of
guardrail, hundreds of road signs, debris/catch basins, culverts and pavement. The highway
reopened November 30, 2009.

85
Appendix E: Caltrans’ required reports to the legislature

Title
Anadromous Fish
Passageways
Report

Due to the
Frequency Legislature
Annually
Due: 10/31

Description
Requires Caltrans to report
its progress in locating,
assessing, and remediating
barriers to fish passage

Authority
SHC § 156.1 (SB
857, Chapter 589,
Statutes of 2005)

California State Rail Requires Caltrans to
Plan
prepare a ten-year State
rail plan on intercity
passenger rail operations,
marketing, capital
improvements, service
expansion, and new routes.
Additionally, the plan is to
address key freight issues
including funding,
environmental issues,
goods movement, and
short line freight rail
activities. (must be
submitted to the CTC by
10/1 for advice and
consent)
Capital Outlay
Requires Caltrans to report
Support (COS)
supplemental information
Budget Report
to substantiate Caltrans'
proposed Capital Outlay
Support budget
Clean Renewable
Requires Caltrans to report
Energy Bonds
specified information on
Program
bonds issued for
acquisition and installation
of solar energy systems

GOV § 14036 (AB
74, Chapter 373,
Statutes of 1999)

Biennial Due: 03/01
even years

SHC § 167 (h) (SB
1102, Chapter
272, Statutes of
2012)

Annually

Due: 05/01

SHC § 157.8 - (AB
268, Budget Cmt.,
Chapter 756,
Statutes of 2008)

Annually

Due: 03/01

Cost Report and
Project Delivery
Report

GOV § 14524.16
and 14525.5 (SB
140, Chapter 24,
Stats. of 1988) (SB
300, Chapter 105,
Stats. of 1989)

Annually

Due: 06/01

Requires Caltrans to submit
a project delivery report
based on the STIP adopted
by the CTC (the "Green
Book")
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DOT: Construction
Manager / General
Contractor project
method.

High Occupancy
Toll (HOT) Lanes

Highway
Maintenance Plan

Highway
Rehabilitation Plan

Interagency
Agreement
Recommendations
for the Pacific
Surfliner Rail
Corridor

Requires Caltrans to submit
a report, as specified, no
later than July 1 of each
year during which any
project using the
Construction
Manager/General
Contractor method is
underway and no later
than July 1 of the year any
project using the
Construction
Manager/General
Contractor method has
been completed
Requires Los Angeles
County Metropolitan
Transportation Authority
and Caltrans to report on
the HOT lanes project on
the I-10 and 110
Requires Caltrans to
prepare a five-year
maintenance plan for the
State highway system

PCC § 6701 (d) (1)
-(2) (AB 2498,
Chapter 752,
Statutes of 2012)

Ongoing
as needed

Due: 07/01
as needed

SHC § 149.9 (AB
1224, Chapter
441, Statutes of
2010)

One-time

Due:
12/31/14

SHC § 164.6 - (SB
1098, Cmt. B&FR,
Chapter 212,
Statutes of 2004)

Biennially
during
odd years

Due: 01/31

Requires Caltrans to
prepare a 10-year
rehabilitation plan (must
be submitted first to the
CTC by 01/31 for review
and comments)
If an agreement has not
been reached by
6/30/2015 Caltrans must
explain why and provide
recommendations on how
to achieve an Interagency
Agreement.

SHC § 164.6 - (SB
1098, Cmt. B&FR,
Chapter 212,
Statutes of 2004)

Biennially
during
odd years

Due: 05/01

GOV § 14070.2 (b)
(SB 1225, Chapter
802, Statutes of
2012)

One-Time

Due:
06/30/16
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Interagency
Agreement
Recommendations
for the San Joaquin
Rail Corridor

Local Exceptions to
Caltrans Bikeway
Design Guidelines

Non-motorized
Transportation
Facilities

Project Resourcing
and Schedule
Management
(PRSM)

Report of
Reimbursable
Projects
Implemented Prior
to Allocation

If an agreement has not
been reached by
6/30/2015 Caltrans must
explain why and provide
recommendations on how
to achieve an Interagency
Agreement.
Requires Caltrans to
establish, by June 30, 2013,
procedures for cities,
counties, and local
agencies to be granted
exceptions from the
requirement to use
established criteria and
specifications for purposes
of research,
experimentation, testing,
evaluation, or verification
Requires Caltrans to submit
a report summarizing
programs it has
undertaken for the
development of nonmotorized transportation
facilities
Beginning July 1, 2005,
Caltrans shall provide
quarterly to the
Chairperson of the Joint
Legislative Budget
Committee copies of the
monthly status and
oversight PRSM reports
submitted to the
Department of Finance.
Requires Caltrans to report
the number of projects for
which an agreement exists
to transfer funds to local
agencies to accelerate
projects

GOV § 14070.2 (b)
(AB 1779, Chapter
801, Statutes of
2012)

One-time

Due:
06/30/16

SHC § 891.1 (a) (b) (AB 819,
Chapter 716,
statutes of 2012)

One-time

Due:
11/01/14

SHC § 887.4 - (SB
1095, Chapter
517, Statutes of
1993)

Annual

Due: 12/31

Budget Act of
2005, Item 2660492,
Reappropriation
(SB 77, Chapter
38, Statutes of
2005)

Qtrly

Due: 3/15,
6/15, 9/15,
12/15

GOV §
14529.19(b) - (AB
872, Chapter 572,
Statutes of 1999)

Annual

Due: 07/01
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Safety
Enhancement Double Fine Zones

SHC § 97.5 (SB
1419, Chapter
121, Statutes of
2008)
PRC § 42704 (a) (c) (AB 812,
Chapter 230,
Statutes of 2012)

One Time

Due:
01/01/13

Solid Waste:
Recycled Asphalt

Requires Caltrans to submit
Safety Enhancement Double Fine Zones Study
findings
Requires Caltrans to report
on the progress toward
development and
implementation of the
specifications for reclaimed
asphalt pavement

One Time

Due:
03/01/16

State Bond
Proceeds Report
(PTMISEA)

Requires Caltrans to report
on any bond-funded
projects annually

Annual

Due: 01/01

State
Transportation
Improvement
Program (STIP)

Requires Caltrans to report
the difference between the
original allocation made by
the CTC and the actual
construction capital and
support costs at project
close
Requires Caltrans to
prepare a comparative
analysis of the
environmental review
process under NEPA for the
30 projects categorically
excluded from
environmental review
Requires Caltrans to report
on efforts related to the
settlement of lawsuits
regarding violations to the
ADA

GOV §16724.4 (AB
1368, Chapter
770, Statutes of
2003)
GOV § 14525.6
(SB 1102, Chapter
272, Statutes of
2012)

Annual

Due:
11/15/14
(First
Installment)

SHC § 820.1 (d)
(AB 2650, Chapter
248, Statutes of
2008)

One-time

Due:
01/01/16

Budget Act of
2010, Section 2
Item 2660-0010042 (SB 870,
Chapter 712,
Statutes of 2010)

Annually
for 3 years
(2011,
2012,
2013)

Due:
10/01/13
(Final
Installment)

Surface
Transportation
Project Delivery
Pilot Program

The American With
Disabilities Act
(ADA) compliance
program report
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Unfunded Gasoline
Tax Used for OffHighway
Agricultural
Purposes

Vehicles: Length
Limitations:
Motorsports

Estimates the amount of
the unclaimed portion of
refundable motor vehicle
fuel taxes used for offhighway agricultural
purposes to be transferred
from the Motor Vehicle
Fuel Account to the
California Department of
Agriculture (CDFA) Fund
Requires Caltrans to
conduct field tests on
segments of the National
Network and transition
routes regarding validity of
the existing 56-foot trailer
length limitations

RTC § 8352.5 (AB
522, Chapter
1243, Statutes of
1971)

Biennially Due: 09/30
during
even years

VEH § 35401.5
(g)(2)(a-b) (SB
1174, Chapter
292, Statutes of
2012)

One Time

Due:
01/01/14

