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PREFACE

Federal Lands Highway (FLH) has developed the Project Development and Design Manual
(PDDM) to provide current policies and guidance for the interdisciplinary project development
and design related activities performed by FLH Divisions and their consultants. It also serves as
a guide for administrators, public officials and others, both within and outside FLH, who are
responsible for advancing projects through the project development process.

The purpose of the PDDM is to:

) Provide current policies, standards, criteria and guidance for development and design of
FLH projects;

° Be easily accessed by internal and external participants in the project development
process;

° Be user-friendly with useful navigation and search tools;
° Provide immediate access to approved external references; and

° Be frequently updated to maintain credibility.

A primary goal of the PDDM is clarifying what is expected for FLH projects and delivering an
end product that meets these expectations. The previous edition of the manual has been
converted from a policy/procedures hard copy format manual to a policy/best practices,
interactive web-based document with electronic links. Most theory-specific procedures or
recommended methods, including computer software, are included in the updated PDDM by
reference only. This manual is not intended to be a technical “how to” instructional guide.

The PDDM is a complete PDF web-based document allowing faster downloading, clearer
formatting, word searches through Adobe Acrobat and hypertext links to reference documents
and technical information. The manual defines FLH policies, standards and standard practices,
criteria, guidance and discretionary expectations for project development.

The FLH Discipline Champions and their respective teams prepared this edition of the PDDM,
with assistance from engineering consultants. The FLH Discipline Champions wish to express
their appreciation to all contributors who assisted in the development of this manual, specifically
the contributions of the following:

FLH Division Engineers and Directors,

FLH Branch Chiefs,

FLH Staff,

Materials furnished by other State and Federal agencies,

Research publications and materials furnished by the private sector,
Consultants who contributed to the preparation, and

Federal land management agency partners and other reviewers.

Preface i
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CHAPTER 1
INTRODUCTION

1.1 GENERAL

Approximately one-third of the total land area of the United States is owned or controlled by the
Federal Government. One of the world’s largest highway networks has been constructed to
serve these Federal lands.

Several Federal agencies are responsible for managing public lands and consequently are also
responsible for managing a part of this vast network of Federal roads. The role of the Federal
Highway Administration (FHWA) and Federal Lands Highway in designing and constructing
highway facilities on Federal lands is well defined in existing legislation and supplemental

The Office of Federal Lands Highway is headquartered at FHWA in Washington D.C. and also
maintains three Federal Lands Highway (FLH) Division offices. See Exhibit 1.1-A for a
geographical breakdown of FLH Division offices. For more than 100 years, FLH and its
predecessor offices have offered their expertise to other Government agencies for the planning,
location, design and construction of highways, parkways, roads and trails in the Federal domain.
Many foreign countries have also been assisted in the development and construction of road

systems.

One primary goal of the FLH program is to provide safe, cost-effective and environmentally
sound highways and roads to serve our nation’s Federal Lands. FLH uses context sensitive
solutions (CSS) and sound engineering practice to achieve this goal. This requires a
collaborative, interdisciplinary approach to roadway planning, design and construction, involving
all partners, stakeholders and the public to ensure that transportation projects are in harmony
with communities and that they preserve environmental, scenic, aesthetic and historic
resources. The effective application of CSS techniques when using the PDDM achieves these
goals while providing safe and efficient access to our nation’s Federal lands.

I Referto | — CFLHD — WFLHD] Division Supplements for more information.

111 PURPOSE

The PDDM has been developed to provide information and guidance to internal FLH
employees, our partner and stakeholder agencies and our consultants involved with project
development and design of highways. Itis a key reference tool that is useful to both the veteran
manager and the entry-level designer. Its use requires an interdisciplinary team approach.
Users of this edition of the PDDM will find links between the manual’s chapters that will allow
them to be aware of related information in chapters other than those of their own discipline.
Additionally, the PDDM serves as a portal for numerous external technical manuals and reports
through the use of links to other websites. The manual identifies those policies, standard
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practices, criteria, guidance and references approved for use in carrying out the highway and
bridge design responsibilities in the Federal Lands Highway Programs (FLHP). In this regard,
the following definitions will be used:

1. Policy. Guiding principle; general course of action to be followed without exception.
Where policy is cited the source of the policy is also referenced, when applicable and
appropriate. Policy statements are presented in bold type.

2. Standard. A fixed reference to guide the outcome and content (product) of the work.
FLH Standards are fixed references that the Office of Federal Lands Highway impose to
guide the content of FLH products. Standards are established where there is a
consistent level of risk, or there is a consistent technical or performance expectation, for
a specific product to work well in most cases. FLH standards are based on successful
past performance on FLH projects after meeting goals of risk management, quality, and
efficiency. Variances to FLH Standards are not uncommon, but they need always be
justified in writing. Attention to this and guidance on how to do it are included in this
manual.

3. Criteria. Tests or indicators, in addition to standards, used to measure/judge
achievement of applicable policy or standard objectives. Criteria may vary from project-
to-project. The PDDM provides typical criteria, with guidance on how to select criteria
for specific project types and/or conditions.

4. Standard Practice. FLH Standard Practices are established methodology that the
Office of Federal Lands Highway imposes to guide the approach to the work, and which
will generally produce a consistent outcome that meets FLH expectations. Standard
Practices are established where a certain process or method is necessary, in addition to
or as assurance, for achieving a sufficient end result product (see Standard). FLH
Standard Practices have a history of demonstrated quality and successful use.
Variances from FLH Standard Practices may sometimes be appropriate, but require
written justification.

5. Guidance. Suggested actions to meet policies and standards, and expectations for
applying discretion. Considerations for selecting appropriate standards and design
criteria are included in the manual.

6. Discretion. Where the practitioner is expected to exercise engineering judgment to
apply an optimum technique or solution that is within an acceptable range of values.

Policies, standards and criteria are condensed and written for the user. Where appropriate,
relevant procedures, instructional aids and publications are referenced. References to specific
computer programs, AASHTO guidelines, manuals and regulations are included in this manual.
It is expected that the user will be knowledgeable in the use of the referenced items. The
PDDM does not detail technical methods or procedures. Users are expected to consult the
documents referenced for such purposes, and otherwise stay informed of current technologies.

Compliance with all policies and standards in the PDDM is essential to ensure consistency in
project development throughout FLH. Although policy cannot be compromised, flexibility of
standards is sometimes necessary to meet project specific objectives. Deviation from standards
cited within this manual will require formal justification and approval. Division variances in
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standards, criteria and guidance are typically found in the Division Supplements at the end of
the various chapters.

1.1.2 PHILOSOPHY AND TECHNICAL POLICIES

Policies presented in the PDDM are interpretations of agency directives and objectives, based
on legislation and federal regulations pertaining to the FHWA and FLH programs. This section
describes the FLH project development philosophy and technical policies that are to be followed
at all times in the conduct of project development work for FLH projects. The sources of the

The technical activities for FLH project development can be very challenging, since projects are
located from the Atlantic to the Pacific and from the tropics to the arctic. The natural settings
and technical issues vary tremendously; however, an equal challenge comes from the variety of
projects and stakeholders. Some projects are multi- lane divided highways and bridges, but
much of the work deals with low volume roads on resource sensitive public lands. These areas
have significant and diverse stakeholders, regulations, management goals, environmental
resources, cultural resources, wildlife, scenic beauty and intrinsic value. Furthermore, FLH is a
partner with federal land management agencies and other government property managers and
owners, but does not own or manage federal land, or the improvements it designs and
constructs. Upon successful completion, another agency accepts FLH projects and agrees to
maintain them. Therefore, technical work should embrace the following key FLH project
delivery objectives:

° Be respectful of the land, partner agency goals, tribal values, cultural significance of
landforms and sites, wildlife, and habitat;

) Provide a safe passage for residents, travelers, visitors, tourists, recreationists, and
wildlife;

° Minimize impacts to existing features and conditions in a “lightly on the land” manner;
blend improvements into the setting with as little impact as possible; and

° Complete quality work within budget constraints, recognizing that funding is often
comparatively less for low-volume, rural public access roads serving federal lands than
for higher volume state and municipal projects.

The combination of protecting cultural and environmental resources; accommodating public
lands stakeholders and their values/regulations; providing safety and quality; and working within
limited funding means searching for technical solutions that are both context-sensitive and cost
effective. Dealing with the variability of FLH projects, terrains, climates and partner agency
constraints requires flexibility, resourcefulness, and collaboration. FLH roadway design
philosophy and context sensitive solutions are further described in Section 9.1.5.

This section provides guidance in identifying and planning appropriate levels of technical
practice to fit the unique circumstances and challenges posed by FLH projects. The highest-
level guidance is in the form of policy, which is followed without exception. The following FLH
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technical policies represent the FLH project development philosophy to be followed by the
technical practitioner:

1.

Support the mission, vision and program management objectives of FLH and
FHWA. FLH policy is to support the mission, vision and program management
objectives of FLH and the FHWA. The technical practitioner does so by performing work
that is consistent with prevailing laws and regulations, executive orders, DOT orders,
FHWA regulations and administrative rules, and FLH mission and vision statements.
This is the ultimate technical policy and the other technical policies help to fulfill it.

Meet the technical scope requirements defined by this PDDM. FLH policy is to meet
the technical scope defined by the standards and guidance presented in this PDDM
regarding project development activities, including investigation, analysis, reporting,
PS&E development, construction support, technical support and other agency needs.
This defines that project development and technical work is guided by the contents of
this PDDM.

Advance the state of practice by seeking and implementing new technology. FLH
policy is to evaluate, promote and implement new technology and to continually update
technical capabilities. This conveys a guiding principle for utilizing advances in
technology.

Demonstrate environmental stewardship in planning and designs. FLH policy is to
perform technical investigations and develop design recommendations that minimize
environmental impacts and demonstrate environmental, cultural and natural resource
stewardship while meeting other project objectives. This conveys environmental
stewardship responsibility. Chapter 3 provides further environmental guidance.

Conduct work safely and seek safety improvement solutions. FLH policy is to
conduct work in a manner that is safe for workers and the public, and to seek solutions
that improve safety and minimize roadside hazards on federal and ftribal lands.
Appropriate safety applications are to be incorporated while respecting the associated
natural resource impacts and historic, cultural and community values. This intends to
protect the general public, FHWA personnel and contractors, and public and private
property. It applies to work conducted as part of technical activities from planning
through construction, as well as the safety of the completed project with respect to
technical issues. Some partner agencies may have standards and requirements that
could limit the implementation of safety features. The FLH Safety Memorandum 2004
describes the philosophy of enhancing safety through collaborative effort, integrating
technical standards, environmental stewardship and partner agency requirements. The
practitioner or technical discipline leadership will seek clarification within FHWA when
confronted with situations that are not adequately defined. More detail of the FLH safety
philosophy is presented in Section 8.1.1.

Achieve quality through established quality control, quality assurance and
oversight procedures. FLH policy is to strive for quality through established quality
control and quality assurance (QA/QC) procedures and through oversight of technical
work performed by others. This technical policy includes performing QA/QC and
managing outsourced work. A quality control and assurance program must be
maintained and applied to all project work. Every functional discipline performing work is
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responsible for the technical adequacy of their project development and design activities.
Technical consultants shall also follow an established QA/QC process, either their own
approved process or a FLH internal QA/QC process. Unless specific arrangements are
made to the contrary, the FLH does not provide QC or QA for the work of its consultants,
but still retains responsibility for independent quality assurance and oversight for the
project delivery.

7. Demonstrate financial stewardship, risk assessment, and workforce and resource
management. FLH policy is to coordinate and manage project development work by
multi-disciplinary and multi-agency project teams and within jointly established scopes,
schedules, budgets, quality, and project criteria and constraints. Usually more than one
option exists to achieve the functional requirements for the project. Evaluations of
design options include the assessment of risk and consequences as well as
performance and cost. This includes assessing risk, planning and managing project
development work, personnel, and resources, both workforce and technical resources.

1.1.3 RISK

Risk is inherent in the delivery and operation of FLH projects, and it has several forms. Risk is
incurred with respect to cost when decisions are made regarding the scope of investigation and
analysis. A greater investigation scope generally means fewer unknowns are carried into
construction, thereby reducing the risk of bidding and construction cost escalation. Risk is
incurred with respect to serviceability when designs are advanced that do not fully address all
possible performance demands. Risk is incurred with respect to safety whenever
recommendations are incorporated into geometric designs and structures such as culverts,
bridges, walls, and rock slopes. The practitioner’s responsibility lies in identifying risks incurred
through analysis of all pertinent issues, informing project team members and partners of these
risks, and assisting in evaluating whether the risks are tolerable.

Risks are more tolerable when they are low relative to the potential benefit of the action
incurring the risk. Risk assessment is the process of assessing the probability and severity of
adverse consequences associated with activities, recommendations or designs. For most FLH
projects the risk assessment is not a complicated quantitative assessment, but rather a
simplified practical assessment based on experience, engineering judgment and historical
standard of practice on previous partner agency projects.

It is not feasible or intended for highway projects to be entirely risk-free, as there are potential
rewards to the project when risk is taken. Knowledge of physical conditions, traffic and safety
conditions for each project, as well as the basis and assumptions underlying the standards, is
essential in order to understand the risks associated with decisions involving the selection and
application of the standards and criteria. In many cases, the risks associated with decisions can
be mitigated with inclusion or enhancement of other features, which may offset the risk. To the
extent possible, risks should be quantified, both on the basis of their potential probability and for
their potential consequences.
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On a project-by-project basis, a consistent level of safety, operational, and project delivery risk
should be maintained from programming through construction. Where risk levels vary with
different design or construction options, these risks must be fully explained, especially where
there are disagreements over cost, impacts, safety, service life, aesthetics, etc. For each of the
engineering disciplines involved in the project development, the operational and long-term
performance risks (i.e., functionality, service life, maintenance, safety) of various engineering
solutions, and the level of risk associated with performing varying levels of engineering analysis
during the design, should be assessed continuously. Within the project development process
the costs, time and resources that are devoted to the process should be evaluated continuously
with respect to the demands and risks for a successful project delivery and adherence to
established schedule, budget, scope of work, and quality expectations.

The evaluation of potential risk and benefit is not solely a single discipline practitioner
responsibility, as it is an interdisciplinary process requiring involvement of the Project Manager
and other team members and stakeholders, as appropriate, based on all issues and
participation in evaluation of the tolerability of the risk. Risk levels may vary between different
disciplines or may impact other disciplines, or may cause risks to arise later in the project
delivery process. Decisions resulting from risk-driven conflicts must be fully discussed and
documented by the interdisciplinary project development team. The Project Manager will
generally lead the decision-making process using a collaborative interdisciplinary approach to
resolve disagreement over the acceptable level of risk. The FLH Branch Chiefs will normally
oversee and endorse the level of risk taken to achieve a consistent office-wide level of risk
acceptance over time. Where risks are elevated, the endorsement of the Project Manager, the
Division Functional Managers, Division Branch Chiefs, Directors or Division Engineer may be
necessary.

114 FORMAT

The PDDM is divided into thirteen chapters, each dealing with a major category of project
Each chapter has its owh"'-[;t;ié-gf"g(-)-ﬁtents and is subdivided into sections. Policy and criteria
are presented in each chapter as they relate to the specific subject matter. Links are provided
to outside resources throughout the manual. Links with a solid underline identify links to a

identify a link to another portion of the current chapter which may also be a consolidated listing
of outside resources.

The manual is available in electronic format for download from the Internet either in its entirety
or by individual chapter. The electronic version of the PDDM and its revisions will be
considered the official document in contracts with A/E consultants.

The manual is published in US Customary (English) units followed by SI (metric) units in square
brackets. All design work is to be produced in units as specified by the partner agency. The
decision on which units to use will be project specific and determined at the time the project is
programmed.
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Exhibit 1.1-B PROJECT DEVELOPMENT WORK PROCESS

Data
Needs (Mapping, Traffic,
Safety, etc.)
Study

Preliminary Preliminary
Engineering Design and
Investigation il Environmental

(Project Scoping) Document

Develop
Project
Concepts

Outside

Construction
Requests

Long Range
Transportation
Plan

Programming Agency Standards
Prioritization and Criteria

1.15 REVISIONS AND UPDATES

The FLH Discipline Champions (the “Champions”) are responsible for maintaining the PDDM
and its contents. WFLHD maintains the electronic version of the manual. Periodically, chapters
will be reviewed for adequacy and need for revision. As changes in policies, standards and/or
criteria occur, modifications will be made electronically.

Each PDDM user may contribute to its continuing improvement and is encouraged to submit
suggestions to make it more useful and practical. Provide the appropriate Champion and
associated team with a reason why the change is needed, what precipitated the change, and
provide a description of the change either with new text or redline/strikeout of existing text
and/or exhibits, links, etc.

Minor modifications such as adding links to new FHWA guidance, improving linkages between
chapters, and other minor content or editorial changes that have full support of the affected
disciplines, will be processed by the Champion with no additional approvals required.

Otherwise, the discipline team evaluates the proposed change by looking at the consequences
of the change, including its conflicts, benefits, risks, cost and feasibility. In some cases the
team may not have enough information to decide on the change. The team may then have to
determine the in-house and contract resources, funding, and time required to develop needed
information and provide recommendations. When the discipline team has reached agreement
to make the change, the Champion prepares a recommendation memorandum via e-mail to all
the effected Branch Chiefs for their review and approval. Once approved by the Branch Chiefs
(BC) the Champion prepares the modification and distributes the PDDM Modification Approval
Form for signatures and final approval by the Office of Federal Lands Highway. See

Champion. The Branch Chiefs then notify their staff that a PDDM modification has been
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implemented. For the rare occasion where the Branch Chiefs do not agree on a modification
the Board of Directors (BOD) will determine if the modification is required FLH-wide for Division
alignment. If the Board of Directors determines alignment is not necessary, those Branch Chiefs
in agreement with the modification prepare Division Supplements to the manual. See

modification development process.

When revisions are made, the PDDM Revisions Log will be updated. All revised material will be
indicated by a change line in the PDDM. The change lines within any given chapter will remain
until the next revision, at which time all change lines in that chapter will be removed. The
Champions and their respective teams will check all external links on an annual basis to ensure
they are still accurate. Internal links will be checked when there is a significant addition or
deletion (i.e., new page, deleted section) from the manual. The manual will have either a
publication date or revision date on each page to allow the user to determine if they are using
the most recent document.

Exhibit 1.1-C PDDM MODIFICATION DEVELOPMENT PROCESS

e Is minor
pfc:ggf;sto ;icper,?f;‘,’f@', modification PDDM Modified
? e
Discipline Team appropriate?

ClEsle Unanimous YES
Proposal Acceptance by prepares BCs review
o . . acceptance by
dropped Discipline Team?, recommendation recommendation BCs?

memo
A

A 4

Discipline Team E.)IVISIOH YES | Discipline Team
athers more aliggment prepares PDDM
g X required ) q
information by BOD? modification
A 4
Champion
executes

Division Team
prepares Division

approval protocol
and prepares

Acceptance by
Discipline Team?,

steplement implementation
+ memo
Accepting BC +

executes approval
protocol and
prepares

BC distributes
implementation

Proposal
dropped

. . memo
implementation
memo
A 4

BC distributes
implementation PDDM Modified
memo
New Division
supplement
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Exhibit 1.1-D PDDM MODIFICATION APPROVAL

Discipline: Hydraulics
Section / Subsection(s): Chapter 7

Reason for modification: Update / Expand policy and standards to clarify national
guidance for the development and delivery of FLH programs and projects. Remove
operational and procedural guidance from manual.

Expected consequences: Improve accountability and quality of deliverables from FLH
Hydraulics, their contractors and consultants. Increase effectiveness of guidance.

Modification Text:
See PDDM Chapter 7.

Completed Coordination:

XI Technical Services Branch Chiefs XI Geotechnical Discipline Champion
X] Project Development Branch Chiefs X] Environmental Discipline Champion
X Design Discipline Champion [] XXXXXXXX Discipline Champion
XI Bridge Discipline Champion [] XXXXXXXX Discipline Champion

Certification: | certify to the following:

° Above coordination was completed and all comments / concerns have been addressed
and resolved in a manner satisfactory to all applicable parties. Comments and
resolutions are on file with FLH Discipline Champion.

° All research and development documentation needed to support above modification(s)
is on file with certifying FLH Discipline Champion.

FLH Discipline Champion Date

Assurance: | assure the above certification is valid:

Supervising Director Date
Approval: The above described modification(s) is approved for immediate implementation:
Director, Office of Program Development Date
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Exhibit 1.1-E DEVELOPMENT PROCESS FOR PDDM MODIFICATIONS

Source - Person with the idea.
Sponsor - Person that champions idea/develops Justification for Review.

Suggested content of Sponsor Justification for Review:

° Describe change to discipline practice, standard, etc. Why is it needed, what
precipitated the change?
Propose revised text and/or exhibits, links, etc. using redline/strikeout.
Describe expected impacts of change (e.g., conflicts with current operations).

Level 1 Review: Discipline Team (lead by Sponsor with Discipline Champion support)
evaluates proposed change and recommends future actions/time frames, including need for
Level 2 review.

Suggested Level 1 Review Process Objectives:

° Identify affected disciplines and coordinate with Discipline Champions and appropriate
others

Identify conflicts, benefits, risks, other consequences of change

Judge feasibility/cost-effectiveness of implementing change

Thumbs up/down on pursuing

Determine if streamlined process* is appropriate.

Level 1 Result

Acceptance: Discipline Champion prepares Recommendation Memo to discipline BC(s),
or under streamlined process, Discipline Champion prepares and
implements PDDM modification.

Rejection: Drop Idea

Split: Sponsor initiates Level 2 Review

(Acceptance/Rejection > two-thirds majority; Split: > 50/50 acceptance, but less than two-thirds
majority. Quorum needed for a valid vote to be defined by discipline-specific charter.)

Level 2 Review: Discipline Team (lead by Sponsor with Discipline Champion support)
prepares scope of work; defines level of effort, sources (in-house: Discipline Champions, FA;
contract: Industry, Academia, Individual), necessary funding and funding sources (e.g., TD),
and time required to develop needed information and provide recommendations; coordinates
with affected Discipline Champions and appropriate others.

Level 2 Results
Acceptance/Split: Discipline Champion prepares Recommendation Memo to discipline BCs
Rejection: Drop idea

Recommendation Memo - Discipline Champion conveys justification and support for change
(via email) to discipline BC(s), including results of Level 2 analysis, if applicable.
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BC Feedback

Unanimous Approval: Discipline Team (led by Sponsor with Discipline Champion support)
prepares PDDM modification. Discipline Champion executes
approval protocol and prepares. Implementation Memo on behalf of

HQ.
Unanimous Disapproval: Drop Idea (expected to be a very rare occurrence at this stage).
Not Unanimous: Escalate to BOD for decision on Division alignment.

Escalation Decision:

Division Alignment Required: Discipline Team (led by Sponsor with Discipline Champion
support) prepares PDDM modification. Discipline Champion executes approval protocol and
prepares Implementation Memo on behalf of HQ.

Division Alignment Not Required:  Division Discipline Team Leader(s) in favor of change
prepares Division Supplement. Discipline BC(s) in favor of change executes approval protocol
and prepares Implementation Memo on behalf of HQ.

Approval Protocol - Reference “PDDM Modification Approval” form.

Implementation Memo - Upon receiving Headquarters’ approval, appropriate BC(s) notify
Division Staffs of effective change to PDDM (via email). (Under streamlined process* changes
will be documented per PDDM revision process.)

*The streamlined process is appropriate for changes such as adding links to new FHWA
guidance, improving linkages between chapters, and other minor content or editorial changes
that have full support at the technical level for all of the affected disciplines. No approvals are
required.

1.1.6 DIVISION SUPPLEMENTS

It is a FLH goal to have alignment between Divisions whenever it is practical. However, the
Divisions do have differences in organizational structure and each has its own base of
institutional experience developed through years of work within its region of the country, with
state and county partners, and with the regional representation of the Federal Land
Management Agencies. Each Division has unique project planning, management and
scheduling tools, and has minor variations in the utilization and management of contracted A/E
consultant services. The Division Supplements listed throughout the PDDM detail the
differences in practice among the Divisions. These references and supplements should be
used within the Divisions and by their consultants whenever applicable.

Supplements will be issued by the appropriate Division office in a compatible format to this
manual. Links to the Division Supplements are provided when available at the end of each
major section. The electronic versions will be identified by Division’s reference at the bottom of
each page as noted below:
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° Eastern Federal Lands Highway Division, (EFLHD),
) Central Federal Lands Highway Division, (CFLHD), and
° Western Federal Lands Highway Division, (WFLHD).

Informational electronic copies of Division Supplements should be distributed to the other
Division offices and appropriate Champions on a routine basis upon issuance.

l Referto | — CFLHD — WFLHD] Division Supplements for more information.
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1.2 GUIDANCE AND REFERENCES

The PDDM supplements Federal laws and regulations relative to the development and design of
highways. It is intended to be used in conjunction with current engineering practices and
procedures issued by the Federal Highway Administration (FHWA), the American Association of
State Highway and Transportation Officials (AASHTO), State highway agencies, Federal land
management agencies and other select organizations. Applicable laws are set forth in Title 23
United States Code (USC) “Highways”. The governing regulations are found in Title 23, Code of
Federal Regulations (CFR). As described below, additional guidance on applicable policy and
standards may be found in the Federal-aid Policy Guide, the Federal Lands Highway Manual,
national and project interagency agreements and AASHTO or other recognized publications.

Other acceptable guides and publications may be referenced in specific chapters. Publications
referenced in this manual are available for use by each Division office, as appropriate.

1.2.1 CODE OF FEDERAL REGULATIONS (CFR)

The Code of Federal Regulations is a codification of the general and permanent rules published
in the Federal Register by agencies of the Federal Government. The code is divided into 50
titles representing broad areas of Federal regulations. Title 23 CFR “Highways” is the volume
representing those current regulations applicable to FHWA and the FLH Program. The
following are the parts of 23 CFR that are most relevant to the development and design of
highways:

) Part 620, Subpart A. Highway Improvements in the Vicinity of Airports.
° Part 625, Design Standards for Highways.

° Part 626, Pavement Policy.

° Part 627, Value Engineering.

° Part 630, Preconstruction Procedures.

° Part 636, Design-Build Contracting.

° Part 650, Bridges, Structures and Hydraulics.

° Part 652, Pedestrian and Bicycle Accommodations and Projects.

° Part 655, Traffic Operations.

° Part 660, Special Programs (Direct Federal) Forest Highways and Defense Access
Roads.

° Part 668, Subpart B, Emergency Relief Program Procedures for Federal Agencies for
Federal Roads.

° Part 752, Landscape and Roadside Development.
° Part 771, Environmental Impact and Related Procedures.

° Part 772, Procedures for Abatement of Highway Traffic and Construction Noise.
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° Part 777, Mitigation of Impacts to Wetlands and Natural Habitat.
° Subchapter L, Federal Lands Highways.

1.2.2 FEDERAL-AID POLICY GUIDE (FAPG)

The Federal-Aid Policy Guide (FAPG) is an official Federal Highway Administration (FHWA)
directive that contains the current policies, regulations, and non-regulatory procedural guidance
information related to the FHWA's Federal-aid Highway Program. The FAPG also contains
program directives relative to administration of the Federal Lands Highway Program (FLHP).
FHWA directives and policy memorandums are available on the Department’s website.

1.2.3 NATIONAL INTERAGENCY AND PROJECT AGREEMENTS

Agency agreements are required whenever FHWA performs work for another agency or when
work is performed by another agency with funds administered by FHWA. National agreements
have been executed between FHWA and principal Federal land management agencies (i.e.,
National Park Service (NPS), Forest Service (FS), Bureau of Indian Affairs (BIA), Fish and
Wildlife Service (FWS). Project agreements are executed between Division offices and another
agency to detail project specifics that cannot be covered by a national agreement (e.g., project
funding, geometrics, right-of-way acquisition, utility relocation, construction, and maintenance
responsibilities). SAFETEA-LU allows tribes to enter into IRR Program agreements directly with
FHWA. These are developed and overseen by the Office of Federal Lands Highway. If a tribe
requests design work to be conducted by FLH, a project agreement between the Tribe and the
FLH Division will be required. Agreements are discussed in Chapter 2.

1.2.4 AMERICAN ASSOCIATION OF STATE HIGHWAY AND
TRANSPORTATION OFFICIALS (AASHTO) POLICY AND GUIDES

AASHTO was organized in 1914 and is composed of representatives from all 50 State highway
transportation agencies, the Commonwealth of Puerto Rico and the Northern Mariana Islands,
the District of Columbia, six Canadian Provinces and two Territories and the Federal Highway
Administration.

The organization brought together Federal, State and other highway engineers for discussion of
problems, planning of concerted action and adoption of uniform practices. Its avowed objective
is to foster the development, operation and maintenance of a nationwide integrated system of
highways to adequately serve the transportation needs of our country.

AASHTO publishes recommended specifications, guides and standards on highway design and
construction that generally prescribe good practices or criteria considered adequate to provide
safe and cost-effective highway facilities. These approved standards and guides as listed herein
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may be used in conjunction with this manual. Design standards for highways are listed in
23 CFR Part 625.

AASHTO publications may be purchased online.

1.2.5

10.

11.

12.

13.

14.

15.

16.

FEDERAL LANDS HIGHWAY POLICY REFERENCES

FLHM

FLH Business Plan

Federal Lands Highway Manual Policy Guide is a collection of
documents developed by the Office of Federal Lands Highway to
consolidate all basic policies, directives, standards, and guides
pertaining to the Federal Lands Highway operations into a single
resource publication for ease of use and reference.

FLH Safety Philosophy

FP-XX

EFLHD LOSS

CFLHD SCR

WFLHD LOSS

Standard Drawings
EFLHD Details
CFLHD Details
WFLHD Details
A/E Manual

Materials Manual

Construction Manual

Standard Specifications for Construction of Roads and Bridges
on Federal Highway Projects, DOT, FHWA. Current Edition.

Eastern Federal Lands Highway Division Library of Supplemental
Specifications

Central Federal Lands Highway Division Library of Special
Contract Requirements

Western Federal Lands Highway Division Library of
Supplemental Specifications

Federal Lands Highway Standard Drawings, current edition.

Eastern Federal Lands Highway Division Detail Drawings

Central Federal Lands Highway Division Detail Drawings

Western Federal Lands Highway Division Detail Drawings

A/E Task Order Procedures Manual

Field Materials Manual, Federal Lands Highway, Publication No.
FHWA-FL-91-002, 1994.

Park Road Standards, US Department of the Interior, National Park Service, 1984.

25 CFR 170

Indian Reservation Roads Program Final Rule
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17.

18.

19.

20.

21.

22.

23.

24.

25.

SHS Standard Highway Signs, DOT, FHWA. Current Edition.

MUTCD Manual on Uniform Traffic Control Devices for Streets and
Highways, DOT, FHWA. Current Edition

Green Book A Policy on Geometric Design of Highways and Streets,
AASHTO. Current Edition.

RDG Roadside Design Guide, AASHTO. Current Edition.

Special Report 214 Designing Safer Roads, Practices for Resurfacing, Restoration
and Rehabilitation, TRB, 1987.

Materials Manual, Parts | and Il, AASHTO, Current Edition.
AASHTO HDG AASHTO Highway Drainage Guidelines, Current Edition.
AASHTO MDM AASHTO Model Drainage Manual, Current Edition.

Government Printing Office Style Manual.
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1.3 LAND MANAGEMENT AGENCIES

Land management agencies are Federal agencies established under laws and regulations and
delegated the authority to administer and manage the vast national resources on federally
owned or controlled lands within the United States and its territories. They have the
responsibility for constructing and maintaining a public roads system within these lands.

The four principal land management agencies involved with the Federal Lands Highway
Programs (FLHP) are as follows:

National Park Service (NPS),

Forest Service (FS),

Bureau of Indian Affairs (BIA), and
US Fish and Wildlife Service (FWS).

FLH also works, on a smaller scale, with other Federal and State government agencies upon
request.

FLH’s mission when working with these land management agencies usually entails all phases of
project development and design. Authorizing language supporting the Federal Lands Highway
Program is contained in:

1. 23 USC 202 Title 23 US Code, Section 202, Allocations

2. 23 USC 204 Title 23 US Code, Section 204, Federal Lands Highways Program

3. 23 USC 308 Title 23 US Code, Section 308, Cooperation with Federal and State
agencies and foreign countries

4. SAFETEA-LU See Title I, Section 1119, Federal Lands Highways

1.3.1 NATIONAL PARK SERVICE (NPS)

The NPS is an agency of the US Department of Interior responsible for presiding over all
national parklands, recreational areas, monuments, military parks, historical sites, seashores,
lakeshores and parkways.

The national park system encompasses more than 21.5 million acres [8.7 million hectares] of
Federal lands that are noted for their scenic beauty or historical significance. The system
contains some 8100 miles [13,000 km] of park roads and parkways.

and in the Memorandum of Agreement between the NPS and the FHWA, the procedures are
established defining responsibilities of each organization relative to the project development and
construction of park roads and parkways. See FAPG G6090.13.
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1.3.2 FOREST SERVICE (FS)

The FS is an agency of the US Department of Agriculture whose primary responsibility is the
protection and multiple use management of land and resources within the National Forest
System as set forth in the 16 USC 1609, National Forest Management Act of 1976.

The National Forest system contains approximately 24,000 miles [39,000 km] of Forest
Highways and 311,000 miles [500,000 km] of Forest Development Roads (FDR) with some
30,000 miles [48,000 km] of these FDRs maintained for public passenger car use. Under the
authority prescribed in 23 CFR 660 and in the Memorandum of Understanding executed
between the FS and the FHWA, the procedures are established for coordinating project
development applicable to Public Lands Highways.

construction of forest development roads and trails when such activities are requested by the
Forest Service.

1.3.3 BUREAU OF INDIAN AFFAIRS (BIA)

The BIA is an agency of the US Department of the Interior with the primary responsibility for
constructing and maintaining a system of public roads located within or providing access to an
Indian reservation, Indian trust land or restricted Indian land, which is not subject to fee title
alienation without the approval of the Federal Government. The Indian Reservation Roads
(IRR) system is composed of approximately 86,000 miles [138,000 km] of roads. Of this
amount, only 26,000 miles [42,000 km] are owned or maintained by the Tribes or BIA. The
remaining mileage is owned or maintained by public agencies such as counties, cities, or
States.

Agreement between the BIA and FHWA, the Federal Lands Highway Divisions may perform any
or all phases of project development as set forth in individual project agreements executed
between BIA and the appropriate division. See FAPG G6090.17.

1.3.4 US FISH AND WILDLIFE SERVICE (FWS) REFUGE ROADS

The FWS is an agency in the US Department of Interior. The National Wildlife Refuge System
comprises over 95 million acres [38 million hectares], with more than 535 refuges and
thousands of small prairie wetlands that serve as waterfowl breeding and nesting areas.

Refuge Roads are public roads that provide access to or within a unit of the National Wildlife
Refuge System and ownership and maintenance responsibility belongs to the Federal
government. In order to be considered Public Roads, Refuge Roads must be opened to the
general public during substantial parts of the year.
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Refuge Road funds may only be used for resurfacing, restoration and rehabilitation (RRR) to
extend the service life of an existing road and enhance safety. RRR work includes the
placement of additional surfacing materials and/or other work necessary to return an existing
roadway including shoulders, the roadside and appurtenances, to a condition of structural
adequacy. Construction of new roads is not authorized. Refuge Road projects generally will
not involve widening beyond the existing road bench or require the construction of new retaining
walls or cuts and fills. Exceptions where work could occur off of the road bench include work on
drainage structures, existing retaining walls, slope failures, bridges and spot traffic safety
improvement work. Eligible structural work includes approach fill rehabilitation, superstructure
replacements, abutment and foundation repairs, abutment slope protection, foundation scour
repair and protection work and piling replacements. Small bridges or large box culverts may be
replaced if the estimated cost for a replacement structure is $500,000 or less.

Because the RRR program improvements are required to stay within the existing roadway
prism, design standards for new construction and re-construction are typically not applicable.
Since FWS has not developed RRR design criteria, the AASHTO design criterion is the basis for
preparation of design exceptions where ftraffic safety experience does not warrant
improvements to full design criteria. Achievement of AASHTO design criteria usually will not be
possible without demonstrated and documented safety deficiencies.

1.3.5 OTHER AGENCIES

In addition to the primary land management agencies, FLH, when requested, cooperates and
works with other Federal agencies (e.g., Department of Defense, Bureau of Land Management,
Federal Aviation Administration, Metropolitan Washington Airports Authority, Federal Railroad
Administration, Corps of Engineers, Bonneville Power Administration, Immigration and
Naturalization Service).

FLH also provides assistance to State and local agencies as well as to the FHWA-owned Turner
Fairbank Highway Research facility in McLean, Virginia on an as-requested basis.
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1.4 GLOSSARY

14.1 ABBREVIATIONS

Whenever these abbreviations are used, they will have the following meaning:

4R Resurfacing, Restoration, Rehabilitation, and Reconstruction Projects
-A -

A/E Architectural and Engineering Consultant

AA Aluminum Association

AADT Annual Average Daily Traffic

AASHTO American Association of State Highway and Transportation Officials
ACHP Advisory Council on Historic Preservation

ACI American Concrete Institute

ACSM American Congress on Surveying and Mapping

ADA Americans with Disabilities Act

ADAAG Americans with Disabilities Act Accessibility Guidelines
ADT Average Daily Traffic

AlSI American Iron and Steel Institute

AMF Accident (or Crash) Modification Factor

ANSI American National Standards Institute

ARTBA American Road and Transportation Builders Association
ASCE American Society of Civil Engineers

ASLA American Society of Landscape Architects

ASPRS American Society of Photogrammetry and Remote Sensing
ASTM American Society for Testing and Materials

AWPA American Wood Preservers’ Association
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AWS American Welding Society
AWWA  American Water Works Association
-B -
BIA Bureau of Indian Affairs
BIP Bridge Inspection Program
BLM Bureau of Land Management
BMP Best Management Practice
-C-
CAA Clean Air Act
CAAA Clean Air Act Amendments
CADD Computer Aided Design and Drafting
CBA Choosing by Advantage
CE Categorical Exclusion
CEQ Council on Environmental Quality
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFLHD  Central Federal Lands Highway Division
CFR Code of Federal Regulations
CFT Cross Functional Team
CMF Crash (also Accident) Modification Factor
CNMI Commonwealth of the Northern Mariana Islands
CO Carbon Monoxide
CSD Context Sensitive Design
CSS Context Sensitive Solutions
CWA Clean Water Act
CZMA Coastal Zone Management Act
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-D -
DAB Development Advisory Board

DAR Defense Access Road

DHV Design Hourly Volume

DO-12 Director's Order 12 (National Park Service)
DOl Department of the Interior

DOQQ USGS Digital Ortho Quarter Quadrangle maps

DOT United States Department of Transportation
DPG Design Procedures Guide
DSD Decision Sight Distance
DSR Damage Survey Report
DTM Digital Terrain Model
-E-
EA Environmental Assessment

E-CAL Electronic Centralized Agreement Library

EDM Electronic Distance Measuring
EDTS Environmental Document Tracking System
EFH Essential Fish Habitat

EFLHD  Eastern Federal Lands Highway Division

EIS Environmental Impact Statement
EO Executive Order
EPA Environmental Protection Agency

ERFO Emergency Relief of Federally Owned Roads Program

ESA Endangered Species Act
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FAA Federal Aviation Administration

FAPG Federal-Aid Policy Guide

FAQ Frequently Asked Questions
FAR Federal Acquisition Regulations
FDR Forest Development Roads

FEMA Federal Emergency Management Agency
FHWA Federal Highway Administration

FLH Federal Lands Highway

FLHM Federal Lands Highway Manual

FLHO Office of Federal Lands Highway

FLHP Federal Lands Highway Program

FLMA Federal Land Management Agency
FONSI Finding of No Significant Impact

FPPA Farmland Protection Policy Act

FP-xx Book of Standard Specifications for Construction of Roads and Bridges on Federal
Highway Projects (The year of issuance 19xx or 20xx)

FS United States Department of Agriculture Forest Service
FTA Federal Transit Administration
FWS United States Fish and Wildlife Service
-G -
GCDB Geographic Coordinate Data Base

GEOPAK Software program for interactive highway design

GIS Geographic Information System
GPS Global Positioning System
GSA General Services Administration
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HAL High Accident Location

HCM Highway Capacity Manual
HEC Hydraulic Engineering Circular
HES Homestead Entry Survey
HOV High Occupancy Vehicle

HUD Housing and Urban Development

IDT Interdisciplinary Team

IHSDM Interactive Highway Safety Design Model

IRR Indian Reservation Road

ISD Intersection Sight Distance

ITE Institute of Transportation Engineers
ITS Intelligent Transportation System

LiDAR Light Detection and Ranging

LHSS Local Highway Safety Study

LOS Level of Service

LWCF Land and Water Conservation Fund
-M -

MOA Memorandum of Agreement

MOU Memorandum of Understanding

MUA Multi-attribute Utility Analysis

MUTCD Manual on Uniform Traffic Control Devices for Streets and Highways
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-N -
NAAQS National Ambient Air Quality Standards
NCHRP  National Cooperative Highway Research Program
NEPA National Environmental Policy Act
NGS National Geodetic Survey
NHPA National Historic Preservation Act
NHS National Highway System
NHTSA  National Highway Traffic Safety Administration
NIST National Institute of Standards and Technology
NMFS National Marine Fishery Service
NOAA National Oceanic and Atmospheric Administration
NPDES National Pollutant Discharge Elimination System
NPS National Park Service
NR National Register
NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places
NRPP Natural Resources Preservation Program
NWS National Weather Service
-0 -
OCRM Office of Ocean and Coastal Resource Management
OSHA Occupational Safety and Health Administration
-P-
PCA Portland Cement Association
PCI Precast Prestressed Concrete Institute
PDDM Project Development and Design Manual
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PDG Office of Real Estate Services Project Development Guide
PE Preliminary Engineering

PIH Plan in Hand

PL Public Law

PLSS Public Land Survey System
PMIS Program Management Information System

PRMS Program and Resource Management System

PRP Park Roads and Parkway Program (may also be PRPP or § PRA)
PRT Perception Reaction Time
PS&E Plans, Specifications and Estimates
PSD Passing Sight Distance
-Q-
QA Quality Assurance
QcC Quality Control
‘R -

RDG Roadside Design Guide, AASHTO

RGL Regulatory Guidance Letter

RIP Road Inventory Program

ROD Record of Decision

RPM Raised Pavement Marker

RRP Refuge Roads Program

RRR Resurfacing, Restoration and Rehabilitation (3R)
RSA Roadside Safety Audit

RSRAP Roadside Safety Resource Allocation Program
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-S-
SADT Seasonal Average Daily Traffic
SARA Superfund Amendments and Reauthorization Act
SCR Special Contract Requirement
SDDC Surface Deployment and Distribution Command
SDWA Safe Drinking Water Act
SEE Social, Economic and Environmental
SHA State Highway Agency
SHPO State Historic Preservation Office
SHS Standard Highway Signs
SI International System of Units (also referred to as Metric)
SIP State Improvement Plan
SSD Stopping Sight Distance
SSPC The Society for Protective Coatings
STARS  Service-wide Traffic Crash Reporting System
SUE Subsurface Utility Engineering
SWPPP  Stormwater Pollution Prevention Plan
-T-
T&E Threatened and Endangered
TAM Department of Transportation Acquisition Manual
TAR Department of Transportation Acquisition Regulations
TCP Traffic Control Plan
TE Transportation Enhancement
TFHRC  Turner Fairbank Highway Research Center
TGM Technical Guidance Manual
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THPO Tribal Historic Preservation Officer

TMDL Total Maximum Daily Load

TMP Transportation Management Plan
TNM Traffic Noise Model

TSM Transportation System Management
TRB Transportation Research Board
TTC Temporary Traffic Control

TWLTL  Two-Way Left Turn Lane

-U-
USACE United States Army Corps of Engineers
uscC United States Code
USCG United States Coast Guard
USDA United States Department of Agriculture
USFS United States Forest Service
USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

-V -
VA Value Analysis
VE Value Engineering
VLVLR  Very Low Volume Local Road
VPH Vehicles per Hour
W -

WFLHD Western Federal Lands Highway Division
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1.4.2 DEFINITIONS
Many of the following terms are used throughout the PDDM:
-A -

Acceleration Lane — A speed change lane to enable a vehicle entering a roadway to
increase its speed to merge with through traffic.

Accuracy - The degree of agreement between a measured value and its established true
value.

Aeolian Deposits — Wind-deposited material (e.g., dune sands, loess deposits).

Aesthetics — A branch of philosophy dealing with beauty and the beautiful and judgments of

taste concerning them. In highway engineering, aesthetic judgments have to do primarily with
the highway as a whole and the roadsides, and includes screening out unpleasant views.

Aggradation — General and progressive raising of the streambed by deposition of sediment.

Alkalinity — The degree of strength of an alkali. A liquid is said to be alkaline if it has a pH
factor greater than seven.

Alluvium — Deposits of silts, sands, gravels, cobbles, boulders, and other non-cohesive
sediments that have been transported by running water.

Angle of Internal Friction — The angle whose tangent is the ratio between the resistances
offered to slide along any plane in the soil and the component of the applied force acting normal
to that plane. Values are given in degrees.

Angle of Repose — The angle between the horizontal and the maximum slope that a soil
assumes through natural processes.

Anhydrous — Free from water.

Arbitrary Coordinate System — A system of coordinates based upon an arbitrarily chosen
origin. Used when established coordinate systems are not available. Sometimes called
assumed coordinate system.

Architectural Features — As used in roadside enhancement, these may include stepped
retaining walls to minimize the visual impact of massive walls, rock sculpturing to blend
disturbed areas into the natural terrain, and special treatment of bridge abutments and culvert
headwalls to blend them into the landscape.

Asphalt — A dark brown to black cementitious material in which the predominate
constituents are bitumens which occur in nature or are obtained in petroleum processing.

Auxiliary Lane — The portion of the roadway adjoining the traveled way for weaving, truck
climbing, speed changing or for other purposes supplementary to through-traffic movement.
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Average Daily Traffic (ADT XXXX) — (1) The current or projected average two-way daily
traffic for a specified year. (2) (ADT YY) The projected average two-way daily traffic for a
specified future period, usually 20 years after the anticipated completion of construction.

Average Highway Speed — The weighted average of the design speeds within a highway
section based on each subsection’s proportional contribution to total distance, when each
subsection has an individual design speed.

Average Initial Horizontal llluminance - The average level of horizontal illuminance in the
pavement area of a traveled way at the time the lighting system is installed, when lamps are
new and luminaires are clean. This level is expressed in lux (lumens per square meter of
horizontal surface).

Average Running Speed - The average speed of all vehicles over a specified highway
section, which is the sum of the distances traveled by vehicles on the highway section during a
specified time period divided by the sum of their running times.

-B -

Backfill — Material used to replace, or the act of replacing material removed during
construction; also denotes material placed or the act of placing material adjacent to structures.

Backslope - In cuts, the slope from the bottom of the ditch to the top of the cut.

Base Course - The layer, or layers, of specified or selected material of designed thickness
placed on a subbase or a subgrade to support a surface course.

Basic Capacity — The maximum number of passenger cars that can pass a given point on a
lane or roadway during one hour under the most nearly ideal roadway and traffic conditions that
can be attained.

Bedrock — Rock of relatively great thickness and extent in situ.

Bench Mark - A temporary or permanent marker of known elevation with reference to a
specific datum plane.

Bitumen — A class of black or dark colored cementitious substances, natural or
manufactured composed principally of high molecular weight hydrocarbons, of which asphalts,
tars, pitches and asphaltites are typical.

Bituminous — Containing or treated with bitumen (e.g., bituminous pavement, bituminous
concrete)
Brake Reaction Distance — The distance traversed by the vehicle from the instant the driver

sights an object necessitating a stop to the instant the brakes are applied.

Braking Distance — The distance required to stop the vehicle from the instant brake
application begins.
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Breakaway (Yielding) Supports — A support for a roadside device that yields or collapses
readily when struck by a vehicle.

Bridge - A single or multiple span structure, including supports, erected over a depression
or an obstruction (e.g., water, highway, railway) and having an opening measured along the
center of the roadbed of more than 20 ft [6 m].

Broken Back Curve — An arrangement of curves in which a short tangent separates two
curves in the same direction.

Bypass - A highway that permits traffic to avoid part or all of an urban area.
-C-
Cadastral — Pertaining to extent, value and ownership of land. Cadastral maps show

property corners and property boundaries.

Cadastral Survey — A survey made to determine the lengths and directions of boundary
lines and the area of land bounded by these lines. It may also be a survey made to establish
these boundary lines on the ground. Also known as a Property Survey.

Calcareous - Material containing or similar to calcium carbonate or lime.
Calendar Day — Any day shown on the calendar, beginning and ending at midnight.
California Bearing Ratio (CBR) — The ratio of the force required to penetrate a soil mass

with a circular piston to the force required to penetrate a mass of high quality crushed stone with
the same piston. The rate of penetration in both cases is identical.

Camber - A slight arch designed or built into a structure to compensate for the natural
deflection after loading.

Capillary Moisture — Moisture that clings to soil particles by surface tension and reaches
the particles by surface tension either when free water passes through the soil or by capillary
attraction from a wetter stratum. Within limits, it can move in any direction.

Centerline — For a two-lane highway the centerline is the middle of the traveled way, and for
a divided highway the centerline may be the center of the median. For a divided highway with
independent roadways, each roadway has its own centerline.

Channel — A course along which water flows. The course can be natural or artificial, open or
closed. The flowing water can be confined by soil-based bed and banks, such as those in a
natural river or stream or in an artificial ditch or canal; or by an artificial conduit, such as a pipe
or flume.

Channelization - The separation of traffic flow into definite paths, by means of traffic
markings or islands.
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Channelized Intersection — A grade intersection where traffic is directed into definite paths
by islands.
Clay - A fine-textured soil, usually plastic and sticky when wet, which usually breaks into

hard lumps when dry. When the moist soil is pinched between the thumb and finger, it will form
a long, flexible ribbon.

Clear Zone - That area along the side of the traveled way (including the shoulder) that is
available for recovery of an errant vehicle.

Climbing Lane - An additional traffic lane provided for slow moving vehicles on the up-
grade side of a highway.

Cohesionless Soil — A soil that, when unconfined, has little or no strength when air-dried,
and little or no cohesion when submerged. Sand is an example of cohesionless soil.

Cohesive Soil — A soil that when unconfined has considerable strength when air-dried and
that has significant cohesion when submerged.

Compressibility — The property of a material that enables it to remain compressed after
compaction.
Compressive Stress — The stress produced in a member when the forces acting on it tend

to push the particles together.

Construction Limits — The limits on each side of the project that establish the area
disturbed by construction operations and beyond which no disturbance is permitted.

Construction Survey — A survey executed to locate or lay out engineering works. In
highway construction applications, this survey is used to set grading elevation stakes, reference
points, slope stakes and other such controls.

Contour — A line that depicts equal elevation on a land surface. The line representing this
on a map.
Contour Grading Plan — A drawing showing an arrangement of contours intended to

integrate construction and topography, improve appearance, reduce erosion and improve
drainage.

Contour Interval — The elevation difference between adjacent contours.

Contract Document Hierarchy — There are five essential parts to a contract and a
requirement occurring in one is as binding as if occurring in all. They are intended to be
complementary and to describe and provide for a complete work. In case of discrepancy,
numerical dimensions will prevail over scaled dimensions and the parts of the contract will
prevail in the following order:

° Contract Clauses, 48 CFR, Chapters 1 and 12;
° Special Contract Requirements;

Glossary 1-33



Introduction July 2012

° Plans;
° Supplemental Specifications; and
° Standard Specifications (FP-XX).

Control Data - The horizontal and vertical values used to define the relative position of a
control point.

Control Point — An established point on the ground with known horizontal and vertical
positioning. This point is normally used as a basis for gathering field measurements and placing
construction stakes.

Control Survey — A survey made to establish the horizontal and vertical positions of a series
of control points. In highway applications, a control survey is generally the first survey
performed on a project. Other aspects of the surveying process base their measurements on
the control points established during the control survey.

Cooperator — A State or local government agency that has jurisdiction over and/or
maintenance responsibility for forest highways. See FAPG NS 23 CFR 660A.

Coordinates — A set of numbers used in describing the location of a point on a surface or in
space.
Corridor — A strip of land between two termini within which traffic, topography, environment

and other characteristics are evaluated for transportation purposes.

Countermeasure — A measure, commonly used in a hydraulic environment, intended to
prevent, delay, or reduce the severity of a problem.

Crashworthy — A highway feature is crashworthy if it was successfully crash tested under
the NCHRP Report 350, Recommended Procedures for the Safety Performance Evaluation of
Highway Features or earlier comparable criteria or if it was accepted through analysis by
FHWA, based on similarity to other crashworthy features.

Crash Cushion (Impact Attenuator) — A device placed in front of a fixed roadside object to
absorb and dissipate collision energy.

Creep — The slow movement of a material under stress, usually imperceptible except to
observations of long duration.

Crest Vertical Curve — A vertical curve having a convex shape in profile.

Critical Length of Grade — That combination of gradient and length of grade that will cause
a designated vehicle to operate at some predetermined minimum speed.

Cross Section — A vertical section of the ground, roadway or structure perpendicular to the
centerline or baseline of the roadway or other work.

Crosswalk — Any portion of a roadway at an intersection or elsewhere distinctly indicated for
pedestrian crossing by signs and by lines or other markings on the surface.
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Crossing Sight Distance — A distance along an intersection approach leg such that vehicle
operators can see other vehicles on crossroads in time to avoid collision.

Crown - The highest point of the surface of a tangent traveled way in cross section.

Crushed Gravel — The product resulting from the crushing of ordinary gravel with
substantially all fragments having one or more faces resulting from fracture.

Crushed Stone - The product resulting from the crushing of fragments of bedrock or large
stones with all fragments having all faces resulting from fracture.

Culture or Cultural Features — General term used in mapping to describe manmade
features.
Culvert — A structure that provides an opening through an earthen embankment and does

not meet the definition of a bridge.

Curb — A structure with a vertical or sloping face placed on roadways to form islands,
gutters, etc. and to protect pavement edges.

Curve Widening — The widening of the highway traveled way on sharp curves to
compensate for the fact that the rear wheels of a vehicle do not follow exactly in the track of the
front wheels.

Curvilinear Alignment — A flowing alignment in which the majority of its length is composed
of circular and spiral curves.

-D-

Data Collector — A recording device that electronically records surveying measurements
and field notes. The information stored in these collectors is downloaded into a computer for
later processing.

Datum Plane - A reference plane to which vertical measurements and elevations are
referred. Usually the datum plane (elevation 0.000) used is mean sea level.

Deadman - A buried object serving as an anchor (e.g., a cable-guardrail guy anchors).

Deceleration Lane — A speed-change lane that enables a vehicle to slow to a safe exit
speed when making an exit turn.

Decibel (Db) — The unit for measuring the intensity of sound. When A-weighting is used,
this unit is abbreviated as dBA.

Deciduous - Having leaves that are shed at the end of the growing season; opposite of
evergreen.

Degradation — General and progressive lowering of the longitudinal profile of a channel by
erosion.
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Delineator — A visual device for defining the alignment of a roadway.
Dense Graded - A well-graded aggregate with sufficient fine material to nearly fill all voids.
Depletion — The progressive withdrawal of water from surface or ground water reservoirs at

a rate greater than that of replenishment.

Design Capacity — The practical capacity or lesser value determined for use in designing
the highway to accommodate the design volume.

Design Discharge - The volume rate of runoff that a hydraulic structure is designed to
safely pass. The rate depends on the characteristics of the watershed and the flood frequency
selected for the design, which in turn, depends on the importance of the roadway, and the risk
of failure one is willing to accept.

Design Headwater — The elevation of the water surface above a structure inlet, for a given
structure type, size and design discharge.

Design Hourly Volume (DHV) — The future two-way hourly traffic volume for use in design,
usually the 30™ highest hourly volume of the design year (30 HV).

Design Lane — The lane on which the greatest number of equivalent 18,000 Ibs [80 kN],
single-axle loads is expected. Normally, this will be either lane of a two-lane highway or the
outside lane of a multilane highway.

Design Load - The loads that must be supported by a structure.

Design Noise Levels — The noise levels that represent the upper limit of acceptable traffic
noise established for various activities or land uses. These levels are used to determine the
degree of impact of traffic noise on human activities.

Design Speed - A selected speed used to determine the various geometric features of the
roadway.
Design Thickness — The total thickness of the pavement structure determined from the

thickness design charts as adequate for a given total 18,000 Ibs [80 kN] equivalent single-axle
loads soil strength value.

Design Vehicle Turning Radius — The turning radius of a design vehicle used primarily to
determine the minimum radius used in the design of turning and intersecting roadways.

Design Year — The future year used to estimate the probable traffic volume for which a
highway is designed. A time ten to 20 years from the start of construction is usually used.

Direct Shear Test — A shear test in which soil under an applied normal load is stressed to
failure by moving one section of the soil container relative to the other section.

Divided Highway - A highway with separated roadways for traffic in opposite directions.
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Divisional Island — A longitudinal island to separate opposing traffic, to provide protection
for left turn bays and to channel traffic into the proper approach paths at skewed intersections.

Division Standard Details — Division-specific drawings that are used on a repetitive basis
within each FLH Division. These are issued by Division offices for routine use on projects within
the Division, and may be used individually or to supplement applicable FLH Standard Drawings.

Division Supplements — Supplements to this manual detailing differences in practice
among the Divisions. These are issued by Division offices for use within the Divisions and by
their consultants, whenever applicable.

Dormant Stage — The period in plant life when seasonal growth ceases.

Drainage Basin — The area of land contributing surface runoff to a given location. Large
basins are commonly referred to as watersheds.
Driveways — Minor roadway connections that fall into three categories:

° Private,
° Commercial, and
° Public.

-E-

Ecology — The branch of science concerned with the relationship of organisms and their
environment.

Elastic Limit — The greatest stress that a material is capable of sustaining without any
permanent deformation remaining upon complete release of the stress.

Elasticity — That property of a material that permits it to return approximately to its original
dimensions upon the removal of an applied load.

Electronic Distance Measuring Instrument (EDM) — A device that transmits and receives
a modulated microwave, infrared or visible light signal and, by measuring phase differences
between modulations of transmitted and reflected or retransmitted signals, computes the
distance between the instrument and the reflector or retransmitter.

Elevation — The vertical distance of a point above mean sea level or above another datum.

Elongation — The increase in gage length of a tension test specimen, usually expressed as
a percentage of the original gage length.

Embankment - A raised earth structure on which the roadway pavement structure is placed.

Embankment Foundation — The material below the original ground surface, the physical
characteristics of which affect the support of the embankment.
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Emergency Vehicle — (1) A vehicle belonging to the armed forces, civil defense, police. (2)
Any ambulance rescue unit vehicle. (3) Any designated vehicle used for answering emergency
calls for assistance.

Empirical — Developed from experience or observations without regard to science and
theory.

Emulsified Asphalt — A mixture of asphalt cement and water mixed with an emulsifying
agent.

Emulsified Asphalt Treated Base - A base consisting of a mixture of mineral aggregate
and emulsified asphalt spread on a prepared surface to support a surface course.

Energy Dissipator — A structure placed at a drainage outfall to dissipate the energy of
flowing water in order to reduce scour and erosion of the receiving channel bed and/or banks.

Environment — The totality of man’s surroundings (i.e., social, physical, natural, manmade).

Environmental Design — The location and design of a highway that includes consideration
of the impact of the facility on the community or region based on aesthetic, ecological, cultural,
sociological, economic, historical, conservation and other factors.

Equivalent Single-Axle Load (EAL) — The effect on pavement performance of any
combination of axle loads of varying magnitude, equated to the number of reference single-axle
loads required to produce an equivalent number of repetitions of an 18,000 Ib [80 kN] single
axle.

Erosion — The progressive removal of a surface by the action of wind or water.

Estuary — That portion of a river channel occupied at times or in part by both sea and river
flow in appreciable quantities. The water usually has brackish characteristics.

Excavation — (1) The act of taking out material. (2) The materials taken out. (3) The cavity
remaining after materials have been removed.

Expressway — A multilane, divided highway designed to move large volumes of traffic at
high speeds under free-flow conditions. Expressways have full control of access with grade-
separated interchanges.

Expropriation — Acquisition of property for highway purposes by the right of eminent
domain.

-F-

Federal Lands Highway Division — A Federal Lands Highway field office, responsible for
the administration of the Federal Lands Highway program within a predetermined geographic
area. See Exhibit. 1.1-A.
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° The Eastern Federal Lands Highway Division (EFLHD) office headquartered in Sterling,
Virginia.

° The Central Federal Lands Highway Division (CFLHD) office headquartered in
Lakewood, Colorado.

° The Western Federal Lands Highway Division (WFLHD) office headquartered in
Vancouver, Washington.

Flexible Base — A base with low resistance to bending, enabling it to stay in contact with the
underlying structure. This type of base distributes loads to the subbase. Examples are dense-
graded aggregate bases and asphalt-treated bases.

Flexible Pavement — A pavement structure that maintains intimate contact with and
distributes loads to the subgrade, and depends on aggregate intergranular particle friction and
cohesion for stability.

Flood - (1) An overflow or inundation that comes from a river or other body of water and
causes or threatens damage. (2) A relatively high streamflow overtopping the natural or artificial
banks in any reach of a stream. (3) A relatively high flow as measured by either gage height or
discharge quantity.

Flood Frequency - The average interval of time, based on the period of record, between
floods equal to or greater than a specified discharge or height. Generally, this frequency is
expressed in years.

Flood Plain — Normally dry land areas that are adjacent to a natural stream or watercourse
and that are temporarily inundated during floods.

Flow Line — The lowest flow path through a designed channel, culvert, or other engineered
conveyance structure.

Footing — Portion of the foundation of a structure that transmits loads directly to the soil or
bedrock.
Foreslope — The slope from the edge of the surfaced shoulder to the top of the subgrade or

the bottom of the ditch in cuts.

Foundation — Lower part of a structure that transmits loads directly to the soil or bedrock.
Free Water — Water that can move through the soil by force of gravity.
Freeboard - The vertical distance between the level of the water surface at design flow and

a specified point (e.g., a bridge beam, levee top, location on a highway grade).
Friable Soil — A soil that can be easily broken and crushed by moderate finger pressure.

Frontage Road - A road contiguous to a controlled access highway, so designed as to (1)
intercept, collect and distribute traffic desiring to cross, enter or leave the controlled access
highway, and (2) furnish access to adjacent property.
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Functional Classification — The grouping of individual roads in a road system according to
their purpose and the type of traffic they serve.

-G -
Gaging Station — A location on a stream where measurements of stage or discharge are
customarily made.

Geodetic Control — Monument points of known horizontal and/or vertical position

established by other agencies and published by NGS.

Geographical Coordinates — a spherical coordinate system for defining geographical
locations using latitude, longitude, and an elevation relative to a reference ellipsoid, or a defined
geoid surface, or a datum plane.

Geometric Design — The arrangement of the visible elements of a road (e.g., alignment,
grades, sight distance, widths, slopes).

Global Positioning System (GPS) — A system of satellites that are used with accurate
receiving equipment to determine survey coordinates.

Gradation — A general term used to describe the composition of an aggregate, soil or other
granular material. Gradation is usually expressed as the proportions (percents) of the aggregate
that will pass each of several sieves of different sizes.

Grade - (1) The profile of the center of the roadway or its rate of ascent or descent. (2) To
shape or reshape an earth road by means of cutting or filling. (3) To arrange according to size.
(4) Elevation.

Grade Contour — The trace of a predetermined grade plotted on a topographic map or
traced on the ground by an Abney Level Line. For example, if the contour interval is 5 ft [2 m]
and the gradient five percent, the grade contour intersections with successive contours would
be 100 ft [40 m] apart.

Grade-Controlled Location — A section of highway where the highway route is controlled by
the maximum allowable gradient and the difference in elevation between termini.

Grade Intersection — An intersection where all roadways join or cross at the same level.

Grade Separation — A structure that provides for highway traffic to pass over or under
another highway or the tracks of a railroad.

Gradient — The rate of rise or fall with respect to the horizontal distance.

Grading — (1) Construction of the earthwork portion of the highway; (2) planing or smoothing
the surface of various parts of a roadbed.

Gravel — Aggregate composed of hard, durable stones or pebbles, crushed or uncrushed,
often intermixed with sand.
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Ground Control — An accurate ground survey of targets or other features visible in aerial
photographs to ensure the accuracy of photogrammetric mapping.

Ground Cover - Herbaceous vegetation and low-growing woody plants that form an earth
cover.
Ground Water — Free water contained in the zone below the water table. The source of

water in wells, springs, etc.

Grout — Mortar, composed of sand, cement and water, of a consistency that it can be easily
worked.
Guardrail — A protective cable or rail device placed along the roadway edge for the purpose

of redirecting vehicles that have left the roadway at a point of hazard.

Gunite — A type of Portland cement mortar blown into place by compressed air. The
materials are mixed while being forced through a nozzle.

Gutter — A paved and generally shallow waterway provided for carrying surface drainage.
-H-

Hardpan — A layer of extremely dense soil.

Headwall — A wall or structure constructed at the end of a culvert to prevent earth from

spilling into the channel.

Herbaceous - Vegetation thatis nonwoody.
Hinge Point — The point where the slope rate changes.
Horizon (Soils) — One of the layers (strata) of the soil profile, distinguished principally by its

texture, color, structure and chemical contents.

Horizontal Curve — A circular or transitional curve by means of which a highway can change
direction to the right or left.

Hot Mix — A general term used for hot plant mixed asphalt concrete mixtures manufactured
and laid at temperatures ranging from 200°F to 320°F [95°C to 160°C].

Humidity (Relative) — The amount of moisture in the air compared with the amount that the
air could hold if saturated at that temperature.

Humus — A brown or black material formed by the partial decomposition of vegetable or
animal matter; the organic portion of soil.

Hydrated Lime — A dry powder obtained by treating quick-lime with enough water to satisfy
its chemical affinity for water under the conditions of its hydration.
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Hydraulics — The physical characteristics that describe the movement or flow of water, oil or
other liquid, over, through, in, or around any surface.

Hydrograph — A graph showing stage, discharge, velocity or other property of surface water,
with respect to time, for a given location.

Hydrology — (1) The science encompassing the behavior of water as it occurs in the
atmosphere, on the surface of the ground and underground. (2) The scientific study of the
properties, distribution and effects of water on the earth’s surface, in the soil and underlying
rocks and in the atmosphere.

Igneous Rock — Those rocks formed by the cooling and consolidation of complex silicious
solutions (magma) newly risen from some deeper level.

Impact Attenuator — A device placed in front of a fixed roadside object to absorb and
dissipate collision energy.

Impervious — Resistant to the penetration of a liquid or gas.

Independent Alignments — Each roadway of a divided highway is designed and located to
take full advantage of the terrain. The median need not be of uniform width, and the two
roadways need not be at the same level.

Indigenous - Produced, growing or living naturally in a particular region or environment.

Infiltration — The flow of a fluid into a substance through pores or small openings. It
connotes flow into a substance in contradistinction to the word percolation, which connotes flow
through a porous substance.

Interchange — A system of interconnecting roadways in conjunction with one or more grade
separations, providing for the movement of traffic between two or more roadways on different
levels.

Internal Friction — The resistance to sliding within the soil mass.

Intersection — The area common to two or more highways that come together at an angle.
Intersection Angle — The angle between two intersection legs.

Inundate — To cover or fill, as with a flood.

Invert — The lowest point of the internal cross section of a closed conduit or channel.
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-K -

Karst Topography — Irregular topography characterized by sink holes, streamless valleys
and streams that disappear into the underground, all developed by the action of surface and
underground water in soluble rock (e.g., limestone).

-L-

Landscaping — Enhancing the natural features of the land through the design and use of
vegetation and other materials.

Lane - A portion of the traveled way providing for a single line of traffic in one direction.

Left-Turn Lane — A traffic lane within the normal surfaced width of a roadway, or an auxiliary
lane adjacent to or within a median, reserved for left-turning vehicles at an intersection.

Leveling Course — The layer of material placed on an existing surface to eliminate
irregularities prior to placing an overlaying course.

Lime - A general term that includes the various chemical and physical forms of quicklime,
hydrated lime and hydraulic lime used for any purpose.

Lithology — A geological term dealing with the physical properties of rocks and their
structure.
Loam — A mixture of sand, silt or clay, or a combination of any of these with organic matter.

It is sometimes called topsoil in contrast to the subsoils that contain little or no organic matter.

Loess — A uniform windblown deposit of silty material having an open structure and
relatively high cohesion due to cementation of clay or calcareous material at grain contacts.

-M -
Matting — Material used as a surface protector in conjunction with seeding that protects the
surface until vegetation becomes established.

Median — The portion of a divided highway separating the traveled ways for traffic in
opposite directions.

Median Barrier — A longitudinal system used to prevent an errant vehicle from crossing the
median of a divided highway.

Median Lane — A speed-change lane within the median to accommodate left-turning
vehicles.

Mineral Filler — A fine inert mineral matter (e.g., limestone dust, portland cement) used in

asphalt concrete mixtures.
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Minimum Turning Path — The path of a designated point on a vehicle making its sharpest
turn.
Minimum Turning Radius — The radius of the path of the outer front wheel of a vehicle

making its sharpest turn.

Modulus of Elasticity — The ratio of stress to strain for a material under given loading
conditions.

Modulus of Rupture — A measure of the strength of concrete when it is broken by bending.
Moisture Content — The percentage, by mass, of water contained in soil or other material,

usually based on the dry mass.

Monument or Reference Point — A permanent or semi-permanent reference point set
during the survey or construction of a highway so that the survey can be reestablished later.

Mortar — A mixture of cement, sand, lime/fly ash and water.
Muck — An organic soil of very soft consistency.
Mudflow - A well-mixed mass of water and alluvium that, because of its high viscosity and

low fluidity as compared with water, moves at a much slower rate, usually piling up and
spreading over the fan like a sheet of wet mortar or concrete.

Mulch - Material placed on exposed earth to provide more desirable moisture and
temperature relationships for plant growth. It is also used to control the occurrence of unwanted
vegetation.

-N -

National Geodetic Vertical Datum of 1929 — The average of the heights of the surface of
the sea at all stages of the tides.

Noise Barrier — A barrier of earth, stone, concrete or wood placed adjacent to the highway
to reduce the noise level on abutting property.

Noise Level — The sound level obtained through the use of A-weighting according to ANSI
Standard 1.4. The unit of measure is the decibel (dB), commonly referred to as DBA when A-
weighting is used.

-0 -

Office of Federal Lands Highway (FLHO) — A FHWA headquarters office located in
Washington, DC with the responsibility for the direct Federal program that is administered
through division field offices.

Open-Graded Aggregate — A graded aggregate, containing little or no fines, with a high
percentage of aggregate voids.
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Operating Speed - The speed at which drivers are observed traveling in fair weather during
off-peak, free-flow conditions.

Optimum — The best quantity, number or condition.

Overburden — The mass of soil that overlies a source of rock, gravel or other road material.
This material is removed before the materials are quarried to avoid contamination.

Overlaying Course (Overlay) — An asphalt surface course, either plant mixed or road
mixed.
Overlook (Scenic Overlook) — A roadside area provided for motorists to stop their vehicles

primarily for viewing the scenery.

Overpass — A grade separation where the highway passes over an intersecting highway or
railroad.

-P-
Parcel — A tract of private or public land of variable size required for the right-of-way for a
highway.
Passing Opportunity — A section of two-lane highway where the clear passing sight

distance allows a safe passing maneuver to be performed.

Passing Sight Distance - Minimum sight distance on two-lane highways sufficient to
enable the driver of one vehicle to pass another safely and comfortably, without interfering with
the speed of an oncoming vehicle traveling at the design speed should it come into view after
the overtaking maneuver is started.

Pavement Structure — The combination of subbase, base course and surface course
placed on a subgrade to support the traffic load and distribute it to the roadbed.

Peat — A fibrous mass of organic matter in various stages of decomposition.

Pedestrian Crossing (Crosswalk) — An area reserved and clearly marked for the passage
of pedestrians at street junctions or other locations where drivers must yield the right-of-way by
stopping to enable pedestrians to cross safely.

Pedestrian Overpass (Underpass) — A facility for pedestrian crossings justified by the
following:

Pedestrian crossing volumes,

Type of highway to be crossed, and

Location of adjacent crossing facilities and predominating type and age of persons who
will utilize the facility.

Perception Reaction Time — The time required by a driver to perceive and react that a
speed change or stop is necessary.
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Permeability — The properties of a soil that permit the passage of any fluid and depend on
grain size, void ratio, shape and arrangement of pores.

Pervious - A layer of material, through which water will move under ordinary hydrostatic
pressure.
pH — A scale of numbers from O to 14 that indicate the acidity or alkalinity of a solution.

Numbers below seven indicate acidity and numbers above seven indicate alkalinity.

Phase — A part of a signal cycle during which a specific traffic movement (and concurrent
nonconflicting movements) receives the right-of-way. It includes the change and clearance
intervals associated with those movements.

Photoelectric Device — Where detection is accomplished by the vehicle passing between a
source of light and a photocell that is capable of distinguishing between light and lack of light.

Photogrammetry — The science and art of obtaining reliable measurements by use of
photographs. It produces dimensional data for mapping, cadastral purposes, design and
computation of quantities.

Physiographic Region — A geographic area whose patterns of landforms differ significantly
from that of adjacent regions.

Pigment — Any substance used to impart color; specifically, an insoluble, dry coloring matter
that, when mixed with a suitable medium, forms a paint.

Plane Coordinate System — A cartographic projection that, by accepting small variations of
scale, permits describing the position of points on the surface of the earth by their plane
coordinates on a cylindrical or conical surface.

Planimetric Map — A map that presents horizontal but not vertical data for the features
represented. Drainages, coastlines, cover and culture are usually shown.

Planimetrics — All features both manmade and natural of significant value to the design of a
proposed highway.

Plans (Drawings) — The approved plans (drawings), profiles, typical cross sections, working
drawings and supplemental drawings, or exact reproductions thereof that show the location,
character, dimensions and details of the work.

Pollution — Contamination of any component of the total environment by harmful
substances, sounds, smells or sights degrading or injurious to humans and other living
organisms.

Pool — A small and rather deep body of quiescent water (e.g., as a pool in a stream).

Porous - Having many small openings, through which liquids may pass.
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Portable Traffic Control Signal — A signal that is designed to be moved as a unit to the site
and be operated for a limited time. (It normally consists of the necessary signal faces on poles
attached to moveable bases, a control unit, the necessary electrical cables and a power supply).

Portland Cement — Hydraulic cement consisting of compounds of silica, lime and alumina;
so called from its resemblance in color, when set, to the Portland stone of England.

Precision — The variance of repeated measurements of a characteristic from their average.

Prestressed Concrete (Pretensioned) - Reinforced concrete in which base, wires or
cables are held in a stretched condition during placing of the plastic concrete until the concrete
has hardened. Then as the tension on the reinforcing steel is released, it compresses the
concrete.

Prestressed Concrete (Post-tensioned) - Reinforced concrete in which the prestressing
wires or tendons are placed in tubes before the concrete is cast. After the concrete has
hardened, the wires or tendons are stretched to a predetermined tension by jacking and are
wedged in this position. The tubes may also be pressure-grouted.

Prime Coat - An asphalt material applied to an absorbent surface, preparatory to any
subsequent treatment, for the purpose of hardening or toughening the surface and promoting
adhesion between it and the superimposed construction.

Profile — A longitudinal section of a highway, drainage course, etc.

Profile Grade — The trace of a vertical plane intersecting a particular surface of the
proposed road construction located as shown on the plans; usually along the longitudinal
centerline of the roadway at the top of finished pavement. Profile grade means either elevation
or gradient of such trace according to the context.

R -

Radial Survey — A method of ground surveying in which the instrument is placed on a point
of known horizontal and vertical position and all required features are located by direction,
distance and elevation difference from the instrument point.

Railroad Grade Crossing — The intersection of a highway and a railroad at the same
elevation.
Reaction Time — The time required for a driver to apply foot pressure to the brake after

perception that a stop must be made.

Reclamation — The restoration of borrow and aggregate pits to a natural form that may
include replacement of topsoil and vegetation (seeding).

Recurrence Interval (Return Period) — The average interval of time within which the given
flood will be equaled or exceeded once.
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Refuge Island - (1) An island in a wide intersection to provide refuge for pedestrians. (2) A
place for transit passengers to load and unload from a bus.

Regional Factor — A numerical factor expressed as a summation of the values assigned for
precipitation, elevation and drainage. This factor is used to adjust the structural number.

Reinforced Concrete — Concrete where steel reinforcement is embedded so that the steel
and concrete act together in resisting stress.

Residential Area — That portion of a municipality or an area within the influence of a
municipality in which the dominant land use is residential development, but where small
business areas may be included.

Rest Area — A roadside area with parking facilities separated from the roadway providing
motorists with opportunities to stop and rest for short periods.

Resurfacing — The placing of one or more new courses on an existing surface.

Reverse Curve — A curve consisting of two arcs of the same or different radii curving in
opposite directions and having a common tangent or transition curve at their point of junction.

Right-of-Way (R/W) — (1) Land generally publicly owned, acquired for and devoted to
transportation purposes. (2) The privilege of the immediate use of the highway. The right of
one vehicle or pedestrian to proceed in a lawful manner in preference to another vehicle or
pedestrian.

Right-Turn Lane — An auxiliary lane or designated lane provided at grade intersections for
right-turn movements.

Riparian — Pertaining to the banks of a stream.

Ripple — (1) The light fretting or ruffling of the water surface caused by a freeze. (2)
Undulating ridges and furrows or crests and troughs formed by action of the flow.

Riprap — A protective covering of graded stones, with or without mortar, to prevent erosion.

Road (Highway) — A general term denoting a public way for purposes of vehicular travel
including the entire area within the right-of-way.

Road Approaches — Rural and suburban minor connections to a highway or frontage road
from adjoining properties. These approaches can be private, public or commercial.

Roadbed - The graded portion of a road or highway (usually considered as the area
between the intersection of top and side slopes) upon which the base course, surface course,
shoulders and medians are constructed; the top of the subgrade.

Road Mix — A method of combining surfacing materials (e.g., mineral aggregate combined
with liquid asphalt) in which the materials are mixed on the road using discs, harrows, blades or
other approved means.
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Roadside — That portion of the right-of-way outside the roadway.

Roadside Barrier — A longitudinal system used to shield vehicles from hazards on the
roadside.
Roadside Development (Roadside Enhancement) — Treatment of the roadside to

(1) conserve, enhance and effectively display the natural beauty of the landscape through which
the highway passes; (2) provide safety, utility, economy and highway-related recreation facilities
by means of proper location, design, construction and maintenance of highways.

Roadside Hazards - The following are all potential roadside hazards for out-of-control
vehicles:

° Embankments;

° Ditches and rock cut slopes;

° Side road intersections; and

° Narrow medians.

° Fixed objects (e.g., trees, boulders, drainage structures, signs, bridge parapets, barrier

ends, poles);

Roadway - The portion of a highway, including shoulders, for vehicular use. (A divided

highway has two or more roadways.)

Roadway Prism — The volume typically defined by the end areas between the original
terrain cross-sections and the design subgrade cross-sections, for successive sections that are
averaged and multiplied by the horizontal distance along the centerline of the roadway between
the sections.

Rounding - The removal of the angle where cut and fill slopes intersect the natural ground,
and the substitution of a gradual transition or rounded surface.

Rumble Strip — A rough textured surface, constructed for the purpose of causing the tires of
a motor vehicle driven over it to vibrate audibly as a warning to the drivers.

Runoff — That part of the precipitation that appears in surface streams. It is the same as
stream flow unaffected by artificial diversions, storage or other works of man in or on the stream
channels.

Running Speed — The speed over a specified section of highway, equal to the length of the
highway section divided by the running time, or the time that a vehicle is in motion to travel
through the section.

-S-
Sag Vertical Curve — A vertical curve having a concave shape in profile.
Scale — The ratio of the size of the image or representation of an object on a map or

photograph to its true size. Scale may be expressed as a representative fraction (1/10,000) or
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ratio (1:10,000) or as the number of units on the ground represented by the same type of units
on the map or photograph (1 in to 100 ft [1 m to 1000 m] or 1:1200 [1:1000]).

Scour - The result of erosive action of running water primarily in streams, excavating and
carrying away material from the bed and banks.

Screening — The use of trees, shrubs, fences or other materials to obscure an objectionable
view or to reduce an objectionable sound.

Seal Coat — An asphalt coating, sometimes with cover aggregate, applied to the surface of a
pavement for the purpose of waterproofing and preserving the surface, altering the surface
texture of the pavement or providing resistance to traffic abrasion.

Sediment — Fragmentary material that originates from weathering of rocks and is
transported by, suspended in, or deposited by water.

Sedimentation — The action or process of depositing particles of waterborne or windborne
soil, rock or other materials.

Sediment Discharge — The rate at which dry mass of sediment passes a section of a
stream or is the quantity of sediment, as measured by dry mass or by volume that is discharged
in a given time.

Seismic Wave — A gravity wave caused by an earthquake.

Service Road - A road, generally unimproved, used to transport personnel, materials or
equipment for the operation or maintenance of utilities located on a highway right-of-way.

Serviceability — A concept where pavements are judged on their ability to serve traffic.
Longitudinal smoothness is a primary factor in this judgment.

Shoaling — Deposition of alluvial material resulting in areas with relatively shallow depth.

Shoulder - The portion of the roadway contiguous to the traveled way for accommodation of
stopped vehicles, for emergency use, and for lateral support of base and surface courses.

Shrub - A small, woody multi-stemmed plant.

Side Slopes - Slopes along the side of the roadway identified by their distance from the
traveled way, their slope rate and their height.

Sidewalk — That portion of a street or highway between the curb line or edge of the
roadway, and the adjacent right-of-way line constructed specifically for pedestrians.

Sight Distance — The length of roadway ahead, visible to the driver.

Signal System — A system of visual signals used to control the movement of traffic, usually
on city streets.
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Silt — Material passing a 3-in [75-mm] sieve that is non-plastic or very slightly plastic, and
exhibits little or no strength when air dried.

Site Map - A large-scale map of a specific small area (e.g., bridge site).
Skew — Oblique, not at right angles.
Skew Angle — The complement of the acute angle between two centerlines that cross.

Sliver Fill — A thin embankment slope that is roughly parallel to the natural slope of the
hillside. Sliver fills that are very high in proportion to their thickness, are difficult to compact and
should be avoided.

Slope - Any ground whose surface creates an angle with the plane of the horizon.

Slope Rate — The steepness of the slope - usually the ratio of the vertical change divided by
the horizontal distance.

Slump — The measure of the consistency of portland cement concrete by consolidating in a
slump cone, removing the cone and allowing the concrete to settle under its own mass.

Soil — Sediments or other unconsolidated accumulation of solid particles produced by the
natural physical and chemical disintegration of rocks, and which may or may not contain organic
matter.

Soil Classification — The arrangement of soils into classes according to their physical
properties.
Soil Stabilization - Measures taken to eliminate or minimize the erosion of soil or to

improve its supporting capacity.
Spalling - Chipping along the edges, as at joints in concrete pavement and structures.

Special Details — Project-specific special drawings included in the plans to describe items of
the work, consistent with the FP-XX. Special Details can be used individually, or to supplement
applicable FLH Standard Drawings, or Division Standard Details, or both.

Specifications — The compilation of provisions and requirements for the performance of the
prescribed work.

° Standard Specifications. The book of Standard specifications for construction of roads

(e.g., FP-03, or simply FP).

° FLH Supplemental Specifications. Additions and revisions to the Standard
Specifications that have been approved by the Federal Lands Highway Office (FLHO) for
use on all FLH projects, or all FLH projects with a particular item or character of work.
FLH Supplemental Specifications normally consist of the same standard language in all
the Divisions’ Libraries of Specifications.
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° Division Supplemental Specifications. Additions and revisions to the Standard or FLH
Supplemental Specifications that have been approved by a Division. Division
Supplemental Specifications consist of standard language that is not to be revised
without approval.

° Library of Supplemental Specifications (LOSS). The compilation of all FLH
Supplemental Specifications and Division Supplemental Specifications. Each Division
maintains its own LOSS.

° Unique Project Specifications. Additions and revisions to the Standard Specifications or
Library of Specifications that are developed and used on an individual project basis.
Unique Project Specifications are normally written by the project designer to address a
unique requirement for a single project.

° Special Contract Requirements (SCRs). All additions and revisions to the Standard
Specifications and Supplemental Specifications used on an individual project. The
SCRs are included in the contract for a project and include all FLH Supplemental
Specifications, Division Supplemental Specifications, and Unique Project Specifications
applicable to that project.

Spillway — A surface apron or trough for conducting water down a relatively steep slope.

Stabilization - Modification of soils or aggregates by incorporating materials that will
increase load-bearing capacity, firmness and resistance to weathering or displacement.

Stage - The height of a water surface above an established datum plane; also gage height.
Stage Construction — The construction of a highway by stages or increments.
Standard Drawings — Drawings issued by the Federal Lands Highway Office and approved

for repetitive use.

State Plane Coordinates — A system of plane rectangular coordinate zones, which are
defined individually for each state or zone within a state. Within each state plane zone a
cartesian (x,y) coordinate system describes geographic locations at a datum plane.

Station - (1) A measure of distance used for highways and railroads. A Metric station is
equal to 1000 m. A US Customary station is equal to 100 ft. (2) A precise location along a
survey line.

Stereoplotter — A photogrammetric instrument (often simply called a plotter) used for
measuring and mapping from aerial photographs. The instrument provides analogical solutions
for object point positions from their corresponding image positions on overlapping pairs of
photographs. The primary use of stereoplotters is in the compilation of topographic maps and
digital terrain models.

Stockpass — A culvert of a size large enough for the passage of domestic and wild animals.

Stone - Rock material produced from a quarry (i.e., nongravel material).
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Stop Line — A white line placed transversely on the pavement (at an intersection) to indicate
where the vehicle must stop when obeying a traffic signal or stop sign.

Stopping Sight Distance — The distance required by a driver of a vehicle, traveling at a
given speed, to bring the vehicle to a stop after an object on the roadway becomes visible. It
includes the distance traveled during the perception and reaction times, as well as the vehicle
braking distance.

Storm Drain — A system of catch basins and underground conduits for collecting,
concentrating and conveying water to a disposal point.

Stratigraphy — The study of rock strata, generally by analyzing rock outcrops or drill cores.

Stress-Strain Diagram — A diagram where corresponding values of the stress and strain are
plotted.

Subbase — The layer or layers of specified or selected material of designed thickness placed
on a subgrade to support a base course.

Subgrade - The top surface of a roadbed upon which the pavement structure and shoulders
are constructed.

Superelevation — The elevation of the outside edge of a curve to partially offset the
centripetal force generated when a vehicle rounds the curve.

Superelevation Runoff — The transition distance between a section with level cross slope
on half, or the entire, roadway and the fully superelevated roadway.

Surface Course — One or more layers of a pavement structure designed to accommodate
the traffic load, the top layer of which resists skidding, traffic abrasion and the disintegrating
effects of climate. The top layer is sometimes called wearing course.

Surface Treatment — An application of asphalt material and cover aggregate.

Sustained Grade - A continuous highway grade of appreciable length and consistent or
nearly consistent gradient.

-T-

Tack Coat — An application of asphalt material to an existing surface to provide bond with a
superimposed course.

Target (Aerial) — A contrasting symmetrical pattern centered around a point on the ground
to facilitate locating and measuring to the image of the point in a photograph.

Terrain — The topographic and physical features of a tract of land, geographic area or
territory.
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Toe of Slope - The intersection of a roadway embankment side slope with the original
ground surface.

Topographic Map — A planimetric map with an added expression of topography, usually
contours.

Topographic Survey — A survey conducted to determine the configuration of the ground.
Topsoil — A surface soil that is predominately a loose, friable, free draining sandy loam,

which is free of subsoil, refuse, stamps, roots and rocks larger than 2 in [50 mm] in diameter,
but containing some organic matter.

Total Station — A vertical and horizontal angle-measuring theodolite with an electronic
distance measuring instrument attached to or integral with the theodolite’s telescope. The
theodolite generally has the ability to convert angular measurements into a digital form. Such
theodolites display the slope and horizontal distance as well as the elevation difference between
the instrument point and a remote point. Some models are able to retain horizontal coordinates.
Often a data-recording device is offered as optional equipment.

Traffic Actuated Signal — A type of traffic control signal in which the length of most intervals
and the cycle and, in some types the sequence of phasing, are varied by the demands of traffic.

Traffic Barriers — Roadside barriers, median barriers, crash cushions and bridge parapets
intended to guide or protect traffic from roadside hazards, including collision with other vehicles.

Traffic Control Devices — Signs, signals, markings and devices placed or erected for the
purpose of regulating, warning or guiding traffic.

Traffic Island - An island provided in the roadway to separate or direct streams of traffic;
includes both divisional and channelizing islands.

Traffic Lane — That portion of the traveled way for the movement of a single line of vehicles.

Traffic Markings — A traffic control device consisting of lines, patterns, words, symbols or
colors on the pavement.

Traffic Noise Impacts — Impacts that occur when the predicted traffic noise levels approach
or exceed the design noise levels, or when the predicted traffic noise levels substantially exceed
the existing noise levels.

Traffic Volume — The number of vehicles passing a given point during a specific period of
time.
Transition — A section of variable pavement width required when changing from one width

of traveled way to a greater or lesser width; or a section of variable cross slope such as from
normal crown to full superelevation.

Transition Curve (Spiral) — A curve of variable radius intended to effect a smooth transition
from tangent to curved alignment.

1-54 Glossary



Introduction July 2012

Transverse — Atright angle to the longitudinal direction.

Traveled Way - The portion of the roadway for the movement of vehicles, exclusive of
shoulders.

Traverse — In surveying, a series of interconnected straight lines. The lengths of the lines

and the angles of deviation between them are measured as the traverse develops.

Triaxial Shear Test — A test in which a cylindrical specimen of soil, encased in an
impervious membrane, is subject to a confining pressure and then loaded axially to failure.

Trigonometric Leveling — Determining elevation difference by measuring the slope
distance, vertical angle and difference in instrument heights between two points.

Turning Track Width — The radial distance between the turning paths of the outside of the
outer front tire and the outside of the rear tire that is nearest the center of the turn.

-U-
Underdrain — Porous or perforated pipe or graded aggregate installed under a roadway or
shoulder to provide subsurface drainage.

Underpass — A grade separation where the highway passes under an intersecting highway
or railroad.

-V -

Vertical Curve — A parabolic curve on the longitudinal profile of a road to provide for change
of gradient.

Vista — A distant view seen from a highway. A moving vista is a view observed from a

moving vehicle. A stationary vista is a view seen from a fixed place (e.g., rest area, scenic
overlook).

W -

Water-Cement Ratio — The ratio of the mass of water, exclusive only of that absorbed by
the aggregates, to the mass of cement in a concrete or mortar mixture.

Water Table — The top of the zone of permanent soil saturation. The water table may rise or
fall seasonally, or it may be drawn down by removal of water.

Weathering — The decomposition of rock, shale, etc., resulting from any chemical or
mechanical process caused by exposure to weather.

Weephole - A hole through an abutment or retaining wall to relieve hydrostatic pressure.
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Working Drawings - Stress sheets, shop drawings, erection plans, falsework plans,
framework plans, cofferdam plans, bending diagrams for reinforcing steel or any other

supplementary plans or similar data.
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CHAPTER 2
PLANNING AND PROGRAMMING

2.1 GENERAL

Transportation planning is a process used to:

Determine goals, policies, and strategies that create a decision-making framework for
addressing transportation needs and issues;

Provide guidance to Federal land management agency offices and units in evaluating
programs and projects to address transportation needs and issues;

Create opportunities for public involvement in transportation decision-making;

Identify transportation system deficiencies, evaluate transportation needs and issues,
and offer solutions;

Develop performance measures to gauge success in meeting needs; and

Program and implement transportation system improvements.

The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAEETEA-LU) requires the Federal Lands Highway Program (ELHP) to have transportation
planning procedures in place for each of its Federal land management agency programs that
are consistent with statewide and metropolitan planning processes.

Statewide and metropolitan planning includes several critical elements that form the foundation
of the planning procedures for the FLHP. They are:

Planning processes that are continuing, cooperative and comprehensive;

Consideration of planning factors prescribed by law;

Coverage of all modes;

Long-range transportation plans that include a financial plan;

Transportation improvement programs (TIPS);

Development and use of management systems as a decision-making tool;

Evaluation of air quality conformity in the development of plans and TIPs, as appropriate;
Public involvement in the development of plans and TIPs; and

Defined working relationships among States, Metropolitan Planning Organizations, Rural
Planning Organizations, tribes, gateway communities, and other agencies, as
appropriate.

Planning with respect to the FLHP includes periodic monitoring of the transportation system to
carry out the following:

Identify current and potential future transportation deficiencies by conducting
transportation planning studies;
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° Identify functional, structural or safety deficiencies, including an assessment of the
condition of pavement, bridges, and traffic congestion;

° Identify the scope of a project and its respective limits; and

) Develop preliminary cost estimates for various improvement alternatives for use by the
owner agency to balance capital improvements; Resurfacing, Rehabilitation, and
Restoration (3R or RRR) projects; and maintenance programs.

Programming consists of scheduling those identified transportation improvements that provide
access to or within Federal or Indian lands both through the FLHP and through the respective
programs of the cooperating agencies. Funding requirements, personnel resources and the
relative need for the projects are all considered when programming them in a long-range
schedule.

Ultimately, this planning and programming process provides the delivery team with the projects
and the funds to properly schedule a specific project for design.

The Federal roads associated with the FLHP consist of the following:

° Public_Lands_Highways (public roads providing access to, within or adjacent to Federal

Affairs (BIA).

Other roads for which the FLH Divisions provide planning, design and construction services

off military reservations that are under the jurisdiction of a State or local government, Virgin
Islands road and bridge projects administered by the Virgin Islands Government, Washington,
DC road and bridge projects administered by the District of Columbia Government and roads
and bridges of other Federal agencies, cooperating foreign countries and cooperating State
agencies on a reimbursement basis. In addition to the FLHP, funds may also be provided for
roads owned by the National Park Service, Fish and Wildlife Service and the Bureau of Indian
Affairs through other appropriations.

lRefer to [ - - ] Division Supplements for more information.
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2.2 GUIDANCE AND REFERENCES

There are many policy references that apply to the FLHP and the associated transportation
systems. (See Chapter 1 for definitions.) These include the following:

1. Title 23 United States Code (23 USC). The following sections of Title 23 apply:

Section 101 - Definitions and Declarations of Policy,
Section 125 — Emergency Relief,

Section 134 — Metropolitan Planning,

Section 135 — Statewide Planning,

Section 201 — Authorizations,

Section 202 — Allocations,

Section 203 — Availability of Funds,

Section 204 — Federal Lands Highway Program,
Section 205 — Forest Development Roads and Trails,
Section 210 — Defense Access Roads, and

Section 214 — Public Land Development Roads and Trails.

2. Title 23 Code of Federal Regulations (23 CER). The following parts of Title 23 apply:

Part 450, Subpart B — Statewide Transportation Planning,

Part 450, Subpart C — Metropolitan Transportation Planning and Programming,
Part 660, Subpart A — Forest Highways,

Part 660, Subpart E — Defense Access Roads,

Part 661 — Indian Reservation Road Bridge Program,

Part 668 — Emergency Relief Program,
Part 771 — Environmental Impact and Related Procedures,
Part 970 — National Park Service Management Systems,

Part 971 — Forest Service Management Systems,

Part 972 — Fish and Wildlife Service Management Systems, and

Part 973 — Management Systems Pertaining to the Bureau of Indian Affairs and
the Indian Reservation Roads Program.

3. Title 25 Code of Federal Regulations (25 CFR). The following parts of Title 25 apply:

Part 170 — Indian Reservation Roads Program.

4.  Federal-Aid Policy Guide (FAPG). The following sections of the FAPG apply:

FAPG 23 CFR 660A — FH Administration (includes 23 CFR 660A and non-
regulatory supplement),

FAPG 23 CFR 660E — Defense Access Roads (includes 23 CFR 660E and non-
regulatory supplements 1-5),

FAPG 23 CFR 668B — Emergency Relief Program Procedures for Federal
Agencies for Federal Roads (includes 23 CFR 668B),

FAPG 6090.13 — Preliminary Engineering and Construction for Other Federal
Agencies,
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° FAPG 6090.13A — Preliminary Engineering and Construction for Other Federal
Agencies, and

° FAPG 6090.17 — Indian Reservation Roads.

Federal Lands Highway Manual (ELHM). Refer to Chapter 2, “Planning and
Programming”.

National Interagency Agreements. The following listed agreements are base
agreements covering the standard procedures for coordinating the respective programs.
These agreements, associated supplemental agreements and agreements for other
programs administered by FLH are accessible through the FHWA's Electronic
Centralized Agreement Library (E-CAL):

Forest Service, effective May 11, 1981;
Bureau of Land Management, Feb. 26, 1982;
Bureau of Indian Affairs, May 24, 1983;
National Park Service, May 19, 1983; and
Fish and Wildlife Service, April 12, 1999.

2-4
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2.3 PROGRAMS

The Office of Federal Lands Highway (FLHO) administers the FLHP and plays a role in
delivering transportation projects for several other Federal agency transportation systems and
programs.

231 FEDERAL LANDS HIGHWAY PROGRAM (FLHP)

The Surface Transportation Assistance Act of 1982 established the FLHP. This allowed Federal
Highway Trust Funds (HTF) to be spent on Park Roads and Parkways and Indian Reservation
Roads that were previously not eligible for HTF financing. Additionally, the Forest Highways
and FLH Programs that were previously financed by HTF were brought under the umbrella of
the FLHP. The Refuge Roads Program was added to the FLHP in 1998 as part of the
Transportation Equity Act for the 21st Century (TEA-21). Passage of the SAFETEA-LU in 2005
continued all of these programs under the FLHP.

and_Parkways, Indian_Reservation Roads and Refuge Roads. The Public Lands Highways

Program is comprised of both the Forest Highway Program and the Public Lands Highway
Discretionary Program.

2311 Public Lands Highways

Lands Highways funding to Forest Highways, and thirty-four percent to PLHD. The following
subsections briefly describe each of these highway categories:

23.1.1.1 Forest Highways

The Forest Highways (FH) Program provides funding for selected transportation projects
providing access to, within, or adjacent to National Forests and Grasslands.

Administration — Forest Highways as described in 23 CFR 660 are roads that are: (1) wholly
or partly within or adjacent to and serving the National Forest System, (2) under the jurisdiction
of and maintained by a public authority and (3) open to public travel. Forest highways are
designated from the eligible roads by FHWA, in consultation with the FS and the appropriate
State Department of Transportation (State DOT).

FH route designation is delegated to the FLH Division Engineer. Either the FS or the State can
nominate a route, but it must adhere to the following criteria:

° The route is under the jurisdiction of a public authority and open to public travel.
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° The route provides a connection between adequate and safe public roads and the
resources of the National Forest System that are essential to the local, regional or
national economy and/or the communities, shipping points or markets that depend upon
those renewable resources.

° The route serves other local needs (e.g. schools, mail delivery, commercial supply, etc.)
and access to private property within the National Forest System; serves high-volume
traffic, which is generated by use of the National Forest System and its resources; or
serves National Forest System-generated traffic volumes that have a substantial impact
on roadway design and construction.

Program of Projects — Long-range transportation programs and project schedules are
developed at program meetings that are generally held annually. A meeting is held in each
State that has an operating tri-agency agreement among the FHWA, FS and State DOT (See
Exhibit_2.4—-A). At these meetings, potential projects are discussed and a FH program

developed. Representatives of the tri-agency partnership and other interested agencies attend
the meetings.

FH projects are selected based on the following criteria:

) The development, utilization, protection and administration of the National Forest
System and its renewable resources.

° The enhancement of economic development at the local, regional and national level.

° The continuity of the transportation network serving the National Forest System and its
dependent communities.

° The mobility of the users of the transportation network and the goods and services
provided.

° The improvement of the transportation network for economy of operation and
maintenance, and for the safety of its users.

° The protection and enhancement of the rural environment associated with the National
Forest System and its renewable resources.

° The results from the pavement, bridge and safety management systems.

The objective of the program meetings is to reach agreement on a minimum five-year FH
program that can be accomplished with the available funding and the project delivery
capabilities of each agency.

Funding — FH funds are allocated by formula to States having national forest lands. Since the
allocations are made for each State, project costs must fit within the available funds. FH funds
may be borrowed by one State from another State with unobligated monies provided that these
funds are returned by the end of the current highway authorization period. Allocations are
managed in the FLH Division offices, but obligation limitation is controlled at Headquarters.
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23.1.1.2 Public Lands Highways Discretionary

Public Lands Highways Discretionary (PLHD) provides funding for select transportation projects
providing access to, within, or adjacent to Federal and Indian lands. Public lands highways are
those main highways through unappropriated or unreserved public land, non-taxable Indian
lands or other Federal reservations, which are on the Federal-aid system.

The FHWA Office of Infrastructure and FLHO co-administer the funds for PLHD. The States
submit applications for the projects, and the FHWA verifies eligibility. Once eligibility has been
determined, funding is made available and the customary project development process can
proceed.

2.3.1.2 Park Roads and Parkways

The Park Roads and Parkways (PRP) Program provides funding that may be used by the NPS
and the FHWA for the planning, design, construction, or reconstruction of designated public
roads that provide access to or within national parks, recreation areas, historic areas, and other
units of the National Park Service.

Administration — The National Park Service and the Federal Highway Administration through
the FLHO jointly administer the program, in accordance with Interagency Agreements. FLHO is
tasked with overall stewardship and oversight of the Program. In addition, the FLH Divisions
undertake the majority of the design and construction work. They also conduct the inventory
and condition assessments for park roads, parkways, bridges and tunnels. The NPS develops
the priority program of projects and is responsible for planning, environmental compliance and
protection of park values.

Routes on the PRP system are those designated with a functional classification I, II, I, VII and
VIII, based on the Park Road Standards. There is no formal approval required for roads in this
system.

Program of Projects — A priority program of projects developed by the NPS and approved by
FHWA is used to allocate funds for PRP. Annually, the NPS issues a call for projects, and each
park unit submits to its regional office a list of improvement priorities. The regional office then
develops its list of projects based on the budget provided by NPS headquarters (WASO). Each
FLH Division meets periodically with appropriate NPS Regions to establish a program of
projects to be funded five to ten years into the future. This regional program of projects is then
submitted to WASO for coordination and consolidation into a nationwide PRP program that
WASO subsequently submits to the FLHO for approval.

Funding — Funding is provided for the planning, design, construction, reconstruction or
improvement of park roads and parkways, including bridges, tunnels, and trails located within
units of the National Park System. Some of the funds are used for alternative transportation
systems including buses, trails, ferries and transit facilities. Title 23 also authorizes funding to
be used for other projects such as pedestrian and bicycle facilities, adjacent vehicular parking,
interpretive signage, acquisition of scenic easements and scenic or historic sites, and
construction or reconstruction of roadside rest areas.
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Most funds are allocated to projects in three categories:
1. Rehabilitation (3R) and Reconstruction (4R) Projects

Paving

Bridge rehabilitation, painting and replacement
Safety improvements

Drainage

Tunnel rehabilitation

2.  Congressionally Mandated Parkway Completion Projects:

° Natchez Trace Parkway — Multi-use Trail
° Foothills Parkway — Missing Link, 8E Section

3.  Transportation Management Program (TMP).

The TMP, formerly the Alternative Transportation Program (ATP), integrates all modes
of travel within a park including transit, ferries, rail, bicycle and pedestrian linkages, and
the personal vehicle.

2.3.1.3 Indian Reservation Roads

The Indian Reservation Roads (IRR) Program provides funding that may be used by Indian
tribal governments, the Bureau of Indian Affairs, and the FHWA for the planning, design,
construction, or reconstruction of designated public roads that provide access to or within an
Indian reservation, Indian lands, Indian communities, and Alaska native villages.

Administration — The IRR Program is co-administered by the Bureau of Indian Affairs (BIA)
and FLHO. IRR system roads are public roads that are located within or provide access to:

° An Indian reservation or Indian trust land; or

° Restricted Indian land that is not subject to fee title alienation without the approval of the
Federal Government; or

° Indian or Alaska Native Villages, groups or communities in which Indians and Alaska
Natives reside, whom the Secretary of the Interior has determined are eligible for
services generally available to Indians under Federal laws specifically applicable to
Indians.

The BIA regional offices designate routes on the IRR system after nomination by the Tribal
governing body. BIADOT does the final quality assurance/quality control of a proposed
inventory route prior to its being accepted into the inventory. Up to 25 percent of a tribe’s IRR
Program funds may be used for maintenance.

Program of Projects — The IRR Transportation Improvement Program (IRRTIP) incorporates
projects by region as submitted through the BIA region-wide control schedule, with input from
the tribes through the tribal priority list or a Tribal Transportation Improvement Program. The
IRRTIP is submitted to the BIADOT for review and concurrence. FLHO has final approval of the
IRRTIP.
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Funding — Funds are distributed according to the Tribal Transportation Allocation Methodology
as defined in 25 CFR 170, Indian Reservation Roads Program. A majority of the IRR program
funds is distributed either to the 12 BIA regions or directly by the BIA to self-governance tribes
based on a relative needs distribution factor defined in the regulation. The factor is derived from
a combination of cost-to-construct, vehicle miles traveled and population. After the IRRTIP is
reviewed and approved by the FLHO, funds are transferred from the BIA Division of
Transportation (BIADOT) to the BIA regions for those projects being administered by the BIA, by
the tribes under Public Law 93-638 contracts, or directly to self-governance tribes based on their
Annual Funding Agreement with the BIA. Funds may be allocated to the respective Division
offices for those projects where the BIA or tribe has requested assistance.

2314 Refuge Roads

The Refuge Road Program (RRP) provides funds that may be used by the USFWS and the
FHWA for the maintenance and improvement of public roads that provide access to or within a
unit of the National Wildlife Refuge System. Construction of new roads is not permitted, except
to accommodate spot traffic safety improvements.

Administration — The RRP is co-administered by the FLHO and the USFWS. The program
provides a means to pay the cost of maintenance and improvement of public roads that provide
access to or within a unit of the National Wildlife Refuge System and for which title and
maintenance responsibility is vested in the Federal government.

Program of Projects — Projects are selected taking the following into consideration:

The Comprehensive Conservation Plan for each refuge,
Access needs as identified through land use planning,

Impact of land use planning on existing transportation facilities,
The National Wildlife Refuge System Act of 1966.

Projects are selected by the USFWS and approved by FLHO. Annually, each refuge submits to
its regional office a list of improvement priorities. Regional priorities are developed using the
refuge requests. The regional directors then cooperatively develop a list of service-wide
priorities. Each FLH Division meets periodically with appropriate USFWS regions to establish a
five-year program of projects.

Funding — No legislative formula has been established for allocating funds. Funds are
allocated according to the relative needs of the various refuges in the National Wildlife Refuge
System. The formula for distributing funds between the USFWS regions is based on four
attributes of a region’s Refuge Road network:

Refuge road mileage, and the surface area of parking facilities and bridges,
Condition of roads and bridges,

Traffic volumes, and

Traffic crash rates.

The use of RR funds is restricted to:

° Maintenance and improvement of Refuge Roads;
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° Maintenance and improvement of adjacent vehicular parking areas, interpretive signage,
provision for pedestrians and bicycles, and construction and reconstruction of roadside
rest areas including sanitary and water facilities that are located in or adjacent to wildlife
refuges;

° Administrative costs associated with maintenance and improvements;

° The non-Federal share of the cost of any project funded under Title 23 (Highways) or
Chapter 53 of Title 49 (Public Transportation), and

° Maintenance and improvement of recreational trails (limited to 5 percent of available
funds for each fiscal year).

23.2 OTHER FEDERAL AGENCY TRANSPORTATION SYSTEMS

Other Federal agencies have jurisdiction or responsibility over transportation systems. From
time-to-time, FHWA will perform work for these agencies. The following subsections describe
these systems and activities. The FLH Divisions may provide engineering services for the
improvement of highways for other Federal agencies, cooperating foreign countries, US
territories and cooperating State agencies on a reimbursement basis.

2.3.21 Forest Service

The Forest Service (FS) has jurisdiction over the forest transportation system. The forest
transportation system includes roads which are:

° Forest roads under the jurisdiction of the FS such as public forest access roads or forest
development roads;

° Wholly or partly within or adjacent to and serving the National Forest System; and

° Necessary for the protection, administration, use and development of FS resources.

When requested by the FS and subject to the appropriate project agreement, FLH Divisions
may provide engineering services for projects on the FS system.

2.3.2.2 National Park Service

Some National Park Service (NPS) projects on which FLH Divisions are asked to provide
engineering services are funded through agency appropriations with special funding rather than
through the FLHP. These include major special interest projects, cyclic maintenance projects
and projects with special features. In addition, the NPS also has road programs for roads within
their jurisdictional boundaries that are not open to the public (e.g., administrative, maintenance,
fire control, and other service roads).
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2.3.23 Bureau of Indian Affairs

Most Bureau of Indian Affairs (BIA)\ projects on which FLH Divisions are asked to provide
engineering services are funded through the FLHP. Others may be specially designated
projects funded through agency appropriations or other established programs.

2.3.24 Bureau of Land Management

The Bureau of Land Management (BLM) has jurisdiction over public lands development roads
and trails that are the public roads determined by the Department of the Interior to be of primary
importance for the development, protection, administration and utilization of public lands and
resources.

BLM also has jurisdiction over forest access roads on and to the O&C lands (i.e., revested
Oregon and California Railroad and reconveyed Coos Bay Wagon Road grant lands) in Oregon.

When requested by BLM and subject to the appropriate project agreement, FLH Divisions may
provide engineering services for projects on the BLM system.

2.3.25 Department of Defense

Department of Defense (DOD) access roads are roads designated by DOD as important to the
military because they access military reservations, defense industry sites and sources of raw
materials. These roads are most often owned by State or local governments and are generally
not within the boundaries of military reservations. Other roads that also meet the criteria of
DOD access roads are highways and highway connections that are shut off from general public
use by closures or restrictions at military reservations or defense industry sites. From time-to-
time, DOD will request through the appropriate project agreement that an FLH Division provide
engineering services for a specific site.

2.3.3 EMERGENCY RELIEF FOR FEDERALLY OWNED ROADS (ERFO)
PROGRAM

2.3.3.1 Program Intent

The ERFO Program is intended to help pay the unusually heavy expenses associated with the
repair and reconstruction of Federal roads and bridges seriously damaged by a natural disaster
over a wide area or catastrophic failure. Restoration in-kind to pre-disaster conditions is
expected to be the predominant type of repair. The following definitions apply:

1. Serious Damage. Heavy, major or unusual physical damage to the highway that
severely impacts the safety, capacity or usefulness of the highway or results in road
closure. Serious damage must be beyond the scope of heavy maintenance.
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Wide Area. An area sufficiently large enough to encompass parts of all or several
entities (e.g., counties, States, Federal agency management units (individual forests,
parks, refuges, regions, districts, etc.)) and can include areas outside of the land
administered by a Federal agency applying for emergency relief.

Catastrophic Failure. A catastrophic failure of a road or bridge is a failure that is
sudden and complete due to an external cause. The failure must occur on a major
segment or element of the road system and cause a disastrous impact that results in
unusually high expenses.

Disastrous Impact. Denotes severe disruption of access to critical facilities (e.qg.,
schools, hospitals, residences) or severe economic impact to an industry important to
the local economy or elimination of access to a major portion of Federal lands.

Federal Roads. Forest highways, forest development roads and trails, park roads and
trails, parkways, refuge roads and trails, public lands highways, public lands
development roads and trails, and Indian reservation roads as defined under 23 USC

101(a).

2.3.3.2 Funding Source

The Highway Trust Fund is the source of Emergency Relief funds. Funding for emergency and
permanent repairs of Federal-aid and other federally owned roads and bridges is authorized by
23 USC 125. Congress can also authorize additional emergency relief funds through
supplemental appropriations.

2.3.3.3 Administrative Procedures

The administrative procedures for this program are outlined in the Emergency Relief for
Federally Owned Roads, Disaster Assistance Manual, FHWA-FLH-04-007, April 2004.

2-12
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2.4 PLANNING AND PROGRAM COORDINATION

FLH uses a variety of mechanisms for program planning and coordination, including
interagency, State, local and other miscellaneous project agreements. Additionally, there are
standing agreements with several agencies, including the FS, BLM, BIA, FWS and NPS, that

241 INTERAGENCY AGREEMENTS

Whenever FLH performs work for other agencies or other agencies perform work for FLH, an
interagency agreement is executed between the organizations. The agreement must spell out
the responsibilities and the method of payment for the services rendered. This agreement may
cover a continuing program or cover an individual project.

24.2 FEDERAL/STATE FOREST HIGHWAY TRI-AGENCY AGREEMENTS

Each State participating in the Forest Highway (FH) program is required to enter into an
agreement setting forth the terms by which FH projects will be planned, programmed, designed,
constructed and maintained. A sample Forest Highway Tri-Agency Agreement is shown in

and include the appropriate FLH Division, the FS and the respective State DOT.

2.4.3 FEDERAL/COUNTY FOREST HIGHWAY INTERAGENCY AGREEMENTS

Each county participating in the FH program is asked to enter into an agreement similar to the
tri-agency agreements. It is important to insure that roles and responsibilities are clear, since
counties are generally not familiar with Federal-aid requirements such as the Uniform
Relocation Assistance and Real Property Acquisition Policies Act of 1970. A sample

244 FOREST HIGHWAY PROJECT AGREEMENTS

Every project constructed under the FH program should have a project agreement implementing
the terms of the FH tri-agency agreement. Exhibit 2.4—C is a sample project agreement.

However, the FH regulations require a project agreement only when the following conditions
exist:

° A cooperator's funds are to be made available to FHWA for the project or any portion of
the project;

° Federal funds are to be made available to a cooperator for any work;
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° Special circumstances exist that make a project agreement necessary for payment
purposes, or to clarify any aspect of the project; and

° It is necessary to document jurisdiction and maintenance responsibility.

245 MISCELLANEOUS INTERAGENCY AGREEMENTS

In addition to the above agreements, the FLH Divisions enter into agreements with utilities,
railroads, other Federal agencies, State agencies and local governments to perform specific
tasks (e.g., utility removal, railroad crossing protection, signing and markings, materials testing
or investigation, special project design, construction management activities).
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Exhibit 2.4-A SAMPLE FOREST HIGHWAY TRI-AGENCY AGREEMENT

Parties to Agreement. [Eastern][Central][Western] Federal Lands Highway Division, Federal
Highway Administration, U.S. Department of Transportation, hereinafter referred to as the
FHWA unless otherwise noted; the U.S. Department of Agriculture (USDA) Forest Service,
hereinafter referred to as the FS; and the [State] Department of Transportation, hereinafter
referred to as the [State] DOT.

Purpose: The purpose of this Forest Highway Statewide Agreement (Agreement) is to set forth
the general Statewide procedures, mutually acceptable to the parties hereto, for the cooperative
planning, programming, survey, design, construction, and maintenance of Forest Highways (FH)
in the State of [State], pursuant to the provisions of Title 23 United States Code (USC), Sections
202, 203 and 204, and the regulations issued thereunder by the Secretary of Transportation and
the Secretary of Agriculture. The Agreement also incorporates the public involvement/public
hearing requirements of Title 23 Code of Federal Regulations (CFR) Part 771.111 and 40 CFR
Parts 1500 through 1508, other associated environmental review procedures under 23 CFR
Part 771, and applicable FS requirements.

Under the Federal Lands Highway Program, Congress has authorized funds for FH that are
within, or provide access to the National Forest System (NFS). Recognizing (1) that substantial
benefits will accrue to the State and to the Nation from the construction and maintenance of
such FH and (2) that the FH are under the jurisdiction of a public road authority, and further (3)
that the [State] DOT has systems planning, maintenance, right-of-way acquisition, and
interdisciplinary facilities available to assist in the accomplishment of the work, as required by
23 CFR Part 660; it is deemed fitting and desirable to the Parties hereto to express by this
Agreement the general terms of their cooperation in order to achieve maximum benefits in the
public interest.

As stated in 23 CFR Part 660.111, the design and construction of FH projects will be
administered by the FHWA unless otherwise provided for in a Federal-Aid Project Agreement
(PR-2) approved under that Subpart. Through this Agreement, it is recognized that the [State]
DOT may administer the design and construction of the FH projects.

In addition, the Parties may enter into a specific project agreement that identifies a different
design and construction agency.

Forest Highway Routes. This Agreement shall cover the FH routes, previously approved for
inclusion in the designated FH network dated , and any approved amendments. The
FHWA shall maintain the inventory of the approved designated FH network. The list of such
approved routes may be varied from time to time by agreement between the [State] DOT and
the FS, with the approval of the FHWA, either by adding routes or removing routes or by altering
the description of any route to give it proper identity. Each such action shall be indicated by a
revised list showing the effective date of the revision.
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Exhibit 2.4-A SAMPLE FOREST HIGHWAY TRI-AGENCY AGREEMENT
(Continued)

Transportation Planning/Management Systems. It is recognized that FH are an integral part
of the road network in any State. Transportation planning will be performed by the [State] DOT.
The [State] DOT will work with the FS and the FHWA on long-range planning activities of mutual
concern. The [State] DOT agrees that it will adhere, in performing these functions, to the
environmental review/public involvement/public hearing procedures required under the
guidelines of 23 CFR Part 771; to the statewide and metropolitan planning requirements of 23
CFR Part 450, and to appropriate agency implementing procedures and policies. The [State]
DOT, the FHWA, and the FS agree to incorporate the long range FH transportation plan into the
State's long range transportation plan. The [State] DOT agrees to share information on FH
routes in bridge, pavement, and safety management systems.

Program of Projects. A program meeting will be held biennially, or more frequently if deemed
necessary, including the [State] DOT, the FHWA, and the FS, in accordance with 23 CFR Part
660.109(a). After agreement has been reached on the program of projects, the FHWA will
prepare the updated program and forward copies to the [State] DOT and the FS.

The FHWA will provide the FH project data to the [State] DOT prior to the [State] DOT’s public
involvement process on the proposed Statewide Transportation Improvement Program (STIP).
After the conclusion of the public involvement process, the [State] DOT will incorporate the
program of projects into its STIP. The [State] DOT will also forward a copy of the program to the
appropriate Metropolitan Planning Organization (MPO) for incorporation into its Transportation
Improvement Program (TIP) before April 1 of each year.

Development of Projects. As stated previously, either the FHWA or the [State] DOT will be
the agency administering the design and construction of FH projects. If it is determined to be in
the public interest to have an agency other than the FHWA or the [State] DOT be responsible
for the administration of the FH project, a Memorandum of Agreement specific to the project will
be prepared which will establish the responsibilities of each party. Regardless of which agency
is administering the project, once projects are included in an approved FH program, the agency
administering the project shall proceed promptly, and projects shall be carried forth through
completion in accordance with the approved program.

Design standards for the FH projects shall be appropriate to the use of the road, scope of the
project and in consideration of the natural and cultural environment. Standards specific to FH or
to a particular project will be established by agreement between the [State] DOT and the FS,
with the approval of the FHWA.

It is the intent of the project development process to keep all agencies informed of progress, to
request the [State] DOT, FS and FHWA attendance at the scheduled plan reviews, and to
obtain written concurrence of the plans, specifications, and estimate (PS&E) and FHWA
approval prior to advertisement. If it becomes evident during the development of the project,
that the scope of the project or the anticipated construction cost needs to be changed, the
agency administering the project will initiate coordination with the other parties to obtain
concurrence and approval of the change in the project.
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Exhibit 2.4-A SAMPLE FOREST HIGHWAY TRI-AGENCY AGREEMENT
(Continued)

Specifically, if the FHWA is administering the project, the FHWA will coordinate all plan reviews
with the [State] DOT and the FS and obtain written concurrence in the PS&E prior to
advertisement of the project for construction. The FHWA will follow established Federal Lands
Highway Program procedures for the development of the project, taking established [State] DOT
and FS practices into consideration, where appropriate.

If the [State] DOT is administering the project, the [State] DOT will coordinate with the FS during
the development of the project, obtain written concurrence of the PS&E from the FS, and submit
the advertisement PS&E package with evidence of the FS concurrence to the FHWA for FHWA
project authorization. Upon FHWA approval that the project was developed in accordance with
the approved program, FHWA will obligate funds and authorize the [State] DOT to proceed with
the advertisement and construction of the project. Except as stated previously for coordination
with the FS and FHWA approval and funding authorization, the [State] DOT will follow approved
Federal-aid procedures in the administration of the project.

Compliance with Environmental Review/Public Involvement/Public Hearing Requirements
in Project Development. The FHWA and the [State] DOT will adhere to the environmental
review/public involvement/public hearing procedures required under the guidelines of 23 CFR
Part 771 and appropriate agency implementing procedures and policies. These procedures
include providing early and continuing opportunities during the project development process for
the public to be involved in the identification of social, economic and environmental impacts.
When the FHWA is administering the project, consideration will be given to following the [State]
DOT and FS public involvement procedures. When the [State] DOT is administering the project,
the FHWA Federal-aid Division office will take all formal approval action on the environmental
document in accordance with Federal-aid procedures.

The National Environmental Policy Act (NEPA) requires all Federal agencies and their agents to
evaluate and disclose environmental impacts of their actions. This environmental evaluation
process often involves several agencies. It is the intent under the Council of Environmental
Quality (CEQ) regulations for a project to be evaluated one time comprehensively by a
designated lead agency. Because highways are a charged responsibility of the FHWA and its
companion State Departments of Transportation, it is reasonable to expect the FHWA to
coordinate and complete the environmental process consistent with all State and Federal
regulations.

The role and level of involvement of the FS will vary dependent upon the scope of the proposed
action. Many projects will be confined within the limits of existing road rights of way and
easements. This work will have minimal off-site impact and minor influence on the management
program of the FS. Coordination for this type of project will ensure conformance with the
approved FH program of projects and require a limited level of environmental resource
coordination.
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Exhibit 2.4-A SAMPLE FOREST HIGHWAY TRI-AGENCY AGREEMENT
(Continued)

Projects that encroach on National Forest System lands need a greater level of FS review of
project area resources and potential project impacts, and more detailed documentation by both
the agency administering the project and the FS. Because the highway project is the proposed
action triggering the environmental review process, the FS is to be a Cooperating Agency.
Because the FS is required to conduct an evaluation of the proposed highway action resulting in
the consent to the appropriation and transfer of lands to the [State] DOT, it is appropriate to
document the review process and conclusions independently and attach these to the
environmental document by appendices. When encroachment of National Forest System lands
is anticipated, the agency administering the project and the FS should meet and agree upon the
specific scope of the resource surveys, the type and frequency of public involvement actions to
be used in the development of the project and the time frame for the FS to complete its decision
process for the appropriation of the lands. These procedures will allow both the agency
administering the project and the FS to fulfill their obligations in their own documentation
formats, yet tie the coordinated reviews in a single NEPA document consistent with CEQ
guidelines. In coordinating the environmental process and the anticipated Federal land transfer,
the intent is to coordinate the issuance with the FS Decision Notice for the pending Federal land
transfer and the NEPA public involvement process to achieve one joint public involvement
process.

Construction of Projects. Minor changes in grade, alignment, surface course, or structures
made necessary by unforeseen contingencies or deemed desirable by conditions that develop
during the progress of work may be made by the agency administering the construction project
without the prior or separate approval of the other parties to this Agreement. It is incumbent
upon the agency administering the project to ensure that any such changes are not in conflict
with any of the environmental and/or design parameters agreed to in the development of the
project.

All construction is to be performed by contract entered into by competitive bids unless some
other method is deemed to be more advantageous and in the public interest.

Following the award of the construction contract, the agency administering the project will notify
the other parties in writing of the award of the construction contract, and invite their attendance
to a preconstruction conference. Such meetings will provide an opportunity for all interested
parties to discuss their mutual concerns regarding project construction. During construction, the
FS (and the [State] DOT, if FHWA is administering the project) will consult with the Project
Engineer on matters pertaining to project construction, environmental and resource coordination
required in the stipulation of special use permits for activities such as clean up, borrow pit
seeding, or other similar activities.

The FS (and the [State] DOT if FHWA is administering the project) will be invited to participate
in the final inspection. FS and [State] DOT patrticipation is to ensure that the project was
constructed in accordance with the approved FH program.

The FHWA will administer projects in accordance with established Federal Lands Highway
Program procedures, and in accordance with the applicable Federal acquisition regulations and
procedures. The [State] DOT will administer projects in accordance with approved Federal-aid
procedures.
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Exhibit 2.4-A SAMPLE FOREST HIGHWAY TRI-AGENCY AGREEMENT
(Continued)

Funding. When any proposed construction is to be administered by the [State] DOT and
financed in whole or in part with Federal funds, such circumstances will be set forth in the
Project Agreement (PR-2) together with a statement of the amount of Federal funds obligated
for the project. The expenditure of Federal funds shall not exceed the amount shown on the
PR-2. If it appears that the project cost may exceed the estimate and additional Federal funds
may be needed, no obligation on the part of FHWA shall occur until the [State] DOT requests
and receives an approved Modification of Federal-Aid Project Agreement (PR-2A).

As the work progresses, the [State] DOT shall submit Form PR-20 vouchers to the FHWA or
shall submit electronic billing claims to the FHWA using the FHWA PR-20 Electronic Billing
System for payment of the Government's pro rata share of the cost of the work. The [State]
DOT shall send Form PR-20 to: [Eastern][Central][Western] Federal Lands Highway Division,
Federal Highway Administration, [fill in address here]. Upon completion of the work, the [State]
DOT shall send a final voucher form PR-20 to the FHWA at the above address.

When the FHWA is administering projects funded entirely with FH funding or other funding
provided directly to the [Eastern][Central][Western] Federal Lands Highway Division, all project
financial transactions will be processed in the Federal Lands Highway Division office.

If State, local, other Federal-aid funds or FS funds are made available on projects, the cost
responsibilities and procedures to transfer these funds or to reimburse either the [State] DOT or
the FHWA for eligible project costs shall be covered by a Memorandum of Agreement specific to
the project. Any unused balance of these funds will be returned to the provider after closure of
the financial records. The amount of cooperative funds as set forth in the Memorandum of
Agreement specific to the project shall be the maximum commitment to the project, unless a
modification of the Memorandum of Agreement specific to the project is executed.

When [State] DOT and/or FS funds are involved, the agency administering the project shall
furnish to the other parties a summary statement of the cost of the project. The FHWA will
provide a statement of the FH portion of the project cost as reported in periodic FH financial
reports. All financial information will be available at any time to the parties to this Agreement
upon request.

Project Agreement. A specific project agreement is to be entered into between the [State]
DOT and the FHWA for each project for which (1) the survey, construction, acquisition of rights-
of-way, or maintenance in connection with a project included in an approved FH program is to
be accomplished in a different manner from that set forth in this Agreement, or (2) cooperative
funds, including Federal funds from programs other than the Federal Lands Highway Program,
are to be made available to the FHWA for the project.

Rights-of-Way. Rights-of-way or other interests in property are to be acquired by and in the
name of the [State] DOT. The cost of such rights-of-way or other interests in property acquired
by the [State] DOT is to be at the [State] DOT’'s expense, unless otherwise provided in a
Memorandum of Agreement specific to the project. The Agency administering the project will
perform the title searches, surveys, write the description, and prepare right-of-way plans.
Regardless of whether the FHWA or the [State] DOT administers the project, the [State] DOT
will administer the right-of-way acquisition. The [State] DOT shall certify to the FHWA that the
right-of-way has been acquired in accordance with Federal-aid procedures.
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Exhibit 2.4-A SAMPLE FOREST HIGHWAY TRI-AGENCY AGREEMENT
(Continued)

For Federal land transfers, the agency administering the project will prepare a Highway
Easement Deed. All Federal land transfers will be completed in accordance with the Federal-
aid procedures that stipulate the coordination process with the Federal agency, the [State] DOT,
and the FHWA Division office to execute the Federal lands transfer.

Access across National Forest Lands needed for such uses as access to gravel or fill sources
and temporary use of lands (such as material source sites, stockpile sites, disposal sites, minor
sloping, etc.) outside of the right-of-way required for the construction and maintenance of the
highway facility, will be authorized by the FS issuance of an appropriate special use permit.

Claims. The agency administering the project is responsible for resolution of any claim that
arises as a result of any project design or construction contract. For [State] DOT administered
projects, reimbursement of the settlement will be made in accordance with established Federal-
aid procedures.

Maintenance. The [State] DOT will maintain the FH project, or, by formal agreement with
appropriate officials of a county, municipal government, or other public road authority, cause it
to be maintained.

The project shall be inspected by the FS, the FHWA, and the [State] DOT to identify and resolve
any mutual concerns, prior to final construction acceptance by the contracting authority.
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Exhibit 2.4-A SAMPLE FOREST HIGHWAY TRI-AGENCY AGREEMENT
(Continued)

Amendments to FH Statewide Agreements. This Agreement together with the environmental
review/public involvement/public hearing procedures may be modified by advance notice of 60
days from any of the three parties to the other two.

This Agreement shall be effective as of the _ ™ day of ___, 20 __, and shall supersede all prior
existing cooperative agreements for the same routes entered into pursuant to 23 USC Sections
202, 203, and 204, "Federal Lands Highway Program" except those involving commitment of
funds or arrangement for the performance of construction work on projects underway but not yet
completed and final settlement made.

[STATE] DEPARTMENT OF AGRICULTURE
DEPARTMENT OF TRANSPORTATION FOREST SERVICE
REGION [Number]

By: By:
Title: _State Highway Administrator Title: Regional Forester
Date: Date:

DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

[EASTERN][CENTRAL][WESTERN] FEDERAL LANDS HIGHWAY DIVISION

By:

Title: _Division Engineer

Date:
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Exhibit 2.4-B SAMPLE FOREST HIGHWAY AGREEMENT WITH A COUNTY

FOREST HIGHWAY AGREEMENT
(with COUNTY)

Parties to Agreement. Federal Highway Administration, US Department of Transportation,
hereinafter called “FHWA,” and the County of , State of ,
hereinafter called the “County.”

Purpose. The purpose of this Agreement is to set forth the general terms and conditions,
mutually acceptable to the parties hereto, for the project selection, project agreements, survey,
design, construction, rights-of-way acquisition and maintenance of Forest Highways in
County, , pursuant to the provisions of Title 23 USC §204
and Title 23 CFR 660 Subpart A.

Project Selection. Projects will be selected by mutual agreement of FHWA, the Forest Service
(FS), and the [State] Department of Transportation ([State] DOT), acting on behalf of the
County, in accordance with Title 23 CFR Part 660.109.

Project Agreement. In addition to this Forest Highway Agreement, a project agreement shall
be entered into between FHWA and the County for each project prior to the expenditure of
Federal funds. The purpose of the project agreement is to spell out the project specifics that
cannot be covered in this general agreement, including project length, geometrics, rights-of-way
requirements and utility relocation requirements.

The project agreement shall set forth the procedure between FHWA and the County when:

° the survey, construction, acquisition of right-of-way or maintenance in connection with a
project included in an approved Forest Highway program is to be accomplished in a
different manner from that set forth in this Forest Highway Agreement;

° Federal funds are to be made available to the County for the project; or

° County funds are to be made available to FHWA for the project; project agreements are
to be executed in triplicate, one executed copy being for the County, one for the Forest
Service and one for FHWA.

Survey, Design and Construction. FHWA will administer the survey, design and construction
of each Forest Highway project unless otherwise provided for in a project agreement. The
location of the survey and the general design will be accomplished to the mutual satisfaction of
the County, FS and FHWA. The County is encouraged to provide input in the project
development phase.

The project will be constructed as promptly as possible after funds are made available. Minor
changes in grade, alignment, surface course or structures made necessary by unforeseen
contingencies or deemed desirable by conditions developing during the progress of the work
may be made by FHWA without the prior or separate approval of the County. FHWA will, to the
extent practicable, ensure that any such changes are not in conflict with any of the
environmental and/or design considerations agreed to in the development of the project.
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Exhibit 2.4-B SAMPLE FOREST HIGHWAY AGREEMENT WITH A COUNTY
(Continued)

All work will be performed by contract entered into by competitive bids unless another method is
mutually deemed to be in the public interest. No construction shall be undertaken on any Forest
Highway project until plans, specifications and estimates have been concurred with by the
County and FS, and approved by FHWA.

Compliance with Federal-aid Procedures. Projects or phases of projects administered by the
County will be developed in accordance with applicable Federal-aid procedures, including
appropriate environmental procedures as set out in Title 23. Projects or phases of projects
administered by FHWA will be developed in accordance with 23 CFR Parts 660 and 771.

Rights-of-Way and Utilities. The County or their agent in the name of the County will acquire
right-of-way or other interests in property needed for a project. The cost of such right-of-way or
other interest in property will be at the County's expense unless otherwise provided in the
project agreement. Federal-aid procedures (23 CFR Part 710) shall be used for rights-of-way
acquisition.

FHWA will cooperate in the procurement of rights-of-way over or upon Federal lands or other
lands under the jurisdiction of the United States government that is required for any project and
will furnish the County copies of survey notes, maps and other records unless otherwise
provided for in a project agreement.

Pending the execution and recording of deeds or other instruments for the rights-of-way over
private lands, the County shall obtain right-of-entry thereon for construction purposes. Ultilities
that are located within the construction limits of the proposed rights-of-way shall be relocated at
the expense of the County prior to awarding the construction contract. Utilities may be
accommodated on the rights-of-way when such utilities do not interfere with the free and safe
flow of traffic or otherwise impair the highway or its visual quality.

Maintenance. After construction of Forest Highway projects, the County agrees to operate and
maintain the highway at the County's expense. Maintenance is the preservation of the entire
highway, including surface, shoulders, roadside, structures and such traffic-control devices as
are necessary for its safe and efficient utilization.

During construction, the contractor shall bear all expense of maintaining traffic over the project
other than during the period of winter suspension. If the facility is to remain open for public use
during the winter suspension, the County agrees to provide routine maintenance, including all
snow removal, as necessary.

A Forest Highway project shall be accepted by the County for operation and maintenance when
all construction work has been completed in substantial conformity with the approved plans and
specifications, and the project has been inspected by the County, FS and FHWA.
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Exhibit 2.4-B SAMPLE FOREST HIGHWAY AGREEMENT WITH A COUNTY
(Continued)

Amendments to Forest Highway Agreements. This Forest Highway Agreement may be
modified by mutual agreement of the parties. Either party may prepare a modification by giving
notification at least 60 days in advance of the proposed effective date of the modification.

This agreement shall be effective as of the day of , and shall
supersede all prior existing cooperative agreements for the same routes entered into pursuant
to 23 USC 8204 and 23 CFR Part 660, Subpart A except those involving a commitment of funds
or arrangement for the performance of the construction work on projects underway but not yet
completed and final settlement made.

County, Department of Transportation
Federal Highway Administration
Federal Lands Highway Division

By: By:

Title: Title: Division Engineer

By:

Title:

By:

Title:
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Exhibit 2.4-C SAMPLE PROJECT AGREEMENT

US DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

FOREST HIGHWAY PROJECT AGREEMENT

State: Colorado Forest: Flatland

County: _ Clark Forest Highway Route No.: FH Route 75, Glasgow to Opheim

Project No.:__ FH75-2(1) Project Length (mi [km]): 1.3+ [2.1+] Terrain: Mountainous

This Agreement is entered into between the undersigned parties pursuant to the provision of 23
USC 204, and the Forest Highway regulations issued thereunder jointly by the Secretary of
Transportation and the Secretary of Agriculture, and in accordance with the terms of the Forest
Highway Agreement dated July 14, 1988.

Project Location. The bridge over Willow Creek located about 5 miles southwest of Opheim,
Colorado, on Clark County Route No. 236.

Description of Work. The replacement of Willow Creek Bridge and reconstruction of the
approaches.

Funding. The cost of preliminary engineering, construction engineering and physical
construction will be the responsibility of the Federal Highway Administration (FHWA). The cost
of rights-of-way, utility relocation and maintenance after completion of the project will be the
responsibility of Clark County.

Responsibility for the Survey, Design and Construction. FHWA will administer the survey,
design and construction as stipulated in the Forest Highway Agreement. Additionally, FHWA
will obtain all the necessary environmental clearances, Section 404 fill permits, materials source
permits and other Federal or State required permits.

Design Standards. The project will be designed in accordance with the AASHTO Policy on
Geometric Design of Highways and Streets, 2000 edition.

Structures will be designed in accordance with the AASHTO Standard Specifications for
Highway Bridges, 15" Edition, 1982, as supplemented.

The following general criteria will be applied for this project:

Design speed: 35 mph [50 km/h ] Roadway surface: Asphalt concrete
Design volume: Less than 400 ADT Roadway width: 24 ft [7.3 m]
Design loading: HS-20 [MS-18] Bridge width: 28 ft [8.5 m]

Rights-of-Way. The County or their agent in the name of the County will acquire rights-of-way
needed for this project.
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Exhibit 2.4-C SAMPLE PROJECT AGREEMENT
(Continued)

FHWA will prepare rights-of-way plans and legal descriptions of the necessary property needed
for the project.

Pending the execution and recording of deeds or other instruments for the rights-of-way over
private lands, the County shall obtain right-of-entry thereon for construction purposes.

Utility Relocation. Utilities that are located within the construction limits of the proposed rights-
of-way shall be relocated at the expense of the County prior to awarding the construction
contract. Utilities may be accommodated on the rights-of-way when such utilities do not
interfere with the free and safe flow of traffic or otherwise impair the highway or its visual quality.

Construction. As soon as practical after the plans are complete and as soon as funds are
available, FHWA will either advertise for or negotiate with a contractor to construct the project in
accordance with the Federal Acquisition Regulations (48 CFR 1) and the Transportation
Acquisition Regulations (48 CFR 12). During the construction phase, FHWA will provide a
project engineer to oversee and inspect the work to assure a quality product. The construction
will be governed by the plans supported by the Standard Specifications for Construction of
Roads and Bridges on Federal Highway Projects (FP-03). The project engineer is the
designated FHWA contact for the County and the Forest Service during the construction phase.

Maintenance. After construction, the County shall operate and maintain the highway at the
County's expense. Maintenance is the preservation of the entire highway, including surface,
shoulders, roadside, structures and such traffic control devices as are necessary for its safe and
efficient utilization.

During construction, the contractor shall bear all expense of maintaining traffic over the project
other than during the period of winter suspension. If the facility is to remain open for public use
during the winter suspension, the County shall provide routine maintenance, including all snow
removal, as necessary.

Amendments to the Project Agreement. This Project Agreement may be modified by mutual
agreement of the parties. This Agreement shall be effective as of the 30" day of September,
2006.

Clark County, Colorado Department of Transportation
Federal Highway Administration
Central Federal Lands Highway Division

By: By:

Title: Title:

By: DEPARTMENT OF AGRICULTURE
FOREST SERVICE

Title: ROCKY MOUNTAIN REGION

By: By:

Title: Title: Regional Engineer
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2.5 PLANNING STUDIES AND REPORTS

Complete, concise and accurate data are needed for informed and judicious decisions on
needs, priorities and costs of projects. Continuous application of such data during the project
life cycle is described as Asset Management.

FLH and owner agencies conduct studies to assist in the transportation planning, programming
and project development process. These include corridor studies, project scoping investigation
and assessment, special technical studies, road and bridge inventories, unit-wide transportation
planning studies, and unit-wide engineering studies. Such studies help to identify needs, costs
and alternatives. In addition, they help to establish relative priorities for improvements.

The technical issues evaluated in corridor studies, and project scoping studies are outlined in
Section 4.5. Special technical studies are evaluations of specific engineering problems and are
usually conducted by the appropriate engineering staff specialist. Examples of these types of
studies are referenced in the individual PDDM chapters devoted to specific technical disciplines.

The Road Inventory Program (RIP) and Bridge Inspection Program (BIP) consist of periodic
rating and assessment of the condition of roads and bridges for the NPS, USFWS and FS. The
RIP covers all roads under the jurisdictions of the NPS and USFWS, and is undertaken on a
three-year cycle for paved roads in most Parks and Refuges. The Forest Highway system is a
more complex system comprised mostly of state and county roads. Only a small portion of the
system is owned and maintained by the FS. Therefore, the FLH Divisions use RIP data
received from states and local agencies to the extent possible. Generally, the Divisions will
supplement this data by collecting additional data, as needed. For example, the Eastern
Federal Lands Highway Division collects additional RIP data for the FS in the Eastern United
States.

A BIP is required for all bridges open to public traffic, and the inspection program conducted by
the FLH Divisions covers all bridges and tunnels on roads under the jurisdiction of the NPS.
Bridges are inspected on a two-year cycle. The inspections are used to monitor and identify
structural conditions that may lead to bridge failure, as well as identify on-going maintenance
requirements.

Unit-wide transportation planning studies are conducted to identify future transportation needs
as a result of regional/local growth and transportation activities in the vicinity of the unit under
study. Transportation planning studies result in short and long-term recommendations for
improvements. They provide valuable information that may be incorporated into NPS Park
General Management Plans, USFWS Refuge Comprehensive Conservation Plans, or FS Forest
Plans as their transportation component. Transportation planning studies go beyond the scope
of work for engineering studies and investigate a wide range of elements involved in shaping the
future pattern of transportation activities within the unit under study such as regional/local
employment, land use, environmental issues, and socio-economic characteristics of the
population. These studies should be carefully coordinated with the local community, including
the Metropolitan Planning Organization (MPO) in an urbanized area.
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Unit-wide engineering studies are investigations, through data collection and evaluation, to
identify and assess various alternative courses of action, and make pre-design
recommendations to restore, resurface, rehabilitate or reconstruct roads and bridges with the
most reasonable and cost-effective design. In certain cases, these studies may involve the
development of alternatives for transit, operational improvements, Intelligent Transportation
Systems (ITS) applications, or similar types of projects to address congestion and mobility
needs.

These studies provide preliminary information for preparing long-range plans and programs, and
for undertaking project design or development activities. They are intended to provide direction
and scope for evaluating alternative courses of action for proposed improvements identified in
RIP/BIP or transportation planning. The types of engineering studies to be conducted are
typically completed at the request of the Federal land management agency when significant
road construction or transportation system improvements are anticipated.

Such studies can include, but are not limited to, the following:

Unit-wide road engineering studies,

Unit-wide alternative transportation system studies,
Project planning studies, and

Travel forecasting and analysis.

Supplemental or special engineering studies may also be needed for traffic engineering, traffic
safety, geotechnical evaluations, pavement design and similar activities.

Typically, these studies examine a range of alternatives, identify needs, evaluate costs and set
priorities for implementation of a transportation improvement program. The selection process
should consider those studies that identify, evaluate and compare impacts of each alternative;
address safety issues; establish design flexibility; define commitments to protect and preserve
the environment; and provide long-term planning guidance.

There is an ongoing effort to link this phase of the planning process with the NEPA phase of
project development to provide an opportunity for the public and other agencies to be involved
in the discussion and evaluation of issues earlier in the planning process. Detailed project-level
alternatives analysis and decision-making are done later during the NEPA compliance phase of
project development. (See Chapter 3 for more information.)

The scope and extent of the data gathering, analysis and reporting will vary for each study.
Engineering studies should be in sufficient detail to support alternative engineering solutions,
estimates and schedules. A preferred recommended alternative should be identified. These
studies may incorporate extensive engineering, economic, traffic and environmental data
collection and analysis to support the resulting recommendations

Engineering studies are used for budgeting and programming purposes to form the basis for
initial cost estimates. In most instances, further in-depth field investigations and engineering
analyses will be required during the design scoping stage.
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A diligent effort should be made to complete these types of studies at the earliest possible time
to assist in developing a program of projects. Coordination is needed to ensure that decisions
and tasks accomplished in the engineering studies will be compatible with owner-agency
management plans and transportation system requirements. Proper timing of these studies is
critical to the support of further engineering and design activities.

251

PARK ROADS AND PARKWAYS (PRP) STUDIES

There are a variety of studies performed under the PRP program.

1.

Road Inventory Program (RIP). An inventory and condition rating has been completed
on all NPS roads and is now being maintained by the EFLHD. During the initial RIP, the
entire paved PRP system was photo logged and roadway data collected. Subsequent
digital photo logging and data collection are now being done during inventory update
cycles. A RIP report is available for each of the National Park Service (NPS) units both
in hardcopy and web-based formats.

Bridge Inspection Program (BIP). FLH has inventoried and rated all NPS bridges and
tunnels. A biannual inspection is conducted as part of the national BIP. A BIP report is
available for all NPS bridges and tunnels from the FLH BIP Coordinator.

Parkwide Road Engineering Studies (PRES). PRES are complete evaluations of
parkwide road systems for individual park units. The studies include evaluations of the
condition, safety and signing of a park’s road system with a recommended program for
upgrading deficiencies.

The PRES evaluations and recommendations are used by the NPS when considering
the overall goals and objectives of a park’s General Management Plan (GMP) relative to
the park road system.

Road System Evaluation Reports. These reports are evaluations of the existing
roadways conducted by the NPS. The reports make recommendations for needed
maintenance, rehabilitation or reconstruction.

Safety and Traffic Crash Studies. These NPS studies evaluate the safety aspects of a
park transportation system and evaluate crash data. Safety improvements are
recommended when needed.

To support these studies, NPS has developed a system-wide traffic counting program
and a Service-wide Traffic Accident Reporting System (STARS). This data is collected
by the NPS Denver Service Center transportation staff, and is available for input into
NPS and FLH Division project planning and development.
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25.2 FOREST HIGHWAY (FH) STUDIES

Inventories are conducted on all FH routes as directed by FLH Headquarters. The information
collected includes average daily traffic, Forest Service (FS) related traffic, physical data and
estimated cost of improvements. This data is maintained in various formats and varies among
FLH Divisions.

253 IRR STUDIES

Inventory and condition ratings are continuously being updated by the Tribes and BIA and are
kept and maintained by the BIA Division of Transportation.

254 REFUGE ROAD STUDIES

Inventory and condition rating information has been collected on Refuge Roads and is now
being maintained by the Central Federal Lands Highway Division. The data is updated and
maintained by FLH based on a RIP cycle agreed upon with the USFWS.

255 OTHER STUDIES

FLH conducts special engineering studies for other agencies as requested (e.g., the defense
access roads studies). Other corridor and engineering studies are discussed in Section 4.10.1.
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2.6 PROJECT IDENTIFICATION

Formal fiscal procedures have been developed for allocating funds, establishing accounts and
account numbers, recording obligations, producing project cost reports and closing out project
accounts. Procedures have also been adopted for using a standardized project numbering
system.

26.1 PROJECT NUMBERING SYSTEM

The use of a formal numbering system assists in tracking and identifying the type, location and
source of funding for a particular project.

A uniform project numbering system has been adopted for projects being administered by FLH.
See Exhibit 2.6-A.

Project reports (e.g., the Advertise and Award Schedule) that contain the following information
should be submitted in all uppercase letters using the following format to permit FLH-wide
compilation of data:

1. Project Number and Common Name. For example, PRA BIBE 15(5), ROSS
MAXWELL ROAD.

2.  State. Use uppercase two-letter designation. If multiple States, list the one within which
the greatest proportion of the work occurs.

or Number of Bridges if a Bridge project and, finally, list major items of work. For
example, REC, 1.2 KM, GR, DR, BS, PAVE.

Engineers Estimate. Include estimated incentives.

Date Planned/Actually Advertised. Use actual date, not an estimated quarter.
Set Asides. Use an X under each category heading, SB, LS, 8a.

Date Planned/Actually Awarded. Use actual date, not an estimated quarter.

Award Amount. Include obligated incentives.

© © N o g &

Number of Bids Received. Include only the number of responsive bids.

lRefer to [ - - ] Division Supplements for more information.
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Exhibit 2.6-A PROJECT IDENTIFICATION NUMBERS
Section or
Preferred Route Sequence
Source of Funding Prefix ' Number Number
FLHP/Highway Trust Funded
Park Roads and Parkways® PRA See Note 2
Forest Highway PFH See Note 3
Indian Reservations Roads IRR See Note 4 ?.3
@]
Refuge Roads RRP See Note 4 z
(<))
Public Lands Highways’ PLH See Note 4 &
Emerggency Relief for Federally Owned ERFO See Note 4
Roads
Allocations/Transfer
(Other Federal Agencies)
National Park Service® NPS See Note 2
Forest Service FS See Note 4
Bureau of Indian Affairs BIA See Note 4
Fish and Wildlife Service FWS See Note 4 o
Bureau of Land Management® BLM See Note 5 >
(O]
Department of Army AAD See Note 5 3
Department of Navy NAD See Note 5
Department of Air Force RAD See Note 5
Department of Air Force (O&M) OMAD See Note 5
Notes:
1. On park road projects, use official NPS Park Abbreviations (see Planning and
Coordination Unit).
2.  Use road inventory route number.
3.  Use designated FH route number.
4.  Use official system route number.
5.  Headquarters, HFPD-8, coordinates route and section number.
6. Section and sequence numbers as agreed upon with appropriate Federal or State
agency.
7.  State Highway Agency may designate route number.
8.  Project number may need coordination with appropriate Federal-aid Division.
9. Bureau of Land Management will generally provide the numbers.
10.  Other prefixes may be warranted for special legislative requirements.
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Exhibit 2.6-B WORK DESCRIPTIONS
Work Description Abbreviation
Work Category
New NEW
Reconstruction 4R
Rehabilitation 3R
Bridge BR
Major Items of Work
Grading GR
Drainage DR
Base BS
Graveling GRVL
Paving PAVE
Bituminous Surface Treatment BST
Slide Repair SLIDE REP
Bridge BR

2.6.2 ACCOUNTING PROCEDURES

Reserved
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CHAPTER 3
ENVIRONMENTAL STEWARDSHIP

3.1 INTRODUCTION

A primary goal of the Federal Lands Highway (FLH) Program is to provide environmental
stewardship while designing safe highways and roads to serve our nation’s Federal lands. This
chapter discusses how to achieve that goal and provides information on the environmental role
of the Federal Highway Administration (FHWA), guidance on environmental issues and a
description of the environmental compliance process for use in carrying out highway and bridge
design responsibilities. Implementing the approaches outlined in this chapter for environmental
stewardship and regulatory compliance will promote consistency among the FLH programs and
throughout the large geographical area served by these programs.

There is an important link between Chapters 2 and 3. Chapter 2 “Planning and Programming”
introduces the various types of roads, programs, agreements, agencies, studies and reports
involved in the planning and programming process. During planning, the functional, structural or
safety deficiencies of Federal lands roads are identified, the project purpose is developed, cost
estimates are prepared and the preliminary delivery schedules are proposed. Then the projects
are programmed or approved for development by the FLH and the partner agencies. Planning
and programming are parts of a large-scale decision-making process involving multiple
agencies, planning studies and reports. Environmental requirements and considerations can
affect the feasibility of projects in the planning and programming process by influencing scope,
schedule and budget. Similarly, the project purpose and need developed during the planning
and programming process defines the range of required environmental activities to be
implemented during the project development process to ensure regulatory compliance and
timely project construction.

Chapter 3 is also linked to Chapter 4 “Conceptual Studies and Preliminary Design.” The
environmental process discussed in Chapter 3 is conducted concurrently with the conceptual
studies and preliminary design. Given that the information provided in the conceptual studies
and preliminary design informs the decisions made in the environmental process, the formal
project development process begins with the conceptual studies and preliminary design phase.
Close coordination with the resource and regulatory agencies and the public is important to
ensure that the range of improvement alternatives is established in recognition of overall
environmental factors. This allows for an orderly and complete evaluation when determining the
preferred alternative. A preferred alternative is selected after the range of improvement
alternatives have been evaluated in the environmental documents, and by the resource and
regulatory agencies and the public. At the conclusion of the conceptual studies and preliminary
design phase, a decision should be made identifying the alternative selected for advancement
into the design phase.

The sections below present the purpose and objectives of this chapter, its applicability to FLH
projects and the organization of the remainder of the chapter.
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I Referto | — CFLHD — WFLHD] Division Supplements for more information.

3.1.1 PURPOSE

The purpose of this chapter is threefold:

1. To provide guidance on FHWA's environmental role in delivery of FLH projects and to
explain how FHWA's role is different for each program, and may even vary among
projects within the same program.

2. To provide guidance on identifying and addressing environmental issues. The chapter
discusses FHWA responsibilities under the National Environmental Policy Act (NEPA)
and other environmental requirements that may be applicable to FLH projects.

3. To describe the environmental compliance process for those projects where the FHWA
is designated as the lead agency.

3.1.2 APPLICABILITY TO FEDERAL LANDS HIGHWAY PROJECTS

This chapter applies to actions or projects carried out under programs administered by the FLH
Divisions (i.e., Central, Eastern, Western), including the Forest Highway Program, the Park
Roads and Parkways Program and the Refuge Road Program, among others. These programs
are administered in accordance with agreements established between the FHWA and the
appropriate partner agencies (e.g., the U.S. Forest Service (FS), the National Park Service
(NPS), and the US Fish and Wildlife Service (FWS)).

The respective agreements are listed and accessible for viewing on the Electronic Centralized
Agreement Library (E-CAL). E-CAL also provides a summary of each agreement’s purpose, the
FHWA offices and non-FHWA patrties involved, and financial requirements.

3.1.3 ORGANIZATION

The remainder of this chapter is organized as follows:

° Section 3.2 — Responsibilities by Program summarizes the roles of lead agencies,
cooperating agencies and interagency/interdisciplinary teams; describes the agency’s
environmental responsibilities under existing program agreements; and identifies other

agreements with Federal agencies in which the FLH has an environmental responsibility.

major laws and implementing regulations that govern agency projects and actions.
Resource-specific environmental issues that should be considered in the NEPA process
are also discussed. The FHWA policies and a summary of available guidance covering
a broad range of issues are included. Finally, the permits typically required for FLH
projects are identified.
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° Section 3.4 — Environmental Process describes the elements depicted in the

environmental process flowchart:

0 Planning and Programming,
Project Development,
Advertising and Award,
Construction, and
Evaluation.

S OO O

This section also defines the goal of environmental streamlining and the methods used
to accomplish this goal.

provides NEPA document standards, guidance on preparation of each type of NEPA
document, including sample outlines, checklists and timelines and a table showing the
steps for obtaining internal document approvals (and delegation of authority).

° Section 3.6 — Tracking and Reporting describes the environmental document
tracking system (EDTS) and associated requirements, including the FHWA
Headquarters requirement for annual reporting of wetland impacts and mitigation ratios,

and provides guidance for using the tracking system.

° Appendix 3A.1 — Law, Regulations, Policies, Guidance and Permits provides links
to guidance material on State departments of transportation and other agency websites.

° Appendix 3A.2 — NEPA Documentation provides links to guidance material related to
NEPA documentation.

3.14 REVISIONS

This chapter is a working document that will be revised in response to changes in laws,
regulations, policies or guidance on an as-needed basis. Chapter 3 is maintained and updated
by the FLH Environment Team, which includes the environment team leader and environment
senior technical specialist from each division, as well as the FLH environment discipline leader.

The revision process for updating information in this manual is described in Section 1.1.5.
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3.2 RESPONSIBILITIES BY PROGRAM

The FLH Divisions coordinate numerous programs with Federal Land Management Agencies
(FLMAS), also referred to as the partner agencies. The FLH environmental role varies for each
program. The FLH Division may serve as the NEPA lead agency, a NEPA joint lead agency, a
NEPA cooperating agency and/or a member of a NEPA interagency/interdisciplinary team.

These environmental roles of the FLH Divisions are described in the first part of this section.
Next, the specific programs administered by the FLH Divisions are identified and the NEPA
compliance procedures and environmental role for each of those programs are described.
Finally, agreements with other Federal agencies where FLH has a NEPA or environmental role
are identified and described.

3.21 GENERAL ENVIRONMENTAL COMPLIANCE RESPONSIBILITIES

This section provides general definitions of the lead agency, joint lead agency, cooperating
agency and interagencyl/interdisciplinary team and their roles. The responsibilities assigned
under these different roles are intended to help streamline the environmental process by
fostering close coordination among the partner, resource and regulatory agencies; encouraging
the integration of NEPA requirements with other Federal environmental review and consultation
processes; eliminating duplication in Federal, State and local procedures; and ultimately arriving
at environmentally responsible transportation decisions.

The Council on Environmental Quality (CEQ) regulations (40 CFR 1500 -1508) introduce the
concepts of lead agency (Section 1501.5) and cooperating agency (Section 1501.6). The lead
agency determines the project’s purpose and need, prepares the environmental documentation
and is responsible for ensuring that NEPA requirements and other environmental requirements
are met. Under NEPA, a cooperating agency has a jurisdictional authority or special expertise
related to the project, although the agency’s level of involvement varies with the project. The
Forty Most Asked Questions Concerning CEQ’s NEPA Requlations also provides guidance on
the roles of lead and cooperating agencies. The roles of lead, joint lead and cooperating
agencies are further discussed below.

3.21.1 Lead Agency

In accordance with CEQ and FHWA regulations and guidance, the lead agency determines the
NEPA class of action and the purpose and need for the project, and is responsible for ensuring
that NEPA requirements and other environmental requirements are met. Generally, the lead
agency is the agency providing the primary funding for the project, the agency with project
approval or disapproval authority, or the agency with the most expertise concerning the project
and its environmental effects.
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The lead agency is typically determined through the program agreements that cover the

When acting as lead Federal agency in the NEPA process, the FLH Division is responsible for
establishing the scope of the environmental review, inviting cooperating agencies to participate,
seeking consensus among stakeholders with diverse interests, resolving conflicts and ensuring
that high-quality transportation decisions are fully explained in the environmental document.

Section 6002 of the Safe, Accountable, Flexible, & Efficient Transportation Equity Act: A Legacy
for Users (SAFETEA-LU) strengthens the management role of the FHWA during the
environmental review process for projects, asserting that the FHWA is responsible for the
overall direction of the process and for expediting the delivery of transportation projects. The
statute also requires the FHWA to assume a lead agency or joint lead agency role for all EIS
projects funded by the Highway Trust Fund and requiring U.S. Department of Transportation
(USDOT) approval. Section 6002 also asserts that lead agencies must proactively identify and
involve participating agencies; must provide opportunities for the involvement of participating
agencies and the public; must consider input provided by these groups in developing the project
purpose and need and in determining the range of alternatives; must collaborate with
participating agencies in determining the level of detail and methods for the analysis of
alternatives; and must also provide increased oversight in managing the process and resolving

the NEPA documentation. Guidance on the appropriate exercise of authority by lead, joint lead
and cooperating agencies in determining the project’'s purpose and need is provided by the
CEQ. Additional sources of information are provided in the FHWA Environmental Guidebook.

3.21.2 Joint Lead Agency

In accordance with Section 1501.5(b) of the CEQ regulations, Federal, State or local agencies,
including at least one Federal agency, may act as joint lead agencies to prepare an EIS. The
responsibilities of a joint lead agency are the same as those for the single lead agency, although
a joint lead agency needs to exercise more sensitivity by following a process and producing a
NEPA document that meets the requirements of all lead Federal agencies.

3.2.1.3 Cooperating Agency

Under NEPA, a cooperating agency is an agency with jurisdiction by law or special expertise
associated with a proposed project. The agency might own needed property, issue required
permits or have special expertise or interest in an affected element of the environment. The
cooperating agency’s level of involvement varies with the project.
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Cooperating agencies are typically identified when an EIS is prepared, although they can also
contribute to the preparation of environmental assessments (EAs) as well. The primary purpose
of identifying cooperating agencies is to begin agency coordination early in the NEPA process.
Therefore, cooperating agencies should be invited as early in the process as feasible, which is
typically during the environmental scoping activity of the project development phase. See
Exhibit 3.4-A.

The patrticipation of cooperating agencies should begin early in the project development process
and continue throughout development of environmental documentation. The intent of this
participation is to assist in identifying potential environmental impacts, alternatives, mitigating
measures and required permits. Cooperating agencies review and comment formally or
informally on EAs and EISs. They may also prepare special studies or share in the cost of the
environmental documentation. Cooperating agencies may include Federal and State resource
agencies and local and tribal governments.

determining their respective roles. The policy on cooperating agency involvement is described
in Guidance on Cooperating Agencies, FHWA Memorandum, March 19, 1992.

The CEQ Memorandum for the Heads of Federal Agencies Regarding Cooperating Agencies in
Implementing the Procedural Requirements of NEPA, January 30, 2002 provides guidance on
the importance of involvement by cooperating agencies.

The CEQ Memorandum for Heads of Federal Agencies: Designation of Non-Federal Agencies
to Be Cooperating Agencies in Implementing the Procedural Requirements of NEPA, 28 July
1999, urges agencies to more actively solicit the participation of State, Tribal and local
governments as cooperating agencies in implementing the EIS process under NEPA.

In some instances, FLH may serve as a cooperating agency rather than as lead agency, as
defined in specific program agreements. For example, in the Park Roads and Parkways
Program (one of the major FLH programs), FLH will typically serves the role of cooperating

No specific guidance is available regarding the roles and responsibilities of FLH as a
cooperating agency. Typically, the expectations of the cooperating agency are stated in the

lead agency.

Cooperating agencies may adopt the EA or EIS to satisfy their NEPA responsibilities. The CEQ
regulations provide guidance on adopting NEPA documents. The FHWA_ implementing

3.21.4 Interagency/Interdisciplinary Team

For all projects that require the FLH Division to serve as the lead agency, an
interagency/interdisciplinary team (referred to here as the project team) is established to guide
project development activities and ensure that all environmental resources and concerns are
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identified and addressed. The project team is also a decision-making body that acts on behalf
of the agencies to coordinate and share project-level activities and reach consensus on major
project decisions. This team is composed of representatives of the partner agencies, which are:

The affected FLMA,

The State departments of transportation,

The county (if any portion of the road is under county jurisdiction), and

A representative of the FLH Division (with support from other agencies as needed).

To establish the team, the partnering agencies are requested to designate a member who can
address the primary issues that the project will encounter and participate in project level
decisions concerning transportation issues, alternative development and environmental impacts.
The ideal team includes representation from multiple disciplines so all environmental and
engineering elements receive balanced consideration.

The project team performs the following activities:

) Assists environmental planning and engineering offices in coordinating major proposals
during conceptual studies and preliminary design;

° Acts as a steering team for project development activities (e.g., public involvement
events, field and office reviews, interagency meeting);

° Correlates the expected project impacts and engineering needs; and
° Represents and advises its agency of any consequences of alternative highway
locations and designs.
The project team members have authority to do the following:

) Make commitments concerning alternatives, and
° Call on needed and available disciplines within their respective agencies.

3.2.2 PROGRAM-SPECIFIC ENVIRONMENTAL COMPLIANCE
RESPONSIBILITIES

FLH administers a number of programs through which it designs and constructs roads for other
Federal agencies. See a brief description of these programs and partner agencies.

The primary programs administered by the FLH Divisions include:

° The Forest Highway Program,
) The Park Roads and Parkways Program, and
° The Refuge Road Program.

Interagency agreements have been developed between the FHWA and the partner agencies for
these programs. These agreements cover the standard procedures for coordinating the
respective programs. Agreements for these and other FLH programs are accessible through
the Electronic Centralized Agreement Library (E-CAL).
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3.22.1 Forest Highway Program

3.22.1.1 Participating Agencies

The Forest Highway Program is delivered in partnership with the Forest Service (FS).

3.2.21.2 Existing Agreements

The Memorandum of Understanding Related to Forest Highways over National Forest Lands,
May 11, 1981, established procedures between the FHWA and the FS for coordinating the
planning, reconnaissance, location, design, construction and signing as well as consideration of
social, economic and environmental effects related to forest highway use and occupancy of
national forest lands.

The May 11, 1981 memorandum of understanding (MOU) was supplemented by the
Memorandum of Understanding between United States Department of Agriculture, Forest
Service and United States Department of Transportation, Federal Highway Administration,
Regarding the Appropriation and Transfer of National Forest System Lands for Highway
Purposes, August 20, 1998. This MOU describes the procedures for appropriating and
transferring national forest lands to the public road agency for highway rights-of-way, and
addresses the issue of NEPA document consistency with forest plans.

3.2.2.1.3 NEPA Roles and Responsibilities

The May 11, 1981 MOU does not directly specify the roles of the FHWA and the FS relative to
NEPA documentation. However, FLH typically serves as lead agency with the FS serving as a
cooperating agency.

The August 20, 1998 MOU assigns the FLH responsibility for compliance with NEPA and other
legal requirements in arriving at its determination that use of FS land is necessary for the
project; and the FS acts as a cooperating agency (or in some situations as a joint lead agency)
in development of the NEPA document. FLH coordinates with the FS in determining the
appropriate environmental analysis.

The August 20, 1998 MOU also discusses the need for consistency with the forest plan, both for
projects affecting FS land and for projects requiring a consent to easement. The NEPA
document should clearly state this. In rare cases, it may not be possible to satisfy the project
purpose and need while maintaining consistency with the forest plan. In this situation, an
amendment to the forest plan may be considered.

3.2.2.2 Park Roads and Parkways Program

3.2221 Participating Agencies

The Park Roads and Parkways Program is delivered in partnership with the NPS.
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3.2.2.2.2 Existing Agreements

The Interagency Agdgreement between the National Park Service and the Federal Highway
Administration, Relating to Park Roads and Parkways, May 19, 1983 outlines general
responsibilities for each agency in delivery of the Park Roads and Parkways Program. FLH has
responsibility for program oversight and provides engineering, planning, design, and
construction services. The NPS is responsible for the environmental review process, including
protection of park resources.

There are three supplements to the May 19, 1983, interagency agreement:

° The Memorandum of Understanding between Secretary of Transportation and Secretary
of the Interior for Integrated Transportation Planning, November 25, 1997.

° The Program Agreement between the National Park Service and the Federal Highway
Administration for Highway Safety, July 7, 1999.

° The Memorandum of Agreement between Department of Interior, National Park Service
and the Department of Transportation, Federal Highway Administration for the
President’s National Park Service Deferred Maintenance Roads Initiative, January 2003.

None of these supplements amend the roles or responsibilities of the agencies outlined in the
May 19, 1983 interagency agreement. However, the deferred maintenance roads initiative
states the following:

“NPS will work with the Parks to ensure that the environmental process is
completed in a timely manner and that the Parks have identified opportunities to
streamline the environmental process.”

3.2.2.2.3 NEPA Roles and Responsibilities

Under this agreement, NPS has primary responsibility for NEPA compliance, including the
public involvement process. In most cases, the NPS serves as lead agency and FLH serves as
a cooperating agency. For EIS projects, FLH is required to serve as a lead agency. See
Section 3.2.1.1.

3.2.2.3 Refuge Road Program

3.2.23.1 Participating Agencies

The Refuge Road Program is delivered in partnership with the FWS.
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3.2.2.3.2 Existing Agreements

The Interagency Agreement between the US Fish and Wildlife Service and the Federal Highway
Administration Relating to Public Roads on the National Wildlife Refuge System, April 12, 1999,
outlines general responsibilities for each agency in delivery of the Refuge Road Program. FLH
has responsibility for program oversight and provides engineering, planning, design, and
construction services. The FWS is responsible for the environmental review process, including
protection of refuge resources.

3.2.2.3.3 NEPA Roles and Responsibilities

Under this agreement, the FWS has primary responsibility for NEPA compliance, including the
public involvement process. In most cases, the FWS serves as the lead agency and the FLH
serves as a cooperating agency.

3.2.3 OTHER AGREEMENTS AND PROGRAMS

The FLH may provide project delivery services funded through programs other than those
identified above. The most common programs are briefly described in this section. Other
agreements that direct the work performed by FLH are also described.

3.23.1 Project-Specific Agreements

In addition to the program agreements, any project proposed under the various programs
requires a project-specific agreement. These project-specific agreements set forth the roles and
responsibilities of each agency in the project and may assign roles differently from the program
agreements. The project-specific agreements may also further detail cost-sharing
responsibilities, data collection and reporting responsibilities, coordination and correspondence
procedures and expectations of the lead and cooperating agencies.

3.2.3.2 United States Coast Guard

The U.S. Coast Guard (USCG)/FHWA Memorandum of Understanding on Implementing NEPA
(N 6640.22), July 17, 1981, outlines the procedures for strengthening early coordination
between the two agencies for environmental review, planning and development of the affected
highway section. The memorandum states that when a highway section requires an action by
both the FHWA and the USCG, the FHWA normally serves as lead agency for preparing and
processing of environmental documents. The primary purpose of the agreement is to facilitate
the permitting process for bridges over navigable waters.

3.2.3.3 Emergency Relief for Federally Owned Roads Program

FLH may be asked to provide project delivery services for projects funded through the
Emergency Relief of Federally Owned (ERFO) Roads Program. Thorough guidance on the
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ERFO program, including general agency roles and responsibilities, is provided in the
Emergency Relief for Federally Owned Roads Disaster Relief Manual. Project-specific
agreements will further define roles and responsibilities.

3.2.34 Defense Access Roads Program

FLH may be asked to provide project delivery services for projects funded under the Defense
Access Roads (DAR) Program. FLH typically serves as the lead agency. Project-specific
agreements will further define roles and responsibilities.

3.2.35 Indian Reservation Roads Program

The Memorandum of Agreement between the Bureau of Indian Affairs and the Federal Highway
Administration Relating to Indian Reservation Roads, May 24, 1983, provides guidance on the
Indian Reservation Roads (IRR) Program that is administered by the FLH Headquarters in
partnership with the Bureau of Indian Affairs (BIA).

Under the IRR program, the FLH Headquarters reviews and approves a program of projects
proposed by the BIA. Based on that program of projects, funds are transferred to the BIA for
delivery of projects. All project development work is typically performed by the BIA.
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3.3 LAWS, REGULATIONS, POLICIES, GUIDANCE AND PERMITS

This section summarizes the environmental laws and implementing regulations applicable to the
development of roadway projects, along with policies and guidance to ensure compliance.
Commonly required permits, the issuing agency and the permit process are discussed at the
end of this section.

NEPA and its implementing regulations and the associated FHWA policies and guidance are
addressed first. Then, the individual environmental resources and associated laws and
regulations to be considered during NEPA environmental review are discussed. For each
environmental resource, the FHWA policies and guidance are identified.

Sources of additional guidance materials available online from State departments of
transportation and resource agencies are provided in Appendix 3A.1.

3.3.1  NATIONAL ENVIRONMENTAL POLICY ACT OF 1969 (42 USC 4321;
PL 91 90)

The purpose of NEPA is to ensure better decision-making with regard to the implementation of
projects that affect the environment by ensuring that agencies consider the potential
environmental consequences of their proposals, document their analyses and make this
information available to the public for comment prior to project implementation. Section 2 of the
statute states that its purposes are to:

“Declare a national policy which will encourage productive and enjoyable
harmony between man and his environment; to promote efforts which will prevent
or eliminate damage to the environment and biosphere and stimulate the health
and welfare of man; to enrich the understanding of the ecological systems and
natural resources important to the Nation; and to establish a Council on
Environmental Quality” (NEPA of 1969, as amended).

For information from States with NEPA-equivalent laws see the CEQ website

3.3.1.1 NEPA Implementing Regulations

Regulations for implementing NEPA in FLH projects are found in the CEQ requlations (40 CFR
1500) and the FEHWA implementing regulations (23 CFR 771.109(c)(2)).

33111 Council on Environmental Quality Regulations

The CEQ regulations (40 CFR 1500 [1978 amended]) set forth the NEPA compliance
requirements for all Federal agencies. These requirements address NEPA and agency
planning (with sections on lead agency and cooperating agency roles and scoping), the purpose
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of an EIS, a recommended format, details on the purpose and need statement, development of

3.3.1.1.2 Environmental Impact and Related Procedures

23 CFR 771 prescribes the FHWA policies and procedures for implementing NEPA and the
CEQ regulations for highway and mass transit projects. See the FHWA_ _ implementing

3.3.1.2 FHWA Environmental Policies

A number of policies have been established to implement the requirements and intent of NEPA,
as summarized below.

3.3.1.2.1 FHWA Environmental Policy Statement (FHWA 1990, 1994)

The first Environmental Policy Statement in 1990 affirmed the FHWA commitment to
environmental protection and enhancement. These principles, reiterated in the 1994
Environmental Policy Statement, are summarized in the list below:

Full involvement of our partners;

Complete integration of environmental concerns;

Active protection and enhancement of our environment;
Vigorous research, technology transfer and training; and
Effective development and promotion of environmental expertise.

3.3.1.2.2 FHWA/Federal Transit Administration Interim Policy Guidance on Public
Involvement (FHWA and FTA 1994)

This guidance declares that it is the policy of the FHWA and the Federal Transit Administration
(FTA) to aggressively support proactive public involvement at all stages of planning and project
development.

3.3.1.23 FHWA Vital Few Goals

The FHWA's three vital few goals are safety, environmental streamlining and stewardship, and
congestion mitigation. Additional emphasis on environmental streamlining and stewardship is
outlined in Environmental Stewardship and Transportation Infrastructure Project Reviews,
Executive Order 13274 (EO 13274), issued on September 18, 2002.

The environmental streamlining and stewardship goal and EO 13274 set expectations,
measures and methods for advancing an improved and efficient environmental review process
and for demonstrating environmental stewardship. The success of this goal is focused on
improving processes that influence outcomes. The performance objectives for the
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environmental vital few goal measures process improvements and documents the results of
significant stewardship activities.

3.3.1.24 Environmental Impact and Related Procedures

(Section 1500.2) for highway and urban mass transportation projects include sections titled
Policy.

3.3.1.25 Procedures for Considering Environmental Impacts

DOT Order 5610.ID, dated July 5, 2000, provides instructions for implementing NEPA Section
102(2) and CEQ regulations 40 CFR 1500-1508.

3.3.1.2.6 Other FHWA Guidance

Other FHWA guidance includes:

1. Technical Advisory T6640.8A, Guidance for Preparing and Processing
Environmental and Section 4(f) Documents (FHWA, 1987). The stated purpose of
Technical Advisory T6640.8A is to provide guidance to field offices and project
applicants (i.e., States) on the preparation and processing of Section 4(f) evaluations
and other NEPA documents. This technical advisory is one of the primary sources of
guidance for agency staff to ensure compliance with NEPA and other environmental
regulations.

2.  SAFETEA-LU Environmental Review Process Final Guidance (FHWA 2006). The
purpose of this guidance is to provide explanations of new and changed aspects of the
environmental review process for FHWA practitioners. The guidance informs the reader
about what, and how, things need to be done differently for EIS projects as a result of
SAFETEA-LU.

3.  Summary of Environmental Legislation Affecting Transportation (FHWA 1998).
This source provides a matrix of laws, legislative and regulatory references, purpose of
each statute, applicability to transportation projects, general procedures and agencies
for coordination and consultation. This summary also is useful in identifying the

4. The FHWA Environmental Guidebook. The FHWA Environmental Guidebook
provides information on environmental documentation, public involvement, Section 404
permitting under the Clean Water Act, and other relevant topics. The guidebook can be
searched by subject.

5. Communities of Practice. Re: NEPA is the FHWA online “community of practice”
supporting an open exchange of experience and information about NEPA, related
environmental issues and transportation decision-making. The goal of Re: NEPA is to
provide additional opportunities to explore the transportation decision-making process
through discussion, research, assistance and education directed toward a streamlined
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solution oriented process for balancing transportation needs with the social, economic,
cultural and natural environments.

3.3.1.2.7 Program-Specific Guidance

This section provides links to the primary guidance documents used by the partner agencies in
complying with the NEPA process. The following information is useful to ensure that the
compliance needs of our partners can be addressed concurrently:

1. Forest Highway Program. The FS policies and procedures for implementing NEPA are
contained in the FS Environmental Policy and Procedures Manual (FSM 1950). Detailed
procedures for environmental analysis and documentation needed are set forth in the
Environmental Policy and Procedures Handbook (FSH 1909.15).

2. Park Roads and Parkways Program. The policies and procedures by which NPS
meets its NEPA requirements are set forth in Director's Order 12 (DO-12), Handbook for
Environmental Impact Analysis. The DO-12 Handbook provides the NPS procedures
and requirements for complying with NEPA.

3. Refuge Road Program. The FWS and Department of the Interior NEPA guidance and
procedures are contained in the FWS NEPA Reference Handbook. The Handbook
provides the full text of various NEPA authorities, selected NEPA-related authorities and
NEPA-related checklists. The Handbook includes documents cited in the FWS NEPA
guidance, departmental procedures and memorandums.

3.3.2 RESOURCE-SPECIFIC ENVIRONMENTAL CONSIDERATIONS

NEPA serves as the encompassing law under which all other environmental compliance should
be performed. The FHWA policy as stated in 23 CFR 771.105(a) is that:

(&) To the fullest extent possible, all environmental investigations, reviews and
consultations be coordinated as a single process, and compliance with all
applicable environmental requirements be reflected in the environmental
document required by this regulation.

NEPA requires that all Federal actions undergo planning to ensure that environmental
considerations (e.g., impacts on geology and soils, threatened and endangered species,
wetlands) are given due weight in project decision-making (42 USC 4321). In addition to the
action itself, all interrelated and interdependent actions should be analyzed, including
development of material source sites, use of disposal sites, development of construction staging
areas, etc.

For many environmental resources, there are specific laws and processes for compliance. This
section lists the environmental resources and associated laws, regulations, policies and
guidance that are commonly considered during the NEPA process. After laws, regulations and
guidance are briefly addressed for each resource, there is a discussion of requirements for
NEPA documentation. A project’'s potential for impacts on a resource and the potential
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and the scope of investigations and documentation for each affected resources. For example, a
project that has substantial impacts on various resources may require an EIS supported by
technical reports addressing specific environmental resources. Results of the technical studies
are summarized in the EIS. In contrast, a project classified as a categorical exclusion (CE), with
very limited potential for impacts, is unlikely to require detailed investigations or extensive
documentation.

When there are specific NEPA requirements for documentation for a particular environmental
resource, the text below includes a summary of the requirements. Links to additional helpful
information are located in Appendix 3A.2. Various specific environmental resource technical
report requirements are addressed in Section 4.6. Requirements for other technical reports
related to engineering that may be consulted during the environmental review process (e.g.,
hydraulic, geotechnical studies) are found in Chapter 6 and Chapter 7.

Generally, the regulations identified in the Summary of Environmental Legislation Affecting
Transportation are the basis for the list of laws identified for the environmental resources below.
The laws on the list that are not directly applicable to FLH projects are not included.

3.3.2.1 Air Quality

Laws, regulations and policies, as well as relevant guidance and required NEPA documentation
pertaining to air quality are summarized below. The primary laws governing activities affecting
air quality are the Clean Air Act (CAA) of 1970, and the Clean Air Act Amendments (CAAA) of
1990. Because these laws are cumbersome, a brief summary is provided in this section
explaining how the laws work, important terms and their applicability to transportation projects.

A few common air pollutants are found throughout the United States. These pollutants can
impair health, harm the environment and cause property damage. The U.S. Environmental
Protection Agency (EPA) calls these pollutants criteria air pollutants because the agency has
regulated them by first developing health-based criteria (science-based guidelines) as the basis
for setting permissible levels. Under the CAA, the EPA sets limits on allowable concentrations
of a pollutant in the air anywhere in the United States. One set of limits (primary standard)
protects health; another set of limits (secondary standard) is intended to prevent environmental
and property damage. A geographic area that meets the primary standard is called an
attainment area; areas that do not meet the primary standard are called nonattainment areas.

Although the CAA is a Federal law covering the entire country, the States do much of the work
to carry out this law. The law recognizes that it makes sense for States to take the lead in
carrying out the CAA because pollution control problems often require special understanding of
local industries, geography, housing patterns and other factors. Therefore, States are required
to develop State Implementation Plans (SIPs) that explain how each State will meet its
responsibilities under the CAA. A SIP is a collection of the regulations the State uses to clean
up air pollution in a nonattainment area.
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Transportation conformity, as required by the CAA, ensures that Federally funded or approved
transportation plans, programs and projects conform to the air quality objectives established in
the SIP. Transportation conformity regulations are developed by the EPA with USDOT input
and concurrence. The USDOT (through the FHWA and the FTA) is responsible for
implementing the conformity regulation in nonattainment and maintenance areas. The EPA has
a consulting role in the analysis and finds that are required. An air quality conformity
determination is required for all transportation plans and transportation improvement programs.

3.3.2.1.1 Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws, regulations and policies govern
activities affecting air quality.

The CAA was enacted to protect and enhance air quality and to assist State and local
governments with air pollution prevention programs (42 USC 7401 et seq.).

The CAAA, the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) and the
Transportation Equity Act for the 21st Century (TEA-21) reinforce the close linkage between
clean air goals and transportation investments. These statutes also specify requirements that
apply to transportation and air quality agencies throughout the United States. A key section of
this law relating to conformity is Title I, Provisions for the Attainment and Maintenance of
National Ambient Air Quality Standards (NAAQS).

3.3.2.1.2 Guidance

The following guidance is available:

° The Transportation Conformity Reference Guide describes the air quality conformity
process in a question-and-answer format.

° Multiple sources of guidance on compliance with the CAA for transportation projects are
compiled in the FHWA Environmental Guidebook and the FHWA Air Quality Program.

° See the FHWA Transportation Conformity Guidance for Qualitative Hot-spot Analysis in
PM; s and PM;o_ Nonattainment and Maintenance Areas.

° The EPA provides links to extensive background information on a wide range of air
quality topics, including an explanation of how EPA implements the requirements of the
CAA in the Plain English Guide to the Clean Air Act.

° An air quality issue of rising importance is mobile source air toxics. See FHWA
information on Transportation and Toxic Air Pollutants.

Appendix 3A.1.1.1 contains additional links to relevant guidance materials.

For projects sponsored through the Park Roads and Parkways Program, the project must also
comply with Director’s Order 77, Natural Resource Protection.
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3.3.2.1.3 NEPA Documentation Requirements

section in an EIS. Additional guidance is available from the FHWA Environmental Guidebook
and the guidance document titled Discussion Paper on the Appropriate Level of Highway Air
Quality Analysis for the CE, EA/FONSI, and EIS (April 7, 1986). Both of these guidance
documents are geared toward projects in urban areas; therefore, discretion should be used to
determine if the required documentation is necessary for a given project. For projects involving
earthwork, the construction impacts section of the NEPA document should identify appropriate
best management practices (BMPs) for dust control.

The level of consideration, including analysis and documentation, appropriate for a given project
will depend on a number of factors but particularly whether the area is within a designated
nonattainment or maintenance area, the nature of the project and the projected traffic growth
and characteristics. Exempt projects are considered to have a neutral impact on air quality;
these are listed in 40 CFR 93.126.

As stated above, all transportation plans and transportation improvement programs are subject
to air quality conformity determinations. The FHWA/FTA joint conformity determination is based
on a quantitative demonstration that projected motor vehicle emissions from the planned
transportation system do not exceed the motor vehicle emissions budget established in the SIP.
If the NEPA process results in a project whose design concept and scope are significantly
different from those in the transportation improvement program, then before NEPA process
completion, the project should meet the criteria in 40 CFR 93.109-93.119 for projects not from a
transportation improvement program.

In carbon monoxide and particulate matter non-attainment and maintenance areas, additional
localized or microscale analysis may be necessary to determine project-level conformity for
federally funded or approved highway and transit projects. These projects must come from a
currently conforming transportation plan and transportation improvement program. This
analysis is sometimes called Hotspot Analysis. Given the rural locations of most FLH projects,
hotspot analysis is rarely required.

3.3.2.2 Coastal Areas and Shorelines

33221 Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws and regulations govern activities in
coastal areas, including coastal zones and coastal barriers:

1. Coastal Zones. See the Coastal Zone Management Act (CZMA) of 1972 (16 USC
1451). Also, see the implementing regulations, 15 CFR 923-930.

The CZMA is intended to:

° Preserve, protect, develop and, where possible, restore or enhance the
resources of the nation’s coastal zone for this and succeeding generations.
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° Encourage and assist the States to develop coastal zone management programs
that provide for the protection of natural resources and the management of
coastal development.

) Encourage the preparation of special area management plans, which provide for
increased specificity in protecting significant natural resources, reasonable
coastal dependent economic growth and improved protection of life and property
in hazardous areas.

Coastal Barriers. See the Coastal Barrier Resources Act of 1982 (16 USC 3501).

Also, see the amendment to the Coastal Barrier Resources Act, the Coastal Barrier
Improvement Act of 1990 (PL 101-591).

These laws limit Federal subsidies for development within the coastal barrier resources
system and currently apply to the Atlantic Coast, Gulf Coast and Great Lakes.

3.3.2.2.2 Guidance

For further information on coastal areas and shorelines, see the following:

1.

Coastal Zones. The FHWA Environmental Guidebook provides links to all of the laws,
regulations and policies on coastal zones.

Coastal Barriers. The FHWA Environmental Guidebook provides links to all of the
laws, regulations and policies on coastal barriers. The Guidebook includes links to FWS
guidance to Federal agencies for complying with the Coastal Barrier Resources Act,
dated October 6, 1983.

Appendix 3A.1.1.2 contains web links to State coastal programs and relevant guidance

materials.

3.3.2.2.3 NEPA Documentation Requirements

1.

Coastal Zones. Generally, regulations associated with coastal zones are implemented
at the State level and each State has its own procedures for determining whether a
project requires a coastal zone consistency review. Therefore, each State has its own
process for complying with the regulations. Therefore, it is important to check with the
State in which the specific project is located and follow the appropriate process.

The NEPA document should identify the required permits and approvals, including
permits or determinations needed from State or local jurisdictions. The document should
also summarize the coordination efforts with the coastal resource agencies. The FHWA
Technical __Advisory__T6640.8A provides additional guidance on documentation

requirements for an EIS relative to coastal zone issues.

Coastal Barriers. The FHWA Technical Advisory T6640.8A contains guidance on the
content requirements for an EIS relative to coastal barriers. If the project is in a coastal
barrier unit, the NEPA document (i.e., CE, EA, EIS) should include the results of the
consultation process and should summarize the results and findings of the consultation.
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3.3.2.3 Earth (Geology and Soils)

3.3.23.1 Applicable Laws, Regulations and Policies

Aside from the requirements of NEPA, there are no major laws or regulations that directly
govern activities affecting geology and sails.

Soils are often considered a source of pollutants in stormwater runoff at a construction site and
are, therefore, regulated through the National Pollutant Discharge Elimination System (NPDES)
administered by the EPA as authorized in Section 402 of the Clean Water Act (CWA). This

3.3.2.32 Guidance

The following guidance is available:

° Description of the EPA stormwater program and permit requirements.
° Permit requirements are described in Section 3.3.3.3.

Appendix 3A.1.1.3 presents additional guidance materials.

For projects sponsored through the Park Roads and Parkways Program, the project must also
comply with the Director’s Order 77, Natural Resource Protection.

3.3.2.3.3 NEPA Documentation Requirements

soils. Issues related to geology include potential of landslides, erosion/accretion and
settlement. In marine areas, marine sediments, shoreline erosion/accretion and geology are
primary concerns. The major issue related to soils is erosion. Requirements for geotechnical
reports are defined in Chapter 6, and Chapter 4 includes technical report requirements at the
conceptual phase. These technical reports provide an excellent starting point for obtaining
relevant information to include in the NEPA document.

If a categorical exclusion (CE) is prepared, the project file should note whether any issues of
concern relative to geology and soils have been identified for the project area and how these
issues are addressed in the roadway design. If an EA or EIS is prepared and the project area is
located in a landslide area, the NEPA document should identify if construction activities will
affect slope stability. If settlement or slides are an issue for the road surface, the document
should identify how the project will address these issues. If the project is in an area where
geologic hazards are a concern (e.g., faulting, earthquakes), the document should state that
current standard seismic designs would be used for all proposed structures.
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The NEPA document should also identify the permits that will be acquired for the project and a
list of best management practices to be incorporated during construction to control erosion and
contain sediment runoff from the construction site.

The construction impacts section of the EA or EIS should also identify where borrow materials
or waste sites will be located in relation to the project and the associated impacts as well as
measures to minimize the impacts.

3.3.24 Energy

3.3.24.1 Applicable Laws, Regulations and Policies

Aside from the requirements of NEPA, there are no specific laws, regulations or policies related
to energy.

3.3.24.2 Guidance

Appendix 3A.1.1.4 contains additional links to relevant guidance materials.

3.3.24.3 NEPA Documentation Requirements

issues and gives guidelines for preparing NEPA documents addressing energy.

Documentation related to energy is generally not required for a CE. Typically, energy can be
adequately addressed with one or two lines in an EA or EIS as described in the technical
advisory. Energy is more likely to be included in an EIS for projects in more urban areas.

3.3.25 Farmland

3.3.25.1 Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the principal law governing impacts on farmlands is the
Farmland Protection Policy Act (FPPA) of 1981 (7 USC 4201-4209).

The 1994 amendment to the statute identifies the Natural Resources Conservation Service
(NRCS) regulations under the FPPA (7 CFR 658.4), including a scoring system for determining
the potential impacts of a project that could hasten the conversion of farmland.

The NRCS responsibilities relative to prime and unique farmlands are described in
7 CFR 657.4.
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3.3.25.2 Guidance
The following list provides links to guidance on farmlands as well as the NRCS guidance and
forms.

° The FHWA Environmental Guidebook provides links to the FPPA as well as guidance on
implementing the FPPA on highway projects.

well as the full text of the law and forms and instructions for completing the farmland
documentation.

Appendix 3A.1.1.5 contains additional links to relevant guidance materials.

3.3.2.5.3 NEPA Documentation Requirements

resources in an EIS.

For any project using Federal funding, a determination should be made whether Federal
farmland will be converted by the project. A farmlands technical report is typically not necessary
for a project. Rather, it is more important to document compliance with the FPPA by completing
the farmland conversion rating forms and coordinating with the local NRCS office. The NEPA
document should identify and take into account adverse effects of the project on the
preservation of farmland; consider alternative actions that could lessen adverse effects; and
ensure that programs, to the maximum extent practical, are compatible with other local or
private policies or programs protecting farmland.

3.3.2.6 Floodplains

3.3.2.6.1 Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, 42 USC 4321, the following laws and regulations
govern activities in floodplains.

Floodplain Management (Presidential Executive Order 11988, May 24, 1977) directs Federal
agencies to avoid to the extent possible adverse impacts associated with floodplains and to
avoid direct or indirect support of floodplain development.

Current FHWA policy, regulations and nonregulatory procedural guidance for floodplains are
provided in 23 CFR 650A, titled Location and Hydraulic Design of Encroachment on
Floodplains.

3.3.2.6.2 Guidance

The following additional guidance is available:
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° The FHWA Environmental Guidebook provides links to all of the laws, regulations and
policies on floodplains.

° For projects sponsored through the Park Roads and Parkways Program, the project
must also comply with Director’s Order 77-2, Floodplain Management.

Appendix 3A.1.1.6 contains additional links to relevant guidance materials.

3.3.2.6.3 NEPA Documentation Requirements

EIS relative to floodplains.

Local, State and Federal water resources and floodplain management agencies should be
consulted to determine if the proposed highway action is consistent with existing management
programs and to obtain current information on development and proposed actions in the
affected watershed. Generally, the information contained in the preliminary hydraulic report

expected impacts of the project.

If there is regulatory floodway involvement for a CE, then the CE project file should document
the project's consistency with EO 11988, and the regulatory floodway and demonstrate
coordination with the Federal Emergency Management Agency (FEMA) and local floodway
management agencies.

For an EA or EIS, a more detailed summary should be developed and incorporated into the
document. The summary should address the following topics as required by EO 11988 and 23
CFR 650A:

Alternatives to encroachment,

Risk assessment,

Impacts (on the floodplain and floodplain values associated with the project), and
Measures to avoid or minimize floodplain impacts.

If the preferred alternative includes a floodplain encroachment resulting in a significant impact,
the final EIS should include an only practicable alternative finding required by 23 CFR 650.113.
It should be included in a separate subsection titled Only Practicable Alternative Finding and
should be supported by the following information:

° The reasons why the proposed action must be located in the floodplain,
° The alternatives considered and why they are not practicable, and

° A statement indicating whether the action conforms to applicable State or local floodplain
protection standards.

This finding should also be provided in a finding of no significant impact (FONSI) when the
preferred alternative includes substantial encroachments on floodplains but overall the natural
environment is not significantly affected. The FONSI should also include cost estimates for
mitigation measures.
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3.3.2.6.4 Hydraulic Report

Title 23 CFR 650A states that a location hydraulic report is required when floodplain
encroachments are anticipated. The majority of the information required in this report is likely to
be found in the preliminary hydraulic report as described in Chapter 7 Hydrology/Hydraulics.
The preliminary hydraulic report should provide sufficient information to make a finding in regard
to floodplain encroachment impacts. The terminology of findings varies by State.

3.3.2.7 Hazardous Substances

3.3.2.7.1 Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws, regulations and policies govern
hazardous substances.

° The Resource Conservation and Recovery Act of 1976 (RCRA) is administered by the
EPA. This law requires the treatment, storage and disposal of hazardous waste. The
1984 amendment, Hazardous and Solid Waste Amendments, expanded the initial
scope, prohibiting land disposal of certain wastes and creating treatment standards for
these wastes.

) The Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
as amended (CERCLA), also known as the Superfund law, created the legal framework
for identifying parties liable for hazardous waste contamination and requiring them to
take responsibility for cleanup operations. Under this statute, a person or agency is
required to provide notification of releases or potential releases of hazardous materials.
This law created the EPA hazard ranking system and the National Priorities List (NPL).

Hazardous substance issues should also be addressed in the context of documentation
prepared to comply with the following additional laws:

Clean Water Act (33 USC 1251);

Safe Drinking Water Act (42 USC 300f);

Toxic Substances Control Act (15 USC 2601-2629);
Occupational Safety and Health Act (OSHA); and
Clean Air Act (42 USC 7901).

3.3.2.7.2 Guidance

The following guidance is available on hazardous waste:

° FLH follows the American Society for Testing and Materials (ASTM) standard for
environmental site assessments. Practitioners should obtain the ASTM standards.

) Links to numerous guidance documents are available through the FHWA Environmental
Guidebook.

Appendix 3A.1.1.7 contains additional links to relevant guidance materials.

3-24 Laws, Regulations, Policies, Guidance and Permits


http://www.epa.gov/lawsregs/laws/rcra.html
http://www.epa.gov/lawsregs/laws/cercla.html
http://www.environment.fhwa.dot.gov/guidebook/results.asp?selSub=46
http://www.environment.fhwa.dot.gov/guidebook/results.asp?selSub=46

Environmental Stewardship July 2012

3.3.2.7.3 NEPA Documentation Requirements

waste issues.

Documentation requirements for hazardous substance issues are clearly defined in the FHWA
Environmental Guidebook. This guidance mostly applies to internal recordkeeping but also
describes the EA, FONSI and EIS documentation requirements.

At a minimum, the NEPA documentation should state whether the project is near a site on the
National Priorities List. In addition, the NEPA document should identify all sites in the project
corridor that are listed on the EPA inventory or that have the potential to harbor hazardous
substances. When a project will affect lands with the potential to harbor hazardous substances,
an appropriate survey should be conducted to confirm the presence or absence of hazardous
substances, and the appropriate coordination with resource agency officials should be
performed. The results of the survey and resource agency coordination should be summarized
in the NEPA document. Assessment of the project corridor for the presence of hazardous sites
is also required for CEs, and the results of the survey reports should be stored in the project file.

3.3.2.8 Historic, Cultural and Archaeological Resources (Section 106
Resources)

Although both Section 106 and Section 4(f) provide protection for sites listed on or eligible for
the National Register of Historic Places (NRHP), the requirements of each are different and are
described separately in this document.

3.3.28.1 Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, numerous laws, regulations and policies govern
activities affecting cultural, archaeological and historic properties.

The National Historic Preservation Act (NHPA) of 1966, as amended (16 USC 470 et seq.),
requires Federal agencies to take into account the effects of a project on properties included in
or eligible for inclusion in the NRHP. The law also requires Federal agencies to provide the
Advisory Council on Historic Preservation (ACHP), a reasonable opportunity to comment on
proposed projects. Section 110(f) of the law states that the agency shall, to the maximum
extent possible, undertake planning and actions necessary to minimize harm to any national
historic landmark.

The implementing regulations of the ACHP, Protection of Historic Properties (36 CFR 800),
focus on the process of identifying historic properties and considering options to avoid or
minimize adverse effects, including avoidance, rehabilitation, modified use, marketing and
relocation.

Cultural, historic and archaeological issues should also be addressed in the context of
documentation prepared to comply with the following additional laws:
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Archaeological Resources Protection Act of 1979,

American Indian Religious Freedom Act (1978),

American Antiquities Act (1906),

Economic Recovery Tax Act (1981),

Native American Graves Protection and Repatriation Act (1990),

Surface Transportation and Uniform Relocation Assistance Act (1987), and
Tax Reform Act (1986).

See Appendix 3A.1.1.8 for more information on these laws.

3.3.2.82 Guidance

The following guidance on compliance with the requirements of Section 106 is available:

° The FHWA Environmental Guidebook includes a section with multiple links to policies
and processes.

° The FHWA Historic Preservation Program website has links to laws and additional
guidance documents.

° The ACHP website has training materials, guidance for Federal agencies, questions and
answers and other documents. The ACHP also provides a flowchart on compliance with
Section 106.

Appendix 3A.1.1.8 provides additional guidance materials.

Projects sponsored through the Park Roads and Parkways Program must also comply with the
following orders:

° Director’s Order 28, Cultural Resources Management.

° Director’s Order 28A, Archeology.

3.3.2.8.3 NEPA Documentation Requirements

archaeological resources in an EIS document. This guidance is also applicable to EAs. In
order to disclose potential impacts related to Section 106, in most instances, it is necessary to
prepare a technical report and resource surveys during the conceptual studies and preliminary
design phase of the environmental process, so that the Section 106 process and coordination
efforts are fully disclosed in the NEPA document.

The Section 106 documents that are required under the National Historic Preservation Act also
provide the basis for the required assessment of cultural resources, project alternatives and
historic property impacts in the NEPA document. For the CE, this documentation should be
retained in the project files. For an EA or EIS, the Section 106 concurrence documents,
including letters of concurrence and any memorandums of agreement, are often appended to
the NEPA document and the results of the coordination with the State Historic Preservation
Officer and/or Tribal Historic Preservation Officer are summarized in the document. However,
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the locations of sites considered eligible for listing should not be revealed if disclosure may
cause a significant invasion of privacy, may risk harm to the historic resources or may impede
the use of a traditional religious site by practitioners.

3.3.29 Land Use

3.3.29.1 Applicable Laws, Regulations and Policies

Aside from the requirements of NEPA there are no major laws that govern activities affecting
land use. However, 23 USC 109(h), states that disruption of desirable community and regional
growth is a major consideration in project decisions.

3.3.29.2 Guidance

It is important to review FLMA land use guidelines, forest plans, national park management
plans, zoning information, local land use plans and transportation plans. These documents may
contain pertinent information about the current and future proposed land use in a project area,
and reviewing these plans will help ensure that the proposed project is in compliance with those
plans.

Appendix 3A.1.1.9 contains additional links to relevant guidance materials.

3.3.2.9.3 NEPA Documentation Requirements

issues in an EIS document.

The guidance contained in the technical advisory is applicable for both EA and EIS projects.
Most important, the CE project file, the EA or EIS should state whether or not the alternatives
are consistent with the applicable land use and transportation plans for the area. If the project is
not consistent with the applicable land use plan, the plan should be amended or the project
should be modified. If a community impact assessment report is prepared, the contents should
be summarized in the NEPA document.

3.3.2.94 Community Impact Assessment

If a transportation project would result in substantial effects on a community and its quality of
life, a community impact assessment should be prepared. To address the community’s
concerns in transportation decision-making, the assessment should include all items of
importance to people (e.g., impacts on mobility, safety, employment, relocation, isolation and
other community issues).

Community Impact Assessment: A Quick Reference for Transportation, Publication No. FHWA.-
PD-96-036 (September 1996) is useful guidance for transportation professionals. It identifies
basic tools and information sources in parallel with the FHWA/NEPA project development
process.
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The FHWA and University of Southern Florida Community Impact Assessment website provides
a wide range of topics, guidance and case studies.

Appendix 3A.1.1.10 presents links to additional relevant guidance materials.

3.3.2.10 Noise

3.3.2.10.1  Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws, regulations and policies govern
activities generating noise.

The Federal-Aid Highway Act of 1970 set forth the requirement for highway noise standards.

The Noise Control Act of 1972 (42 USC 4901 et seq.) authorizes the establishment of Federal
noise emission standards.

The FHWA provides noise standards, policies and procedures that apply to projects within the
Federal-aid program.

The need for a noise study should be evaluated on a case-by-case basis. Generally, a noise
study is required for a project constructing a roadway in a new location, for a project that
significantly changes either the horizontal or vertical alignment of an existing highway or for a
project that is expected to generate substantial noise impacts.

3.3.2.10.2 Guidance

Noise issues have received more attention in recent years spurning the development of the
following guidance. While these documents provide valuable background on noise issues and
the human environment, it should be noted that this guidance typically applies to Federal-aid
highway projects in urban settings:

° The FHWA/Department of Transportation — Highway Traffic Noise in the United States,
Problem and Response.

° Numerous guidance materials are available in the noise section of the FHWA
Environmental Guidebook.

The updated Traffic Noise Model (TNM) released in April 2004 is an entirely new, state-of-the-
art computer program used for predicting noise impacts in the vicinity of highways. It uses
advances in personal computer hardware and software to improve upon the accuracy and ease
of modeling highway noise, including the design of effective, cost-efficient highway noise
barriers.

For projects with low-traffic volumes, the TNM look-up tables may be the only data needed to
comply with noise requirements in the NEPA document.
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Projects sponsored through the Park Roads and Parkways Program must also comply with
Director’s Order 47, Sound Preservation and Noise Management.

Appendix 3A.1.1.11 provides additional sources for relevant guidance materials.

3.3.2.10.3 NEPA Documentation Requirements

EIS relative to noise issues.

Noise can be an issue for new roadway projects and for projects in urban areas. FLH projects
rarely result in permanent noise impacts; therefore, noise is seldom addressed in the NEPA
documentation. A discussion of noise may be pertinent in the construction impacts section of
the EA or EIS if the project area includes in-holdings of private lands with permanent
residences. Public concerns and comments determine whether to address construction noise
issues and mitigation measures in the NEPA document.

3.3.2.11 Property Acquisition and Relocation of Individuals, Farms and
Businesses

3.3.2.11.1 Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws, regulations and policies govern
activities requiring relocations.

The Uniform Relocation Assistance and Real Property Acquisition Act of 1970, amended in
1987, establishes a uniform policy for the fair and equitable treatment of individuals and
businesses displaced as a direct result of programs or projects undertaken by a Federal agency
or with Federal financial assistance. The primary purpose of this Act is to ensure that such
persons shall not suffer disproportionate adverse impact as a result of programs and projects
designed for the benefit of the public as a whole and to minimize the hardship of displacement.

The FHWA implementing regulations for the Uniform Relocation Assistance and Real Property
Acquisition Act are contained in 49 CFR 24.

consideration in project decisions.

3.3.2.11.2 Guidance

Appendix 3A.1.1.13 provides additional sources of relevant guidance materials.

3.3.2.11.3 NEPA Documentation Requirements

The public services and utilities discussion generally focuses on changes in demand for
services and utilities resulting from the proposed project and impacts on the ability of purveyors
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to provide services or utilities. There may be some overlap in topics covered by pubic services
and utilities and the social, economic and relocation portion of the environmental document.

an EIS. The information identified in this guidance should also be provided for an EA if
relocations are an anticipated impact. The level of information in the EA and EIS should be
commensurate with the scope of the project and the severity of the impact expected. If
relocations are required, the NEPA document should include a statement that acquisition and
relocation will be conducted in accordance with the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970 and that relocation resources are available to all
residential and business relocates without discrimination.

Most FLH projects do not result in relocations. Acquisition of lands for highway right-of-way
easements should be coordinated with the appropriate land management agency. Coordination
efforts should be documented in the CE project file, EA or EIS.

For projects at the EIS level, relocation issues can be addressed in a community impact

3.3.2.12 Public Services and Utilities

3.3.2.12.1  Applicable Laws, Regulations and Policies

Aside from the requirements of NEPA, there are no major laws governing activities affecting
public services and utilities.

23 CFR 645 describes the implementing regulations for adjustment and relocation of utility
facilities on Federal-aid and FLH projects.

3.3.2.12.2 Guidance

Appendix 3A.1.1.12 presents additional sources of relevant guidance materials.

3.3.2.12.3 NEPA Documentation Requirements

public services and utilities in its discussion of social impacts. Public services usually include
police, fire, emergency response, etc. Utilities include sewer, water supply and electricity.
Within an EA or EIS, the public services and utilities discussion generally focuses on changes in
demand for services and utilities resulting from the proposed project and impacts on the ability
of purveyors to provide services or utilities. There may be some overlap in topics covered by
public services and utilities and the social, economic and relocation portion of the NEPA
document. The social analysis in a NEPA document may also address services, but from the

3-30 Laws, Regulations, Policies, Guidance and Permits



Environmental Stewardship July 2012

perspective of community cohesion (i.e., how the construction of a road would split a community
in two, or would affect senior citizen access to an essential facility).

Transportation projects affect public services and utilities primarily during the construction
period. Service interruptions (e.g., delays in police, fire, emergency services) and relocation of
utility facilities should be disclosed in the CE project file, EA or EIS, along with measures to
minimize these impacts, if necessary.

For projects at the EIS level, public service and utility issues can be addressed in a community

3.3.2.13 Recreation

3.3.2.13.1  Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA (42 USC 4321), the laws and regulations discussed in
the following sections govern activities affecting recreational resources.

For many projects, the most significant laws with direct application to FLH projects and
recreational resources are Section 4(f) of the USDOT Act of 1966 and Section 6(f) of the Land
and Water Conservation Fund Act of 1965. These laws and associated guidance and NEPA

The following provides brief descriptions of the recreational programs regulated by NEPA:

1. Bicycle and Pedestrian Program. 23 USC 217 authorizes the integration of bicycling
and walking into the transportation mainstream. More importantly, it enhances the ability
of communities to invest in projects that can improve the safety and practicality of
bicycling and walking for everyday travel.

2. Recreational Trails Program. The FHWA Recreational Trails Program makes Federal
transportation funds available to the States to develop and maintain trail facilities for both
nonmotorized and motorized recreational uses.

3.  National Scenic Byways Program. The National Scenic Byways Program was
established through 23 USC 162. Under the program, certain roads are recognized as
“national scenic byways” or “all-American roads” based on their archaeological, cultural,
historic, natural, recreational and scenic qualities.

The FHWA interim policy for the National Scenic Byways Program sets forth the criteria
for the designation of roads as national scenic byways or all-American roads based upon
their scenic, historic, recreational, cultural, archeological or natural intrinsic qualities.

4. Transportation Enhancement Activities. Transportation Enhancement (TE) activities
offer communities funding opportunities to help expand transportation choices (e.g., safe
bicycle and pedestrian facilities, scenic routes, beautification, other investments) that
increase recreational opportunity and access. Communities may also use TE funds to
contribute toward the revitalization of local and regional economies by restoring historic
buildings, renovating streetscapes or providing transportation museums and visitor
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centers. TE activities have been eligible for funding under the Surface Transportation
Program since its inception under the Intermodal Transportation Efficiency Act of 1991.

3.3.2.13.2 Guidance

There is no FHWA guidance on the topic of recreation. FHWA guidance on Section 4(f) and

not contain a specific section addressing recreation, it does provide the following resources:

° Bicycle and Pedestrian Issues,
° Scenic Byways, and
° Transportation Enhancements.

FHWA Programs include:

FHWA partnerships with other Federal agencies;
Access and the Americans with Disabilities Act (ADA);
Pedestrian accommodations and safety;

Physical activity, heritage and trail programs; and
Recreational interests.

Projects sponsored through the Park Roads and Parkways Program also must comply with
Director’'s Order 77, Natural Resource Protection.

3.3.2.13.3 NEPA Documentation Requirements

recreation section in a NEPA document and provides only brief references to recreation in the
sections on social impacts, water body modification and wildlife impacts, wild and scenic rivers
and Section 4(f) evaluations. Most recreational resources and issues are addressed through
Section 4(f), Section 6(f), or in the discussion of bicycles and pedestrians in the transportation
section. However, a separate discussion of these resources may be warranted in the NEPA
document if the project area provides access to (or is adjacent to) dispersed recreation areas
(e.g., hiking, fishing), is located on a scenic byway or supports high levels of bicycle and
pedestrian use.

Relevant information to be provided in the NEPA document includes proximity of dispersed
recreation resources to the project area, access points to these resources in and outside the
project area, the level of recreational use in these areas and the season of use for these areas.
If the level of recreational use in an area is high, it may also be considered in the context of
social and economic impacts.

The NEPA document should consider the potential for disturbance of dispersed recreation users
during project construction and should identify expected interruptions in access to those
recreational areas. If feasible, alternative access points or modifications to the construction
schedule to accommodate recreational access should be considered to mitigate potential
impacts.
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3.3.2.14 Section 4(f) and Section 6(f)

Section 4(f) has been part of Federal law since the Department of Transportation Act of 1966,
and applies only to agencies within the USDOT. The law pre-dates NEPA. Section 4(f) protects
publicly-owned public parks, recreation areas, wildlife and waterfowl refuges and historic,
cultural and archeological sites listed on or eligible for the National Register of Historic Places
(NRHP). Although both Section 106 and Section 4(f) provide protection for sites listed on or
eligible for the NRHP, the requirements of each are different.

While Section 4(f) and Section 6(f) have similar names, they are not at all related, originating
from completely different laws. However, because Section 6(f) money can be used only in
parks, recreation areas and wildlife refuges, Section 6(f) applies only to properties that also are
protected under Section 4(f). Therefore, the Section 6(f) discussion is usually combined with
the Section 4(f) evaluation. The manager of all Section 4(f) park, recreation area and wildlife
refuge properties should be interviewed to determine if Section 6(f) money has been used on
the property.

3.3.2.14.1 Laws, Regulations and Policies

The following laws, regulations and policies apply:

1. Section 4(f). Section 4(f) was created when the USDOT was formed in 1966. It was
initially codified at 49 USC 1653(f) (Section 4(f) of the USDOT Act of 1966) and applies
only to USDOT agencies. Later that year, 23 USC 138 was added with somewhat
different language, which applied only to the highway program. In 1983, Section 1653(f)
was reworded without substantive change and recodified at 49 USC 303. In their final
forms, these statutes have no real practical distinction and are still commonly referred to
as Section 4(f).

Section 4(f) states:

“The Secretary shall not approve any program or project which requires
the use of any publicly owned land from a public park, recreation area, or
wildlife and waterfowl refuge of national, States, or local significance as
determined by the Federal, State, or local officials having Jurisdiction
thereof, or any land from an historic site of national, State, or local
significance as so determined by such officials unless (1) there is no
feasible and prudent alternative to the use of such land, and (2) such
program includes all possible planning to minimize harm to such park,
recreation areas, wildlife and waterfowl refuge or historic sites resulting
from such use. In carrying out the national policy declared in this section,
the Secretary, in cooperation with the Secretary of the Interior and
appropriate State and local officials, is authorized to conduct studies as to
the most feasible Federal-aid routes for the movement of motor vehicular
traffic through or around national parks so as to best serve the needs of
the traveling public while preserving the natural beauty of these areas.”
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2.  Section 6(f) of the Land and Water Conservation Fund Act. Section 6(f) of the Land
and Water Conservation Fund Act of 1965 (16 USC Chapter 1, Subchapter LXIX)
applies to all projects that affect recreational lands purchased or improved with land and
water conservation State grant funds.

Section 6(f) prohibits the conversion of property acquired or developed with State grants
to a nonrecreational purpose without NPS approval. NPS is required to ensure that
replacement lands of equal value, location and usefulness are provided as a condition of
such conversions, also known as in-kind replacement. Consequently, where
conversions of Section 6(f) lands are proposed for highway projects, replacement lands
are required.

The Land and Water Conservation Fund Act has specific requirements for Federal-aid
and Federal lands projects. The Federal lands portion of the law (e.g., used to purchase
land for national wildlife refuges) does not include the in-kind replacement provision.

3.3.2.14.2 Guidance

1. Section 4(f). The FHWA Environmental Guidebook includes a section with multiple
policies and programmatic and nationwide evaluations.

The FHWA Section 4(f) Policy Paper provides an overview of the law, FHWA
interpretation of its requirements, applicability to various types of resources and
guidance on the key areas of the Section 4(f) evaluation.

2.  Section 6(f). The following guidance is available:

° NPS provides an overview of the Land and Water Conservation Fund Program.

) Title 36 CFR 59.3 describes the conversion requirements when a project sponsor
affects Land and Water Conservation Fund lands.

Appendix 3A.1.1.14 provides additional sources of relevant guidance materials.

According to 49 USC 303(c) and 23 USC 138, Section 4(f) does not apply to “any project for a
park road or parkway under Section 204" of Title 23. This exempts almost all NPS projects from
compliance with Section 4(f).

as the Handbook on Departmental Review of Section 4(f) Evaluations (February 2002).

3.3.2.14.3 NEPA Documentation Requirements
According to NEPA, documentation is required for projects determined to be governed by
Section 4(f) and Section 6(f). The following applies:

1. Section 4(f). The primary guidance for addressing Section 4(f) issues in a NEPA

to establish an administrative record of the basis for determining that there is no feasible
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and prudent alternative, and to obtain informed input from knowledgeable sources on
feasible and prudent alternatives and on measures to minimize harm.

Specifically, the evaluation of alternatives to avoid the use of Section 4(f) land and
possible measures to minimize harm to these lands must be developed and presented in
the EA or draft EIS, or as a separate document for projects classified for a CE. Uses of
Section 4(f) land covered by a programmatic Section 4(f) evaluation (see
programmatic Section 4(f) evaluation. The discussion in the final EIS, FONSI or
separate Section 4(f) evaluation should specifically address the following:

° The reasons why the alternatives to avoid a Section 4(f) property are not feasible
and prudent

) How the preferred alternative results in the least harm to the 4(f) property
compared to all feasible and prudent alternatives, and

° All measures that will be taken to minimize harm to the Section 4(f) property.

2. Section 6(f). Approval of Section 6(f) conversion/replacement property should be
documented in a Section 4(f) evaluation and the NEPA document. Appendix 3A.2
presents additional useful information on Section 6(f) documentation.

3.3.2.14.4  Section 4(f) Evaluation

When a project proposes to use resources protected by Section 4(f), a Section 4(f) evaluation
must be prepared. While the law does not require preparation of any written document, the
FHWA has developed procedures for preparation, circulation and coordination of Section 4(f)
evaluation documents. The Section 4(f) evaluation must also undergo legal sufficiency review;
soliciting this review early in the process is advised to avoid potential issues later. Typically, the
Section 4(f) evaluation is contained in a separate section of EAs and EISs. For CEs (and
occasionally for EAs and EISs), the Section 4(f) evaluation is a separate document.

Section 4(f) evaluations, including format and content. The FHWA Section 4(f) Policy Paper
provides guidance on the key areas of a Section 4(f) evaluation, including alternative analysis,
measures to minimize harm and mitigation, among others.

Section 6009(a) of SAFETEA-LU amended existing Section 4(f) legislation in 23 USC 138 and
49 USC 303 to simplify the processing and approval of projects that have only de minimis
impacts on lands protected by Section 4(f). This is the first substantive revision of Section 4(f)
legislation since passage of the U.S. Department of Transportation Act of 1966. This revision
provides that when USDOT determines that a transportation use of Section 4(f) property (after
consideration of any impact avoidance, minimization, and mitigation or enhancement measures)
results in a de minimis impact on that property, an analysis of avoidance alternatives is not
required, and the Section 4(f) evaluation process is complete. The impact criteria and
associated determination requirements are explained in Guidance for Determining De Minimis
Impacts to Section 4(f) Resources.
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3.3.2.14.5 Programmatic Section 4(f) Evaluation

For EAs and CEs, programmatic Section 4(f) evaluations provide a standardized way to make
key determinations on projects having minor impacts on areas protected by Section 4(f).
Programmatic evaluations cannot be used for an EIS. In order to qualify for the programmatic
evaluations, the impacts on the Section 4(f) property should meet several requirements that are
outlined in each evaluation. Programmatic evaluations are not required to be circulated to the
Department of Interior for review. The five programmatic Section 4(f) evaluations are listed
below:

Independent walkway and bikeways construction projects (negative declaration);
Historic bridges;

Minor involvements with historic sites;

Minor involvements with parks, recreation areas and waterfowl and wildlife refuges; and
Net benefits 4(f) programmatic.

3.3.2.15 Socioeconomics and Environmental Justice

3.3.2.15.1  Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws, regulations and policies govern
activities affecting the social, economic and demographic characteristics of a community.

Environmental justice is codified in Executive Order 12898, Federal Actions to Address
Environmental Justice in Minority and Low-Income Populations, requires Federal agencies to
include environmental justice in their mission.

Title VI of the Civil Rights Act of 1964 is a Federal law that prohibits discrimination. The
principles of environmental justice are an extension of Title VI of the Civil Rights Act of 1964 and
the Civil Rights Restoration Act of 1984. Federal agencies are responsible for oversight of
environmental justice compliance when a Federal action is involved for transportation projects.

a major consideration in project decisions.

3.3.2.15.2 Guidance

The following guidance materials are available:

° FHWA Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations is the order that provides specific policies and procedures
addressing environmental justice.

° The FHWA Environmental Guidebook on Title VI and environmental justice presents
sources for FHWA orders, memorandums, strategies (in the Code of Federal
Regulations) and notices.
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° The FHWA Environmental Justice website provides an overview of environmental
justice, case studies and effective practices. The FHWA's effective practices CD-ROM
provides guidance on addressing environmental justice in the NEPA process, along with
practical examples of how environmental justice has been integrated into transportation
programs, policies, plans and activities.

The FS guidance on social and economic issues is contained in the FS Economic and Social
Analysis Handbook (FSH 1909.17).

be considered in the environmental document.

Appendix 3A.1.1.15 contains additional links to relevant guidance materials.

3.3.2.15.3 NEPA Documentation Requirements

economic impacts in an EIS.

Environmental justice should be considered and addressed in the NEPA document. The FHWA
California Division has developed interim guidance for addressing environmental justice in EAs
and EISs. In addition, see the checklist that clearly outlines requirements for addressing
environmental justice issues in NEPA documents.

For projects requiring an EIS, social, economic, environmental justice, relocation and public
service issues can be addressed in a community impact assessment report. Additional
information on the content of a community impact assessment report is described in
Section 3.3.2.9.4.

3.3.2.16 Threatened and Endangered Species

3.3.2.16.1  Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the Endangered Species Act (ESA) governs activities
affecting Federally protected species.

Section 7 of the Endangered Species Act of 1973 (7 CFR 355 and 50 CFR 17-453) requires
Federal agencies to ensure that their actions do not jeopardize the continued existence of any
threatened or endangered species, and describes the consultation procedures and conservation
obligations of Federal agencies. The National Oceanic and Atmospheric Administration,
National Marine Fisheries Service (NOAA Fisheries) regulates marine species, including
anadromous fishes, listed under the ESA. The FWS regulates nonmarine plant and animal
species, including inland fishes, listed under the ESA.
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3.3.2.16.2 Guidance

The following guidance is available:

° The FHWA Environmental Guidebook also provides links to numerous guidance
documents, including Guidelines for the Fulfillment of Interagency Cooperation Under
Section 7 of the Endangered Species Act (July 1987).

° On February 18, 2005, the FHWA and the FWS issued a Joint Agency Agreement on
the ESA formal consultation process, focusing on responsibilities of the agencies and
timing and information requirements. The agreement also describes the processes for
elevating a project under tight time constraints.

° The Management of the Endangered Species Act (ESA) Environmental Analysis and
Consultation Process includes a description of the interaction of the NEPA process and
ESA consultation.

° See the ESA streamlining guidance pertaining to Programmatic Consultations to help
with implementation of TEA-21.

° The American Association of State Highway & Transportation Officials’ AASHTO Center
for Environmental Excellence provides numerous guidance documents.

° Procedures for conducting Section 7 consultations and conferences are described in the
Endangered Species Act Consultation Handbook. An overview of the formal and
informal consultation processes is provided in Chapters 3 and 4 of the Handbook.

Appendix 3A.1.1.16 presents additional links to relevant guidance materials.

Projects sponsored through the Park Roads and Parkways Program must also comply with
Director’s Order 77-8, Endangered Species.

3.3.2.16.3 NEPA Documentation Requirements

endangered species in an EIS. A potential impact on species or habitat protected by the ESA
does not automatically require elevation of the NEPA documentation (CE, EA, EIS), which
depends on the importance of the resources and the scope of the impacts. In general, if a
biological assessment is prepared for a project, the NEPA document should include a summary
of the biological assessment findings (see Section 3.3.2.16.4). Specifically, the following
information should be provided:

° The species distribution, habitat needs and other biological requirements,
° The affected areas of the proposed project,

° Possible impacts on the species, including opinions of recognized experts on the
species at issue,

° Measures to avoid or minimize adverse impacts, and

° Results of consultation with the FWS and/or the NOAA Fisheries.
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If additional detail is needed in the environmental document, the biological assessment can be
included as an appendix.

A discussion of noise impacts on protected species may be pertinent in the construction impacts
section of the EA or EIS if endangered species are present in the project area.

3.3.2.16.4 Endangered Species Act Documentation Requirements

Biological assessments are written specifically to address potential impacts on species listed
under the ESA. These reports differ from the biological evaluation reports developed for other
species including FS sensitive species and State-listed species.

If a project will have no effect on Federally listed threatened, endangered, proposed or
candidate species and designated or proposed critical habitats, consultation with the FWS or
the NOAA Fisheries is not required. However, a no-effect letter can be written for the project. A
no-effect letter is an abbreviated assessment documenting the absence of any impacts on
species or habitats and is usually provided to the FWS or the NOAA Fisheries as a courtesy.
(Unless specifically requested, a no concurrence letter may not be distributed by these agencies
for projects that have submitted ESA documentation in the form of a no-effect letter.)

If a project may result in effects on listed species or habitats, a biological assessment is
prepared. This document is submitted to the FWS or the NOAA Fisheries when consultation is
initiated, whether informal or formal. Informal consultation occurs when the effect determination
in the biological assessment may affect, not likely to adversely affect. If the FWS or the NOAA
Fisheries agrees, the agency issue, a concurrence letter and consultation is complete. If the
effect determination in the biological assessment may affect, likely to adversely affect, then
formal consultation is needed. If the FWS or the NOAA Fisheries agrees with the conclusions of
the biological assessment and the proposed conservation measures, the agency issues a
biological opinion, and consultation is complete.

The organization of biological assessments can vary. In general, the report should include
these elements:

° Cover page, table of contents, executive summary;

) Project description — describe proposed action, project location and action area;

° Identification of all Federally listed and proposed species and critical habitat that may be
affected;

) Description of each species, species status and habitat;

° Description of environmental baseline within action area — include information from
resource agency databases, agency or local experts and site survey;

) Analysis and quantification of effects of the action — consider direct and indirect effects
(associated with project construction and operation, as well as with interrelated or
interdependent activities);

° Assessment of cumulative effects for projects that require formal consultation;
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° Description of avoidance, minimization and mitigation agreements, if any;
° Summary of effect determinations; and

° References (include studies, species lists and agency correspondence).
3.3.2.17 Transportation and Traffic Impacts

3.3.2.17.1  Applicable Laws, Regulations and Policies

Aside from the requirements of NEPA, there are no laws directly governing transportation and
traffic as an environmental resource.

There are numerous policies and procedures relating to the provision of pedestrian and bicycle
accommodations as described in 23 USC 217 and 23 CFR 652. See 23 CFR 652.11 for
planning considerations and 23 CFR 652.13 for design and construction criteria.

Federal Aviation Administration regulations, 14 CFR 77 (January 1975), include guidance
relevant to design of road projects affecting navigable air space.

3.3.2.17.2 Guidance

The following guidance materials are available:

° The FHWA Environmental Guidebook (several guidance and policy documents on
bicycle and pedestrian issues)

° The Federal Aviation Administration Notice — Requirement Related to Highways.

Appendix 3A.1.1.17 contains additional links to relevant guidance materials.

3.3.2.17.3  NEPA Documentation Requirements

It is assumed that the transportation analysis conducted for an environmental document
conforms to standard transportation engineering standards such as those contained in the
Highway Capacity Manual.

The FHWA Technical Advisory T6640.8A does not address transportation as an environmental
resource to be analyzed in the environmental document. Guidance on defining the project’s
purpose and need suggests that traffic issues should be discussed as part of the purpose and
need statement. A useful source of information for evaluating transportation effects of project
alternatives is the results of the traffic characteristics data gathered during the information-
gathering phase described in Section 4.3. These are the data to support the purpose and need
of the project.
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addressed in this section or a separate section may be appropriate.

The construction impacts section of the EA or EIS should describe anticipated traffic delays,
road closures and/or detour routes. Mitigation measures to minimize impacts on the traveling
public during construction should be identified.

3.3.2.18 Visual Quality

3.3.2.18.1  Applicable Laws, Regulations and Policies

Aside from NEPA, there are no laws directly governing activities affecting visual quality.
Although some regulations and policies (e.g., Scenic Byways Program (23 USC 162), Highway
Beautification Act of 1965 (23 CFR 750) influence transportation activities relative to visual
guality, these regulations and policies are not particularly applicable to FLH programs, and they
do not provide explicit information or guidance pertaining to visual quality.

Visual quality concerns should be addressed in the context of documentation prepared to
comply with the National Historic Preservation Act of 1966 and the Wild and Scenic Rivers Act.

Visual impacts can be considered an adverse effect on a historic resource. See the

The Wild and Scenic Rivers Act requires protection and enhancement of the values that qualify
the river to be designated for protection.

Each FLMA has requirements related to its own defined visual quality objectives, which can be
more restrictive than the Federal regulations cited above.

3.3.2.18.2 Guidance

The following additional guidance is available:

° Visual Prioritization Process—Users Manual, Report No. FHWA-FLP-93-007, is a guide
to conducting visual quality assessments.

° The FHWA outlines recommended methods in Visual Impact Assessment for Highway
Projects.

° Each FLMA has established visual quality standards, typically contained in the land
management plan.

Appendix 3A.1.1.18 provides additional links to relevant guidance materials.
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3.3.2.18.3 NEPA Documentation Requirements

elements in an EIS. The guidance provided in the technical advisory is applicable to both an EA
and an EIS and should be commensurate with the scope of the project. Environmental Impact
Statement: Visual Impact Assessment is useful for defining the types of issues that should be
addressed in both an EA and an EIS.

However, if the project uses the Visual Prioritization Process Users Manual to guide the analysis
of visual impacts in the project corridor, the NEPA document should summarize the results of
this analysis.

The most important NEPA requirement pertaining to visual quality is consistency with the visual
standards identified in the FLMA land management plan. The CE project file should document
compliance with the visual standards of the land management plan and any design features or
mitigation measures required. This statement should also be provided in the EA or EIS.

3.3.2.19 Water Resources

3.3.2.19.1  Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws, regulations and policies govern
activities affecting water resources (e.g., water quality, surface waters, ground water).

The Clean Water Act (CWA) of 1972 (33 USC 1251) regulates all sources of water pollution and
prohibits the discharge of pollutants to waters from non-permitted sources. The CWA covers
surface waters, wetlands and ground water. Several sections of the CWA (303(d), 305(b), 401,
402 and 404) have implications for permitting activities in surface waters.

The Safe Drinking Water Act (SDWA) of 1974 (42 USC Chapter 6A), sets national primary
drinking water standards, regulates underground injection of fluids and designates sole source
aquifers. Amendments in 1986 and 1996 provide for water operator training, public information
and source water protection as components of the SDWA.

Section 9 of the Rivers and Harbors Act of 1899 (33 USC 401) prohibits the construction of any
bridge, dam, dike or causeway over or in navigable waterways of the United States without
congressional approval. Administration of Section 9 has been delegated to the US Coast
Guard. Section 10 prohibits work in navigable waters without a permit from the U.S. Army
Corps of Engineers (USACE).

The Fish and Wildlife Coordination Act (16 USC 661-667(e)) authorizes the FWS, NOAA
Fisheries and State agencies to investigate all proposed Federal and non-Federal actions
(needing a Federal permit or license) that would impound, divert, deepen or otherwise control or
modify a stream or other body of water, and to make mitigation or enhancement
recommendations. The primary goal of this statute is to incorporate wildlife conservation with
water resource development programs. The requirements of the law are addressed in
Section 3.3.2.22.1.
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3.3.2.19.2 Guidance

The following guidance materials are available:

° The FHWA Environmental Guidebook section on the Safe Drinking Water Act provides
links to the laws, regulations and policies governing surface waters. The Guidebook
section on the SDWA provides online sources to the laws, regulations, policies and the
EPA guidance on compliance.

° The FHWA Environmental Guidebook section on stormwater and the CWA provides
links to the laws, regulations and policies governing surface waters. The Guidebook
section on stormwater provides online guidance on stormwater analysis.

° AASHTO provides additional guidance on NPDES permitting requirements under CWA
Section 402 and the establishment of total maximum daily loads (TMDLs) under CWA
Section 303.

) The EPA maintains a list of designated sole-source aquifers along with guidance for
analysis and reporting.

through 3.3.3.5.

Appendix 3A.1.1.19 provides additional sources to relevant guidance materials.

Projects sponsored through the Park Roads and Parkways Program must also comply with
Director’s Order 77, Natural Resource Protection.

3.3.2.19.3 NEPA Documentation Requirements

issues in an EIS. Generally, the NEPA document should characterize water resources in a
watershed context that includes surface water, ground water, wellhead protection areas, source
water protection areas, soils, topographic features affecting basin hydrology, existing water
guality conditions and land use patterns affecting runoff conditions. The NEPA document
should identify roadway runoff or other nonpoint source pollution that may have an adverse
impact on sensitive water resources (e.g., water supply reservoirs, ground water recharge
areas, high-quality streams).

When a proposed project is located in a sole source aquifer, early coordination with the EPA is
required to identify potential impacts. If the project will affect the aquifer, then the design should
be developed to the satisfaction of the EPA that it will not contaminate the aquifer. The NEPA
document should record coordination activities with the EPA and identify their position on the
impacts of the various alternatives. The CE project file should include documentation of the
coordination efforts with the EPA and the results of the coordination. The NEPA decision
documents (i.e., the EA/FONSI or final EIS/record of decision [ROD]) should demonstrate that
any concerns identified by the EPA related to the preferred alternative have been addressed.

When a proposed project encroaches on a wellhead protection area (as identified by a State
under approval by the EPA), the NEPA document should identify the area, the potential impacts
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and proposed mitigation measures. The CE project file should document that the project
complies with the approved State wellhead protection plan. The NEPA decision document (the
EA/FONSI or final EIS/ROD) should document that the project complies with the approved State
wellhead protection plan.

3.3.2.20 Wetlands

3.3.2.20.1  Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA (42 USC 4321), the following laws and regulations
govern activities in wetlands.

Protection of Wetlands, Executive Order 11990 of 1977 (EO 11990) requires Federal agencies
to minimize the loss or degradation of wetlands and enhance their natural value.

material in waters of the United States, including wetlands. Section 401 requires applicants for
permits for activities resulting in a discharge to seek certification for compliance with State water
guality standards and other aquatic protection laws.

Section 404(b)(1) (40 CFR 230) provides guidelines for a permit review process that requires a
sequencing of analysis of alternatives to avoid and minimize wetlands impacts as much as
practical. Established by the EPA, these guidelines are the substantive criteria used in
evaluating discharges of dredged and fill material into wetland and non-wetland waters of the
United States under the CWA, Section 404, and are applicable to all Section 404 permit
decisions.

The USACE is required to conduct a 404(b)(1) review when considering Section 404 permit
applications in order to determine the least environmentally damaging practicable alternative.

3.3.2.20.2 Guidance

The following guidance materials are available:

° See the FHWA Environmental Guidebook and FHWA policies and guidance on wetlands
and mitigation.

° AASHTO provides additional guidance on wetland issues, including FHWA guidance on
recent court decisions related to wetlands.

Appendix 3A.1.1.20 presents additional sources to relevant guidance materials.

Projects sponsored through the Park Roads and Parkways Program must also comply with
Director’s Order 77-1, Wetland Protection.
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3.3.2.20.3 NEPA Documentation Requirements

EIS. This guidance is also applicable to CEs and EAs.

The NEPA document in general should include a summary of the relevant wetland information
and evaluations. This information is often derived from the resource surveys or wetland
delineation report prepared during the activities comprising the conceptual studies and
preliminary design phase. The level of detail should be in proportion to the magnitude of the
anticipated impacts and the type of NEPA document produced (i.e., CE, EA, EIS). In addition,
the NEPA document should identify measures taken to avoid and minimize impacts; summarize
the mitigation commitments that were made with the resource agencies; and, if necessary,
identify plans to compensate for unavoidable wetland impacts.

If the preferred alternative is located in wetlands, the CE, FONSI, final EIS and ROD must
contain the wetland finding required by EO 11990. This is usually contained in a separate
section titled Only Practicable Alternative Finding or Wetland Finding, which should be
supported by the following information:

° A reference to EO 11990,
° Justification for concluding that there are no practical alternatives to the proposed action,

° An explanation of how the proposed action includes all practicable measures to minimize
harm to wetlands, and

° A concluding statement expressing the following:
Based upon the above considerations, it is determined that there is no practicable
alternative to the proposed construction in wetlands and that the proposed action

includes all practicable measures to minimize harm to wetlands that may result from
such use.

3.3.2.20.4  Wetland Delineation Report

For all projects that might affect wetlands, a Wetland Delineation Report is prepared in
accordance with the USACE Wetlands Delineation Manual (1987).

A wetland delineation identifies and demarcates wetlands that may be under USACE jurisdiction
for purposes of the CWA, Section 404. The wetland delineation should be performed by a
gualified biologist. State or local wetland delineation procedures may differ from the USACE
procedures required for Federal projects.

A wetland delineation report includes the results of the wetland delineation and an analysis of
impacts in terms of the expected loss of wetland functions and values. Proposed mitigation
measures or compensation actions are also included in the report. There is no required format
for the technical report, although the wetland delineation must be performed in accordance with
the USACE 1987 Manual.
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3.3.2.20.5 Conceptual Wetland Mitigation Plan

When impacts on wetlands cannot be avoided or sufficiently minimized, compensatory
mitigation is required. Wetland compensation may involve the creation of a wetland where one
does not currently exist, or wetland restoration at a site where wetland functions have been
degraded. The proposed compensatory mitigation measures are detailed in a conceptual
wetland mitigation plan, which is commonly appended to the NEPA document.

On December 24, 2002, the EPA and the USACE released the National Wetlands Mitigation
Action Plan. Concurrently, the USACE published the Reqgulatory Guidance Letter (RGL) 02-2,
Guidance on Compensatory Mitigation Projects for Aquatic Resources Under the USACE
Regulatory Program Pursuant to Section 404 of the Clean Water Act and Section 10 of the
Rivers and Harbors Act of 1899, which supersedes RGL 01-1 of the same title. This source
provides guidance on identifying suitable sites for mitigation and identifies the following required
elements of the wetland mitigation plan:

Baseline information,

Goals and objectives,

Financial assurances,

Site selection criteria,

Work plan,

Performance standards,
Contingency plan,

Monitoring, and

A long-term management program.

3.3.2.20.6  Section 404(b)(1) Showing (Evaluation)

Projects requiring an individual Section 404 permit typically require preparation of a 404(b)(1)
(also called a 404(b)(1) evaluation), which generally follows the format of the EPA guidelines.
See the additional EPA guidance on the level of analysis required.

3.3.2.21 Wild and Scenic Rivers

3.3.2.21.1 Applicable Laws, Regulations and Policies

Wild and scenic rivers should be addressed in the context of documentation prepared to comply

Often, regulatory agencies require documentation of compliance with the Wild and Scenic
Rivers Act (16 USC 1271) before issuing a permit or finalizing the consultation process for
Federally listed species.
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3.3.2.21.2 Guidance

The FHWA Environmental Guidebook includes the laws, regulations and policies pertaining to
wild and scenic rivers. Of particular interest is the FHWA'’s Policy Guidance for Wild and Scenic
Rivers, which describes how to integrate agency responsibilities under the Wild and Scenic
Rivers Act within the NEPA process.

Appendix 3A.1.1.21 presents additional sources to relevant guidance materials.

Projects sponsored through the Park Roads and Parkways Program must also comply with
Director’s Order 46A, Wild and Scenic Rivers Within the National Park System.

3.3.2.21.3 NEPA Documentation Requirements

regarding wild and scenic rivers.

For a CE, keep a record of coordination activities with the river managing agencies and
consultation results in the project file. For an EA/FONSI or EIS, report coordination activities
with the river managing agencies and consultation results in the NEPA document.

3.3.2.22 Wildlife, Fish and Vegetation

3.3.2.22.1  Applicable Laws, Regulations and Policies

In addition to the requirements of NEPA, the following laws, regulations and policies govern
activities affecting wildlife, fish, vegetation and essential fish habitat as defined under the
Magnuson-Stevens Act. Threatened and endangered species are addressed in
Section 3.3.2.16:

1. Wildlife and Fish. The Fish and Wildlife Coordination Act of 1958 (16 USC 661)
authorizes the FWS, NOAA Fisheries and State agencies to investigate all proposed
Federal and non-Federal actions (needing a Federal permit or license) that would
impound, divert, deepen or otherwise control or modify a stream or other body of water,
and to make mitigation or enhancement recommendations. The primary goal of this law
is to incorporate wildlife conservation with water resource development programs.

The Migratory Bird Treaty Act of 1918 (16 USC 703-712), administered by the FWS,
regulates activities affecting migratory birds, with the exception of game birds during
established hunting seasons. This law is particularly applicable if birds are actively
nesting on bridges, culverts or signs in the project area.

Responsibilities of Federal Agencies to Protect Migratory Birds, EO 13186, January 10,
2001, requires the FHWA to enter into a MOU with the FWS on protecting a wide range
of migratory bird species. The MOU is not yet finalized.
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The primary goal of the National Forest Management Act of 1976 (16 USC 1600-1614)
is to maintain multiple use and species diversity on Federal forest lands. The statute
applies directly to lands administered by the FS, but also provides direction for Bureau of
Land Management (BLM) land management plans. The BLM and the FS have
integrated NEPA requirements within their land management regulations.

The Magnuson-Stevens Act is the 1996 amendment to the Fishery Conservation and
Management Act of 1976 (i.e., the Magnuson Act). The law, administered by the NOAA
Fisheries, emphasizes sustainability of the nation’s fisheries and creates a new habitat
conservation approach. The protected habitat is called essential fish habitat. Federal
agencies should consult with the NOAA Fisheries on all activities or proposed activities
authorized, funded or undertaken by the agency that may adversely affect essential fish
habitat.

Other laws requiring the consideration of wildlife and fish issues include the following:

° Tribal laws (vary by tribe);

° The Bald and Golden Eagle Protection Act (16 USC 668—668d).

° The Marine Mammal Protection Act of 1972 (16 USC 1361-1407).

° The Anadromous Fish Conservation Act of 1965 (16 USC 757a—7579).

2.  Vegetation. The Noxious Weed Act of 1975 (PL 93-629) established a Federal program
to control the spread of invasive plant species. Amendments to the law in 1990 (PL 101-
624) identify additional requirements for Federal land management agencies to develop
and fund a plant management program, implement cooperative agreements with States
regarding undesirable plants on agency lands and establish integrated management
systems to control undesirable plants targeted by the cooperative agreements.

Invasive Species (EO 13112) requires Federal agencies to work to prevent and control
the introduction and spread of invasive species.

3.3.2.22.2 Guidance

The FHWA Environmental Guidebook includes the laws, regulations and policies pertaining to
wildlife, habitat, and ecosystems.

The FHWA roadside vegetation management program provides policy and guidance
information. Of particular interest is FHWA'’s guidance on compliance with EO 13112 and
Section 6006 of SAFETEA-LU guidance on control of noxious weeds.

Appendix 3A.1.1.22 presents additional sources to relevant guidance materials.

Projects sponsored through the Park Roads and Parkways Program also must comply with
Director’s Order 77, Natural Resource Protection.

Practitioners need to consider many issues that are rising in importance relative to
transportation and traffic impacts on wildlife. For example, wildlife mortality and habitat
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connectivity are related to traffic volumes, speeds, road width and road-related barriers. The
FHWA provides information on wildlife and highways.

3.3.2.22.3 NEPA Documentation Requirements

impacts in an EIS.

The EA or EIS should contain exhibits and discussions identifying the location and extent of
wildlife or fish habitat and vegetation. Impacts on fish and wildlife resulting from the loss,
degradation or modification of aquatic or terrestrial habitat should also be discussed. The
results of coordination with appropriate Federal, State and local agencies should be
documented in the EA or EIS; for example, coordination with the FWS under the Fish and
Wildlife Coordination Act of 1958.

A discussion of noise may be pertinent in the construction impacts section of the EA or EIS if
the project would affect species of special concern (especially those protected under the
Endangered Species Act or those designated in the Federal Land Management Agency (FLMA)
land management plan as sensitive).

The NEPA document should also document project compliance with the goals and standards of
the FLMA land management plan for managing populations of wildlife and fish, and controlling
the spread of noxious weeds. In addition, the results of the biological evaluation should be
summarized in the NEPA document.

The essential fish habitat assessment, which may be prepared as a separate document,
provides sufficient information pertaining to Federally managed fisheries and their associated
habitats and should be included or summarized in the NEPA document. If the determination of
effect for essential fish habitat is adverse effect, the NEPA document should summarize any
conservation commitments made with the regulatory agency.

The required information on invasive species to be provided in the NEPA document is outlined
in the FHWA Environmental Guidebook for roadside vegetation. This guidance states that until
the national vegetation management plan specified in the executive order is completed, NEPA
analyses should rely on each State’s noxious weed list to identify the invasive plants to address
and the measures to be implemented to minimize their harm. The guidance also States that the
NEPA document should include identification of any invasive terrestrial or aquatic animal or
plant species that could do harm to native habitats within the project study area and identify the
potential impact of the disturbances caused by construction on the spread of invasive species.
Finally, the analysis should describe any preventive or eradication measures to be taken.

3.3.2.22.4  Magnuson-Stevens Act Documentation Requirements

Federal agencies consult with the NOAA Fisheries to ensure compliance with the Magnuson-
Stevens Act and its requirements regarding essential fish habitat. The analysis of essential fish
habitat should include:
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° A brief introductory paragraph describing why addressing essential fish habitat is
required;

° A definition of the essential fish habitat designation for the fisheries potentially affected
by the project;

° An identification of the fish species likely to occur in the project area and a brief
description of fish use of the project action area; significant prey species should also be
considered;

° A brief statement of potential impacts on essential fish habitat; and

) A determination of effect for essential fish habitat (either no effect or adverse effect).
If the determination is adverse effect, NOAA Fisheries will provide essential fish habitat
conservation recommendations to the Federal agency that submitted the environmental

documentation. The Federal action agency should then provide a detailed written response
within 30 days after receiving them or at least ten days prior to final approval of the action.

3.3.2.22.5 Evaluation for Sensitive Species on Federal Lands

Any ground-disturbing activities on Federal lands may need to consider potential impacts on
various sensitive species, including FS sensitive species, FS management indicator species or
BLM sensitive species, as designated in the land management plan of that Federal agency
(e.g., the FS, the BLM), and State-listed species whose populations are rare or in decline in the
State in which the Federal lands are located. Impacts on these species are addressed in a
biological evaluation report. This report can be combined with the biological assessment report
generated to assess potential project impacts on threatened and endangered species or it can
be combined with the general wildlife and fish technical report. The main objectives of the
biological evaluation are to identify and reduce adverse impacts, increase mitigation
opportunities for sensitive species, to ensure that the FS/BLM actions do not decrease the
viability of native or desired non-native plant or animal species and to ensure that actions will
not lead to the Federal listing of species. For States maintaining a list of State-sensitive
species, the biological evaluation should also include a discussion of these species.

A biological evaluation should include the following:

° Identification of all FS, BLM and State-listed sensitive species and Federally listed and
proposed species and their habitat potentially affected by the proposed activity,

) Identification and description of habitat within the area needed to meet FS/BLM
objectives for sensitive species,

° Analysis of the direct, indirect and cumulative effects of the proposed action, including
mitigation, on species or habitat essential to meet FS/BLM objectives,

° Determination for each sensitive species of either “no impact,” “beneficial impact,” “may
have impact on individuals but not likely to cause a trend toward Federal listing or loss of
viability” or “likely to result in a trend toward Federal listing or loss of viability,”
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° Discussion of the process and rationale for the impact determination, including
documentation of any contacts with other agencies or data sources whose information
was used in the determination, and

) Recommendations for reducing adverse impacts and beneficial mitigation measures.
No FS or BLM guidance is available for FS/BLM biological evaluation requirements. Therefore,

the land management agency should be consulted to determine how best to meet its
requirements.

3.3.3 COMMONLY REQUIRED PERMITS

This section identifies the major permits required for Federal transportation projects, describes
the permit process and provides links to guidance. The checklist provided in the FHWA

potential permit requirements.

l Referto | — CFLHD - ] Division Supplements for more information.

3.3.3.1 Section 404 Permit

3.33.1.1 Clean Water Act (CWA)

Section 404 of the CWA regulates the discharge of dredged and fill material into waters of the
United States, including wetlands. The Section 404 permit is required for work in streams, tidal
waters, wetlands or lakes.

3.3.3.1.2 Issuing Agency

The USACE has the authority to issue permits for activities involving the discharge of dredge
and fill materials into waters of the United States, including wetlands.

3.3.3.1.3 Permit Process

The USACE is organized into eight divisions supported by numerous districts. Each division or
district may use a different permit application or have its own process for filing permits and
should be consulted for additional information. Generally, a standard form ENG 4345 is used to
apply for Section 404 permits. The form includes guidance for completing the application and
preparing project drawings. Some States have combined permit application forms for securing
local, State and Federal permits that can be substituted for the standard form ENG 4345.
Therefore, the permits required should be identified prior to determining which permit application
is appropriate for the project.

FLH projects are likely to require a nationwide permit or an individual permit from the USACE.
The nationwide permit program authorizes specific activities in areas under USACE jurisdiction,
usually through an expedited review process.
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An individual Section 404 permit is usually required when a project cannot meet the conditions
of a nationwide permit (e.g., with substantial impacts on wetlands). Projects requiring an
individual permit typically require the preparation of a Section 404(b)(1) as described in
Section 3.3.2.20.6.

For all Section 404 permits, additional coordination may be required for projects on tribal
reservation lands and during the application review process, the USACE may request comment
from other Federal and State agencies.

Compliance with several major laws is required prior to issuance of a Section 404 permit.
These laws include the following:
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The USACE district office covering the project area should be contacted to determine its
preferred process for securing the required permits.

3.3.3.14 Additional Guidance

Information pertaining specifically to Section 404 of the Clean Water Act and Federal-aid
highway projects is available in Applying the 404 Permit Process to Federal-Aid Highway
Projects, also known as the Red Book.

3.3.3.2 Section 401 Certification

3.3.3.2.1 Clean Water Act (CWA)

Section 401 of the CWA, which requires certification that discharges of dredged or fill material
into waters of the United States comply with water quality standards.

3.3.3.2.2 Issuing Agency

Under Section 401, the USACE, the EPA or designated States and Tribes can review and
approve, condition, or deny all Federal permits or licenses that might result in a discharge to
State or Tribal waters, including wetlands.

3.3.3.2.3 Permit Process

Certification procedures vary by State based on local water quality standards and are usually
integrated into a combined permit review process. General water quality standards and contact
information are available by state.
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3.3.3.24 Additional Guidance

No additional guidance is identified at this time.
3.3.3.3 National Pollutant Discharge Elimination System (NPDES) Permits

3.3.33.1 Clean Water Act (CWA)

Section 402 of the CWA requires that an NPDES permit be obtained for all discharges to waters
of the United States from construction sites and water management facilities. Although
highways have not been classified as industrial sites, highway construction has been classified
as an industrial activity. An NPDES construction permit is required for all construction activities
identified in the NPDES general permit for stormwater discharges from construction activities.
Construction activities, including other land-disturbing activities that disturb one acre or more,
are regulated under the NPDES stormwater program.

3.3.3.3.2 Issuing Agency

The EPA administers the NPDES program. This is often done by delegating stormwater
permitting responsibilities to State agencies. State requirements for NPDES permits vary by
State. Several States have authority to issue NPDES permits. In States where the EPA retains
permitting responsibilities, NPDES permit applications are submitted directly to the EPA. In
general, NPDES permits on tribal lands remain the responsibility of the EPA, although in some
cases the Tribes have authority.

3.3.3.33 Permit Process

For the construction general permit, the EPA has established an electronic application process
(eNQOl).

To complete this electronic application form, the following activities should be completed. After
each activity, navigate to the website noted for a description of the procedures for that activity:

° Read the construction General Permit.

° Develop a Stormwater Pollution Prevention Plan (SWPPP).

° Complete an Endangered Species Certification for the project site.

° Determine whether stormwater from the site will reach a water body with an established
TMDL for any listed pollutant. If the water body has an established pollutant TMDL,
ensure the project site is in compliance with that TMDL.

° Know the site’s latitude and longitude.

In addition, permit applications and forms are available for download.

For State-issued NPDES permits, authorized State agencies should be contacted directly to
determine permit application requirements. See the interactive online map.
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In an emergency situation, contact the EPA or the authorized State agency to determine its
preferred process for securing the required permits.

3.3.3.34 Additional Guidance

The EPA provides an overview of the stormwater program for a construction general permit.

3.3.34 Section 10 Permit

3.3.34.1 Rivers and Harbors Act

Section 10 of the Rivers and Harbors Act of 1899 regulates activities in navigable waters of the
United States. Activities subject to this regulation include obstruction, dredging, alteration or
improvement of any navigable water, and building or installing structures within these waters.
Navigable waters of the United States are defined in 33 CFR 329.

3.3.34.2 Issuing Agency

The USACE issues permits for activities in navigable waters.

3.3.34.3 Permit Process

Typically, a standard form ENG 4345 is used to apply for USACE Rivers and Harbors Act
Section 10 permits. This same form can be used to apply for a CWA Section 404 permit. Some
States have combined permit application forms for securing local, State and Federal permits
that can be substituted for the standard form ENG 4345. Therefore, the permits required should
be identified prior to determining which permit application is appropriate for the project.

The USACE may request comment from other Federal and State agencies.

In an emergency situation, contact the USACE division office covering the project area to
determine its preferred process for securing the required permits.

3.3.344 Additional Guidance

The USACE district offices issuing this permit offer additional permit information.

3.3.35 Section 9 Permit

3.3.35.1 Rivers and Harbors Act

Under Section 9 of the Rivers and Harbors Act of 1899, the General Bridge Act of 1946 and
other statutes, a permit is required for bridges or causeways in or over navigable waters of the
United States, and for causeway construction in all tidal waters of the United States. Lighted
structures in water that are used for navigational purposes also require this permit.
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3.3.3.5.2 Issuing Agency

The US Coast Guard (USCG) is responsible for administering the Rivers and Harbors Act
Section 9 permit.

3.3.3.53 Permit Process

The US Coast Guard provides permit applications and general information on bridge permits.

In an emergency situation, contact the US Coast Guard to determine its preferred process for
securing the required permits.

3.3.354 Additional Guidance

The USCG/FHWA Memorandum of Understanding on Implementing NEPA, N 6640.22, July 17,
1981, provides additional guidance on coordinating permits for highway projects over navigable
waters.

3.3.3.6 Federal Land Management Agency Permits

The FS provides the most detailed guidance for permits among all FLMAs. The FS
requirements are described below. Other FLMAs may also have permit requirements and the
project team member should be consulted to determine whether any permits are required for the
FLH activities on their lands.

3.3.3.6.1 Trigger

A special use permit may be issued to the FLH by the FS for preliminary engineering activities
(e.g., geotechnical investigations, resource surveys) that are performed prior to completion of
the project’'s NEPA documentation. A special use permit may also be issued for the use of
gravel pits, borrow pits, waste sites, stone quarries or other areas or facilities used to support
construction activities, if such sites are not identified and evaluated as part of the project’s
NEPA documentation. All project-related uses and impacts should be identified and disclosed
in the project’'s NEPA document to the fullest extent possible. If it is later determined that a site
on FS land is required for use that was not originally disclosed in the NEPA document, a special
use permit may be issued prior to advertisement to address the impacts and associated
mitigation for use of the site.

All issues regarding special use permits should be coordinated through the FS SEE team
representative.

3.3.3.6.2 Issuing Agency

These permits are issued by the FS.
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3.3.3.6.3 Permit Process

The FS provides general information on the FES permit process. For transportation and utility
systems on Federal lands in Alaska, Standard Form 299 can be used to apply for special use
permits. This form may also be accepted for transportation projects in other regions; however,
local or regional offices should be contacted first to see if they have specific application
requirements.

3.3.3.64 Additional Guidance

The ES regional offices provide contact information and a directory of National forests.

3.3.3.7 Threatened and Endangered Species Permits

Personnel who survey, handle or collect listed species may require permits from the FWS or
NOAA Fisheries. Take permits may also be issued through a biological opinion from the FWS
or NOAA Fisheries if a project is expected to result in the take of a listed species.

State and Tribal fish and wildlife agencies may also require permits for handling or collecting
plants, animals or fish. The respective agencies should be contacted prior to initiating any
activities that may require the handling or collection of plants, animals or fish.

3.3.38 Tribal Permits

Many Tribes require permits for work in tribal reservation areas that could affect cultural, historic
or archeological resources, as well as water, fish, wildlife, habitat, air quality, etc. Occasionally,
a Tribe is also authorized to administer Federal permits (e.g., NPDES permits, CWA Section
401 certification). Therefore, tribal agency websites and personnel should be contacted to
identify the tribal permits that apply to FLH projects.

3.3.3.9 State Permits

Coordination with State permitting agencies is required when the State is authorized to
administer Federal permits (e.g., NPDES permits, CWA Section 401 certification). Otherwise,
the Federal government cannot be regulated by State or local agencies. However, this does not
preclude the need to coordinate with State regulatory agencies on proposed activities.

Also, some States have combined permit application forms for securing local, State and Federal
permits. Therefore, State agencies should be contacted to identify the State permits that apply
to FLH projects.
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3.4 ENVIRONMENTAL PROCESS

NEPA directs Federal agencies to conduct environmental reviews to consider the potential
impacts on the environment that could result from their proposed actions. Because NEPA
requires the agency to consider impacts on all aspects of the environment, NEPA review serves
as the overarching process under which all other environmental reviews required by other
environmental laws take place. Consequently, the NEPA process is intended to be a
comprehensive and a coordinated project review conducted by an interagency and
interdisciplinary team, and the public to ensure that all environmental concerns and issues have
been identified and are adequately addressed.

This section introduces the role of environmental streamlining in the environmental process and
describes the FLH environmental process for projects in which FLH is the lead agency.

I Referto [ - — WELHD] Division Supplements for more information.

3.4.1 ROLE OF ENVIRONMENTAL STREAMLINING IN THE ENVIRONMENTAL
PROCESS

Efficient and effective coordination of multiple environmental reviews, analyses, and permitting
actions under the over-arching law of NEPA is essential in meeting the environmental
streamlining mandate for highway and transit projects. The FHWA's strategic approach to
environmental streamlining is the environmental stewardship and streamlining FHWA's vital few

The FHWA's streamlining/stewardship program demonstrates the agency’s commitment to
streamlining. The agency is continually setting and revising expectations, measures and
methods for advancing an improved and efficient environmental review process and for
demonstrating environmental stewardship. The program also provides information on
streamlining initiatives from various State departments of transportation.

3.4.2 FEDERAL LANDS HIGHWAY ENVIRONMENTAL PROCESS

When the FLH serves as the lead agency, projects are developed and delivered through a
sequence of activities as shown in Exhibit_3.4—A. The flowchart identifies five distinct
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Although environmental tasks occur in each of these five processes, the majority of FLH
responsibilities arise during the project development process. Environmental tasks are
discussed in the subsections below. The elements of each environmental task vary according
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Exhibit 3.4-A FLH ENVIRONMENTAL PROCESS

ENVIRONMENTAL
PROCESS ACTIVITIES
OF PROJECT
IMPLEMENTATION

NON-ENVIRONMENTAL
ACTIVITIES OF
PROJECT
IMPLEMENTATION

PLANNING AND PROGRAMMING

PROJECT DEVELOPMENT

ADVERTISING
AND AWARD

__CONSTRUCTION

EVALUATION

PUBLIC

INVOLVEMENT

ABBREVIATIONS:

Conceptual Studies and Preliminary Design

Detailed Design Phase

Legislation

generally governing

this

phase is

the

National

Environmental Policy Act (NEPA). The NEPA document (CE, EA, EIS)
is the project document that determines whether and how a project
Compliance with other resource-specific
environmental laws is considered in the NEPA process.

will be implemented.

Application and approval
construction

specific

site-
for

of
permits

regulated activities such as CWA
Sections 401 & 404, CZMA, NPDES,
and mitigation commitments in the

Non-Environmental

Activities of Project

Implementation

Public Involvement

Task 2: Establish project
team and conduct
initial meeting

Task 3: Develop mailing list

Task 4: Send project notice
to public agencies

Task 5: Conduct public
scoping meetings

Task 6: Publish Notice of
Intent in Federal
Register (EIS only)

Task 7: Develop and refine
the Purpose and Need
and the alternatives,
and identify major
concerns

letters to resource
agencies
Task 3: Obtain access
permission onto public
and private property
Task 4: Initiate and
complete surveys
Task 5: Review survey data
and finalize survey
Task 6: Coordinate survey
results with analysis of
alternatives

CE Categorical Exclusion

CWA Clean Water Act

CZMA Coastal Zone Management Act

DOTs Departments of Transportation

EA Environmental Assessment

EIS Environmental Impact
Statement

FLH Federal Lands Highway

FONSI  Finding of No Significant
Impact

NPDES National Pollutant Discharge
Elimination System

PS&E Plans, Specifications, and
Estimates

ROD Record of Decision

STIP State Transportation
Improvement Program

TIP Transportation Improvement
Program

Environmental Process

refine alternatives

Task 3: Develop
conceptual
mitigation

Task 4: Write draft
NEPA document

Task 5: Coordinate
document with
project team

document

Task 3: Conduct public
involvement

Task 2: Finalize preferred
alternative(s)

Task 3: Prepare and
approve the CE

Task 4: Prepare EA or
final EIS

Task 5: Prepare, review
and approve FONSI
or ROD

Task 6: Copy and
circulate public
notice and NEPA
document(s)

<

Task 2: Coordinate and
collaborate with
internal and external
customers/ partners

Task 3: Develop, submit
and coordinate
permit package

Task 2: Document and
report (if short-term)

NEPA document.
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to the type and magnitude of the proposed project and its anticipated social, economic and
environmental effects and issues.

All of the activities outlined in the following sections are intended to streamline the
environmental review process by involving resource agencies early in project planning and
development. In addition, public involvement activities are conducted during each process to
further ensure that stakeholder concerns are identified and adequately addressed.

3.4.2.1 Planning and Programming Process

° Conduct annual multi-year program meeting to select projects (Section 3.4.2.1.3).

Chapter 2 describes the planning and programming process in detail. The environmental tasks
that may be required during these activities are described in the following subsections.

34.2.1.1 Conduct Planning Activities

Typically, no environmental tasks occur during this activity, except for environmental staff
occasionally providing input on issues as needed. Chapter2 describes the activities
encompassed in the transportation planning process.

3.4.21.2 Prepare Project Scoping (Project Planning) Report

Preliminary environmental information should be gathered for inclusion in the project scoping
report. See Section 4.5.2. This type of information may be gathered through record searches,
contacting environmental agencies and conducting interagency meetings or field reviews. The
preliminary environmental information may consist of the following:

° Initial project NEPA class of action (i.e., Class I—EIS, Class [I—CE, Class lll—EA).

K&&i-fi-(-)-ﬁ-él-mi-r-lformation is also included in the 23 CFR 771.115 of the FHWA

) Tentative schedule for completing the environment compliance requirements;
° Tentative project costs for environmental compliance and mitigation activities;

° Draft purpose and need statement (see The Importance of Purpose and Need in
Environmental Documents);

° Preliminary list of readily identifiable alternatives (see Development and Evaluation of
Alternatives);

° Potential environmental concerns or benefits associated with the project;
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° Existing survey data; and

° Consistency with local, State or Federal land management plans.

Exhibit 3.4-B PLANNING AND PROGRAMMING PROCESS

| PLANNING AND PROGRAMMING |
PROCESS

ENVIRONMENTAL
PROCESS ACTIVITIES ___|
OF PROJECT 5
IMPLEMENTATION

CONDUCT
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— PLANNING > »| PROGRAM [
PROJECT ACTIVITIES F(,tigJNIE,\ICg) MEETING TO
IMPLEMENTATION REPORT SELECT —>
PROJFCTS

PROJECT NEWSLETTERS & NEWS RELEASES AS

PROJECT SIZE AND CIRCUMSTANCES WARRANT

PUBLIC INVOLVEMENT

PUBLIC FOR TIP/STIP BY
PUBLIC INVOLVEMENT | OTHERS FOR FLH;
INVOLVEMENT BY STATE DOTS - | OPTIONAL PUBLIC >
AND OTHERS MEETING ON

POTENTIAL PROJECT

3.4.2.1.3 Conduct Annual Multi-Year Program Meeting to Select Projects

The environmental staff may attend these meetings to provide information regarding the status
of programmed projects and the feasibility, from an environmental standpoint, of programming
other projects.

3.4.2.2 Project Development Process

The majority of the environmental review and compliance activities occur during the project
development process. During this process, additional engineering and environmental data are
developed through engineering analyses, environmental resource surveys and impact studies.
In addition, interagency coordination and public involvement activities are conducted to obtain
input on project development and the environmental processes. The appropriate NEPA
documents and supporting information are prepared during this process, and project decisions
are recorded, including selection of the alternative to be implemented. The project team
oversees and guides these environmental activities.

Early in the project development process, the roles, expectations and schedules for involvement
by those agencies, particularly cooperating agencies, participating in the project development,

The project development process consists of two phases:
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The conceptual studies and preliminary design phase, and
The detailed design phase.

3.4.2.2.1 Conceptual Studies and Preliminary Design Phase

The conceptual studies and preliminary design phase consists of five environmental activities:

Determine the scope of the environmental review (scoping process),

Conduct resource surveys,

Prepare draft environmental document,

Circulate draft environmental document and conduct public involvement activities, and
Prepare final environmental document.

Each of these activities is described briefly in the following sections and is graphically illustrated
in Exhibit 3.4—C.

Environmental Scoping

Prior to initiating the tasks comprising this activity, it is important to review the project
agreement to develop a clear understanding of the agency roles, points of contact and
other procedures and agreements. A preliminary engineering review is conducted
concurrently with the environmental scoping activity as a part of the project development
process. This engineering review should be consulted throughout the environmental
scoping activity and the other activities in the conceptual studies and preliminary design
phase.

Environmental scoping activities are formally undertaken in this phase, building on the
information and input obtained during the planning and programming process. The
environmental scoping activity consists of the following seven major tasks as graphically
illustrated in Exhibit 3.4-D.

a. Task 1: Review the project scoping (project planning) report

The environmental staff reviews all pertinent information on the environmental
issues and concerns of the proposed project and project area as identified during
the earlier planning and programming process, including project scoping reports.

b. Task 2: Establish project team and conduct initial meeting

Depending on the scope of the project, the interagency/interdisciplinary team (the
project team) may consist of representatives just from the program agencies or
membership may be extended to representatives from resource and regulatory
agencies, NEPA cooperating agencies and local governments. Only the program
agencies are required to have members on this team. The project team is the
decision-making body that acts on behalf of the member agencies to coordinate
and share project activities and reach a consensus on major project decisions.

The first meeting should be conducted as early as possible during the conceptual
studies and preliminary design phase to ensure that agency concerns and
suggestions are taken into account before the project design progresses too far.
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The initial team meeting should be conducted in conjunction with a field review of
the project site. The following tasks should be accomplished at the first meeting:

Review and discuss, as needed, the project agreement and each
agency'’s roles and responsibilities,

Discuss any project changes and developments since completion of the
planning and programming process,

Exhibit 3.4-C PROJECT DEVELOPMENT PROCESS, CONCEPTUAL STUDIES
AND PRELIMINARY DESIGN PHASE

PROJECT DEVELOPMENT PROCESS

Conceptual Studies and Preliminary Design Phase

Legislation generally governing this phase is the National Environmental Policy Act
(NEPA). The NEPA document (CE, EA, EIS) is the project document that determines
whether and how a project will be implemented. Compliance with other resource-

specific environmental laws is considered in the NEPA process.
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conduct initial meeting letters to resource refine alternatives distribute alternative(s)
Task 3: Develop mailing list agencies Task 3: Develop NEPA Task 3: Prepare and approve
Task 4; Send project notice to public Task 3: Obtain access conceptual document the CE
agencies permission onto public mitigation Task3: Conduct  Task 4: Prepare EA or final
Task 5: Conduct public scoping and p.r-|vate PIOPEMY  Task 4: Write draft NEPA irlulj/t:)lll\fement EIS
meetings Task 4: Initiate and document Task 5: Prepare, review and
Task 6: Publish Notice of Intent in complete surveys Task 5: Coordinate approve FONSI or ROD
Task 5: Review survey data document with

Federal Register (EIS only)

Task 7: Develop and refine the
Purpose and Need and the
alternatives, and identify major
concerns

and finalize survey
Task 6: Coordinate survey

results with analysis of

alternatives

project team

Task 6: Copy and circulate
public notice and NEPA
document(s)
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Exhibit 3.4-D ENVIRONMENTAL SCOPING

- | ENVIRONMENTAL .| REsource
v SCOPING » survevs [T
CONDUCT i
ANNUAL
MULTI-YEAR
—»{ PROGRAM v
MEETING TO PRELIMINARY
SELECT »| ENGINEERING > ANALYZE ALTERNATIVES —>
PROJECTS REVIEW

PUBLIC INVOLVEMENT

FOR TIP/STIP BY PUBLIC NOTICE,
. PUBLIC INVOLVEMENT AS
OTHERS FOR FLH; _p| PUBLIC MEETING, > )
OPTIONAL PUBLIC &/OR PUBLIC APPROPRIATE
MEETING ON SCOPING

POTENTIAL PROJECT

TASKS

Task 1: Review the project scoping (project planning) report

Task 2: Establish project team and conduct initial meeting

Task 3: Develop mailing list

Task 4: Send project notice to public agencies

Task 5: Conduct public scoping meetings

Task 6: Publish Notice of Intent in Federal Register (EIS only)

Task 7: Develop and refine the Purpose and Need and the alternatives, and identify major concerns

° Develop a tentative project schedule,

° Draft a project purpose and need statement to be included in the
environmental document,

° Review the preliminary list of alternatives in the project scoping report,
and revise as needed, and

° Set a tentative time for the next team meeting.

In the event that the project team consists only of the program agencies, then the
team should arrange to meet with other Federal, State and local resources and
regulatory agencies as early as possible to inspect the project area onsite and
obtain feedback to guide further environmental surveys, studies, analyses and
project development activities.

C. Task 3: Develop mailing list

The environmental staff should obtain existing mailing lists from the FLMA and
amend them to include the parties associated with the project, including local
property owners. The project mailing list should be updated as the public
involvement process progresses and additional interested parties are identified.
The mailing list is used to send project notices, newsletters and other
communications to the interested public and agencies.
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Task 4: Send project notice to public agencies

Generally, a project notice is sent to the resource and regulatory agencies
describing the proposed project and soliciting their input on the project. The
primary purpose at this stage is to notify the agencies that project development
work is beginning and that this process will include identifying a range of
alternatives to be considered and the issues to be addressed, as well as the type
of environmental document to be developed, among other tasks. For an EIS, the
resource and regulatory agencies may also be asked to provide input on the
project purpose and need. The notice may also alert the agencies to upcoming
project team meetings to discuss the project.

Task 5: Conduct public scoping meetings

A public scoping meeting is usually held in or near the project area. The key
objectives of the scoping meeting are the following:

° Provide an agency contact person or website for the public to obtain
further information on the project;

° Describe the expected future project development activities;
° Outline the project schedule;

° Identify future opportunities for the public to obtain more information and
provide comments (e.g., public meetings or hearings);

° Obtain public comments;

° Gather information from the public that will assist the FLH staff in
analyzing and addressing the social, economic and environmental
impacts of the project;

° Describe the purpose and need for the project; and

° Present preliminary alternatives identified in the project scoping report.

As this phase proceeds, it is important to keep the local public and other
interested parties apprised of project development and to solicit and address the
public’'s concerns. Effective public involvement is a key to successful project
development. A public involvement plan may be prepared to guide these public
involvement activities, which should be consistent with and build on the efforts
made during the earlier planning and programming process. Public involvement
can be accomplished with a variety of techniques, depending on the type and
magnitude of the project, the issues involved and the interest and background of
the public.

Additional guidance on public involvement and the scoping process is available
from both the FHWA and the CEQ:

° Public Involvement Techniques for Transportation Decision-Making.
° Public Involvement and its Role in Project Development.
CEQ Scoping Guidance.
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Guidance from State transportation agencies on public involvement is also
provided in Appendices 3A.1 and 3A.2.

f. Task 6: Publish Notice of Intent in Federal Register (EIS only)

For Class | actions, an EIS is prepared, requiring the publication of a Notice of
Intent (NOI) in the Federal Register to alert other agencies, interest groups and
the public of proposed scoping activities, and the plan to prepare an EIS. The
NOI is prepared by the FLH environmental staff and is published and distributed
as directed in 23 CFR 771.123 and in the FHWA Technical Advisory T6640.8A.
The content and format of the notice is provided in explicit detail in the FHWA
Technical Advisory T6640.8A, along with examples. Shortly after the NOI is
published in the Federal Register, appropriate agencies should be formally
invited to participate as cooperating agencies or participating agencies. Section
6002 of SAFETEA-LU supplements the existing FHWA and CEQ implementing
regulations for NEPA and describes the roles and responsibilities of the lead,
participating and cooperating agencies. The SAFETEA-LU _Environmental

environmental review process required by Section 6002 of SAFETEA-LU.

g. Task 7: Develop and refine the Purpose and Need and the alternatives, and
identify major concerns

Based on the preliminary environmental information gathered during the scoping
process, the environmental staff, in coordination with the project team, develops
and refines the purpose and need statement for the project. For EIS projects,
cooperating and participating agencies and the public must also be given an
opportunity to provide input on the purpose and need. For these larger, more
complex projects, it is recommended that the environmental staff obtain written
approval of the project purpose and need from each member of the project team.
The purpose and need statement may continue to undergo minor refinements as
the NEPA process continues. If any major changes are made to the project
scope, thereby affecting the purpose and need, written approval should be
obtained from the project team members.

Using the information gathered during the scoping process, the project team
should review the alternatives identified in the project scoping report and
determine whether these alternatives are still feasible. A range of reasonable
alternatives addressing the project purpose and need should be identified.
Alternatives found to be unreasonable should be recorded, along with the
reasons for that finding. For EIS projects, cooperating and participating agencies
and the public must be given an opportunity to provide input on the range of
alternatives and in determining the methods and level of detail for the analysis of
alternatives. For larger, more complex projects, it is recommended that the
environmental staff obtain written approval from each project team member for
the range of alternatives to be considered.

Using the information in the project scoping report and the information gathered
during the scoping process, the project team identifies the social, economic and
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environmental issues and concerns associated with the project. For EIS
projects, participating agencies and the public must also be given an opportunity
to identify issues of concern regarding the project’s potential environmental or
socioeconomic impacts.

Resource Surveys

A list of environmental resources to be considered during this activity is provided in
Section 3.3.2. The resource surveys activity consists of the following six tasks as

illustrated in Exhibit 3.4—E:

Exhibit 3.4-E RESOURCE SURVEYS

PREPARE
DRAFT NEPA [—»
DOCUMENT
A A A

.| ENVIRONMENTAL | RESOURCE
o SCOPING SURVEYS

A
\ 4

\ 4 A
PRELIMINARY

ENGINEERING —> ANALYZE ALTERNATIVES >
REVIEW

Y

PUBLIC NOTICE,

PUBLIC MEETING, PUBLIC INVOLVEMENT AS
&/OR PUBLIC APPROPRIATE

SCOPING

TASKS

Task 1: Determine resource survey needs

Task 2: Send introductory letters to resource agencies

Task 3: Obtain access permission onto public and private property
Task 4: Initiate and complete surveys

Task 5: Review survey data and finalize survey

Task 6: Coordinate survey results with analysis of alternatives

a. Task 1. Determine resource survey needs

The tasks performed under the environment scoping activity aid in identifying the
social, economic and environmental issues and concerns that should be
addressed in the environmental documents and help determine which
environmental resource surveys need to be conducted in order to comply with all
applicable Federal, State and local requirements. The project area and
preliminary design alternatives should be thoroughly reviewed to identify the
potentially affected resources and the scope of the required surveys.

b. Task 2: Send introductory letters to resource agencies

By the time this activity is initiated, the resource and regulatory agencies should
already be aware of the project. If a project notice was not sent during the
environmental scoping phase, it should be sent now. The resource and
regulatory agencies and other interested agencies and groups should be aware
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of and involved in the development of the proposed project, the alternatives
under consideration, the environmental resource surveys, environmental analysis
and environmental documentation.

Resource and regulatory agency involvement in the resource surveys may
include providing comments and advice on the area of potential effects, the
survey data required to be collected, conducting these surveys and analyses or
portions of them, or providing data in support of the resource surveys.
Experience has shown that proactive interagency involvement is critical to secure
the various agencies’ trust and ensure successful project development.

C. Task 3: Obtain access permission onto public and private property

In order to conduct the resource surveys, coordination with property owners and
tenants on or adjacent to the proposed project right-of-way is necessary to obtain
access permission onto public and private property. Prior to initiating resources
surveys, property owners and tenants should be made aware of when field staff
will be in the area collecting data. Notification may be provided through a bulk
mailing or telephone calls to property owners.

d. Task 4: Initiate and complete surveys

Resource surveys may be conducted by staff specialists or experts engaged by
the partner agencies to assess existing environmental conditions; estimate the
effects of the proposed project on the resources; and identify mitigation
measures suitable to avoid or minimize the impacts. Base maps of the
preliminary alternatives should be made available to ensure adequate data
collection in the field and accurate estimates of project impacts. Existing
literature and data provided by resource and regulatory agencies should be
reviewed, preferably before the resource surveys are conducted and
incorporated into the resource survey results. Resource or partner agencies
should also provide input on the appropriate methods of data collection.

Section 3.3.2 identifies the environmental resources considered in the NEPA

analysis and describes the information required to support NEPA documentation.

e. Task 5: Review survey data and finalize survey

The project team should review the resource survey results to become familiar
with the type and location of resources in the project area. Previously
undocumented resources or potential issues should be reviewed to determine if
additional data collection is required.

f. Task 6: Coordinate survey results with analysis of alternatives

The project team should review the results of the resource studies and determine
the significance of environmental impacts resulting from the proposed
alternatives. This analysis should be based on the results of the resource
surveys and input from the resource and regulatory agencies and the public. If
data gaps are identified or additional information is needed to draw a firm
conclusion about significance, additional data should be collected.

Environmental Process 3-67



Environmental Stewardship July 2012

Prepare Draft NEPA Document

As the scoping process and environmental studies proceed, the preliminary NEPA class
of action of the project made earlier in this phase should be confirmed (or updated) and

Exhibit 3.4-F PREPARE DRAFT NEPA DOCUMENT

CIRCULATE NEPA
DOCUMENT AND
PREPARE

RESOURCE R N CONDUCT
—> SURVEYS —»| DRAFT NEPA > PUBLIC —>
DOCUMENT

INVOLVEMENT
ACTIVITIES

A

v

> ANALYZE ALTERNATIVES

EIS PUBLIC
HEARING, PUBLIC
MEETING, 404
PUBLIC INVOLVEMENT AS > MERGER L5
» APPROPRIATE PROCESS JOINT
PERMIT
ANNOUNCEMENT

TASKS

Task 1: Complete resource analysis

Task 2: Analyze and refine alternatives

Task 3: Develop conceptual mitigation

Task 4: Write draft NEPA document

Task 5: Coordinate document with project team

a. Task 1. Complete resource analysis

If data gaps have been identified or additional information is needed to draw a
firm conclusion about significance, additional data should be collected so that
firm conclusions about significance can be made.

b. Task 2: Analyze and refine alternatives

The results of the resource surveys should be coordinated with the ongoing
project engineering and environmental analyses to refine the project alternatives.
If the required NEPA document is an EA, it may discuss the preferred alternative
and any other alternatives considered; or if a preferred alternative has not been
identified, it may present alternatives under consideration. An EA may address
only one action alternative (or “build alternative”) and is not required to evaluate
in detail all reasonable alternatives for the project.

If the required NEPA document is an EIS, the draft EIS should discuss all
reasonable alternatives and also should summarize those alternatives eliminated
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from detailed study. If, based on early coordination and environmental studies, a
preferred alternative has been identified, it should be so stated in the draft EIS.

C. Task 3: Develop conceptual mitigation

Once the alternatives are refined and the analysis of impacts has begun,
compensatory mitigation requirements can be better defined. Mitigation is
defined in Section 1508.20 of the CEQ regulations. Development of the
mitigation concepts should be coordinated with the program agencies and the
appropriate resource and regulatory agencies. Mitigation for unavoidable
adverse impacts should be identified in the NEPA document and incorporated

into the project action [23 CFR 771.105(d)]. An EIS should consider mitigation of

CFR 771.105(d).

Preliminary design work for some types of proposed mitigation should be
performed at this time to ensure that the mitigation plan is feasible, has a
reasonable chance for long-term success, and is acceptable to the regulatory
agencies.

It is FHWA Policy to seek opportunities to go beyond traditional mitigation efforts
and to implement enhancement measures into transportation projects.

Enhancement measures should be considered and incorporated into the project
at this stage. These types of enhancements can help to build strong
relationships with affected communities. They should be coordinated with the
program agencies and the public to determine their suitability for projects in the
planning stage.

d. Task 4: Write draft NEPA document

The results of the scoping process, the resource surveys and the engineering
and environmental analyses are summarized and documented in the appropriate
NEPA document for the project (i.e., CE, EA, draft EIS), which is prepared during
this activity. Additional supporting documents are also prepared as needed to
comply with all applicable environmental requirements. These may include a
Section 4(f) evaluation, an ESA biological assessment, a CWA Section 404(b)(1)
analysis, and others.

At a minimum, the CE (i.e., Class Il actions) describes the proposed action, the
surrounding area and any specific areas of concern (e.g., wetlands, Section 4(f),
relocations), and any other Federal actions required for the project. Once a
project has been approved as a CE, final design activities may begin (23 CFR
771.113). Additional guidance on the contents and format of the CE are provided
in Section 3.5.2.1.
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The EA (i.e., Class lll actions) addresses the purpose and need for the project;
the preferred alternative under consideration and those dismissed from further
consideration; and the social, economic and environmental impacts of the
project. Additional guidance on the contents and organization of the EA are

The draft EIS (Class | actions) addresses the purpose and need for the project;
all reasonable alternatives under consideration and those dismissed from further
consideration, the preferred alternative if one has been selected; and the social,
economic and environmental impacts of each alternative. The NEPA document
should demonstrate the project’'s compliance with all applicable regulatory
requirements, and should balance the benefits gained in meeting the purpose
and need against the adverse impacts and costs of each alternative, taking into
account the proposed mitigation measures. Guidance on the format and content

Task 5: Coordinate document with project team

Once the environmental staff is satisfied with the preliminary NEPA document, it
should be distributed to the project team members for a thorough review. Team
members’ comments on the document are often best resolved in a full team
meeting with open communication.

If the document is a draft EIS, it should be reviewed and approved by the
cooperating agencies after the project team comments are incorporated.

Circulate NEPA Document and Conduct Public Involvement Activities

Once the draft NEPA document is approved by the project team, it is distributed to other
agencies and the public, as identified on the mailing list and in accordance with the CEQ
and FHWA implementing regulations. Circulation of the draft NEPA document is

a.

Task 1: Public notice

If the document is a CE, it is typically circulated and reviewed only within the FLH
and the other partner agencies, although it may be announced and circulated to
others if desired or requested.

The publication of an EA or draft EIS and any scheduled public meetings or
hearings are usually announced with a public notice in the local general-
circulation newspaper(s). In addition, notices are sent to the mailing list of
interested citizens, agencies and stakeholder groups.

The EA or draft EIS public notice should contain the name of the project (and
road), the project number, names of the lead and cooperating agencies, the
project termini, a brief statement of the project purpose and need, a description
of the planned activities and a map of the project area. The notice should explain
the status of the project in the environmental review process and should invite
public comments regarding the environmental analysis, permits and approvals.
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Contact information should be included for those who wish to comment or

request further information.

Exhibit 3.4-G CIRCULATE NEPA DOCUMENT

CIRCULATE NEPA f——
PREPARE DI LAY e FINAL NEPA
—»| DRAFT NEPA ORI »| DocumENT b—>
DOCUMENT PUBLIC (DECISION
T INVOLVEMENT BOCUMENT)
ACTIVITIES 7y
\ 4 v
FINALIZE
ANALYZE ALTERNATIVES »| PREFERRED b—»
ALTERNATIVE
EIS PUBLIC
HEARING, PUBLIC
MEETING, 404
PUBLIC INVOLVEMENT AS . iy .
APPROPRIATE PROCESS JOINT
PERMIT
ANNOUNCEMENT
TASKS

Task 1: Public notice
Task 2: Copy and distribute NEPA document
Task 3: Conduct public involvement

A copy of the draft EIS is filed with the EPA. The EPA publishes a notice of
availability in the Federal Register. The draft EIS should be distributed no later
than the time the document is filed with the EPA for Federal Register publication
and should allow for a minimum 45-day review period.

Task 2: Copy and distribute NEPA document

By the time the public notice is published, the EA or draft EIS should have been
distributed to the parties on the mailing list. Copies of the document are also
made available for review at convenient locations. The extent of distribution is
determined by the NEPA class of action, size and scope of the project, public
interest and the number of parties on the mailing list.

The distribution requirements for an EA or draft EIS are described in the FHWA
Technical T6640.8A. The FHWA Environmental Guidebook,

environmental documentation section, provides guidance on filing an EIS.

Task 3: Conduct public involvement

Although not required, after an EA is circulated, a public meeting is typically
scheduled in conjunction with a 30-day public comment period on the document.

Environmental Process
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5.

After a draft EIS is circulated, a minimum 45-day public comment period is
required. Within this time period, a public hearing is required to obtain additional
comments on the project and the document. Public meetings may be scheduled
in addition to a public hearing.

Procedures for conducting public meetings and hearings are explained in the
FHWA guidance, Public Involvement Techniques for Transportation Decision-

for conducting jointly sponsored public meetings and hearings when appropriate.

Prepare Final NEPA Document (Decision Document)

Preparation of a decision document (i.e., EA/FONSI, final EIS/ROD) consists of six tasks
as illustrated in Exhibit 3.4—H:

a.

Task 1. Review and respond to public comments

Based on the circulation of the initial NEPA document and the oral or written
comments received from the agencies and the public, the environmental staff
reviews and responds to the comments, incorporates any necessary changes in
the project and the document and prepares the decision document.

Exhibit 3.4-H PREPARE FINAL NEPA DOCUMENT

CIRCULATE NEPA PREPARE
DOCUMENT AND FINAL NEPA MITIGATION
—»|  CONDUCT - DOCUMENT —»|COORDINATION}—
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INVOLVEMENT DOCUMENT) y
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\ 4 y
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ALTERNATIVE
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HE’\AAEREI?IG,\I,GPLZ%EC NON-MERGER
MERGER PROCESS " voront
NOTIFICATION
JOINT PERMIT
ANNOUNCEMENT
TASKS

Task 1: Review and respond to public comments

Task 2: Finalize preferred alternative(s)

Task 3: Prepare and approve the CE

Task 4: Prepare EA or final EIS

Task 5: Prepare, review and approve FONSI or ROD

Task 6: Copy and circulate public notice and NEPA document(s)
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For EAs and EISs, the environmental staff coordinates with the other program
agencies and the project's cooperating agencies to address the comments
received. The comments should be included in the final environmental document
along with the responses. There is no prescribed method for responding to
comments or presenting changes in the decision document.

b. Task 2: Finalize preferred alternative(s)

Typically, the EA or draft EIS identifies the preferred alternative for the project.
Once the comments on the EA or draft EIS are addressed, the environmental
staff coordinates with the project team and the cooperating agencies to identify
any additional changes to the preferred alternative, or to determine whether
selection of a new preferred alternative is warranted.

If the draft EIS does not identify a preferred alternative, then the preferred
alternative should be identified as the alternative that best meets the project
purpose and need while taking into account and balancing all of the social,
economic, and environmental impacts and costs. The preferred alternative
should be one that was fully studied in the draft EIS, or a combination of
alternatives that were fully studied. If an alternative that was not fully studied is
selected based on comments or new information, then preparation and
circulation of a supplemental draft EIS may be required before the project can
proceed to the decision document stage.

C. Task 3: Prepare and approve the CE

Approved CEs are usually distributed only within the FLH and the partner
agencies, although they may be announced and distributed to others if desired or
requested. A notice of the CE approval and project status should be provided to
interested parties. If a Section 4(f) approval is required for a project processed
as a CE, the project may not proceed until notice of the approval has been
issued (23 CFR 771.135(l)). The approval process for the CE is identified in
Section 3.5.3.

d. Task 4: Prepare EA or final EIS

For an EA or a final EIS, once the preferred alternative is selected, the final
document is approved by the FLH and published. The content and format of the
EA and the final EIS are described in Sections 3.5.2.2 and 3.5.2.3.2,
respectively.

Once the environmental staff is satisfied with the EA or final EIS, copies of the
document are distributed to the project team for a thorough review. If the
document is a final EIS, it is also reviewed and approved by the project
cooperating agencies after the project team is satisfied with the document.

e. Task 5: Prepare, review and approve FONSI or ROD
For EAs (i.e., Class lll actions), the decision document is a FONSI. Prior to
preparing the FONSI and following the public availability period and receipt of
comments on the EA, the action should be reviewed to determine the
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significance of impacts. If, after completing the process, it is evident that there
are no significant impacts associated with the project, a FONSI may be prepared.
If, at any point in the process of preparing or processing an EA, it is discovered
that the project would result in any significant impacts to the environment, then a
draft EIS should be prepared.

The FONSI describes the action to be implemented, including the preliminary
design features, environmental commitments and mitigation measures. The
FONSI also explains why the action will not result in significant impacts. The
FONSI should summarize the factors considered in the determination and may
include responses to public comments on the EA.

For an EIS (i.e., Class | action), the decision document is a final EIS and ROD,
which can be issued no sooner than the later of the following two dates:

° 90 days after publication of the notice of availability of the draft EIS, or
° 30 days after the final EIS is published.

The ROD identifies the alternative to be implemented, provides the rationale for
this decision and summarizes the measures incorporated into the project to avoid
or minimize environmental harm.

Once the FLH staff is satisfied with the FONSI or ROD, the document is
circulated to the project team for review and approval. Subsequently, it is
circulated to the cooperating agencies for review.

The FLH approval of the FONSI or ROD also constitutes approval to begin the
detailed design phase of the project. The FHWA regulations require that the final
environmental document for the project be approved before final design or other
major project activities (e.g., property acquisition) can advance (23 CFR
771.113). If a Section 4(f) approval is required for a project processed as a
FONSI, the project may not proceed until notice of the approval has been issued
(23 CFR 771.135())).

Information on the content and format of FONSIs and RODs is available in

Task 6: Copy and circulate public notice and NEPA document(s)

Formal distribution of a FONSI is not required, but the notice of availability of the
FONSI should be sent to Federal, State and local government agencies likely to
have an interest in the project. The notice of availability should include all
relevant project details, with contact information for requesting a copy of the
FONSI. Alternatively, availability of a FONSI may be announced by public notice
to the local newspaper(s) and the mailing list, and copies are made available at
convenient locations for public review. The distribution requirements for the EA
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Availability of a final EIS is announced by public notice to the local newspaper(s)
and the mailing list. Copies are circulated and made available at convenient
locations for public review. A notice of availability of the final EIS is published by
the EPA in the Federal Register.

For a final EIS, the notice should announce the project decision and the
availability of the ROD. The ROD can be issued no sooner than 30 days after
the approved final EIS is made available.

The distribution requirements for the final EIS and ROD are described in the
FHWA Technical Advisory T6640.8A. Guidance for filing EISs is also available in
the FHWA Environmental Guidebook, environmental documentation section.

Section 6002(a) of SAFETEA-LU (also referred to as 23 USC 139(I) Limitation on
Claims Notices) includes a new provision creating a maximum statute of
limitations period of 180 days after publication of a notice in the Federal Register
announcing that the permit, license or approval is final pursuant to the law under
which the agency action is taken. If a notice is not filed in the Federal Register,
then the applicable limitation on claims is a period of 6 years (28 USC 2401).
This new provision may be used for any highway project, regardless of the class
of action. However, it is likely justified only for EIS and EA projects. FHWA
Guidance on the Limitation of Claims Notices gives additional information on its
application in the NEPA process, including suggested language for inclusion in
the NEPA documents.

3.4.2.2.2 Detailed Design Phase

specific structural features, right-of-way plans, construction permit conditions, construction
materials, methods and scheduling, and the plans, specifications, and estimates [PS&E]). The
final environmental mitigation measures are also coordinated and incorporated, as appropriate,
into the final design and PS&E. During the detailed design phase, the project team continues to
seek to avoid, minimize and mitigate the adverse impacts of the selected alternative. The
project team continues to oversee and guide the environmental process through this phase.

The detailed design measures, mitigation measures and permit requirements are expected to
be consistent with the surveys, analyses and coordination conducted in the earlier phases and
to build on them. Barring any substantial changes to the project, the project's final
environmental document (i.e., CE, FONSI, final EIS/ROD) and its environmental commitments
are expected to be valid and to be reflected in the project final design and PS&E. The
environmental staff should confirm the validity of the environmental document before
proceeding with each major project approval (i.e., final design, right-of-way, PS&E approval,
construction). If a change occurs in the project that may substantially change the associated
project impacts, or if considerable time has elapsed since the environmental document was
approved or reviewed for validity, the environmental staff should conduct a written reevaluation
of the document and supplement it if necessary.

Environmental Process 3-75


http://www.environment.fhwa.dot.gov/guidebook/results.asp?selSub=91
http://www.fhwa.dot.gov/hep/section6002/appx.htm#Toc148770638
http://www.fhwa.dot.gov/hep/section6002/appx.htm#Toc148770638

Environmental Stewardship July 2012

Exhibit 3.4-I PROJECT DEVELOPMENT PROCESS, DETAILED DESIGN PHASE

PROJECT DEVELOPMENT PROCESS

Detailed Design Phase
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MITIGATION REVIEW PS&E FOR PROJECT
PRogEsPig(JjgnglTlEs — —P| COORDINATION —»| TEAM COMMITMENTS AND
AND PERMITS PERMIT CONDITIONS
IMPLEMENTATION
| A A
_ —>
NON-ENVIRONMENTAL A\ 4 \ 4
ACTIVITIES OF PROJECT N PREPARE
PROJECT » DESIGN I PS&E
IMPLEMENTATION
PROJECT NEWSLETTERS & NEWS RELEASES AS
- PRQJECT SIZE AND_CIRCUMSTANCES WARRANT _ _ _ _ _ ->
PUBLIC NON-MERGER
—> PERMIT >
INVOLVEMENT NOTIFICATION
TASKS TASKS
Task 1: Develop final mitigation Task 1: Prepare final mitigation

plans or measures

Task 2: Coordinate and collaborate
with internal and external
customers/ partners

Task 3: Develop, submit and
coordinate permit package

The two activities and related tasks encompassed in the detailed design phase are described as
follows:

1. Mitigation Coordination and Permits

The mitigation coordination and permit activity consists of three tasks as illustrated in
Exhibit 3.4—J and described below.

a. Task 1. Develop final mitigation plans or measures

Refinement of the project final mitigation measures is conducted in close
coordination with partner agencies and the resource and regulatory agencies.
Wetlands, streams, vegetation and cultural resources are common areas for
which project-level mitigation measures are prepared. These measures may
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include design documents, contractor specifications and/or permit conditions and
other commitments. Design documents are often reviewed with the partner,
resource and regulatory agencies and the environmental staff to obtain input on
design features, mitigation requirements and permit conditions. The standard
operating procedures for interagency agreements and cooperating agencies
emphasize the full coordination and involvement of these agencies in
development of the mitigation measures and permit application.

Exhibit 3.4-J MITIGATION

e
FINAL NEPA MITIGATION ]
—>»{ DOCUMENT > >
COORDINATION Y
(DECISION AND PERMITS
OCOMENT) AND PERMIT
CONDITIONS
A 7 3
>
A 4 v \ 4
FINALIZE CROJECT CREPARE
—»| PREFERRED » oesien > bear
ALTERNATIVE
NON-MERGER
> PERMIT —>
NOTIFICATION
TASKS

Task 1: Develop final mitigation plans or measures
Task 2: Coordinate and collaborate with internal and external customers/ partners
Task 3: Develop, submit and coordinate permit package

Task 2: Coordinate and collaborate with internal and external customers/
partners

As the detailed design phase proceeds, the local public and other interested
parties should be advised of the project status and any important changes or
developments. This may be accomplished through a project notice to the local
newspaper(s) and the mailing list, or other appropriate techniques (e.g., a project
newsletter, website). For some large, complex or sensitive projects, a public
meeting may be held to inform the public on the design process, present the
project design and solicit comments. Also during this phase, development of
plans for the project right-of-way and property acquisition requires close
coordination with property owners and tenants within, adjacent to, and near the
project right-of-way. Finally, the mitigation commitments identified in the NEPA
document and permits need to be communicated and incorporated into the PS&E
package.

Task 3. Develop, submit and coordinate permit package

The environmental staff gathers data from all sources (e.g., design documents,
program agencies, NEPA documents, resource surveys) to complete the
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required permit applications. It is wise to verify with each agency the correct
permit application forms and instructions. Incorrect or missing information will
delay the permit process. Each permit application is signed, and applicable
application fees should be paid when the permit is submitted.

Permits have variable life spans. ldeally, the permits are valid for the duration of
the project. If this is not feasible, the issuing agency should be contacted to
ensure a clear understanding and process for extending the permit, if necessary.

Review PS&E for Project Team Commitments and Permit Conditions

others review the PS&E package to ensure that the proposed action has not changed
since the NEPA approval stage, and that the environmental mitigation measures,
commitments and permit conditions are incorporated into the PS&E package as
addressed in the environmental document and as coordinated with the regulatory
agencies. Any items that are lacking or deficient are identified by these reviewers, who
specify the conditions that need to be addressed or completed. The final, complete
PS&E package is reviewed by the responsible environmental official to verify that the
project is ready for advertisement. This activity consists of one task:

Exhibit 3.4-K REVIEW PS&E

REVIEW PS&E
MITIGATION FOR_FEI?AOM]ECT
—p|COORDINATION —»
AND PERMITS COMMITMENTS
Y AND PERMIT
CONDITIONS ADVERTISE
* » AND |—»
v v AWARD
PROJECT PREPARE
—> >
DESIGN PS&E
NOTICE/
NON-MERGER ADVERTISE FOR
—P] PERMIT »| PUBLIC OFFERS/ f—»
NOTIFICATION BIDS FOR
CONSTRUCTION
TASKS

Task 1: Prepare final mitigation

a. Task 1. Prepare final mitigation

The final mitigation plan should be completed under this activity and should be
ready prior to advertising and award. The plan may be included in the highway
contract or developed as a separate contract, or implemented by a program
agency.
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3.4.2.3 Advertising and Award Process

The advertising and award process is generally not affected by environmental procedures. All
environmental documents and other information that would be useful to the contract
management staff should be compiled during this process. In addition, if a project faces
complex environmental issues, a meeting with the construction staff may be scheduled to
communicate those complexities and the commitments that have been made. The advertising

Exhibit 3.4-L ADVERTISING AND AWARD, CONSTRUCTION AND EVALUATION

PROCESSES
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IMPLEMENTATION | REPORTING
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ACTIVITIES OF
AWARD p| INCLUDING | CONSTRUCTION
PROJECT ENVIRONMENTAL REPORT
IMPLEMENTATION MITIGATION AND
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PROJECT NEWSLETTERS & NEWS RELEASES AS
PROJECT SIZE AND CIRCUMSTANCES WARRANT
D ->
NOTICE/ PUBLIC INFORMATION
PUBLIC ADVERTISE FOR MEETING & HANDOUT,
INVOLVEMENT —»| PUBLIC OFFERS/ NEWS RELEASE,
BIDS FOR DETOURS, TRAFFIC
CONSTRUCTION ADVISORY
TASKS TASKS
Task 1: Monitor Task 1: Monitor after
construction mitigation completion of construction
Task 2: Document and (extended monitoring)
report (if short-term) Task 2: Arrange or contract for

extended monitoring

Task 3: Document and report
monitoring to regulatory
agency

Task 4: Evaluate for future
projects

Task 5: Post-construction
collaborative review

Environmental Process 3-79



Environmental Stewardship July 2012

3.4.2.4 Construction Process

During this process, the project is constructed according to the final design in the PS&E
including the environmental commitments, mitigation measures and permit conditions.
Construction is expected to be consistent with the determinations and commitments of the
environmental document and earlier environmental coordination. If project changes occur
during construction that affect earlier environmental coordination, determinations or
commitments, these changes are to be coordinated with the environmental staff, the partner
agencies and the resource and regulatory agencies, as appropriate. The construction staff is
expected to use all practical means to minimize adverse social, economic and environmental
impacts during construction.

The construction process consists of one primary activity, environmental monitoring as shown in
Exhibit _3.4-L. The project mitigation plan and environmental permits may specify that
environmental monitoring and reporting be carried out during construction activities. The
environmental staff may also selectively monitor project construction for environmental

compliance. The environmental monitoring activity consists of the two tasks:

1. Task 1: Monitor construction mitigation

The purpose of monitoring during construction may vary with the project. Resources
that are commonly monitored during construction include wetlands, erosion control,
water quality and revegetation. Most often, monitoring is required to ensure that
environmental mitigation measures and commitments are implemented as intended. For
example, the contractor is required to ensure that the best management practices
(BMPs) and measures identified in the stormwater pollution and prevention plan
and functioning. Sometimes monitoring is required to ensure that construction follows
the appropriate sequence or achieves the design requirements (e.g., topographic
elevation, slope position, skew). Monitoring is arranged by the environmental staff and
is conducted by FLH, other agencies or their consultants.

2. Task 2: Document and report (if short-term)

Reporting in some form (i.e., reports, forms, memos) may be required during
construction, depending on commitments with the regulatory agencies. Documentation
during the construction period is most likely to be required when construction involves
important or sensitive environmental features or conditions, or when new or innovative
design or mitigation measures are used. Reporting is often provided by those
conducting the monitoring. The report is then forwarded to the environmental staff, who
circulates it to the construction engineer, engineering staff, partner agencies, resource
and regulatory agencies, project team and others as appropriate.

3.4.25 Evaluation Process

The completed construction project is evaluated for proper implementation of environmental
measures and assessment of the effectiveness of these measures. The evaluation process
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Once construction is complete, the construction engineer formally accepts the completed project
from the contractor and verifies that environmental mitigation measures and commitments have
been constructed and are operating as intended. The construction personnel also summarize
the implementation and effectiveness of these measures in the final project construction report.

The purposes and processes for carrying out post-construction monitoring, evaluation and
reporting are similar to those discussed above for the construction process. The environmental
staff arranges for monitoring, evaluation and reporting in coordination with the resource and
regulatory agencies, the interagencyl/interdisciplinary team, the maintaining agency and others
as appropriate. The environmental monitoring, evaluation and reporting activity consists of five
tasks:

1. Task 1. Monitor after completion of construction (extended monitoring)

The project mitigation plan and environmental permits may specify that environmental
monitoring and evaluation be carried out after construction activities are complete.
Long-term monitoring is likely to be required when compensatory wetland mitigation is
required or when the project includes a new or innovative design or mitigation measures
(e.g., wildlife crossing structures, slope stabilization, stormwater treatment or control).
Revegetated areas or exposed slopes may also be monitored after construction is
complete.

The purpose of monitoring varies with the project. Most often monitoring is conducted to
ensure that environmental mitigation measures and commitments adequately offset the
impacts of the project.

2. Task 2: Arrange or contract for extended monitoring

Long-term monitoring is arranged by the environmental staff and may be conducted by
FLH, other agencies or their consultants.

3. Task 3: Document and report monitoring to regulatory agency

The results of long-term monitoring are documented in a report to the regulatory agency,
often prepared by those conducting the monitoring. The report is then forwarded to the
environmental staff, who circulates it to the construction engineer, engineering staff,
program agencies, resource and regulatory agencies, the project team and others as
appropriate. If the mitigation efforts are unsuccessful, additional mitigation measures
may be required.

4. Task 4: Evaluate for future projects

The results of the post-construction monitoring should be evaluated to inform future
projects. Monitoring and evaluation serve a further purpose when the lessons learned
are applied to future projects.

5. Task 5: Post-construction collaborative review

A post-construction review should be performed with the design team, construction staff
and other technical personnel to gain an understanding of the successes and failures of
the mitigation efforts. It is important to evaluate the performance of both the
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construction-process mitigation measures and the permanent mitigation measures. The
follow-up review may include an onsite visit by FLH staff, program agencies and
resource and regulatory agencies.
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3.5 NEPA DOCUMENTATION

This section describes the FHWA NEPA class of action system and identifies the required
NEPA documentation for each class of action. In addition, guidance is provided on contents of
the documentation. The process for producing NEPA documents when FLH is the lead agency
is discussed in Section 3.4.2. If FLH is not designated as the lead agency for NEPA

compliance, the division engineer determines when FLH incurs a NEPA responsibility and
identifies the appropriate documentation to address that responsibility.

The most useful resource for specific information on the contents of NEPA documents is the

Appendix 3A.2 lists additional online sources from State transportation agencies that provide
information on each NEPA document type and the required contents.

3.5.1 NEPA CLASS OF ACTION

There are three classes of actions that prescribe the level of NEPA documentation required:

° Class | Action—Requires an EIS.
° Class Il Action—Requires a CE.
° Class Il Action—Requires an EA.

An action is defined as “a highway or transit project proposed for FHWA or FTA funding. It also
includes activities such as joint and multiple use permits, changes in access control, etc., which
may or may not involve a commitment of Federal funds [23 CFR 771.107(b)]". The FHWA

discussed in the following sections.

3511 Class | Action (EIS)
A Class | action is an action that significantly affects the environment and requires an EIS (23
CFR 771.115(a)). The following are examples of actions that normally require an EIS:

° A new controlled access freeway;

° A highway project of four or more lanes on a new location;

° New construction or extension of fixed rail transit facilities (e.g., rapid rail, light rail,
commuter rail, automated guideway transit); and/or

° New construction or extension of a separate roadway for buses or high occupancy
vehicles not located within an existing highway facility.

An EIS is required for any action that has a significant environmental impact. “Significantly” as
used in NEPA requires considerations of both context and intensity and is defined in the
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controversy with widespread and/or conflicting opinions by recognized experts.

3.5.1.2 Class Il Action (CE)

Categorical exclusion refers to actions that do not individually and cumulatively have a
significant effect on the human environment (23 CFR 771.115(b)). These actions are excluded

a CE.

CEs are divided into two groups based on a proposed action’s potential for impacts. The first
group of actions, known as the C list (23 CFR 771.117(c)), includes 20 types of actions that
normally do not cause significant environmental impacts. The second group, known as the D
list (23 CFR 771.117(d)), consists of actions having a higher potential for impacts than the first
group but still meeting the criteria for a CE.

All projects considered for a CE must undergo an “unusual circumstances” review as defined in
23 CFR 771.117(b). If a project involves one or more of these unusual circumstances, resource
studies should be conducted to determine whether the CE classification is appropriate. As
defined in 23 CFR 771.117(b), unusual circumstances include the following:

° Significant environmental impacts;
° Substantial controversy on environmental grounds;

° Significant impact on properties protected by Section 4(f) of the USDOT Act or Section
106 of the National Historic Preservation Act; and

) Inconsistencies with any Federal, State or local law, requirement or administrative
determination relating to the environmental aspects of the action.

3.5.1.3 Class Il Action (EA)

A Class lll action is an action in which the significance of the environmental impact is not clearly
established. All actions that are not Class | or Il are Class Ill. All actions in this class require
the preparation of an EA to determine the appropriate environmental document required (23
CFR 771.115 (c)).

3.5.2 NEPA DOCUMENT CONTENTS

This section describes the content requirements for each NEPA document type. NEPA
documents should be logical, thorough and concise, with all impact conclusions self-evident
based on the contents of the document itself and associated appendices, if any. Although there
is a general list of items that each document should contain, each document should be
customized to the conditions and circumstances of the project. Therefore, only the important
issues (as identified by the project team in consultation with resource agencies and the public,
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and based on the results of resource surveys) should be thoroughly analyzed, with less
attention given to issues that the project team and the public determine to be of less concern.

The primary reference for the content and format of all NEPA document types is the FHWA

more information on partner agency guidance on preparing NEPA documents.

3.5.2.1 Categorical Exclusion (Class Il Action)

If an action is on the C list, the action is automatically classified for a CE, and except where
unusual circumstances exist, the project does not require further approvals or documentation to
comply with NEPA. However, other environmental laws (e.g., NHPA, ESA, CWA) may still
apply and documentation necessary to comply with those laws is not nullified by classifying a
project as a CE.

If an action is on the D list, or is not on either list but might qualify for a CE, additional
information and documentation is needed to determine whether the CE classification is
appropriate. Typically, D list projects have a higher potential for impacts than C list projects but
still meet the criteria for a CE.

It is standard procedure to prepare a CE document for all CE projects, regardless of their status
of documentation appropriate for the type of action and extent of impacts, and emphasizes that
different levels of information and environmental studies may be required to approve the CE.
The CE project files should include justification for classifying the project as a CE as well as
records of coordination and compliance with the various environmental regulations described in
Section 3.3.2.

There is no standard format or outline for CE content and format.

3.5.2.2 Environmental Assessment (Class Il Action)

The documentation for Class Ill actions includes the EA and the FONSI. The contents of each
document are discussed in the following sections. The process and timing for preparation and
submittal of each of these documents are discussed in Section 3.4.2.
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35221 Environmental Assessment

environmental resources or features but should fully address those environmental resources
that would be potentially affected by the project. The EA should also be a concise document
and should not contain long descriptions of detailed information which may have been gathered
or analyses which may have been conducted for the proposed action. See
NEPA Documentation: Environmental Assessment for the definition of and purpose for an EA,
as well as a brief overview of the content and process.

information to be included for each item in the outline. The technical advisory States that the
discussion of impacts should include enough analysis to adequately identify the expected
impacts and appropriate mitigation measures. In addition, it is appropriate to include a
summary of mitigation commitments in a separate section of the EA.

In addition to the guidance on the purpose and need for the action and project alternatives
provided in the FHWA Technical Advisory T6640.8A, see The Importance of Purpose and Need
in Environmental Documents and Development and Evaluation of Alternatives.

which asks “How long and detailed must an EA be?”

If a Section 4(f) evaluation is required for the project, it is typically included as part of the EA.
Pertinent information in the EA may be summarized in the Section 4(f) evaluation to avoid
repetition. Additional guidance on documentation requirements for the Section 4(f) evaluation in
the EA is contained in the FHWA implementing regulations.

The FHWA Environmental Guidebook, Indirect and Cumulative Impacts contains several links to
useful guidance on the consideration of indirect and cumulative impacts in the NEPA document.

The EA appendix materials may include a Section 404(b)(1) evaluation, a biological
assessment, a biological opinion, a conceptual wetland mitigation plan, or documentation of
compliance with Section 106 or other executive orders. The format and content of these
documents are discussed in Section 3.3.2.

The FHWA Technical Advisory T6640.8A also provides guidance on the contents of a revised
EA, issued after the public availability period. The key elements of EA revisions include:

° Documentation of changes in the proposed action or mitigation measures resulting from
comments received during the public availability period.

° Statements of findings, agreements, or determinations for the project.

° Summary of pertinent comments on the EA and appropriate responses to the comments.

3.5.2.2.2 Finding of No Significant Impact
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After reviewing the public comments on the EA, responses to the comments are prepared and,
if appropriate, a finding is made that the project would have no significant impacts. The
responses to comments, the amending of the EA as needed and the FONSI all require approval
and concurrence from the appropriate project team members.

The FONSI is a separate, brief document attached to the EA. The FONSI is a decision
document that sets forth and supports the FHWA's conclusions that the proposed action has no
significant impacts. For further information, see the CEQ regulations definition of FONSI.

Section 6002(a) of SAFETEA-LU (also referred to as 23 USC 139(l) Limitation on Claims
Notices) includes a provision creating a maximum statute of limitations period of 180 days,

In addition to documenting compliance with NEPA, the EA and FONSI should also document
compliance with other applicable environmental laws, executive orders and related
requirements. If full compliance with these other requirements is not possible at the time the
FONSI is prepared and signed, the EA and FONSI should summarize the consultation that has
occurred thus far, and describe when and how the requirements will be met. If use of a
Section 4(f) evaluation is required for a project, the FONSI must specifically address the
reasons why the alternatives to avoid a Section 4(f) property are not feasible and prudent, and
all measures to be taken to minimize harm to the Section 4(f) property. Additional guidance on
the documentation requirements for the Section 4(f) evaluation in the FONSI is contained in the
FHWA implementing regulations.

If it is determined that based on the information contained in the EA, the project may have
significant impacts, then the project is upgraded to a Class | action requiring the preparation of
an EIS.

3.5.2.3 Environmental Impact Statement (Class | Action)

Documentation for Class | actions are the draft EIS, final EIS and ROD. The contents of each of
these documents are discussed below. The process and timing for their preparation and
submittal are discussed in Section 3.4.2.

3.5.23.1 Draft Environmental Impact Statement (Draft EIS)

The primary reference for draft EIS organization and content is the FHWA Technical Advisory
regulations describe the draft EIS process and the FHWA responsibilities in preparing and
circulating the document. A concise overview of the content and process for an EIS is available
at NEPA Documentation: Environmental Impact Statement.

regulations state that the agency shall use an EIS format that encourages good analysis and
clear presentation of the alternatives, including the proposed action. The regulations contain a
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standard EIS format that should be followed unless the agency determines that there is a
compelling reason to do otherwise.

The California Division of the FHWA developed a checklist for draft NEPA documents. The
checkilist is based on FHWA Technical Advisory T6640.8A, but provides a useful and concise
list of the information that should be provided in a draft EIS. Some FLH Divisions have
developed their own checklists.

advisory contains considerable detail regarding the content for each item and therefore is not
repeated here. The technical advisory suggests that the draft EIS should provide a single
description of the project area and should document all socially, economically and
environmentally sensitive features in the proposed impact area. The summary of existing
conditions should be limited to information which will have a bearing on possible impacts,
mitigation measures and selection of an alternative. The discussion should be commensurate
with the importance of the impact and less important information should be summarized or
referenced. The technical advisory also suggests impacts and mitigation measures should be
discussed in the environmental consequences section of the draft EIS. It is appropriate to
include a summary of mitigation commitments in a separate section of the EIS.

environmental resources addressed in the draft EIS.

If a Section 4(f) evaluation is required for the project, it is typically included as part of the draft
EIS. Pertinent information in the EIS may be summarized in the Section 4(f) evaluation to avoid
repetition.  Additional guidance on the documentation requirements for the Section 4(f)
evaluation in the final EIS is contained in the FHWA implementing regulations and the Technical
Advisory T6640.8A.

The appendix materials to the draft EIS may include a Section 404(b)(1) evaluation, a Section
106 Memorandum of Agreement, a biological assessment, a biological opinion, a conceptual
wetland mitigation plan or documentation of compliance with Section 106 or other executive
orders. The format and content of these documents are discussed in Section 3.3.2.

3.5.2.3.2 Final Environmental Impact Statement (Final EIS)

describe the final EIS approval and circulation process.

The California Division of the FHWA also developed a checklist for final NEPA documents.

options for preparing a final EIS (i.e., traditional approach, condensed final EIS, abbreviated
version of a final EIS).

The final EIS, particularly the discussion of the preferred alternative, may warrant additional
information and more detail on expected impacts as well as firm mitigation commitments. The
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should be addressed in the final EIS.

If a Section 4(f) evaluation is required for a project, the final EIS must specifically address the
reasons why the alternatives that avoid use of a Section 4(f) property are not feasible and
prudent, and all measures that will be taken to minimize harm to the Section 4(f) property.
Additional guidance on requirements for the Section 4(f) evaluation in the final EIS is contained
in the FHWA implementing regulations.

guidance on the content, approval and circulation of the final EIS.

3.5.2.3.3 Record of Decision (ROD)

timing and purpose of the ROD and identify the conditions requiring a revised ROD.

The ROD identifies the selected project alternative, explains the reasons for the decision,
summarizes any mitigation measures incorporated into the project, and documents any required
Section 4(f) approval. The ROD must explain the basis for the project decision as completely as
possible, based on the information contained in the EIS (40 CFR 1505.2).

addressed in the ROD:

Decision;

Alternatives;

Section 4(f) evaluation;

Measures to minimize harm;

Monitoring or enforcement program; and
Comments on final EIS.

the content of the ROD as well as required provisions pertaining to mitigation and monitoring.
The ROD should also include a statement of concurrence from the partner agencies.

Section 6002(a) of SAFETEA-LU (also referred to as 23 USC 139(l) Limitation on Claims
Notices) includes a provision creating a maximum statute of limitations period of 180 days,

3524 Reevaluations

Prior to finalizing the decision document, letting a contract, or approving a project that has been
shelved for a period of time, the NEPA document should be reviewed to ensure that the scope
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of the project is still covered by the document, the resource surveys are still current, and that the
identified impacts and related mitigation are still accurate.

conditions under which a reevaluation is conducted. These conditions are:

1. Draft EIS Evaluation. A written evaluation of the draft EIS shall be prepared if an
acceptable final EIS is not submitted to the FHWA within three years after the date of the
draft EIS circulation. The purpose of this evaluation is to determine whether a
supplement to the draft EIS or a new draft EIS is needed.

2.  Final EIS Evaluation. A written evaluation of the final EIS will be required before further
approvals may be granted if major steps to advance the action (e.g., authority to
undertake final design, authority to acquire a significant portion of the right-of-way,
approval of the plans, specifications and estimates) have not occurred within three years
after the approval of the final EIS, final EIS supplement or the last major FHWA approval
or grant.

3. Approval. After approval of the EIS, FONSI, or CE designation, the applicant shall
consult with the FHWA prior to requesting any major approvals or grants, in order to
establish whether the approved environmental document or CE designation remains
valid for the requested FHWA action. These consultations will be documented when
determined necessary by the FHWA.

No additional guidance is provided on the reevaluation of CEs or EAs.

discusses the contents of reevaluations for draft and final EISs.

3.5.25 Supplemental Environmental Impact Statement

a supplemental EIS is required. Generally, the supplemental EIS is required whenever there
are changes, new information, or further developments on a project that result in significant
environmental impacts not identified in the most recently distributed draft or final EIS.

When there are changes, new information or further developments on a project, these new data
must first be reviewed to determine if they would result in significant environmental impacts not
previously identified. If it is determined that the changes would not result in significant
environmental impacts, that determination should be documented. For a draft EIS, this
documentation could be a discussion in the final EIS. After final EIS approval, this
documentation would take the form of notation to the files describing any appropriate
environmental studies and analyses.

The regulations describe the circumstances for preparing a supplemental EIS and its format and
content.
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draft and final EISs.

3.5.2.6 Use of Consultant Logo

Consultant logos are not displayed on FHWA-approved NEPA documents. Consultant
identification is allowed only in the list of contributors and preparers.

3.5.3 INTERNAL DOCUMENT APPROVALS

Part I, Delegations of Authority, Chapter 6 Federal Lands of the FHWA Delegations and
Organization Manual, FHWA Order M1100.1A provides detailed guidance on internal document
approvals. The appendix at the end of Part |, Delegations, Chapter 6, Federal Lands provides a
clear summary of delegations for NEPA documents and Section 4(f) approvals.
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3.6 TRACKING AND REPORTING

3.6.1 ENVIRONMENTAL DOCUMENT TRACKING SYSTEM

An environmental document tracking system (EDTS) is used to track time required to complete
EA and EIS documents and track reasons for delays.

The tracking system database itself is accessible only through the FHWA StaffNet site and only
by staff registered to use the system. The program provides a help menu to assist with
navigating the system. See a description of the tracking system and a contact source for more
information about the database.

Each FLH Division is expected to record and periodically update key information on the
progress of every active EA and EIS project. The environment team leader in each FLH
Division is responsible to ensure that information in the system is complete and current.

3.6.2 WETLAND IMPACT AND MITIGATION REPORTING

A goal of the FHWA 1998 National Strategic Plan is to protect and enhance the environment
and communities affected by highway transportation. The strategic objectives of this goal are to
reduce highway-related pollution and to protect and enhance ecosystems. To assess annual
progress toward these objectives, the FHWA staff measures performance on indicators of air
quality improvement and wetland mitigation based on data collected each year through the
division offices. These data should be compiled for each project at the division level and
retained in a central location so that they can be easily and accurately reported when requested.

This subsection addresses the wetland impact and mitigation reporting requirements only. The
performance data gathered on wetland mitigation are used to judge agency performance
against a strategic objective of achieving a 50 percent increase in wetland acreage within ten
years.

Each FLH Division reports its wetland information to the environmental discipline leader, who
compiles it and submits a single FLH response to the FHWA Headquarters.

3.6.3 ENDANGERED SPECIES ACT COMPLIANCE COSTS

Each year the FWS, through the FHWA Headquarters, asks for a report of the total annual costs
associated with ESA compliance for FHWA projects. Therefore, each FLH Division is
responsible for tracking these compliance costs (including formal and informal consultation) for
its projects. These data should be compiled for each project at the division level and retained in
a central location so that they can be easily and accurately reported when requested.
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3.6.4 SECTION 4(F) DE MINIMIS FINDINGS

Section 6009(c) of SAFETEA-LU requires the USDOT to conduct a study and issue a report on
the implementation of the new Section 4(f) de minimis provisions. The study will include
evaluation of 1) the implementation processes developed and the resulting efficiencies; 2) the
post-construction effectiveness of any impact mitigation and avoidance commitments adopted
as part of the projects; and 3) the number of projects determined to have de minimis impacts,
including information on the location, size, and cost of the projects. The initial study and report
will address the first three years of implementation. The FHWA Division offices are required to
maintain a record of the projects for which de minimis findings are made and track the progress
of those projects in order to facilitate the future evaluation of the post-construction effectiveness
of any commitments of mitigation made as part of the de minimis finding. Additional guidance
and information regarding the required study and report will be provided in the future.

3.6.5 ENVIRONMENTAL COMMITMENTS

A key component of environmental stewardship is follow-through on project-level environmental
commitments. Each FLH Division is responsible for developing procedures for documenting,
communicating and tracking implementation of environmental commitments. Ideally, this
documentation should also include information on the success of these commitments in
achieving their ultimate goals (i.e., whether the commitment adequately mitigated the
anticipated impact).

3.6.6 OTHER TRACKING

Division Supplements may include information on division-specific tracking requirements.

lRefer to [ - - ] Division Supplements for more information.
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3A.1 LAWS, REGULATIONS, POLICIES, GUIDANCE AND PERMITS

This appendix provides links to guidance material on state transportation departments and other
agency websites.

3A.1.1 RESOURCE-SPECIFIC ENVIRONMENTAL CONSIDERATIONS

3A.1.1.1 Air Quality

Additional links to relevant guidance materials include:

The Florida Department of Transportation (FDOT) Project Development and
Environment (PD&E) Manual, Part 2, Chapter 16 provides the most detailed guidance on
the air quality analysis process and reporting requirements. Although the guidance is
specific to that agency, much of the information is applicable to projects in other
locations.

The New York State Department of Transportation (NYSDOT) Environmental
Procedures Manual (EPM), Attachment 1.1-F provides an Example Air Quality Report.

The Washington State Department of Transportation (WSDOT) EPM, Section 425
provides detailed information on conformity, a checklist for an air quality technical report
(called a discipline report) and guidance for NEPA documentation of air quality issues.

3A.1.1.2 Coastal Areas and Shorelines

Additional links to relevant guidance materials include:

More information on the Coastal Barrier Resources Act from the FWS.

Programs are often fairly consistent from State to State. Both the FDOT PD&E Manual,
Part 2, Chapter 25 and the California Department of Transportation (Caltrans)
Environmental Handbook, Volume 1, Chapter 18 provide overviews that can be helpful
in understanding the process and procedures for compliance with Federal and State
laws that protect coastal resources as well as required documentation.

The FDOT PD&E Manual, Part 2, Chapter 26 provides an excellent overview of the
Coastal Resources Barrier Act and how it is implemented.

3A.1.1.3 Earth (Geology and Soils)

Additional links to relevant guidance materials include:

The WSDOT EPM, Section 420 provides general guidance on the content of various
sections in technical reports, temporary erosion and sedimentation control plans, soil
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http://www.dot.state.fl.us/emo/pubs/pdeman/PDE_Part2_Ch16_09-13-06.pdf
http://www.dot.state.fl.us/emo/pubs/pdeman/PDE_Part2_Ch16_09-13-06.pdf
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http://www.wsdot.wa.gov/publications/manuals/fulltext/M31-11/425.pdf
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http://www.dot.state.fl.us/emo/pubs/pdeman/Pt2ch25_041211-current.pdf
http://www.dot.state.fl.us/emo/pubs/pdeman/Pt2ch25_041211-current.pdf
http://www.dot.ca.gov/ser/vol1/sec3/special/ch18coastal/chap18.htm
http://www.dot.state.fl.us/emo/pubs/pdeman/Pt2Ch26_020111-current.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M31-11/420.pdf
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surveys, and erosion control plans. The discipline report checklist serves as guidance to
help authors determine necessary information for inclusion in the NEPA document.

3A.1.1.4 Energy

Additional links to relevant guidance materials include:

° The Caltrans Environmental Handbook, Volume 1, Chapter 13 provides a flowchart and
a complete list of the information to include in the energy discipline report as well as the
NEPA document.

° The Idaho Transportation Department (ITD) Environmental Process Manual, Section
1200 provides a more concise list of information to include in an energy discipline report.

3A.1.1.5 Farmland

Additional links to relevant guidance materials include:

° The NYSDOT EPM, Chapter 2.5 (see Section IV, Steps 5 and 6) has a succinct but
thorough process for compliance with the FPPA.

° The WSDOT EPM, Section 450 contains a summary of the required contents for a
NEPA document to comply with the FPPA. A farmlands discipline report checklist
serves as useful guidance for preparing an EIS section to ensure compliance with the
FPPA.

° The Caltrans Environmental Handbook, Volume 4 (see Section 3-3) provides a
discussion of the analysis required in an environmental document in order to comply with
the FPPA. This document also identifies sources of information and provides guidance
on defining a significant impact.

3A.1.1.6 Floodplains

Additional links to relevant guidance materials include:

° The Caltrans Environmental Handbook, Volume 1, Chapter 17 and the FDOT PD&E
Manual, Part 2, Chapter 24 provide detailed guidance on floodplain-related
documentation.

° The WSDOT EPM, Section 432 provides a useful flowchart (see Figure 432-1)
summarizing the documentation process for floodplains.

3A.1.1.7 Hazardous Substances

Additional links to relevant guidance materials include:

° The FDOT PD&E Manual, Part 2, Chapter 22 provides the best guidance and step-by-
step requirements on research, reporting and documentation for potential hazardous
substances.
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http://www.dot.ca.gov/ser/vol1/sec3/physical/ch13energy/chap13.htm
http://www.itd.idaho.gov/manuals/Online_Manuals/Environmental/
http://www.itd.idaho.gov/manuals/Online_Manuals/Environmental/
https://www.dot.ny.gov/divisions/engineering/environmental-analysis/manuals-and-guidance/epm/repository/farm2-5b.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M31-11/450.pdf
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http://www.dot.ca.gov/ser/vol1/sec3/special/ch17flood/chap17.htm
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The NYSDOT EPM, Chapter 5.1 (see Section X) has a useful flowchart that describes
the steps to screen for hazardous wastes and contaminated materials and performing
more detailed assessments.

3A.1.1.8 Historic, Cultural and Archaeological Resources (Section 106)

Other laws that may be considered in conjunction with Section 106 issues include:

Historic Sites Act of 1935 (16 USC 461-467)

Archeological and Historic Preservation Act (16 USC 469-469c-2)

Preservation of American Antiquities Act (16 USC 431-433)

Archeological Resources Protection Act (16 USC 470aa—470mm)

American Indian Religious Freedom Act (42 USC 1996)

Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001 et seq.)
Executive Order 11593 May 6, 1971.

Additional links to relevant guidance materials include:

The AASHTO Center for Environmental Excellence provides a useful link to recent
developments related to Section 4(f) and Section 106.

The Maryland Department of Transportation provides excellent Section 4(f) interactive
training that can also be used as a resource when planning and writing 4(f) documents.
It includes information on NEPA and Section 106 of the National Historic Preservation
Act.

The WSDOT EPM, Section 456 provides guidance on the Section 106 Regulations,
Users Guide, and National Register Evaluation Criteria. It also provides a glossary of
terms related to historical, cultural and archeological resources.

The FDOT PD&E Manual, Part 2, Chapter 12 describes the documentation and
procedures of the Section 106 process and includes a flowchart of the process. Florida
also outlines the steps required for a cultural resources survey and a determination of
eligibility for the properties identified.

The Caltrans Environmental Handbook, Volume 1, Chapter 28 outlines the reporting
requirements for Section 106 compliance and requirements for the NEPA
documentation.

The NPS provides guidelines for evaluating and documenting traditional cultural
resources.

3A.1.1.9 Land Use

Additional links to relevant guidance materials include:

The Caltrans Environmental Handbook, Volume 4 (see Section 3-2, 4-2, and 4-4)
provides thorough guidance on the technical report format and contents, and an
overview of land use issues to be considered in the NEPA document. It also provides
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https://www.dot.ny.gov/divisions/engineering/environmental-analysis/manuals-and-guidance/epm/repository/hazepm.pdf
http://www.nps.gov/history/local-law/FHPL_HistSites.pdf
http://www.nps.gov/history/local-law/FHPL_ArchHistPres.pdf
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http://www.wsdot.wa.gov/publications/manuals/fulltext/M31-11/456.pdf
http://www.dot.state.fl.us/emo/pubs/pdeman/pt2ch12.pdf
http://www.dot.ca.gov/ser/vol1/sec3/cultural/ch28arch/chap28.htm
http://www.nps.gov/history/nr/publications/bulletins/nrb38/
http://www.nps.gov/history/nr/publications/bulletins/nrb38/
http://www.dot.ca.gov/ser/envhand.htm
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comprehensive guidance on the analysis of induced growth in the context of cumulative
effects.

The WSDOT EPM, Section 450 provides the most concise and thorough checklist of
issues that should be considered relative to land use, regardless of the project
classification. This checklist is particularly useful for categorical exclusions and
environmental assessments when a technical report has not been produced.

3A.1.1.10 Community Impact Assessment

Additional links to relevant guidance materials include:

The best guidance for large-scale EIS projects with numerous implications for the
community is the Caltrans Environmental Handbook, Volume 4 “Community Impact
Assessment.” The Handbook describes the methodological approaches and the
sources available for obtaining the information needed for community impact
assessment.

Guidance on community impact topics to discuss (see Discussion Points) and reporting
requirements (see Report Content and Required/Recommended Format) are available in
the Caltrans Environmental Handbook, Volume 1, Chapter 24.

The WSDOT EPM, Section 458 provides information on social, economic and
environmental justice impact regulations, policy and guidance. Checklists outlining the
topics that should be covered in preparing the social, economic and relocation impacts
sections of environmental documents (see Exhibits).

The FDOT PD&E Manual, Part 2, Chapter 9 provides guidance on community impact
assessment and the type of information that should be included in an environmental
document. This web link includes information on the appropriate level of documentation
and the method of determining whether there is a significant effect.

The Community Impact Assessment and Environmental Justice for Transit Agencies: A
Reference, January 2002.

3A.1.1.11 Noise

Additional links to relevant guidance materials include:

The NYSDOT EPM, Chapter 3 provides a detailed and well-organized overview of
procedures for noise analysis and abatement and documentation of these impacts.

The FDOT PD&E Manual, Part 2, Chapter 17 provides a good overview of methods,
procedures, abatement considerations, noise study report contents and required noise
content for NEPA documents.

The WSDOT EPM, Section 446 provides a checklist of noise issues to be addressed in
technical reports and NEPA documents.
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3A.1.1.12 Public Services and Utilities

Additional links to relevant guidance materials include:

° The WSDOT EPM, Section 470 provides information on the required analysis for NEPA
documents relative to public services and utilities.

3A.1.1.13 Relocations

Additional links to relevant guidance materials include:

° The WSDOT EPM, Section 458 contains checklist outlining the topics that should be
covered in preparing the relocation impacts sections of NEPA documents.

3A.1.1.14 Section 4(f) and Section 6(f)

Additional links to relevant guidance materials include:

° The Maryland Department of Transportation provides excellent Section 4(f) interactive
training that can also be used as a resource for planning and writing 4(f) documents. It
includes information on NEPA and Section 106 of the National Historic Preservation Act
(NHPA).

° The Caltrans Environmental Handbook, Volume 1, Chapter 20 provides an overall
checklist for preparing Section 4(f) evaluations. It includes information on appropriate
documentation in an EIS or environmental assessment when there is no Section 4(f)
use. Chapter 20 of the Handbook also provides detailed guidance on 4(f) application
and requirements.

° The WSDOT EPM, Section 450 provides discipline report checklists and an outline of a
Section 4(f) evaluation. This section also provides a discipline report checklist as well as
detailed guidance on the 6(f) process and documentation. Exact procedures vary by
State.

° The FDOT PD&E Manual, Part 2, Chapter 13 provides examples of transmittal letters to
FHWA in its overall guidance on 4(f) documentation.

° Caltrans has merged its Section 6(f) documentation information and guidance into the
Section 4(f) guidance. The decision tree is helpful for sorting out the relationship
between 4(f) and 6(f).

3A.1.1.15 Socioeconomics and Environmental Justice

Additional links to relevant guidance materials include:

° The WSDOT EPM, Section 458 provides thorough information on the following topics:

¢ When an environmental justice analysis should be performed,

0 Whether the environmental justice analysis must be a separate technical study,
0 How environmental justice should be addressed in the NEPA process,

0 How to perform a technical analysis, and
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¢ An outline for an environmental justice report.

This section also contains checklists outlining the topics that should be covered in
preparing the social, economic and relocation impacts sections of NEPA documents
(see Exhibits 458-1 to 3).

The Caltrans Environmental Handbook, Volume 1, Chapter 25 provides detailed
information on environmental justice documentation and regulatory compliance,
including a subject matter decision tree, timing of studies with the environmental process
and report content and format.

3A.1.1.16 Threatened and Endangered Species

Additional links to relevant guidance materials include:

Threatened and endangered species information by State is available from the FWS.

The Caltrans Environmental Handbook, Volume 1, Chapter 14 (see discussion under
Reporting) provides the most detailed discussion of Section 7 documentation procedures
and has developed a template for biological assessments.

The NYSDOT EPM, Chapter 4.1 provides a thorough overview of the Endangered
Species Act Section 7 documentation process, including a step-by-step description of
procedures and a flowchart to determine whether a project will affect listed species.

The WSDOT EPM, Section 436 provides a general overview of policies and procedures
related to wildlife, fish and vegetation, including the ESA analysis and documentation
process.

3A.1.1.17 Transportation and Traffic Impacts

The FDOT pioneered a method for evaluating the quality of service a corridor provides for
pedestrians and bicyclists. This method is described in the 2009 Quality/Level of Service
Handbook. This method has gained widespread acceptance and may provide a suitable
approach to analyzing existing conditions and expected impacts on pedestrians and bicyclists at
the EIS level.

3A.1.1.18 Visual

Additional links to relevant guidance materials include:

The Caltrans Environmental Handbook, Volume 1, Chapter 27 provides an excellent
annotated outline of a technical report for complex projects based on the FHWA method
for Visual Impact Assessment for Highway Projects.

The WSDOT EPM, Section 459 provides a discipline report checklist for addressing
visual assessments. The checklist may serve as a guide to the contents of a technical
report or an EIS section.
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http://ecos.fws.gov/ecos/indexPublic.do
http://www.dot.ca.gov/ser/vol1/sec3/natural/Ch14Bio/ch14bio.htm
https://www.dot.ny.gov/divisions/engineering/environmental-analysis/manuals-and-guidance/epm/repository/4-1endan.pdf
http://www.wsdot.wa.gov/publications/manuals/fulltext/M31-11/436.pdf
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3A.1.1.19 Water Resources

Additional links to relevant guidance materials include:

° The WSDOT EPM, Section 430 provides detailed technical guidance on water quality
technical reports as well as checklists.

° The NYSDOT EPM, Attachment 4.4.B has detailed guidance pertaining to the contents
of the ground water report when a project is located in a designated sole-source aquifer.

3A.1.1.20 Wetlands

Additional links to relevant guidance materials include:

° The FDOT PD&E Manual, Part 2, Chapter 18 has detailed guidance regarding
environmental documentation content including the wetland report, conceptual mitigation
report and a NEPA document.

° The Caltrans Environmental Handbook, Volume 3, Chapter 3, Section 3.7 , Volume 3,
provides an overview of delineation considerations and the wetland delineation report
contents.

° The WSDOT EPM, Section 431 has detailed guidance on wetland mitigation plans and
reports.

3A.1.1.21 Wild and Scenic Rivers

Additional links to relevant guidance materials include:

° The NYSDOT EPM, Chapter 4.6 provides step-by-step procedures for compliance with
the Wild and Scenic Rivers Act (see Section IV).

° The FDOT PD&E Manual, Part 2, Chapter 23 provides a brief summary of the
information required on Wild and Scenic Rivers depending on the type of NEPA
document being prepared.

° The Caltrans Environmental Handbook, Volume 1, Chapter 19 provides guidance on the
contents of environmental documents relative to Wild and Scenic Rivers.

3A.1.1.22 Wildlife, Fish and Vegetation

Additional links to relevant guidance materials include:

° The WSDOT EPM, Section 431 provides a detailed checklist for a combined
wetland/biology discipline report.

° The Caltrans Environmental Handbook, Volume 1, Chapter 14 provides excellent
guidance on technical reports, cumulative impact analysis and permits.
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3A.2 NEPA DOCUMENTATION

3A.2.1 CATEGORICAL EXCLUSION

Additional links to relevant guidance materials include:

° The Caltrans Environmental Handbook, Volume 1, Chapter 30 provides guidance on
categorical exclusions including the preparation and processing of documentation.

° The FDOT PD&E Manual, Part 1, Chapter 2 provides a categorical exclusion checklist.

3A.2.2 ENVIRONMENTAL ASSESSMENT

Additional links to relevant guidance materials include:

° The Caltrans Environmental Handbook, Volume 1, Chapter 31 provides guidance on
environmental assessments including the preparation and processing of documentation.

° The FDOT PD&E Manual, Part 1, Chapter 6 contains a table of contents for
environmental assessments as well as general guidance on environmental
assessments.

° The EPA provides extensive information on the public involvement process.

3A.2.3 FINDING OF NO SIGNIFICANT IMPACT

The FDOT PD&E Manual, Part 2, Chapter 3 provides the most comprehensive guidance on
FONSI content and organization and provides example language.

3A.2.4 DRAFT ENVIRONMENTAL IMPACT STATEMENT

Additional links to relevant guidance materials include:

° The FDOT PD&E Manual, Part 2, Chapter 3 provides comprehensive guidance on EIS
content and organization and example language for dealing with several environmental
issues.

° The Caltrans Environmental Handbook, Volume 1, Chapter 32 provides guidance on the
key elements of the draft EIS including:

O Purpose and Need section,

0 Alternatives,

O Affected Environment contents,

o Environmental Consequences contents,
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http://www.dot.state.fl.us/emo/pubs/pdeman/PART%202,%20CHAPTER%203_7-28-2008.pdf
http://www.dot.state.fl.us/emo/pubs/pdeman/PART%202,%20CHAPTER%203_7-28-2008.pdf
http://www.dot.ca.gov/ser/vol1/sec4/ch32eis/chap32eis.htm

Environmental Stewardship March 2008

¢ Cumulative Impacts, and
0 Mitigation.

3A.2.5 REEVALUATIONS

Additional links to relevant guidance materials include the following:

° The Caltrans Environmental Handbook, Volume 1, Chapter 33 provides detailed
guidance on reevaluations for all NEPA documents, including decision flowcharts.

° The FDOT PD&E Manual, Part 1, Chapter 13 provides detailed guidance on
reevaluations including a suggested format and a process flowchart.
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CHAPTER 4
CONCEPTUAL STUDIES AND PRELIMINARY DESIGN

4.1 GENERAL

This chapter provides policies, standards, practices, guidance, and references for developing
and documenting the first two phases of the project development engineering process: the
conceptual studies phase and the preliminary design phase. Subsequent steps in the project
development engineering process are described in Section 9.6.3. Refer to Section 1.1.1 for
definitions of policy, standards, and guidance. Statements of FLH Policy are shown in bold
type. Statements regarding FLH Standard Practice are so indicated. Information on how to
perform basic design procedures and fundamental steps for performing the design work are
typically incorporated by references to other documents.

The overall objectives of the conceptual studies and preliminary design phases are to:

° Fully clarify and quantify the transportation needs and deficiencies identified during the
planning and programming phase,

° Develop a general course of proposed action,

° Identify and evaluate with engineering analyses the feasible and reasonable solutions
(alternatives) to these needs and deficiencies, and

° Document the engineering analyses, preliminary design, and the project delivery plan, to
guide implementation of the project.

Conceptual studies are typically initiated as needed to support the planning and programming
process (see Section 2.5). After projects are placed in the multi-year FLH program for
preliminary engineering the conceptual studies phase further identifies, defines and considers
sufficient courses of action (i.e., engineering concepts) to address the transportation needs and
deficiencies initially identified during the planning and programming process. This phase
advances a project proposed in the multi-year program to a point where it is sufficiently
described, defined and scoped to enable the preliminary design and technical engineering
activities to begin. Conceptual studies are typically based on analysis of existing available
information, on-site interdisciplinary reviews and meetings with stakeholders. The conceptual
studies phase is typically documented in the form of a project scoping report and in a project
agreement.

The preliminary design phase involves developing the engineering design and evaluation in
collaboration with the various functional disciplines including right-of-way, surveys and mapping,
environment, safety, highway design, pavements, hydraulics, geotechnical, structural design,
and construction, to support the identification of a preferred alternative and the decision-making
process as described in Section 3.4. This phase may include developing multiple alignment
configurations, roadway templates, pavement structures, roadside features or other alternatives
for evaluation. The preliminary design is typically developed to approximately the 30 percent
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level of design detail using substantial additional engineering data, information and input to
supplement the information gathered during the conceptual studies phase. This phase typically
includes identification of a detailed scope of engineering activities, estimated costs, and a
project delivery plan for implementing the proposed project and achieving the project objectives
on schedule and within budget.

For small-scale improvements such as resurfacing, restoration and rehabilitation (RRR) type
projects, isolated bridge replacements and other projects constrained by a limited or well
defined scope, the preliminary design and technical engineering activities are often readily
identifiable without the need to fully perform all of the activities described for the conceptual
studies phase. A typical process for the preliminary design phase includes:

° Develop survey and mapping for preliminary engineering and environmental activities,
° Develop design criteria for each alternative being considered,

° Develop initial alignments, typical sections and roadway design for each alternative,

° Determine proposed pavement structure options,

° Develop preliminary technical discipline recommendations, as applicable (e.g., cutffill
slopes, walls, major culverts, bridge foundations),

) Develop resource mapping and identify potential impacts of each alternative;

° Provide design information for the environmental analysis, such as: areas of impact,
preliminary earthwork quantities, waste and staging areas, material source plans,
preliminary drainage designs, bridge layout, right-of-way exhibits, construction phasing
and closure schedules and cost estimates; and

° Provide design information for other analyses, such as for Park Roads projects a Value
Analysis may be performed by the NPS.

Deliverables or outputs from the preliminary design process may include:
° Corridor study report, if applicable,
° Preliminary engineering study report,

° 30 percent preliminary plans of the design alternatives (i.e., plan/profile sheets, typical
sections, major work items identified and located), and

° Preliminary construction cost estimates for the design alternatives.

The conceptual studies and preliminary design phases are performed in conjunction and
concurrently with the environmental process outlined in Section 3.4. The environmental process
evaluates environmental impacts of the engineering proposals resulting from the conceptual
studies and preliminary design phases.

A preferred alternative is identified after the environmental effects of the proposed actions are
evaluated in the environmental process. The selected action is recorded in the final approved
environmental decision document (e.g., Categorical Exclusion (CE), Finding of No Significant
Impact (FONSI), Record of Decision (ROD)). Assuming the selected action is a build alternative
it will be carried forward into final design (see Chapter9). The conceptual studies and
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preliminary design phases conclude with the documentation of the engineering aspects of the
selected action, defined by a category of improvement, geographical corridor, preliminary
highway design standards and clear design concepts. Exhibit 1.1-B depicts the general, overall
project development process. Specific interdisciplinary activities that are involved in the project
development process are not shown, but are addressed in detail in this and other PDDM

described in this chapter.

Guidance and references for performing the conceptual studies and preliminary design are

preliminary design process are documented as described in Section 4.10. Supplemental

requirements, guidance and procedures specific to the FLH Division offices are listed
throughout the chapter.

The development of the final design is covered in Chapter 9. Additional information on the
overall project development process is provided in Chapter 1 of A Guide for Achieving Flexibility
in Highway Design, AASHTO, 2004.

I Referto | — CFLHD — WFLHD] Division Supplements for more information.
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Exhibit 4.1-A CONCEPTUAL STUDIES AND PRELIMINARY DESIGN PROCESS
[Project Planning and Programming ] Conceptual\ Environmenta
Studies | Process
(Problem Definition ) [Obtain and [See
Purpose and Need Definition evaluate Chapter 3]

Preliminary Recommendations for Study

Gathering and Evaluating Existing Information and eXIS_tmg
\_Documentation ) available
¢ information
prpIicabIe Design Criteria and Standards h ]

Type of Program and Level of Improvement
Geometric Design Criteria and Controls
Technical Discipline Criteria and Standards
\Flexibilitv and Risk Assessment

v

(Preliminary Engineering Investigation
Project Scoping and Report
Technical Discipline Considerations

KCorrldor Study and Report (if applicable) ) \ /

v

fDeveIoping the Evaluation Framework )
CSS Approach

Interagency Scoping and Public Involvement

Proposed Course of Action and Alternatives

\Proiect Deliverv Plan and Manaaement .

v

Alternatives Development and Evaluation

: Preliminary
Alternative Levels of Improvement .
Alternative Design Concepts Design
Technical Evaluation of Alternatives [Obtain,

¢ develop
(Preliminary Design Features Development ) and
Geometric Design Features and Concerns evaluate
Technical Discipline Features and Concerns new
Involvement of Other Entities (if applicable) information
\Preliminarv Cost Estimate . ]
v
/Considerations for Implementation of Final Design, PS&E\
Delivery and Construction
Preliminary Design Review
Program Requirements

\Project Development and Construction Considerations Y,

/Documentation \
Project Scoping Report (see Preliminary Engineering Investigation)
Corridor Study Report (see Preliminary Engineering Investigation)
Preliminary Engineering Study Report
Environmental Document (see Chapter 3)

@evelopment Reauired for Final PS&E Delivery / \ /
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4.2 GUIDANCE AND REFERENCES

The regulations, policies, guides and references that provide the background for implementing
conceptual studies and preliminary design are listed in the various chapters of this manual
relating to the interdisciplinary development of the conceptual studies and preliminary design.

For references on specific subjects, refer to the guidance and references in the appropriate
PDDM chapter. The primary references that are most frequently cited in this chapter are
provided below. The guidance and references are not all inclusive and other documents may
contain useful information in special situations.

Abbreviations and definitions are described in Section 1.4.

42.1 STANDARDS OF PRACTICE

1. Green Book A Policy on Geometric Design of Highways and Streets,
AASHTO, current edition (specific references in this
chapter are to the 2011 edition).

2. Park Road Standards Park Road Standards, US Department of the Interior,
National Park Service, 1984.

3. RDG Roadside Design Guide, AASHTO, 2006.

4.  VLVLR Guidelines for Geometric Design of Very Low-Volume
Local Roads (ADT <400), AASHTO, 2001

5. 23 CFR 625 Title 23 of the Code of Federal Regulations, Part 625,
Design Standards for Highways.

6. NS 23CFR 625 Federal-Aid Policy Guide (FAPG), Non-regulatory
Supplement to 23 CFR 625.

4.2.2 GUIDANCE

1. FHWA-PD-97-062 Flexibility in Highway Design, FHWA, 1997

2. AASHTO Flexibility Guide A Guide for Achieving Flexibility in Highway Design,
AASHTO, 2004.

3.  NCHRP Report 480 NCHRP Report 480, A Guide to Best Practices for
Achieving Context Sensitive Solutions, TRB, 2004.
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http://www.wfl.fhwa.dot.gov/resources/design/library/park-road-std.pdf
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http://www.fhwa.dot.gov/design/0625sup.cfm
http://www.fhwa.dot.gov/design/0625sup.cfm
http://www.fhwa.dot.gov/environment/publications/flexibility/
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_480.pdf
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_480.pdf
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4. T5040.28

5. ERFO Manual

6. Special Report 214

7. IHSDM

Technical Advisory T 5040.28, Developing Geometric
Design Criteria_and Processes for NonFreeway RRR
Projects, FHWA, October 17, 1988.

Emergency Relief for Federally Owned Roads Disaster
Assistance Manual, FHWA, April 2011

TRB Special Report 214, Designing Safer Roads:
Practices for Resurfacing, Restoration, and
Rehabilitation, TRB, 1987

Interactive Highway Safety Design Model
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http://flh.fhwa.dot.gov/resources/manuals/erfo/
http://flh.fhwa.dot.gov/resources/manuals/erfo/
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://onlinepubs.trb.org/onlinepubs/sr/sr214/sr214_001_fm.pdf
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://onlinepubs.trb.org/onlinepubs/sr/sr214/sr214_001_fm.pdf
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://onlinepubs.trb.org/onlinepubs/sr/sr214/sr214_001_fm.pdf
http://www.fhwa.dot.gov/research/tfhrc/projects/safety/comprehensive/ihsdm/
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4.3 PROBLEM DEFINITION

This section provides guidance to define the transportation problem, the context, and the related
issues addressed by the project. This includes clarifying the purpose and need for action,
determining the type and extent of information gathering, and investigating the project site.

43.1 IDENTIFY PURPOSE AND NEED

Identification of the purpose and need for action begins with an evaluation of the facility’s
operational, physical, and performance characteristics for determination of deficiencies. This
includes a comprehensive assessment of its physical condition, safety performance, traffic
operational performance, capacity, efficiency, convenience, sustainability, environmental
compatibility and maintenance aspects. For new roads, the purpose and need will be
established as part of a comprehensive planning study. Refer to Section 2.5.

A goal or general objective will typically be identified during the planning and programming
process. Refer to Section 2.3 for a description of this activity. Development of the purpose and
need is an essential activity that is performed as part of the environmental analysis and
documentation. Refer to Section 3.4.2.2.1, item (1)(g), Task 7 for additional guidance on
development of purpose and need for improvements.

A listing of the road’'s current deficiencies, both physical and operational, and the relative
importance of each should be prepared to indicate where the performance of the road is
currently substandard and not functioning properly. Exercise care when determining the major
contributing factors of a poorly functioning road facility. Many factors influence and contribute to
the performance characteristics of a facility; an existing substandard road feature is not
necessarily the problem.

The long-term transportation performance needs of the users, the facility infrastructure
condition, and the surrounding context must also be determined. This is based on projections of
how land use activities in an area are going to change along with their associated transportation
requirements. A forecasted 20-year average daily traffic (ADT) from the anticipated completion
date of the project, and percentage of vehicle types (e.g., trucks, buses, recreational vehicles)
that will use the facility is commonly used to describe the future level of use that an
improvement is intended to accommodate. Other factors such as development of the roadside
or of destinations along the route, and functional classification changes also characterize future
transportation requirements. The intended lifetime of the improvement and future serviceability
must also be determined in order to identify the purpose and need, and to evaluate the level of
investment warranted and resulting benefits of various alternative solutions that may be
proposed.
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4311 Interdisciplinary/Interagency Approach

The gathering of existing information and other activities for development of the purpose and
need, conceptual studies and preliminary design is performed with an interdisciplinary team
(IDT), lead by the project manager. For an interagency IDT, identify the respective agency roles
and responsibilities. Close coordination among the various technical disciplines, especially with
the environmental specialist preparing the environmental analysis and documentation, is
essential. Various members of an interdisciplinary project team may perform the activities and
requirements described in this chapter, so it is essential that the project team be properly
organized with clearly assigned responsibilities to perform each of the various activities that are
necessary. It is also essential to maintain close and continuous coordination with the land
management agency, and other stakeholders in the facility, during the conceptual studies and
preliminary design phases, as well as throughout the project delivery process.

Since the FLH Program is delivered entirely through partnerships with other agencies, a
collaborative approach is used during all phases of the project delivery, with involvement of all
stakeholders. The interagency/interdisciplinary approach to conceptual studies and preliminary
design is fundamental to obtaining an end product that will serve the public and be consistent
with Federal, State and local goals, objectives and standards. Early contact and coordination
with partner agencies helps to alleviate or minimize conflict and controversy. As early as
possible in the project development process, a project agreement should be prepared that
addresses the principle contacts, roles and responsibilities for interagency coordination of

Coordinate with the land management agency contacts and other stakeholders throughout the
preliminary and final design process, to achieve a smooth transition between the design and
construction phases. The interdisciplinary/interagency study team includes the principle agency
contacts for projects that require an environmental assessment or environmental impact study,
as described in Section 3.4.2.2.1, item (1)(b), Task 2. Coordinate with contacts of regulatory,
resource and other agencies regarding permit requirements and clearances. The interagency
contacts should be identified and included in the Project Scoping Report described in
Section 4.5.2.

On Park Road and Parkway projects, the coordinator in the NPS Denver Service Center, or if
appropriate, the National Park Service Support Office or the local park representative is the
principal contact for input and review of the design alternatives. The NPS will sometimes take
the lead for coordination with other agencies and outside disciplines, when applicable.

On Forest Highway projects, the road-owning agency (typically either a County or State DOT)
engineering staff, together with engineering staff and resource staff in the Forest Supervisor's
Office and/or the District Ranger's Office are typically the principal contacts for project input.
These agencies will normally have technical specialists with local expertise and are familiar with
the transportation needs and resource issues of the facility, its users and its local context.

On Refuge Road projects, the FWS regional program coordinator and the refuge facility
manager are typically the principal contacts for engineering and technical input. The FWS will
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sometimes take the lead for coordination with other agencies and outside disciplines for
environmental and permit compliance, when applicable.

On some projects, the FHWA Federal-aid Division office may participate in the development of
the project. The extent of the involvement varies from office-to-office, but using the expertise
available in the FHWA Federal-aid Division offices can provide an independent review of the
preliminary design and environmental analysis.

4.3.1.2 Transportation Planning Reports and Inventories

Data collection is an integral step in the conceptual study process. The following sections
describe the most common sources and areas where comprehensive information must be
gathered for highway location analysis. Also, general traffic data and operational characteristics
including seasonal variations, peak use, vehicle types and their volume percentages should be
obtained. Travel information like running speeds, congestion periods or any irregularities should
be determined. Typically, the maintenance forces have many observations to offer. The needs
and quantity of other road users (e.g., bicyclists, pedestrians) must also be established.

Refer to Section 2.5 for transportation planning reports and inventories that are prepared. FLH
maintains a road inventory program (RIP) data and reports, bridge inventory program (BIP) data
and reports, and other system information for National Park roads and other Federal land
management agencies. For National Park roads an interactive video and condition database is
maintained in VisiData format, and this information should be readily available.

Planning reports and inventories are sometimes available from the land management agency or
agency with jurisdiction of the highway, in the form of a Needs Study. These documents
provide system-wide highway information on the physical condition, current deficiencies and
future needs of routes on a system. General types of needed improvements and approximate
construction cost estimates may also be documented and can be used to develop a priority list
of projects.

While this information is primarily used to show funding needs or assists the priority
setting/programming process, it can provide good starting data for conceptual studies. Usually,
needs studies are general in nature and must be expanded and refined into specific project
data, issues and details. Comparing the current highway facility with the geometric standards of
a road that is sized to accommodate its future traffic volumes and travel conditions can provide
an initial indication of the extent of upgrading that may be warranted to address the long-range
transportation needs.

4.3.1.3 Information from Land Management Agencies

The land management agencies through their planning offices and area-wide comprehensive
planning documents (e.g., NPS General Management Plan, NPS Development Concept Plans,
FS National Forest and Resources Management Plans) can provide some information and
assistance in determining future travel demands on highways. General management plans and
other documents are used to document the land management agency’s need to expand
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facilities or services to other areas, and support the purpose and need for new or improved
roads.

43.1.4 Response to Emergencies/Site Conditions

Occasionally, a project is developed to repair a damaged road or highway due to an act of
nature or a major vehicle incident that made the roadway impassible. These projects cannot be
programmed or planned in advance, but are necessary to keep the roadway open and
operational to local and regional traffic. The Emergency Relief of Federally Owned Roads
(ERFO) program provides funding for repairing disaster damaged Federal highway facilities and
returning them to their pre-disaster condition. The Program of Projects (POP) Letter authorizes
ERFO Projects and the scope of the repair is specified in the Damage Survey Report (DSR).
The purpose of this type of project is to restore the facility to pre-disaster conditions as quickly
as possible, and will likely not have the benefit of advance planning and coordination to
implement all of the desirable improvements, or the available funds to complete any more than
restoration in-kind to the pre-disaster condition. For approval of upgrades or additional features
to protect the facility from future disaster damage it must be shown that the added expenditure
is cost-effective for reducing future ERFO program costs. Within the program eligibility
guidelines, the repair must not only restore the facility, but also it should ensure that an
inordinate risk of subsequent failure is not perpetuated in the reconstruction. Therefore, every
effort should be made by the response team to evaluate repairs that will make efficient and
effective use of the limited funds for the roadway system, and to identify appropriate
betterments and safety enhancements as recommended improvements that may be funded by
the land managing agency.

43.15 Programming Information

Refer to Section 2.3 for programming information that is developed for the project development
activities. The following sections describe programming information that should be obtained
early in the conceptual design phase.

43.15.1 Pre-Programming Studies

Obtain relevant project pre-programming reconnaissance studies and scoping documents, if
available (e.g., Project Agreement, Project Identification Report (specific to WFLHD)), and
relevant scoping reports, conceptual studies and data that may have been prepared for planning
or programming purposes. Obtain information about the scope of project as established by FLH
and partnering agencies and roles and responsibilities of FLH and partnering agencies.

43.1.5.2 Project Delivery Schedule

Obtain the proposed project delivery schedule, including the environmental and design schedule
milestones, from the Division’s project delivery and resource scheduling program (e.g., Program
Resource Management System (PRMS), Primavera P3e/c, Open Plan).

4-10 Problem Definition



Conceptual Studies and Preliminary Design July 2012

4.3.1.5.3 Preliminary Engineering Budget

Obtain existing information on programmed funding available for preliminary engineering (PE).

43.154 Preliminary Construction Cost Estimate

Obtain any construction estimate information previously developed for the project from any prior
conceptual studies and scoping documents (e.g., Project lIdentification Report, Project
Agreement).

4.3.1.5.5 Interdisciplinary Team (IDT) and Social, Environmental, Economic (SEE)
Team Members

Obtain a listing of interdisciplinary (IDT) team members and Social, Environmental, Economic
(SEE) team members that are assigned as resources for the project. The SEE team is formed
to guide the NEPA environmental process. The interdisciplinary team may also be referred to
within FLH as the cross-functional team (CFT).

4.3.1.6 Preliminary Recommendations for Study

Based on the prior planning and programming activities, and initial contacts made at the
beginning of project development activities, assess information needs and determine how
extensive the reconnaissance and preliminary engineering investigation effort needs to be.
Before proceeding with subsequent activities covered in this chapter, develop preliminary
recommendations that describe the level of study to be performed during the conceptual and
preliminary design. For smaller scale projects, a less comprehensive effort that only requires a
limited level of information gathering and reporting may be appropriate for conceptual studies
and preliminary design. It may not be necessary to gather all of the existing information listed in
the following sections if the scale of planned improvements is very limited.

4.3.2 GATHERING EXISTING INFORMATION

The information on the existing facility provides the historical background and gives an insight
as to why the facility was designed the way it exists today. This effort also includes some initial
assessments of existing deficiencies. The following subjects are the most common areas where
comprehensive information must be gathered before evaluation or analysis can begin for the
conceptual studies and preliminary design. These sources supplement information available

4.3.2.1 As-Built Plans and Previous Studies

Gather relevant information regarding the facility’s history, including prior engineering work and
previous construction projects, construction reports, etc.
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A primary source of information for reconstruction and RRR projects is as-constructed plans.
Each Federal Lands Highway Division office has access to a set of as-constructed plans for its
completed projects. They contain information on alignments, drainage, bridges, right-of-way,
pavement structure and other engineering features.

Local governments, State DOTs and other Federal land management agencies can also provide
as-constructed plans and a variety of information relating to a specific section of highway.

The NPS Denver Service Center maintains microfilm files on as-constructed plans on park road
projects. The NPS Regional Offices and individual park units may also have as-built plans,
previous engineering studies, or may maintain other information systems that can provide
relevant information about the existing facility.

While information from as-constructed plans and from other agencies has significant value, the
data should not be blindly accepted as fact. Field verification is necessary.

4.3.2.2 Roadway Geometry

The existing geometric elements of a roadway are used to describe in conventional engineering
terms the physical, structural, safety and operational characteristics of a facility. While many
elements of design (e.g., stopping sight distance, grades, horizontal/vertical alignment,
superelevation) must be established to develop a highway design, only a few controlling
elements are essential to evaluate it at the conceptual stage. Roadway width (i.e., lanes,
shoulders), design speed, surfacing type and alignment location, or new corridor location, if
applicable, are the main criteria for studying highway alternatives.

Other than for new roads entirely on new location, this information consists of an inventory of
the physical features and operational characteristics of the existing highway. Most of this
information is available from the highway owning agencies (e.g., highway departments, Federal
land management agencies), through their road monitoring reports and planning/inventory
studies. In addition to as-constructed plans and these reports, the engineer should determine
and verify through field inspections the road’s length, width, surfacing type, traffic control
devices and roadside features along with their current condition. Evaluate the available sight
distance along the roadway and at intersections, and identify any discernible sight distance
restrictions. Refer to Section 8.4.3 for guidance on gathering this information and preparing an
Existing Geometric Controlling Features Analysis.

After gathering the data, compare the existing road and its current functional classification,
geometric standards, physical condition and present and future travel demand with the highway
agency'’s road standards. If the highway agency has separate RRR geometric standards and
design procedures, determine if they apply to the project. The AASHTO Green Book geometric
standards are broad enough to address most types of roads if there are no other standards that

apply.

For RRR projects where the roadway geometry is not changed, completing the Existing
Geometric Controlling Features Analysis, described in Section 8.4.3, is still necessary to verify
the design criteria that will be incorporated into the project.
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Applicable geometric design standards and criteria that are developed are discussed in
Section 4.4.

cross section elements.
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4323 Traffic Characteristics

Traffic characteristics play a major role in establishing the concept and design of a highway.
Traffic indicates the type of service for which the improvement is being made and directly affects
the criteria for geometric design features (e.g., widths, alignment, grades).

Basic traffic data (e.g., average daily traffic, vehicle classification) is collected on almost a
continuous basis by most highway departments and some land management agencies,
including the National Park Service. This information can be readily obtained and provides a
benchmark for traffic data in the study area. When traffic data is not present, it must be
developed by special counts or by calculating the number of vehicles from related information
(e.g., National Park visitations, board feet [cubic meters] of timber hauled, recreational visitor
days). The FLH Division offices have traffic counter equipment that can be used to collect
current traffic data for development of individual projects. When needed to verify the functional
classification or other design controls, obtain information on the various users’ origin and
destination patterns and their functional use of the highway.

Some of the common traffic data elements are listed below, and are described in more depth in
Section 8.6.1. Note that not all items listed are required for every project and can vary
depending on specific project requirements:

1. Average Annual Daily Traffic (AADT). The total yearly volume of motor vehicles
divided by the number of days in the year.

2. Average Daily Traffic (ADT). The calculation of average traffic volumes in a time
period within the year, greater than a single day and less than one year. If for a specific
season within the yeatr, it is designated Seasonal Average Daily Traffic (SADT).

3. Peak-Hour Traffic (PH). The highest number of vehicles passing over a section of
highway during 60 consecutive minutes. Non peak-hour traffic is representative of other
times.

4.  Peak-Hour Factor (PHF). A ratio of the total volume occurring during the peak hour to
the maximum rate of flow during a given time period with the peak hour (typically 15
minutes).

5. Design Hourly Volume (DHV). The one-hour volume in the design year selected for
determining the highway design.

6. K-factor (K). The K-factor is the percent of daily traffic that occurs during the peak hour.
A rule of thumb for rural highways is approximately 15% of the ADT.

7. Traffic Growth Rate. The trends and growth rates, past and projected.

8. Classification of Vehicles. Percent passenger vehicles, single-unit and single-trailer
and multi-trailer trucks, buses, and recreational vehicles (motor home, camper trailer,
boat trailer).

9. Directional Split. Percentage of the design volumes in either direction.

10. Turning movements. Traffic volumes of vehicles making allowable turns at major
intersections. Typically expressed as a portion of the DHV.
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11. Congestion data. Speed, density, volume, headway, percent of time following, and
level of service data at identified traffic congestion areas.

12. Speed and delay data. Measurements of operating speeds, running speeds, and
amount of delay to vehicles at intersections.

13. Conflict study data. The identification of potential conflict points at intersections, and
the associated numbers of vehicles exposed to the potential conflicts.

Identify any areas that are being considered for new traffic patterns, directional signing, revised
pavement markings and other change to traffic control devices that benefit traffic operations.

The AASHTO Green Book Section 2.3 provides a description of traffic characteristics (e.g.,
volume, directional distribution, composition of traffic projections, speeds). While much of this
information has a more direct bearing on design details, conceptual studies and associated
alternative analyses are also dependent on overall traffic data. Sometimes traffic data (e.g.,
operating speeds, travel time and delay, occupancy rates) are needed to address a special
issue (e.g., determining the design speed or the need for passing lanes). If this data is
unavailable, conduct the traffic studies as described in the ITE Transportation and Traffic
Engineering Handbook to provide this information.

4324 Crash Data

Obtain the current traffic crash data for the route. Vehicular crash data can provide excellent
guidance in determining a road’s past safety performance problems. These data and statistics
are usually maintained and readily available at the highway department, land management
agency and/or the law enforcement office responsible for that highway facility. When this type
of data is not immediately available, conduct a short-term traffic safety study or an assessment
of crash potential. If a formal traffic study is not available, anecdotal information from
responsible sources can provide insight as well, and it is recommended to contact law
enforcement agencies responsible for the area to supplement the information from their records.

Figures for crash rates are shown in crashes per million vehicle miles [kilometers] traveled.
Figures for fatality rates are shown in fatalities per one hundred million vehicle miles [kilometers]
traveled.

See Section 8.4 for guidance on the safety analyses of highways.

4.3.2.5 Roadside Safety Features

Identify existing information on roadside features (e.g., clear zone, side slopes, ditch widths,
clearing limits, barriers, barrier terminals and transitions, fixed objects) even if the width of
project disturbance will not affect them, as these existing features contribute to the roadside

4-16 Problem Definition



Conceptual Studies and Preliminary Design July 2012

4.3.2.6 Controlling Site Features

Identify and obtain information regarding the existing features that may control the location,
design or scope of improvements. These may be topographic features, environmental features,
roadside development, intersections, approach roads, utilities, railroads, etc.

4327 Construction Considerations

Obtain available information on considerations that will control construction activities (e.g., work
limitations, access limitations, construction staging, environmental commitments and stockpile
area limitations and hauling limitations) and limitations on sources of construction materials.

4328 Environmental Considerations

A highway has wide-ranging effects beyond that of providing traffic service to its users. It is
essential that the highway be considered as an element of the total environment. The highway
can and should be located and designed to complement its environment and serve as a catalyst
to environmental improvement. Obtain relevant information on the context of the facility and the
needs of non-highway users that are affected by the facility, as well as the users. Obtain
available information about the project community both in terms of its physical attributes (e.g.
land use, landscape, demographics, economic conditions and trends, and natural and man-
made resources), as well as relevant information that describe the intrinsic characteristics that
are valued by its members, define its sense of place, and which make the community unique.
Obtain relevant information on travel destinations and access needs served by the facility (e.g.,
schools, commercial, and recreation access within the corridor) and the relationship of the
facility within the overall environment.

Determine requirements for wildlife crossings and fish passage within the highway corridor.
Refer to Section 9.5.10 for information regarding design of wildlife crossings and design of
drainage structures for fish passage.

Obtain resource mapping (e.g., wetland delineation, historic and archeological sites, wildlife
habitat areas mapping and restrictions). Obtain resource information from stakeholder, partner
and cooperating agencies and incorporate with the engineering mapping information described
below.

Obtain relevant environmental documentation from the environmental process. Data for
conceptual studies and preliminary design are collected concurrently with the environmental
process and each has a major effect on the other. As outlined in Chapter 3, close coordination
is important to ensure the range of improvement alternatives is established in recognition of
overall environmental factors. This allows for an orderly, complete evaluation when determining
the preferred improvement alternative. Also, the design of the selected alternative must reflect
the limitations and mitigation commitments identified in the environmental phase.

Problem Definition 4-17



Conceptual Studies and Preliminary Design July 2012

4.3.2.9 Survey and Mapping

Obtain existing information on survey control points, benchmarks and control data (e.g. datum,
coordinate system basis, etc.), as described in Chapter 5.

If available, obtain existing aerial photography and mapping for study and illustration of the
existing highway, roadside features and proposed improvements. Obtain available maps and
mosaic photo composites, USGS digital ortho quarter quadrangle maps (DOQQ’s), satellite
imagery or aerial photographs from other agencies to assist in the conceptual studies, even
when minor improvements are being investigated.

As applicable, obtain photogrammetric maps, topographic maps (paper copies or digital files)
and aerial photographs of the area from the following sources:

° Previous route surveys and reports,

° Previous highway corridor mapping,

° Maps by Federal, State, county and municipal agencies,

° Topographic maps by US Geological Survey (USGS) and National Geodetic Survey,

° Hydrographic surveys of rivers and river and harbor surveys by the US Army Corps of
Engineers (USACE),

° Tideland maps by the State land department,
° Surveys by the Bureau of Reclamation, NPS and Bureau of Indian Affairs (BIA),
° Highway right-of-way maps by FHWA, State and county agencies,

° Public Land Survey System (PLSS) plats and Master Title Plats from the Bureau of Land
Management (BLM),

° Maps by Forest Service (e.g., transportation maps, firemen’s maps, topographic maps),

° Stereo-photographs from private sources and government agencies, particularly the
USGS and the Department of Agriculture,

° Railway maps and profiles,

° Maps made by the State planning divisions (i.e., county maps showing county road
systems and roadside culture and city maps, which include the immediate surrounding
area),

° FLMA, State and local GIS mapping,
° County tax maps,
° Geotechnical maps, and

° Mapping services such as Google Earth, Virtual Earth, and NASA World Wind.
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4.3.2.10 Right-of-Way

Collect existing right-of-way documents, plats and exhibits. Obtain existing information
regarding railroad property, if applicable. See Chapter 5 and Chapter 12 for right-of-way
information gathering.

4.3.2.11 Existing Access Management

Collect existing access management plans and documents, travel management maps, corridor
travel management plans, etc., if available.

4.3.2.12 Utilities

Collect existing utility maps, plans and agreements. See Chapter 5 and Chapter 12 for utilities
information gathering. Contact the utility company to determine the type and location of existing
utilities. Ultilities may be located within easements.

4.3.2.13 Permits

Obtain existing use permits for activities within the corridor. Refer to Section 3.3.3 for
information on common environmental related permits. See Chapter 12 for Special Use
Permits. Utilities typically are within the right of way by permission from the highway owner or
operating agency. Permits differ from easements or fee title in that permits are revocable.

4.3.2.14 Geotechnical

Obtain existing geotechnical and materials reports, if available. Obtain geological maps,
references and reports for the area. Refer to Section 6.3 for geotechnical information gathering.

4.3.2.15 Pavements

Obtain existing information on surfacing conditions, if available. Refer to Section 11.1.5 for
pavement information gathering.

As applicable, obtain pavement condition data for National Park Service (NPS) roads and
parkways from the Road Inventory Program (RIP). The VisiData software application is
available to view and query RIP data. VisiData displays forward-view and pavement-view digital
imagery, as well as surface condition data and an asset inventory of each paved NPS road.

4.3.2.16 Hydrology and Hydraulics

Obtain available hydrology and hydraulic information where water resources are an issue
affecting the road project (e.g., flood plains, erosion, drainage, water quality). This data aids in
determining the cause of some road problems and, more importantly, provides guidance to
determine feasibility, location or size of hydraulic structures for the alternatives under
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consideration. This data is needed to establish baseline conditions, address environmental
concerns and to resolve engineering design problems, in the preliminary and final design phase.
See Section 7.1.3 for scoping and gathering information about hydrology and hydraulic
conditions.

4.3.2.17 Structures

Obtain bridge inventory and condition inspection reports. Obtain existing reports regarding pier,
abutment or channel scour. Obtain as-constructed plans of existing bridge structures.

4.3.2.18 Pedestrian and Bicycle Use

Obtain information on pedestrian and bicycle use. Also obtain information on any other
motorized and non-motorized use of the facility (e.g., equestrian, snowmobile, all terrain
vehicles). This may also include Statewide, regional or local bicycle and pedestrian planning
documents.

4.3.2.19 Alternative Transportation Elements

Obtain existing information (not performance of new planning or design) pertaining to alternative
transportation elements (e.g., transit systems, school busing, tour busing).

4.3.2.20 Intelligent Transportation System (ITS) Elements

Obtain existing information on any ITS elements or systems that are present. See Section 8.7.5
for more information.

4.3.3 SITE INSPECTION

Perform a site inspection to view the existing conditions and verify the existing information that
has been gathered. Conduct a collaborative walk-through with the project stakeholders,
technical specialists, and local project constituents familiar with the features or concerns related
to the project. Key items to investigate or information to verify during the site inspection include:

° Context resources (environmental, cultural, historic, and man-made), constraints and
controls that have been, or will need to be, inventoried and mapped for the project area;

) Traffic data, travel demands (for all modes), and crash data which identify operational,
capacity, and roadway safety problems, and/or potential problems with future conditions.
See Section 8.4.1;

) Roadside safety conditions, barriers, signs and markings. See Section 8.4.2;

° Roadway geometry, cross section dimensions, sight distances, roadside and ditches.
See Section 8.4.3;

° Pavement conditions, local materials and geotechnical conditions. See Section 11.3.1;

° Road approach and access conditions, traffic conflicts, intersection sight distances;
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Hydraulic conditions, adequacy and sufficiency of existing structures, bridge inventory
information and floodplain effects;

Geotechnical conditions. See Section 6.3;
Right-of-way information, identification of property lines and property owners; and

Existing utilities, location and potential conflicts.

An essential result of reviewing the existing information and evaluating the on-site conditions in
the field is so the interdisciplinary team understands the overall context, land uses, and intrinsic
character of the project location, the natural environment, and surrounding community. Local
knowledge and on-site interaction is critical to form an understanding of the environment,
surrounding land use, and community character and values.
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4.4 DESIGN STANDARDS

Design standards include the geometric design standards and other technical standards.
Geometric design standards relate to the functional classification of highways, types of users,
traffic density and character, design speed, capacity, safety, terrain, and land use.

Design of the overall highway should be done to a consistent standard. Evaluate the route
between major termini to maintain a uniform approach to the major design features of an overall
route that may be improved in stages on a project-by-project basis. ldentify contextual features
and qualitative aspects of each project early in the design process, before design standards are
selected, and consider them throughout the design process.

Proposed highway improvement alternatives are principally described by the preliminary design
standards. The design standards listed in FLHM 3-C-1 (see Exhibit_ 4.4—A) can be
supplemented or substituted with approved highway design standards from owner agencies.
Any substitutions of design standards must be consistent with the highway program legislation,
regulations and interagency agreements discussed in Section 2.3 and Section 2.4. Refer to

interagency memorandums of agreement for information regarding applicable design standards.

Some Federal agencies, most States and many local highway agencies have established
standards that adopt AASHTO policy supplemented with additional and clarifying criteria. The
practitioner should be familiar with the sources of information on the design policies, standards,
guidelines and procedures that are applicable to the State in which the project is located. See
the list of State DOT design manuals.

Current FHWA and AASHTO guidelines for geometric design and technical activities emphasize
balancing the needs of the transportation user with the context of the facility. This requires a
comprehensive understanding of social, economic, and environmental concerns and effects, as
well as the concerns and effects for capacity, speed, safety, quality, and efficiency. Achieving
an appropriate balance of the needs of the transportation facility users with values of the
environment and communities that are affected involves seeking Context Sensitive Solutions
(CSS) and applying innovative decision-making approaches to the project development, design
and delivery process. Refer to NCHRP Report 480, A Guide to Best Practices for Achieving

FHWA has adopted policies and standards for Federal-aid highway design that recognize these
concepts and which are also applicable to Federal Lands Highway design. The policies and

basically adopt AASHTO policy for projects on the National Highway System (NHS) and refer to
the approved State or local design guidelines, standards and procedures for non-NHS projects.

I Referto [ — CFLHD - ] Division Supplements for more information.
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44.1 APPLICABLE DESIGN STANDARDS

It is FLH policy to use approved standards for the design of projects funded from the
agency appropriations, the owner-agency’s standards apply, provided they are consistent with
professional engineering practice and FHWA and FLH policies, and the FLH standard practices
outlined in this manual including guidelines for providing context sensitive solutions. For all new
construction and reconstruction projects on the NHS, the 23 CFR 625 listed standards apply, in
particular the criteria in the Green Book pertaining to arterials. For non-Interstate RRR projects
on the NHS, FHWA approved State standards may be used. Exhibit 4.4—A lists the principle
FLH Programs and corresponding design standards.

Exhibit 4.4-A DESIGN STANDARDS

Type of Roadway Applicable Standards

Forest Highway and Public Lands Highways 23 CFR._ 625 listed standards and FHWA

National Park Roads and Parkways Park Road Standards (1984) and 23 CFR 625
listed standards (See Note 2)

Indian Reservation Roads 25 CFR 170, BIA Design Manual and 23 CFR
625 listed standards

FAA Roads 23 CFR 625 listed standards

BLM Access Roads FAPG G6090.13 and BLM Manual, Section
9113 — Roads

Defense Access Roads 23 CFR 625 listed standards or FHWA-
approved State or local standards

FS Roads and Trails FS Handbook FSH 7709.56

ERFO Standards determined by classification of

highway to be repaired or reconstructed. (See

Refuge Roads 23 CFR 625 listed standards as applicable to
RRR projects

US Virgin Islands 23 CFR 625 listed standards and FHWA
approved standards (AASHTO Green Book)

Notes: 1. Where there is a conflict between agency standards and 23 CFR 625, mutually
resolve the design criteria with the client agency.
2. For all references in the Park Road Standards to criteria compiled from the 1984
AASHTO Green Book tables, substitute corresponding values in the current Green
Book.
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The appropriate standards are normally identified from the source of program funding for the
project and the associated MOU as described in Chapter 2. Occasionally the practitioner will
need to determine which standards are approved for use on a specific project. When it is
uncertain which standards apply, consult with the appropriate Branch Chief.

When it is determined that specific design criteria are applicable to the particular project type
and conditions, then the applicable design criteria is established as the standard for the project.
Use of design criteria less than the applicable minimum standards must be approved and
documented as a design exception. In addition to meeting the minimum design standards, each
project should be evaluated on the basis of desirable design criteria to provide the safest overall
design. The AASHTO publication, A Policy on Geometric Design of Highways and Streets,
(also known as the Green Book) is specifically referenced in 23 CFR Part 625 and is the
principle source for highway design standards and criteria. Use the 2011 edition of the Green
Book as the basis for design standards for FLH projects; however the 2004 edition may be used
for projects already begun with that edition. Supplements to the Green Book include other
AASHTO and technical publications adopted by FHWA as acceptable criteria and other
approved Federal, State and local specifications for use on their roads. These acceptable
supplements are referenced throughout the PDDM. The AASHTO Guidelines for Geometric
Design of Very Low-Volume Local Roads (ADT < 400), 2001 may be used in lieu of the current
Green Book when designing local roads that fit the criteria; however, first consult with the
Branch Chief responsible for Highway Design.

While, in many cases, the minimum AASHTO or Park Road geometric standards will provide the
most appropriate level of safety, convenience and operational efficiency, alternatives with
different standards must also be considered to address special factors (e.g., economic,
environmental, operational) that affect the road, its users and context. Gathering and evaluating
diverse land use, transportation, environmental and economic data, together with applied
engineering judgment and analysis, will aid in formulating practical improvement alternatives
that may fall above and/or below the minimum geometric standards.

Consider higher than minimum values for the geometric design standard if analyses of design
traffic volumes, percent of truck traffic, level of pedestrian, bicycle or transit use, safety
performance, level of service, future transportation needs, or other factors indicate such values
are appropriate.

Environmental impacts and concerns, social impacts, extraordinary costs, or costs prohibitive of
the limited available funds occasionally justify the need for design elements that are less than
the minimum design standard. This is often the case for RRR projects. Analysis should include
consideration of adjacent highway sections and the relationship to future improvements, as well
as existing conditions, and operational and safety conditions that will result from completion of
the project. When the analysis concludes that achieving full standards is not practical, evaluate
the consequences and document each decision for exception to the standards as outlined in
Section 9.1.3. The design exception analysis and documentation process shall also include and
discuss the incorporation in the design any existing substandard conditions or elements that are
not reconstructed to approved, current standards as part of the project.
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The preliminary design standards, applicable to describe the alternatives being considered,
establish more detailed criteria to be used in the final design process. Many of these other
elements are functions of the ADT, design speed or roadway width and are developed during
the final design phase. The design criteria is typically represented by a range of acceptable
values from which a selection is based on the discretion and engineering judgment of the design
team to best fit the conditions and a variety of competing objectives. The preliminary design
standards, as well as the other design standards and criteria, become the adopted project
standards when an alternative is selected in the final approved environmental document (see
Section 3.4.2.2.1).

I Referto [ — CFLHD - ] Division Supplements for more information.

4.4.2 RESURFACING, RESTORATION AND REHABILITATION (RRR)
PROJECTS

The primary purpose of a RRR project is to preserve and extend the pavement service life,
provide additional pavement strength, restore or improve the original roadway cross section,
improve the ride of the roadway, and enhance highway safety and traffic operations. The scope
of such projects exceeds routine maintenance, but is less than new construction or
reconstruction. This may include placement of additional base and surface material and/or
other work necessary to return an existing roadway to a condition of structural or functional
adequacy.

The improvements, whether only at spot locations or continuous, should acceptably meet
existing and preferably future (i.e., 10 to 20 years) traffic needs and conditions in a manner
conducive to safety, durability and economy of maintenance. Usually, the RRR project only
addresses the most critical deficiencies of the highway so the resultant condition will still retain
some potential problem areas or substandard features that would normally be addressed as
part of a future reconstruction.

RRR projects may consist of the following limited types of improvements:

Pavement preservation other than routine maintenance,

Resurfacing,

Pavement structural and joint repair, other than isolated segments and patching,
Minor lane and shoulder widening,

Minor selected alterations to vertical and horizontal alignment,

Superelevation correction as practical,

Intersection improvements,

Traffic control improvements,

Bridge repair, and

Safety improvements, such as sight distances and removal or protection of roadside
obstacles.

The design policy applicable for RRR projects is the same as for new construction and
reconstruction, unless a separate FHWA approved State or local RRR design policy is

to full standards is usually not intended and may not be practical. Funding limitations and other
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factors often prevent designing RRR projects to meet approved standards. The RRR design
process often includes incorporation into the design many existing substandard conditions or
elements that are not necessary or practical to reconstruct to approved, current standards as
part of the project. As stated in the Foreword to the Green Book, existing roads that do not
meet the guidelines for geometric design are not necessarily unsafe and do not necessarily
have to be upgraded to meet the design criteria. However, all substandard elements must be
identified and evaluated. Identify all such substandard features and document each exception
to the standards as outlined in Section 9.1.3.

The agency with jurisdiction of the road may have separate design standards and procedures
that apply to RRR projects. Most of the State DOT’s have established separate RRR design
standards and procedures, which have received FHWA approval for use on their Federal-aid
projects. The State’s approved RRR design standards and procedures may be used for specific
programs or projects where appropriate, such as for Forest Highway and Public Lands
Highways, and Defense Access Roads. Before using approved State or local RRR design
standards and procedures for a project, consult the Branch Chief responsible for Highway
Design.

FHWA has issued guidance to the States for developing specific RRR design standards and
procedures, and this guidance is appropriate for use in developing FLH RRR projects, as an
exception to the listed standards. FHWA T 5040.28 provides guidance for developing safety
conscious design procedures for the design of RRR projects. For RRR projects, any deviations
from the established design standards (e.g., design criteria associated with the posted speed)
are treated as design exceptions. This requirement also pertains to the roadside design, and
while not included in the 13 principal design elements classified as controlling criteria requiring a
formal design exception (see Section 9.1.3), it must be fully documented if approved roadside
design criteria are not possible to achieve. Although deviations from the 13 controlling criteria
require approval and documentation as a formal design exception, all deviations from FLH
standard practices need to receive endorsement and be documented in some manner

regardless if for a RRR or a reconstruction project.

When the pavement condition reaches minimal service level, there is a need for cost-effective
pavement and roadway improvement projects. RRR projects reflect and emphasize economic
management of the highway system. Therefore, economic considerations will largely determine
the scope of work. The following are factors that may influence the scope of a RRR project:

Pavement conditions,

Roadside conditions,

Funding constraints,

Environmental concerns,

Changing traffic and land use patterns,
Traffic data, and

Crash data.

The limits of construction for RRR projects are generally limited to the existing roadbed bench,
consisting of the roadway surface and subsurface, adjacent foreslope, and ditch. Acquisition of
additional right-of-way to construct RRR improvements is sometimes necessary. Horizontal and
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vertical alignment modifications, if any, should be minor and should be consistent with the
geometry of adjoining roadway segments. However, the proposed work on the roadway will
typically affect the foreslopes from the edge of pavement to the hinge point of the fill slope and
to the bottom of ditch slopes.

A RRR project must not decrease the existing geometrics of the roadway section. For
RRR projects, the original roadway template is, at best, restored or slightly enhanced and the
geometry (alignment, width, profile) of the facility remains essentially as it was originally
constructed. If the surface condition has greatly deteriorated, improvements to the roadway
surface may result in slightly increased operating speeds. At some locations the roadway may
have deteriorated to a point that the original design template cannot be easily restored. In some
locations the existing geometry, and its inferred theoretical design speed as categorized by
current geometric standards, will often be less than the current design standards for the posted
speed limit. Although the original geometry and its associated design criteria is perpetuated by
the RRR project, the project should assume a new overall design speed that is consistent with
the regulatory speed or the posted speed limit that will be established after the project is
completed (or a higher speed if justified). Refer to Section 9.3.1.13 for guidance on establishing
an appropriate design speed for RRR projects. Although a facility’s as-constructed plans may
indicate or theoretically infer an original design speed, it should not ordinarily be perpetuated as
the design standard for the new project if it is less than the regulatory or posted speed limit.
There may be certain instances (such as where the theoretical design speeds of curves are
consistently 10 mph [16 km/h] lower than the posted speed) where the posted speed should be
re-evaluated.

If the RRR project cannot be surveyed cost effectively in enough detail to identify the
deficiencies to the controlling criteria (e.g., superelevation, grades), visually evaluate the
roadway for any discernable geometric deficiencies. Perform an on-site study or field review of
the RRR project and document any identified geometric design deficiencies and exceptions to
standards and design policy.

Improvements to the roadway surface may result in increased operating speeds. To maintain
an acceptable level of operational safety, examine the geometrics and roadside conditions with
respect to anticipated operating speeds after construction and consider modifying them, if
necessary.

Carefully establish project limits, particularly where widening occurs. Avoid ending the project at
potentially hazardous locations (e.g., a narrow structure, a severe vertical or horizontal
curvature). Provide the appropriate safety measures where these conditions are unavoidable.

Section 8.4 describes techniques to evaluate safety conditions and deficiencies applicable to
RRR projects. Additional considerations for the evaluation of lesser design conditions are
provided in Chapter 3 (pages 49-80) of AASHTO A Guide for Achieving Flexibility in Highway
Practices for Resurfacing, Restoration, and RehabllltatlonTRBl987 Refer to FHWA policy
memorandum dated September 12, 2005 regarding pavement preservation definitions.

Refer to Section 9.4 for additional design guidance specific to RRR projects.

Design Standards 4-27


http://www.fhwa.dot.gov/pavement/preservation/091205.cfm

Conceptual Studies and Preliminary Design July 2012

4.4.3 GEOMETRIC DESIGN CRITERIA

Geometric design is the development of the surface dimensions of a highway such that its form
will meet the functional and operational characteristics of drivers, vehicles, pedestrians and
other users. The geometric design includes the facility’s location, alignment, profile, cross
section, intersections and shape of the roadside. The geometric form and dimensions should
reflect the user's desires and expectations for safety, mobility, comfort, convenience and
aesthetic quality. It should do so with compatibility and sensitivity to the terrain, land use,
roadside and community development, natural and cultural environment, and with consideration
for cost and economic efficiency. A consistent approach to geometric design matches and
reinforces expectations of the user, which is important to guide the full range of drivers and
conditions including drivers that are unfamiliar, older, inexperienced, distracted, inattentive, tired
or impaired. A consistent approach also addresses the safety and other needs of pedestrians
and bicyclists, and their interactions with motor vehicles. Refer to Section 9.3 for standards,
criteria, guidance, and philosophy for development of the geometric design.

4.4.4 DESIGN CONTROLS

Basic design controls serve as the foundation for establishing the physical form, safety and
functionality of the facility. Some design controls are inherent characteristics of the facility (e.g.
its context and the transportation demands placed upon it). Other basic design controls are
selected or determined in order to address a project’s purpose and need. Selecting appropriate
values or characteristics for these basic design controls is essential to achieve a safe, effective,
context sensitive solution. Evaluate the following design controls to understand the factors
influencing the design and to determine the applicable criteria for establishing the standards for
the project:

Contextual factors and environmental constraints,

Functional classification,

Topography within the corridor,

Location (i.e. rural or urban),

Existing and expected traffic volumes and composition (e.g. ADT),
Level of service and mobility,

Level of access and management,

Cross section type and level of multi-modal accommodation,
Existing and expected users and their characteristics,
Superelevation rate,

Existing and expected speed characteristics,

Appropriate design speed,

Existing and expected safety performance, and

Other technical factors (geotechnical, hydraulic, pavement, structural, etc.).
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Refer to Section 9.3.1 for guidance on evaluating the geometric design controls. Refer to the
respective chapters in this manual for applicable guidance on other design controls.

4.4.5 FLEXIBILITY IN HIGHWAY DESIGN

The design standards shown in Exhibit 4.4—A provide considerable flexibility in the
determination of specific design criteria applicable to particular highway types and conditions.
Flexibility in the design standards is associated with the purpose and function of the highway

and other design parameters (e.g., traffic volume and type of vehicles).

The determination of applicable highway standards is intended to cover broad classifications of
highway facilities. However, each project is unique. The setting and character of the area, the
values of the community, the needs of the highway users, and the challenges and opportunities
of the site are unique factors that must be considered with determination of design criteria for
each highway project. The applicable standards provide flexibility in the selection of highway
design criteria, which requires decisions on the part of the project design team and
stakeholders. The standards allow designs to be tailored to the particular situations
encountered in each highway project. Often, the flexibility within the range of criteria provides
enough flexibility to achieve a balanced design that meets both the objectives of the project and
is sensitive to the surrounding environment and context. In some instances, the criteria may not
provide sufficient flexibility to adequately protect essential resources or values. For these cases
a design exception process is provided to recognize the need for an exception to the standard,
evaluate the consequences and risks, and develop mitigation.

The interdisciplinary project development team is expected to use their respective expertise and
judgment to develop the conceptual and preliminary design of each road to fit into the natural
and human environments, while functioning efficiently and operating safely. Each highway
situation must be evaluated to determine the possibilities that are appropriate for that particular
project, using an interdisciplinary approach to explore various concepts, options, constraints and
flexibilities.

Flexibility in Highway Design, AASHTO, 2004 for additional guidance in using flexibility in the
selection of applicable design standards and criteria.

4.4.6 RISK ASSESSMENT

See Section 1.1.3 for general guidance on risk assessment and risk tolerance. Also refer to the
other chapters in this manual for guidance on risk assessment applicable to the specific
engineering disciplines.

anticipated, and the form of guidance for evaluation and approval.
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The safety effects (predicted crash risks), if any, of providing geometric design features that are
less than the standard for a particular design speed are not well established, although new
its library of references). The safety risks may be lowered by providing mitigating features (e.g.,
additional traffic control devices, enhanced warning signs with advisory speed plaques,
delineation, markings) and by modifying the roadway and roadside (e.g., shoulder widening,
enhanced recovery area, improved barrier) to reduce the severity of crashes. However, the
degree to which the safety risks may be reduced by this type of mitigation is difficult to quantify.

Exhibit 4.4-B RISK ASSESSMENT AND ENDORSEMENT LEVELS

Risk Level Endorsement Guidance

PDDM acknowledges risk tolerance
Interdisciplinary Team and provides policy, FLH standard
Representative practices, criteria, and guidelines that
allow flexibility.

Expected/Typical

PDDM discusses technical
considerations and mitigation
applicable for various engineering
disciplines, when deviation from FLH
standards is necessary.

Project Manager and Division

Elevated o :
Discipline Functional Managers

Procedures for design exceptions
and exceptions to critical FLH
standard practices applicable for
various engineering disciplines.

High Branch Chiefs or Directors

Project-specific design standards and
criteria may be approved if
necessary, as applicable for various
engineering disciplines.

Very High Division Engineer

Refer to Section 8.4 for guidance on assessment of the safety and operational risks associated
with existing roadway conditions, and refer to Section 9.3 or Section 9.4 for guidance on
assessment of the geometric design and operational effects, risks and mitigation for specific
geometric design elements and features. Also refer to Chapter 4 of A Guide for Achieving
Flexibility in Highway Design, AASHTO, 2004 for guidance on evaluating and documenting risks
associated with the geometric design.

Refer to the Division Supplements for guidance specifically applicable to each FLH Division
regarding procedures for evaluating and documenting risk assessments.

I Referto [ - - ] Division Supplements for more information.
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4.5 PRELIMINARY ENGINEERING INVESTIGATION

The purpose of the preliminary engineering investigation is to compile, evaluate and document
all the preceding conceptual studies in order to plan the various interdisciplinary activities for
performing the preliminary design and related engineering activities considered in the
environmental process, and to plan the interdisciplinary activities for the comprehensive project
development and delivery process. The following sections provide guidelines for performing
the:

° Project scoping study,
° Preparation of the project scoping report, and
° Corridor studies and report (if applicable).

The basis for this preliminary engineering investigation is the problem definition and evaluation

The result of this preliminary engineering investigation is an initial recommended course of
action that will be carried forward for development during the preliminary design phase as

45.1 PROJECT SCOPING STUDY

The project scoping study evaluates the existing data and context information, project needs,
goals and objectives, initial environmental coordination and public outreach, and applicable
design standards and controls, which is all performed in advance of preliminary design. The
project scoping study collectively includes:

) Interdisciplinary field inspections and engineering investigations involved with identifying
and quantifying a highway's deficiencies and needs,

° Evaluating the feasibility and identifying a proposed course of action with improvement
alternatives, and

° Conducting engineering analyses that result in a report identifying feasible proposed
improvements.

Project planning study, route study, feasibility study, reconnaissance study and preliminary
engineering study are all terms used by different agencies and offices to mean some form of
project scoping activity that falls within the conceptual study phase. Within FLH, the Project
Scoping Report may also be known as a design scoping report, project identification report or
reconnaissance report. For evaluation of road corridors on new alignment, a Corridor Study
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The project scoping study initially organizes and documents the major needs, issues,
constraints, scope and feasibility of proposed improvements from which the more
comprehensive, interdisciplinary preliminary engineering activities, surveys, investigations,
environmental studies and analyses for the project can be effectively planned, budgeted, and
scheduled.

A project scoping study should be initiated as part of the pre-programming activity to help
prioritize or screen projects being considered for inclusion in the multi-year program (refer to
Section 2.5), and to help streamline the project development activities. The pre-programming
scoping study may not be as detailed as described in this chapter. If a project scoping study
was not completed earlier, the remaining project scoping study activities are performed directly
after the project is programmed for funding.

The project scoping study is performed using an interdisciplinary, interagency approach with
close coordination of the land management agency and principal stakeholders of the facility.
For reconstruction projects, the interdisciplinary team should thoroughly explore the existing
corridor for opportunities to improve safety, traffic operations and efficiency including
realignment and reconstruction of the existing roadway within the existing corridor.

For purposes of defining the series of investigations during the conceptual studies phase for
Federal lands, the project scoping study is a combination of the field inspections and existing
engineering data used to identify and quantify a highway’s deficiencies and needs. The data
are gathered and summarized in the Project Scoping Report. As part of this study,
recommendations for further study will also be made in order to develop a course of action with
suggestions for investigating improvement alternatives and conducting engineering analyses
that ultimately result in a preferred alternative are collectively called a project scoping study.

45.2 PROJECT SCOPING REPORT

The results of the field inspections and compilation of existing engineering data used to identify
and quantify a highway’s deficiencies; user needs and context are gathered and summarized in
the Project Scoping Report. Also refer to Division Supplements for specific information
requirements, report format or checklists that are applicable to each Division. As applicable to
each individual project scope of work, include information described in the following sections.

IRefer to [ - - ] Division Supplements for more information.

4521 Introduction

Describe the authority, purpose and need for the study. It should include the relevant project
history, a general project description and describe the nature of the work. It should also
describe the major issues, concerns and opportunities that will be addressed by the study.
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4522 Resources Used

Identify all sources of information, maps and available data obtained for the study. This is not
merely a listing of the agencies that provided data, but a summary of all of the existing reports,
as-constructed plans and previous studies reviewed as well as any site investigations
performed.

45.2.3 Route Description/Termini

The study termini should be established to be comprehensive and logical, although the overall
route may include portions that already conform to standards or meet the purpose and need.
Identify any segments along the route where significant changes occur in traffic use, speed,
roadway width, terrain or overall condition. If this project is one of several on a corridor, also
provide a brief summary of the other projects, their limits and how they relate to this study.
Refer to Section 3.4.2.2.1 for more information to determine logical termini for analysis.

4524 Preliminary Programming and Funding Information

Based on preliminary program budgets for the project, or expectations of the land management
agency, a budget and target fiscal year is established for the proposed work. This information
should document those initial assumptions so the project team is aware of the anticipated scope
of improvements and the funding constraints that may exist. This includes the funding type(s),
program fiscal year(s), construction cost, engineering and other project delivery costs. This
information should also describe any inter-agency agreements that have been made that will
help fund the project. Also document the assumptions and risks identified and agreed upon
when creating the budget. This may include risks associated with unknown subsurface
conditions, environmental, social or political uncertainties, and other factors that may greatly
affect project scope and budget.

4525 Project Contacts

A conceptual study is a discovery process. The time required to complete these discoveries
can frequently result in new participants being assigned to the study from the various
contributing agencies. To keep all of the agencies informed, and to provide contact information
to those that are added to the team, the contact information of all participants should be
included in the Project Scoping Report. In addition to their respective phone, mail and e-mail
addresses, it should include their title and what discipline/subject area they are responsible.

45.2.6 Description of Purpose and Need

A preliminary purpose and need is initially described in the planning and programming phase.
The purpose and need description should be refined by the interdisciplinary/interagency team in
collaboration with the environmental process. Refer to Section 3.4.2.2.1 for additional
information on this process.
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This purpose and need description is more detailed than the general purpose and need

° Describe the primary highway related needs for improvement of this route (e.g., safety,
operational, capacity, structural deficiency, travel corridor demand, system continuity).
Also, describe the secondary needs for improvement of this route (e.g., water quality).

° How would improvement of this route aid in the development, use, protection and
administration of the land and its renewable resources by the land management
agency?

° How would improvement of this route aid in the enhancement of economic development
at the local, regional and national level?

° How would improvement of this route aid in the continuity of the transportation network
serving its dependent communities and the land management agency?

° How would improvement of this route aid in the mobility of the transportation network
and the goods and services provided?

° How would improvement of this route aid in the protection and enhancement of the
surrounding environment associated with the land managing agency and its renewable
and nonrenewable resources?

° Have there been public requests for improvement of the route?

The purpose and need for improvement of the facility should be related as closely as possible to
the intent, authority and eligibility of the enabling program that is funding the project.

The purpose and need should include a summary of the available traffic data and crash data.

45.2.6.1 Summary of Traffic Data

Based on the evaluation of existing traffic data and other related information that is collected,
summarize the average daily traffic and the projected traffic level for the future design period.

45.2.6.2 Summary of Crash Data

Based on evaluation of the current traffic crash statistics for the route, summarize the crash
information. Categorize data according to route segments and spot high-frequency locations.
This must be supplemented with field identification of potential crash sites that may not be
discernible from the past data.

45.2.7 Climate, Physiography and Geology

Provide a general description of the climate, significant geographic features, land uses and
geology of the area.
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45.2.8 Controlling Factors

Describe all controlling features involved found during reconnaissance of the route. The
following provides some examples:

° Major intersecting roads;
° Railroad crossings;
° Bridges and other structures;

) High-voltage power line crossings (i.e., elevation of low point in power line cable and air
temperature at time of measurement);

° Major utilities and/or special services (e.g., gas and oil pipelines, water distribution lines,
telecommunications trunk lines);

° Roadside developments (e.g., private commercial and residential development, visitor
centers, lodgings);

° Historic structures and features, special architectural, decorative or aesthetic features
and aspects;

° Designated critical habitat for protected species, or other areas that have special
designation by law, regulation or policy;

° Floodplains, wetlands, major natural features, major rock outcrops, etc.;

° Existing, unique features outside the limits of the pavement that define the context of the
roadway corridor that should be preserved or avoided (e.g., take photos of any vistas or
vegetation to preserve, unique outcroppings);

° Especially difficult terrain; and

° Restrictions on, or difficult construction access, staging, etc.

45.2.9 Criteria to Be Applied

Describe the primary design standards and criteria to be followed for the development of the
various alternatives for all disciplines. Describe the source and range of proposed preliminary
roadway design standards, especially alignment and grades, roadway cross sections, type and
cost of structures and other preliminary design elements being considered. Describe all the
proposed controlling geometric design criteria and any proposed design exceptions as outlined
in Section 9.1.3.

45.2.10 Preliminary Recommendations for Study

During the project scoping efforts, the project interdisciplinary team will have insights as to what
is anticipated to address the purpose and need. These recommendations will form the scope of
work for the preliminary engineering stage. All of the alternatives to be considered and the
breadth of effort needed to investigate these alternatives should be described to properly
convey the vision of the interdisciplinary team to those performing the preliminary engineering
efforts.
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45.2.11 Environmental Features and Concerns

Briefly describe the overall level of environmental sensitivity of the facility and the action, key
features and concerns, and the anticipated type of NEPA document that is recommended by the
environmental discipline specialists. Describe the proposed lead agency and cooperating
agencies for the NEPA document and associated responsibilities. Identify any State-specific
documentation requirements (e.g. CEQA in California, SEPA in Washington, etc.) that must be
coordinated. Briefly describe the anticipated level of applicability of the following key issues,
which are addressed as part of the environmental process (see Section 3.4.2.2):

° Wildlife resources (e.g., T&E species, State-listed species, species of local concern,
critical habitat, conservation areas);

° Aquatic resources (e.g., wild/scenic/recreational rivers, lakes, shorelines, fish passage,
spawning restrictions, NOAA fisheries);

) Wetlands or water quality resources, water supplies, groundwater protections;

° Historic, cultural or archeological resources (e.g., National Register eligible sites, SHPO
— Section 106 involvement);

° Tribal or traditional cultural properties (TCP);

° Recreation areas, parks, Section 4(f) and 6(f) requirements (see Section 3.3.2.14);

° Scenic Byway or aesthetic resources;
° Public concern or controversy; and/or

° Other key environmental issues.

45.2.12 Summary of Functional Discipline Considerations

This section provides guidance for each engineering functional discipline to consider for
planning the development of the preliminary engineering (30 percent plans). For each
discipline, provide a description of technical considerations, and the anticipated scope of
services to be performed during the preliminary engineering stage.

45.2.12.1 Roadway Design

Describe the overall existing horizontal and vertical alignment characteristics, cross section
elements, intersections, public access approach roads and other major geometric features.
Describe the existing and proposed traffic operations and user characteristics. Provide a listing
of roadside features that will control or have a major influence on the design. Describe major
roadway features (e.g., parking areas, walls, curbs, barriers, sidewalks, fencing) that may be left
in place or rehabilitated. Describe the general roadside conditions, slopes, drainage,
vegetation, aesthetic features and other factors that will heavily influence the design criteria and
overall level of roadway improvements that are proposed, and level of design development that
is anticipated during the preliminary design phase.
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Based on the evaluation of the existing geometry, describe any horizontal and vertical alignment
problems that must be specifically addressed or studied further. If there are alternatives to be
considered, describe potential realignment options that should be considered, provide the
general scope and the reasons for the investigation. Describe the major maintenance issues
that the road owner is dealing with that should be addressed in the roadway design.

Perform a design assessment of driver information needs and describe locations with potential
for either insufficient positive guidance information, or information overload, including sight
distance needs for these conditions. Refer to Green Book Section 2.2.9 for guidance on these
considerations.

Identify any intersection problems that must be improved or problems with approaching
roadways that tie into the roadway that must be studied further. Associated with this, identify
any private driveways or access points that require special improvement or investigation within
the project limits.

Describe other roadway features to be rehabilitated or rebuilt (i.e., parking areas, pullouts, picnic
areas, entrance gates, concession areas, rest areas, bus shelters). Identify who will provide the
design plans if they are not part of this study.

In addition to the roadway, identify any other facilities that must be realigned (e.g., bicycle,
pedestrian, equestrian, snowmobile trails).

45.2.12.2  Traffic/Safety Investigations

describe any identifiable problems with sight distance, clear zone, roadside hazards (e.g., trees,
headwalls, utility poles, and utility boxes), pedestrian crossings, unusual traffic conditions or
poor operations. Identify constraints for obtaining clear zone and forgiving, recoverable
roadside conditions at completion of the construction. Describe locations where needed
improvement of the roadside is difficult, and where barriers may be warranted. Describe any
identifiable deficiencies in the roadside safety hardware (e.g., sign supports, barriers and
terminals, bridge rails and terminals) for compliance with current standards for crashworthiness.
Describe the condition of traffic control devices (e.g., signs, markings, delineation, retro-
reflectivity, messages) and the scope of needed improvements. Describe the overall level of
safety and traffic operations improvements that are proposed.

In order to develop and evaluate the recommended alternatives, identify any site-specific traffic
counts that are required to help determine the future traffic needs of the facility. These could
include general counts, turning movements at busy intersections or projected growth information
due to proposed developments in the area.

45.2.12.3  Survey and Mapping

Describe the level of existing survey, mapping or GIS information that is available. If existing
survey data is not adequate to design the project, describe additional survey data needed.
Describe the type(s) of survey that is recommended or that should be considered. Describe the

Preliminary Engineering Investigation 4-37



Conceptual Studies and Preliminary Design July 2012

factors affecting the survey work (e.g., as availability of control, monuments, sky exposure for
GPS, photogrammetric mapping or LIDAR data collection, terrain and ground cover, traffic).
Describe the extent of special features that will require precise location (e.g., walls, fences,
utilities, bridges). Describe the extent of coordination that may needed for survey and mapping
with environmental resource surveys of wetlands, critical habitats, nest sites, etc.

The type and scale of surveys and mapping required are dictated by the terrain and land use
intensity of the route corridor area, type of project and the level of preliminary design analysis to
be conducted. The maps must be complete, current and provide full details of topography and
physical features.

Mosaic reproductions or photographic prints may be used in conjunction with USGS quadrangle
maps or satellite imagery to show overall existing routes. Development of new photogrammetric
mapping or other imagery for scoping studies may be used where feasible and cost-effective.

Topographic mapping for areas of moderate to intensive land use should preferably be to a
scale of 1:1200 [1:1000] or 1:2400 [1:2000] with a 5 ft or 10 ft [L m or 2 m] contour interval. In
areas of limited or homogeneous land use and in mountainous or heavily forested areas, a map
scale of 1:4800 [1:5000] with a 10 ft or 20 ft [3 m or 5 m], contour interval will suffice. If only
broad reconnaissance is to be done, existing USGS quadrangle maps with 1:24,000 scale and
20 ft or 40 ft [5 m or 10 m] contour intervals may be adequate.

Further survey and mapping guidance is contained in Section 5.4.

45.2.12.4  Right-of-Way

Describe existing right-of-way in terms of existing widths, types of ownership and types of
property improvements adjacent the roadway. Describe the overall extent of the route that is
private and public property and the approximate number of landowners that may be affected.
Identify the agency and contacts that have responsibility to coordinate and pay for any
additional right-of-way. Describe the level of existing right-of-way documents that are available.
If right-of-way plans need to be prepared for acquisition, describe the agency responsible for
preparing documents and any unusual requirements for preparation. For public land, describe
any special use permits for the roadway or related uses. Describe the approximate area of
private and public right-of-way that may be affected or acquired for purposes of estimating the
level of right-of-way activities. Describe any special fencing requirements or access
management features that are anticipated.

452125 Utilities

Describe the type and location of existing utilities. Identify if any known utilities will likely need
to be relocated or avoided. Describe any special considerations regarding utilities that are
unusually sensitive or difficult to address for clearance prior to construction. Identify the agency
responsible for utility issue coordination and costs for relocation. Develop a contact list of utility
representatives. Describe any existing utility agreements or easements between the roadway
owner and the utilities. Describe entities (e.g., water and irrigation districts, transmission lines,
railroad facilities).
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Most existing utilities can be easily identified in the field or summarized by utility section maps.
If there are specific utility issues that must be addressed during the evaluation of alternatives,
describe what these issues are (outage limitations, lead time for acquiring materials, impacts to
buried facilities due to changes in grade), and what level of investigation is necessary to
complete the alternatives analysis. For most studies, only coordination with the utility owners
will be required to determine their specific relocation needs and schedules. If there are
relocations required where either hazardous or environmental consequences could occur, these
should be fully investigated as part of the alternatives analysis.

452126 Permits

Identify the likely permits or authorizations that will be needed (e.g., Section 401 (water quality
certification), 404 (discharge of fill), NPDES (Storm water), Coastal Zone, Management Act of
Compatibility, FS or NPS special use permits for material sources or plants, staging, borrow or
waste). ldentify any State permits anticipated (e.g., air quality, dewatering, channel alteration,
burning, water quality, highway access or encroachments) and any local erosion and sediment
control plans that need consideration. Refer to Section 3.3.3 for a description of commonly
required permits. ldentify if any local permits, special permits or coordination are needed, e.g.
in heavily urbanized or highly sensitive areas.

Are there any known permits that will be required as part of the evaluation of alternatives? If
special surveys are required (e.g., geotechnical, ground surveys), will special use permits be
required before this work can begin? Special permits for the purpose of study investigations
could include:

° USACE 404 permits, if there will be a discharge of fill into waters of the US;

° NPDES permits, if the geotechnical investigation will require pioneer roads or result in
more than 1-acre of disturbance to the land;

° Access and/or ROW permits from private property owners or Tribes;
° Cultural clearances for any ground disturbing activities;
° Drilling or well permits from state or county; and

° Environmental permit or authorization pursuant to the Endangered Species Act or
Migratory Bird Treat Act.

452127 Geotechnical

Geotechnical specialists should perform a reconnaissance early in the conceptual studies
phase. This will assist in determining the cause for instability or pavement problems on the
existing highway and provide information on potential problems for constructing the alternatives
under consideration. This will also assist in identifying potential sources of higher-quality
materials within the area, and opportunities for optimizing the subgrade, base and pavement
design. Normally, a visual inspection of the study area is performed. Hand samples may be
collected and tested to categorize the materials and support the visual inspection. More
extensive investigations may be required if existing information is inadequate and/or incomplete.
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Typically, a geotechnical reconnaissance report addresses the following:
° Geology of the study area,
° Existing and/or potential unstable soil conditions,

° Major geological features that will constrain the design and not described above in

° Location of possible sources or sites for base, surfacing and topsoil materials.

Identify the geology of the general area. Use a geologic map if one is available. Interpret and
show the relationship of the geology to the proposed route. Include the location and the extent
of the following features:

° Landslide areas,

° Solid rock,

° Unconsolidated material,

° Ground water and surface water conditions,

° Availability of road construction materials within the project (e.g., type of deposits,
quantity and quality), and

° Recommendations for type of materials and locations to be used (e.g., borrow, waste
sites, contractor staging areas).

More in-depth investigations are conducted later in the preliminary design process as described
in Section 6.3.

45.2.12.8 Pavements

Describe existing pavement and surfacing conditions and the type of surfacing options that
should be considered during preliminary design. Describe the type and areas of existing
pavement distress and document with photographs. Describe the apparent cause of any major
distress areas (e.g., subgrade failures, poor drainage, severe oxidation). Describe any major
factors that will influence the pavement design (e.g., heavy truck traffic, buses) and any special
areas of concern (e.g., heavy truck or bus parking or stops, pedestrian or equestrian traffic).
Describe the anticipated type of pavement and base construction that should be investigated
(e.g., pulverization, recycling, subgrade stabilization, overlay).

45.2.12.9 Hydrology and Hydraulics

Describe the location of all major drainage crossings and document with photographs. Describe
the overall condition, sizing, materials and performance that are evident in the existing drainage
facilities. Describe any significant scour, erosion, sedimentation, debris, abrasion and other
problems, and if bridge waterway issues have been documented in reports. Describe any
channel modifications that are anticipated and any floodplain issues that will need to be
investigated. Describe the overall level of hydrology and hydraulics improvements that are
needed and proposed. Describe any overriding local or State requirements for hydrology
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methodology or hydraulic design. Describe if any drainage crossings will have fish passage
requirements.

If the size of a new or improved drainage structure could have an impact on the outcome of the
alternatives analysis, the hydrology investigation should begin during the preliminary
engineering phase, as described in Chapter 7. Generally, the detailed evaluation of the
drainage basin and the specific waterways for structures less than 4 ft [1.2 m] diameter will be
completed during the final design phase.

45.2.12.10 Structures

Describe the existing structures (e.g., bridges, large box culverts, retaining walls, tunnels)
including the type, span lengths, dimensions, apparent condition, railing and any utilities.
Describe the waterway opening or roadway clearances, any visible scour, sediment deposition
or any apparent instability around the structure. Describe the available data (e.g., as-built plans,
inspection reports, structure ratings, foundation and hydraulic information). Document the
existing structures, any apparent deficiencies and upstream and downstream stream channels
with photographs. For proposed new structures or improvements to the existing facilities,
describe the preliminary options that should be considered for structure type, layout and
alignment. Describe the proposed structure’s basic requirements including flow capacity,
number of lanes, shoulders, sidewalk, utility, vehicle loadings, animal crossing requirements,
and aesthetic considerations.

The detailed evaluation of structures and the selection of the desired type, size and location of a
bridge or structure are typically completed after the roadway alternatives are complete. The
detailed scope of these investigations is described in Section 10.3.

During the project scoping study, investigate and provide all available structure site data.
Document typical roadway section, approach rail, potential environmental issues and apparent
right-of-way limits at each structure crossing. When available, obtain roadway plan and profile
sheets, mapping and right-of-way limits that could have impacts on both the construction and
maintenance of the bridge. For especially large structures, also include a discussion on how
materials can be delivered and erected on the site as these requirements may be constrained
environmentally.

In many cases, structures provide the only source of wildlife connectivity from one side of the
highway to the other. Work with the wildlife agencies to be certain clearance, openness and
capacity issues for wildlife are clearly understood and agreed upon by the project team.

45.2.12.11 Constructability, Construction Sequencing and Construction Materials

Describe all known sources of construction materials available in the area. ldentify pit sites by
location and pit name or number, if known, and the location of local construction materials’
suppliers. Describe any known restrictions for construction operations, equipment operation,
construction staging or traffic control or traffic management requirements that may influence the
type or scope of work that is proposed, sequencing of the construction work or affect
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construction costs. Describe any unusual housing or transportation issues for construction
workers or suppliers. Describe any difficult construction problems or issues encountered on
previous projects in the area.

45.2.13 Cost Estimate

Prepare a cost estimate, and document the extent of unknowns potentially affecting the cost,

4.5.2.14 Exhibits

Use exhibits to include route maps or aerial mosaics depicting the location of the existing
contextual features, proposed improvements, typical roadway sections, vicinity maps, route
profiles, physical characteristics outlined in project scoping forms and detailed cost estimates of
the alternatives.

45.2.15 Site Photographs

Ground photographs and/or oblique aerial photographs should be taken of controlling elements
in the field. These can be used in analysis, report illustration and for exhibits in the public
involvement process.

4.5.3 CORRIDOR STUDY

When formulating improvement alternatives, it occasionally becomes apparent that a highway
should be considered on new alignment in a corridor outside of the existing road. In fact, there
may not even be a road connecting the termini, although this situation is not common. For most
projects, the improvements are confined to the existing corridor and frequently are confined to
the existing disturbed area within the corridor, such that a corridor study outside of the existing
road is not applicable.

When applicable, new highway corridors are usually identified and evaluated separately from an
alternative’s preliminary design standards although they must be compatible with all the
components that make up the alternatives. A highway corridor can be defined as a linear strip
of ground that connects termini and has sufficient width and variable positioning on the terrain to
allow a road with its preliminary design standards to be built within its borders.

Depending on length and terrain, most corridors are between 100 ft to 400 ft [30 m to 120 m]
wide. Its position on the topography is tied to existing land forms and sometimes defined in
relation to a control survey (see Section 5.4.1).

Highway corridors are normally established with three general objectives in mind:

1. Size. The corridor must be broad enough to allow the highway centerline to be
positioned or shifted in conformance to the geometric standards and to achieve
reasonable cost effectiveness.
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2. Features. The geographical and geophysical features should be stable and compatible
with the construction, operational and maintenance requirements of the highway.

3. Environmental Impacts. The environmental impacts should be minimized and
aesthetics maximized.

Historically, the process of investigating new highways and corridors was called a location
survey or reconnaissance study. Currently, much of the process is covered by the
environmental analysis and documentation. However, the basic procedures in establishing
feasible highway corridors are still valid.

A thorough initial investigation is essential in making effective corridor determinations. If the
most feasible, serviceable and economical corridor is not determined at this stage; no amount of
engineering effort can overcome the inherent deficiencies that will exist. When presenting
corridor evaluations, it is imperative that the same basic data and methods of investigation be
used for each corridor studied.

Most corridor reconnaissance work is done using photogrammetric or other topographic maps
supplemented with field data. On occasion, ground reconnaissance surveys are made as a
substitute for or supplement to the topographic mapping.

Before beginning the study, review all available maps and photographs to determine if any
additional data and mapping are needed for conducting the study.
The following information is pertinent to corridor studies:

° Land use, population and density;

° Geophysical and geological formations;

° Potential of the area for future industrial, residential, farm or recreational development
(i.e., land use changes);

° Frequency, condition and type of existing roads and highways serving the area;

° Existing utilities and facilities, planned and potential (e.g., transportation (other than
highways), dams, power lines, gas and water lines, communication lines, sanitary or
storm sewer facilities, recreational areas); and

° Photographs of controlling features.

4531 Major Considerations and Physical Controls

Identify the termini that are the major controls of the route. From a strict user’s standpoint, the
most economical route is a straight line between the termini, both horizontal and vertical.
However, the practical economic location and the environmentally acceptable locations are
based on a compromise between construction cost, user's cost and environmental impacts.
Consider physical controls (e.g., bridge sites, rock areas, valley and mountain sides, built-up
areas, lakes and drainages) that affect the construction costs.
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453.2 Corridor Selection for Evaluation

Specific procedures should be followed in the selection of route corridors for comparative
evaluation. Common points of termini for all routes to be studied should be identified in addition
to any constraints that may limit alignment, grade and route location.

Typical constraints include the following:

° Limitations imposed by design standards (e.g., maximum allowable grades and
curvature);

) Physiographic controls (e.g., landform and watercourse gradients, shorelines, property
or jurisdictional boundaries, preemption of lands for other use) and the avoidance of
known problem areas (e.g., unstable, highly erosive land forms);

° Economic controls, including encroachment on high cost lands or improvements, and
alternatives involving features of excessively high construction cost;

) Mandated points of contact (e.g., intersection with a limited access facility where the
access point is predetermined, access to a major point of interest that has a fixed
location); and

° Environmental controls, some of which are mandated by law, govern the avoidance of
wetlands, prime and unique farm lands, habitat for endangered species, historical and
archaeological sites and park lands.

45.3.3 Aesthetic Elements

Weigh the aesthetic qualities of the corridors under investigation as carefully as those that
contribute to traffic safety, highway efficiency and structural adequacy. Gentle curves, easy
grades and lanes with adequate clearance between passing vehicles contribute both to pleasant
and safe driving. Both horizontal and vertical alignments should be coordinated to create a total
roadway alignment that complements rather than disrupts the natural landform.

Pleasing appearance can usually be achieved at little extra cost if the road is located with these
aesthetic elements in mind from the start. Further, roadside development (e.g., scenic vista,
streamside parking areas), flattening and rounding slopes, contribute significantly to roadway
beauty and safety as well as reduce maintenance cost. Landscape specialists should be
consulted to assist integration of the roadside, structures, community and scenic considerations
into the geometric design (horizontal, vertical and cross sectional elements). Consider aesthetic
treatments and enhancements, such as plantings, trees, shrubs, and colored concrete.

When the merits of competing alternatives are nearly equal, scenic quality may be a deciding
factor.
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45.3.4 Map and Photograph Study

Study the various alternative corridors between the termini using a large-scale (e.g., 1:5000)
map that shows the major topographic features (e.g., rivers, mountains, roads, cities, towns).
Select the more representative and feasible alternatives to be evaluated in detail.

Study and analyze the collected material before gathering field information. If good
photographic and map coverage is available, much of the corridor analysis can be done by
stereo aerial photo analysis and map study. Impractical locations can logically be eliminated to
concentrate on the more promising alternatives during the field investigation. Further
refinement or screening of corridor location alternatives may occur during the field investigation.

453.4.1 Map Study

Study the topography between assigned termini to identify avenues through the terrain that may
be a feasible road location and also difficult terrain that may be avoided. Ridges or watersheds
are often feasible avenues, especially where there are long regular ridges leading in the desired
direction. Valleys are also practical avenues if they lead in the desired direction. The most
difficult corridor locations are those that cut across the natural avenues or those that lie in
confusing terrain where the ridges and streams have no continuous well-defined direction.

Each possible avenue should be examined, and some may be quickly discarded as
impracticable. Each practical route should be represented on the map using different colors or
line symbols. Where the gradient might be controlling, the contour gradient intervals should be
stepped out on the map with a divider or equivalent CADD technique to ensure that the route
grade is within acceptable limits. Points where curvature may be critical should also be verified.

45.3.4.2 Stereo Aerial Photo Analysis

If available, examine stereo aerial photos. It is possible to check gradients on the photography
using a stereoscope and an engineer’s scale. Possible lines may be represented on the photos
and compared with map locations. Stereo photo examination will yield information that may not
be shown on a map, so if both the map and photos are available, both should be used.

A thorough map or stereo aerial photo study should investigate all possible routes within a band
that is 40 to 60 percent as wide as the distance between termini. If adequate photo and map
coverage are not available, consider viewing the terrain from a plane or helicopter before
traversing it in the field. Under some conditions it is desirable to have uncontrolled aerial stereo
and oblique photos of the route taken for use in the corridor reconnaissance.

The effort required for the corridor reconnaissance field investigation will depend on the
effectiveness of the preliminary office studies, the accessibility of the route, weather, etc., and
might vary from a day to weeks. The field investigation can be made by any means available
(e.g., vehicle, horseback, by-foot). During this investigation, observe and note the forest cover,
drainage, potential bridge sites or major drainage crossings, the nature and classification of the
sail, rock outcrops, land use and anything else that might affect the alignment location.
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Obligue and terrestrial photography can be helpful in studying and depicting proposed
improvement corridors, and can be enhanced by visualization techniques to illustrate future
highway improvements. These visualization techniques may be roughly prepared by photo-
composition, or may require a preliminary design (i.e., alignment, cross section), to accurately
depict the proposed improvements.

45.35 Corridor Study Report Format

When applicable, in addition to the Project Scoping Report, a comprehensive corridor analysis
of potential new alignment and corridor locations may be documented in a Corridor Study
Report. More typically, however, this information is kept informal. In either case, corridor
analyses are summarized in the environmental document (i.e., Environmental Assessment,
Environmental Impact Statement). The corridor study report not only contains the results of the
corridor analysis but also summarizes the preliminary design standards under consideration. In
addition to the engineering information, the social, environmental and economic features of the
alternatives (separate corridors) used in the analysis are presented at least in a general fashion.

The corridor study report, if prepared, should contain the following items:
1. Introduction. Describe the authority and purpose of the study.

2. Resources Used. Identify all sources of information, maps and data obtained for the
study.

3. Climate, Physiography and Geology. Provide a description of the climate, significant
geographic features, land uses and geology of the area.

4.  Preliminary Design Standards. This section should include all traffic data and design
criteria for the study. Describe range of proposed preliminary roadway design
standards, especially alignment and grades, roadway sections, type and cost of
structures and other preliminary design elements being considered. Many of these are
illustrated in a roadway cross section.

5. Corridor Descriptions. Provide a detailed description of each corridor studied.

6. Comparative Evaluation. This section should contain a comparative evaluation of
routes studied. Include a dissertation of the related social, economic and environmental
(SEE) impacts (e.g., changes in land uses, displacement of residences, disruption of
communities, environmental mitigation measures, construction costs, road user costs,
secondary economic factors).

7. Benefit Cost Analysis. An optional section that may be used to provide a benefit cost
analysis for each corridor and the basis for them.

8.  Exhibits. Use exhibits to include route maps or aerial mosaics depicting the location of
the corridors, typical roadway sections, vicinity maps, route profiles, physical
characteristics outlined on reconnaissance study form and detailed cost estimates of the
alternatives.

9. Aesthetics. Use exhibits to depict the consideration for aesthetics in the analysis of
each corridor.
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10. Risks and Unknowns. For cost estimates, time schedules, and extent of project scope,
describe the potential risks and unknowns in order to qualify the basis for these
estimates.
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4.6 DEVELOPING THE EVALUATION FRAMEWORK

Prior to developing the preliminary design or alternatives, establish an evaluation framework.
The evaluation framework outlines the preliminary design concepts, and guides the technical
analysis that will be used to evaluate a recommended course of action or any alternative that
parameters and decisions that are to be made. Relate the framework to levels of accessibility,
mobility, safety, operational performance, environmental and social compatibility, sustainability,
cost effectiveness, and other goals to be achieved from proposed alternative solutions.

After an evaluation framework is established, develop preliminary designs for an array of design
solutions concurrently with their technical analysis. The technical analyses involve evaluating
the diverse field data and assessments of the highway’s transportation problems as described in

the final design phase. Exhibit 4.6—A shows an example evaluation framework containing

various design parameters and design alternatives.

Exhibit 4.6—-A EVALUATION FRAMEWORK
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Use the best available techniques to understand the relationships between the design choices
or alternatives proposed, and the expected transportation performance, infrastructure and
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environmental conditions, and other outcomes. Use the established evaluation framework
throughout the development of the conceptual and preliminary design to:

Enable consideration of varying benefits, costs, and safety and operational effects,
Accommodate consideration of diverse perspectives and values,

Allow a collaborative, transparent project development and design process, and
Contribute to a fully informed and well-considered decision.

Combine the preliminary engineering investigations (e.g., traffic engineering, survey/mapping,
geotechnical, hydraulics, structural engineering, and roadway design) into a coordinated and
comprehensive preliminary design package. The types and sequence of steps in the
conceptual and preliminary design process are described in the following subsections. The
technical analyses are not always presented in depth, but references are given to the other
chapters where the preliminary and detail design requirements are discussed.

4.6.1 CONTEXT SENSITIVE SOLUTIONS APPROACH

FLH philosophy and standard practice is to use a context sensitive solutions (CSS) approach in
all aspects of its mission including project planning, development, evaluation and design. CSS
is a collaborative, interdisciplinary approach that involves all stakeholders in providing a
transportation facility that fits and complements its physical setting and preserves scenic,
aesthetic, historic and environmental resources, while maintaining safety and mobility. CSS
approach addresses the total context within which a transportation facility will exist. Approach
the project development from the basis that every project’'s context is unique. Each project
incorporates unique, rather than generic, solutions in order to provide the needed improvements
to its condition, and operational and safety performance while integrating the facility into its
surrounding natural and built environment. CSS differs from the concept of context sensitive
design (CSD) in that the approach extends far beyond the highway design to address how a
facility is planned, implemented, and maintained. Although the CSS approach may be
associated with flexibility in highway design, it involves the full range of activities from the early
planning through design, construction and maintenance, and includes broad solutions involving
every discipline. CSS applies to any and all projects and types of roads (i.e., every project has
a unique context as defined by the terrain, the community, users and the surrounding land use).
The approach includes both the outcome (qualities of the project) and the process by which it is
achieved.

Incorporate the following principles, which are essential aspects to a successful project:

) Be respectful of the land, partner agency goals, tribal values, cultural significance of
landforms and sites, wildlife and habitat;

° Provide safe passage for residents, travelers, visitors, tourists, recreationists, and wildlife
by working cooperatively to integrate safety as a basic business principle in all activities;

° Minimize impacts to existing features and conditions in a manner that lays “lightly on the
land” and minimizes construction impacts on the travelling public;
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° Use interdisciplinary project development teams to develop cost-effective creative
solutions that fit into the natural and human environments while functioning efficiently
and operating safely;

° As appropriate, actively communicate and employ early, continuous and meaningful
participation of the public and all stakeholders throughout the transportation planning,
and project delivery processes in an open, honest, and respectful manner;

° Satisfy the project vision, purpose and need as developed and agreed upon early in the
process by a full range of stakeholders;

) Demonstrate clearly defined, effective decision-making and implementation that meets
commitments; and

) Deliver a quality transportation solution with efficient and effective use of everyone’s
resources including cost, time, effort and material.

During each phase of the project delivery include the active engagement and collaboration of
stakeholders and technical specialists, open discussion, creativity, respect for a diversity of
perspectives and effective weighing of choices to implement an appropriate context sensitive
solution.

The project team should strive to exceed expectations of themselves and stakeholders thereby
achieving a level of excellence in their result.

Solutions for guidance on CSS, and FHWA and Context Sensitive Solutions (CSS).

4.6.2 INTERAGENCY SCOPING AND STAKEHOLDER/PUBLIC INVOLVEMENT

Stakeholders include any person or group that is affected by the project. Stakeholder
participation and public involvement is integral to the CSS approach and a key part of the formal
environmental process requirement. It provides necessary input and benefit during conceptual
studies and preliminary design. As outlined in Section 3.4.2.2, it is important to publicly
announce the beginning of the conceptual studies and preliminary design phase, especially for
the larger scale projects. This can help in identifying stakeholders and the local perspective on
the major highway problems and operational difficulties along the route. Stakeholders should
participate in development of the evaluation framework as well as in development of design
concepts and alternatives. Once alternatives are developed, continue to obtain stakeholder and
public input through the environmental review process for the proposed improvement
alternatives and their respective scopes of work.

More importantly, the interagency scoping and stakeholder/public involvement provides
essential information about the natural, cultural and historic context of the environment
encompassing the project, and the values of the community, and about the transportation facility
users, for inclusion in the development of preliminary design solutions. The interagency scoping
and stakeholder/public involvement provides a mechanism for those affected by the project, as
well as those representing the users of the facility, to add value and local expertise and to
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influence from the earliest possible opportunity the outcome of the transportation decisions and
solutions that will affect them.

Additional information on project scoping and effective stakeholder/public involvement is
provided in Chapter 2 of A Guide for Achieving Flexibility in Highway Design, AASHTO, May
2004.

4.6.3 DEVELOPING A PROPOSED COURSE OF ACTION

Depending on the degree of investigation and analysis in the planning and programming phase,
a project’s proposed course of action, as it enters the preliminary design phase, could vary
greatly from a simple description of study area limits with intent to improve whatever is most
needed, to a specific course of action (e.g., resurface the pavement, replacement of a particular
bridge). To fully develop a complete, specific course of action, the overall highway deficiencies,
transportation needs and context of the project vicinity must be well identified, quantified and
evaluated in the conceptual studies phase. The initial recommended course of action
provide effective planning and launch for the more intensive activities performed during
development and analysis of the preliminary design.

As the project develops during the preliminary design phase, the technical interdisciplinary
investigations and analyses should provide the necessary data and technical recommendations
to support development of the roadway alignments, grades, template cross sections, roadside
design, structures type, size and location, anticipated construction activities, safety, traffic
operations, technical performance (e.g., hydraulic, pavement, geotechnical), anticipated service
life, sustainability, costs, user benefits and other aspects of the project; and that fully represent
the effects, consequences and impacts of the proposed action.

For small projects, RRR improvements, and projects with limited or well-defined effects and
impacts, the preliminary design and proposed course of action are readily developed with
limited investigations and fewer technical disciplines that require involvement. For these type
projects many of the following activities are not applicable, or should be reduced appropriately.

4.6.3.1 Definition of Project Objectives

To establish a proposed course of action, recognize the existing facility, its deficiencies and
future needs, the user needs, the context of the facility and then describe the type of
improvement that meets objectives. The objectives are typically to provide a facility for the
highway user that fulfills the following:

Fulfills the purpose and need for proposed action,
Fulfills the operational and safety needs of the users,
Meets the convenience, operational and safety standards for that system of highways,

[ ]
[ ]
[ ]
° Is cost-effective to build,
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° Is compatible with the context of the facility,
° Avoids or minimizes environmental impacts, and
° Minimizes maintenance costs.

A typical course of action addresses the road’s width, alignment, surfacing, major structures,
roadside features and the general types of construction items needed to implement these
improvements.

The intent is to describe the type of proposed improvements, but allow flexibility so various
alternatives can be considered that will accomplish the proposed course of action.

4.6.3.2 Safety and Operational Needs

Evaluate and develop the type of solutions that will address the safety and operational needs of
all users, as well as non-users affected by the facility. As applicable, identify transportation
performance measures that can be used to quantitatively evaluate the existing conditions, and
proposed alternative solutions under the anticipated future travel demands. Traffic operation
and mobility performance measures may include:

Capacity and volume-to-capacity,

Operating speed and consistency,

Travel time and rate,

Level of service,

Stops and delay,

Percent of time following,

Queue characteristics for turning movements,
Congestion and reliability,

Density, and

User cost of travel.

Existing and predicted highway safety performance measures may include:

° Crash frequency and rate,
° Crash severity and cost, and
° Safety index.

Also consider indirect mobility and safety performance indicators such as the availability and
guality of sight distances (i.e. stopping, passing, intersection, decision), driveway frequency,
access spacing, and number of potential traffic conflicts at intersections.

Refer to Section 8.3 for more detail on what safety and operational considerations are required.

As applicable for evaluation of safety and operational performance, consider using estimating
tools such as:

Sketch-planning tools,
Highway Capacity Manual,
Macroscopic simulation models, and
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° Microscopic simulation models.

Refer to the FHWA traffic analysis tools for additional information.

In addition, the preliminary design should address seasonal driving conditions including
problems of removing snow and ice in winter as addressed in Section 8.5.6. Slow moving traffic
(such as farm machinery in rural areas) may also present unique traffic conflict problems on the
highway.

4.6.3.3 Traffic and Land Use Projections

Evaluate data on current traffic and projected growth. If necessary, conduct special traffic
studies as a part of the evaluation.

Evaluate current and future traffic projections on the following subjects, as applicable:
° Traffic data on existing facilities:

0 Average daily traffic (ADT),

0 Seasonal average daily traffic (SADT),
0 Peak hourly volumes, and

0 Design hourly volumes (DHV);

° Traffic trends and growth rates, past and projected;

) Classification of vehicles (e.g., percent passenger vehicles, percent trucks and buses
and percent recreation vehicles);

° Directional split;

° Turning movements at major intersections;
° Speed and delay data; and

° Conflict study data.

Refer to Section 8.6 for more details on how to develop this traffic information. Speed and delay
data and conflict study data may be applicable depending on specific project requirements.
Highways in urban areas will typically require more detail and traffic data than for rural projects,
in order to analyze traffic operations, capacity, level of service, and other traffic operation
performance measures.

4.6.3.4 Context and Environmental Objectives

During the conceptual and preliminary design phase, designers cannot work at solving the
transportation problems of a project in a vacuum. It is important that during the development of
concepts that input from all of the various disciplines, agencies, stakeholders and the public,
working together, can have the greatest positive impact on the design features of the project. In
fact, the flexibility available for highway design during the detailed final design phase is limited a
great deal by the decisions made at the earlier stages of planning, programming, conceptual
studies and preliminary design. Therefore, it is important to plan ahead during the conceptual
studies phase and to fully consider the potential effect that a proposed facility or improvement
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may have while the project is still in the preliminary design phase. During concept development,
key decisions are made that will affect and limit the design options in subsequent phases.
Some questions to ask at this stage include:

° How will the proposed transportation improvement fit within the general physical and
social character of the area surrounding the project?

° Does the design need to have unique historic or scenic characteristics?

° How does the design reflect the safety, capacity and livability concerns of the
community?

Answers for these types of questions should be found during the concept development phase,
as well as in public involvement during concept planning. It is important that all of the issues,
concerns and opportunities identified for maintaining the character and scenic integrity of the
highway are clearly defined at the onset of the concept stage, so they can be either
accommodated or mitigated. Factors to consider during the planning stage of project

Exhibit 4.6-B FACTORS TO CONSIDER IN PLANNING
Physical .
Character Capacity
Cost Other
Environmental Historic and Multimodal
Quality Scenic Characteristics Consideration

4.6.3.5 Reconstruction Versus Resurfacing, Restoration and Rehabilitation
Improvements

As part of the project development framework and determining the scope of work, it must be
clearly stated why the study effort should pursue a resurfacing, restoration and rehabilitation
(RRR) approach versus a reconstruction approach to completing the improvements. This
determination should provide the justification for either reconstructing the current roadway, or
providing the proposed level of effort to improve the current roadway. This justification should
focus on the operational benefits and user benefits for proceeding with either approach. If a
RRR approach is selected, both the benefits and consequences of deferring full reconstruction
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improvements must also be described. These include safety risks and the operational and life
cycle construction and maintenance costs.

4.6.4 PROJECT AGREEMENT

The purpose of the project agreement is to establish and reach agreement with the primary
stakeholders the overall scope, schedule, budget, roles, responsibilities and quality expectations
for delivery of the proposed project. The project agreement should address the principle
contacts and roles and responsibilities for coordination of project delivery activities. The project
agreement should address the following items:

° Description and overall scope of the project;

° Purpose for the project;

° General approach to project delivery;

° Quality expectations;

° Schedule of milestone activities and responsibilities;

° Functional activities and responsible party (e.g., environmental compliance, design and
technical services, construction, maintenance, right-of-way acquisition, utility relocation);

° Funding sources, amounts, and proposed budgets of functional activities; and
° Roles and responsibilities, and signatures of primary stakeholders.

Refer to Division Supplements for guidance on the format for specific project agreements as
applicable for each FLH Division.

The project agreement should be in place before significant preliminary engineering work is
begun or significant costs are incurred. The project agreement is typically prepared with input
and involvement of the interdisciplinary team and program agency stakeholders.

The project agreement should be updated at the conclusion of NEPA decision-making, and at
other major project milestones. It is considered a living document that should be updated as
major changes may occur in scope, schedule or budget, key project personnel change, key
roles or responsibilities change, if major design services are outsourced, etc.

I Referto [ - - ] Division Supplements for more information.
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4.7 ALTERNATIVES DEVELOPMENT AND EVALUATION

Several reasonable build alternatives may need to be investigated and considered. Alternatives
should be developed using the design guidance provided in the preceding sections. While the
categories of alternatives indicate the proposed action, more specific terms must be used to
describe an alternative beyond the general physical characteristics to evaluate its operational,
safety and structural performance. If one or more build alternatives are developed, include the
following information:

° Type of improvement (e.qg., traffic operations, rehabilitation, reconstruction, realignment);
° General design criteria (e.g., roadway width, design speed, surface type);

° Design elements (typical roadway cross sections, preliminary alignment and grade,
grading/clearing limits, auxiliary lanes/tapers, intersection types, right-of-way widths);

° Multi-modal accommodation and operational characteristics for all users (e.g.
accessibility, shared use, pedestrian or bicycle facilities, transit, traffic controls);

° Physical impacts (e.g., limits of impact, boundaries of resources, compatibility with
adjacent environment, land uses and activities)

) Technical features (e.g. safety appurtenances, bridges, walls, large culverts); and

° Cost estimate.

The intent of conceptual studies and preliminary design is not to develop the final design of the
project, but to provide direction and scale of the improvement. Alternatives should be
developed to comparable levels for evaluation. Given this direction, a practical, cost-effective
design of each of the proposed alternatives should be developed for relative comparison. The
alternatives evaluation should accomplish the following:

Identify, evaluate and compare benefits and impacts of each alternative;

Establish design flexibility;

Define commitments to protect and preserve the environment for each alternative; and
Provide project implementation guidance.

The preliminary design studies should define the project by line and grade, right-of-way limits,
construction quantities and roadway geometry in general terms based on projected traffic
volumes, terrain and other special features. For the final design phase of the project, these
features are addressed in more detail (see Chapter 9).

Once the proposed purpose and need and project objectives are established, all reasonable
alternatives that can accomplish the objectives should be identified. These should be practical
engineering solutions to the identified problems (e.g., current deficiencies, future needs) within
the overall limits and intent of the planning and programming goals.

Initially, alternatives might cover quite a range or scale of improvements, but they should be
condensed to three or four succinct alternatives for which further engineering analyses can be
applied. Otherwise, the details, data and description become very cumbersome to handle.
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4.7.1 TYPES OF ALTERNATIVES

The basic categories of alternatives to be considered on most road upgrading are described in
the following sections.

4711 No Action

The no-action alternative would only continue the routine maintenance of the facility and does
not include any upgrading that would change the road’s operation or extend its service life.
Assume that the facility will be maintained in its current form, under conditions that will exist in
the design year.

4.7.1.2 Transportation System Management (TSM)

Transportation system management (TSM) alternatives should always be considered when
upgrading a road. TSM consists of travel controls, operational improvements, and/or limited
construction to maximize the operation and efficiency of the existing facility without major
reconstruction or new construction. Examples of these type controls include the following:

° Accommodating the existing traffic on other routes or with different types of vehicles,
° Posting vehicle restrictions and load limits, and
° Providing or enhancing an alternate mode of transportation.

47.1.3 Pavement Preservation

Pavement preservation is a systematic, long-term strategy to enhance pavement performance
using an integrated, cost-effective set of practices to extend pavement life, improve safety and
meet motorist expectations. Pavement preservation alternatives generally consist of preventive
maintenance and minor rehabilitation.

Preventive maintenance treatments extend the service life of the surface of structurally sound
pavements, and are typically applied to pavements in good condition having significant
remaining service life. Examples of preventive treatments include asphalt crack sealing, chip
sealing, slurry or micro-surfacing, thin and ultra-thin hot-mix asphalt overlay, concrete joint
sealing, grinding, dowel-bar retrofit, and isolated, partial and/or full-depth concrete repairs to
restore functionality of the slab. Minor rehabilitation consists of non-structural enhancements
made to the existing pavement sections to eliminate age-related, top-down surface cracking that
develop in flexible pavements due to environmental exposure.

Refer to the FHWA General Pavement Preservation Information for more information.

4.7.1.4 Resurfacing, Restoration and Rehabilitation (RRR)

Resurfacing, restoration and rehabilitation (RRR) projects are alternatives with limited
construction efforts that are very cost-effective. The objective is preservation and extension of

Alternatives Development and Evaluation 4-57



http://www.fhwa.dot.gov/pavement/pres.cfm

Conceptual Studies and Preliminary Design July 2012

the service life of the existing highway and enhancement of safety without substantial costs,
construction impacts or major right-of-way acquisitions. Generally, RRR projects do not
reconstruct the highway for the purpose of achieving full geometric standards. However, a
Developing Geometric Design Criteria and Processes for Non-Freeway RRR Projects, and
dated October 17, 1988 for guidance in the development of RRR projects.

Resurfacing, Restoration, and Rehabilitation (1987), documents the result of research on cost
effectiveness of highway geometric design standards for RRR projects, and provides guidance
on the overall approach for design of RRR improvements. Refer to Section 4.4.2 for FLH

approach to developing RRR alternatives and Section 9.4 for additional design guidance.

4.7.1.5 Reconstruction (4R)

This is an improvement alternative that rebuilds a highway essentially along the same location
where retention of the existing pavement structure is not a primary objective. Reconstruction
(the 4™ R) may involve making substantial modifications to the existing highway’s horizontal and
vertical alignment, including alignment shifts, in order to improve safety and traffic operations or
long-term structural conditions and maintainability.

Reconstruction work normally involves a substantial construction effort to rebuild the existing
highway to at or near full geometric and safety standards to provide long-term, multi-modal
transportation performance. The complete spectrum of design deficiencies and functional
obsolescence of the roadway and structures, as well as the future transportation needs, should
be addressed by this level of upgrading. Typical work includes widening, realignment, access
improvement, and replacement of bridges. While reconstruction approximately follows an
existing road corridor, it may deviate significantly in width and alignment from the present road
to achieve full geometric standards.

47.1.6 New Construction

This is an improvement alternative to build a road and/or bridge on completely new alignment or
substantially upgrade a highway facility along an existing alignment providing new access to or
through an area. This might take the form of a bypass constructed to carry through traffic
around a town or it might be a new access route linking an existing highway with a new
recreational facility.

Typically, the highway is built on new alignment in a virgin corridor. It normally is constructed to
full geometric standards to fulfill both the current as well as long-term transportation needs of
the area.

4.7.2 DEVELOPMENT OF PRELIMINARY ENGINEERING CONCEPTS

Following the development of the Evaluation Framework and the proposed action, some
elements of the preliminary engineering phase may have been modified since the completion of
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the project scoping report. At the onset of the preliminary engineering, clearly define the
project, the design standards to be followed and the requirements for each functional
classification. This is the final scope for developing the various alternatives to be considered to
meet the project objectives.

Develop the design features for each viable alternative under consideration during the
preliminary design phase to a similar level of detail.

4.7.2.1 Horizontal Alignment Objectives

Establish an alignment that best fits the horizontal control features, as well as the design
controls described in Section4.4.4. Conform to the guidelines for horizontal alignment

described in Section 9.3.5. Determine the superelevation runoff lengths and check that tangent
lengths are sufficient to accommodate superelevation transitions.

4.7.2.2 Vertical Alignment Objectives

Establish the vertical control features (e.g., driveways, bridges, adjacent private property
development, etc.) and establish a profile grade to fit these control features while adhering to
the standards for percent of grade and vertical curve length. Conform to the guidelines for
vertical alignment described in Section 9.3.6.

4.7.2.3 Aesthetic Considerations and Relationship of Horizontal and Vertical
Alignment

Ensure that aesthetics are incorporated in the highway design, and consider coordination of the
horizontal and vertical alignment and interactions with other design features. Adhere to the
guidelines of Section 9.3.2, Section 9.3.3, and Section 9.3.4.

4.7.3 DESCRIPTION OF THE ALTERNATIVES

Provide a detailed description of each alternative that was considered, whether it is carried
forward for final consideration or not. The alignments and the impacts of each alternative
should be fully described including specifics on why the improvement option was considered.

design standards. This information should also be supplemented with a map depicting the
location of the alternative as discussed in Section 4.7.5. When comparing numerous

alternatives, it can also be effective to display them together in a conceptual setting.

A fatal flaw analysis should be performed on each alternative to determine if it has flaws which
prevent meeting the established purpose and need; and if so, then to determine that the
alternative cannot be modified to meet the transportation, environmental, socioeconomic, and
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feasibility goals of the project, and finally that the flaws make the alternative insurmountable to
proceed further in the development process.

If during development of a concept or idea, an option does not appear to best meet the goals
and objectives of the project, document the reasons why the alternative was not carried forward
so that if, in the future, others may consider this option during final design they will have the
benefit of this evaluation and effort. Documentation is of great benefit to those that may later
work on the final design to know of all of the options and constraints that were considered, and
not just the benefit of the recommended solution.

4.7.4 ALTERNATIVE BENEFITS AND CONSEQUENCES

The transportation related benefits and consequences of each alternative considered should be
documented. The engineering and technical analysis is closely coordinated with the analysis of
environmental and social impacts as described in Section 3.4.2. A suggested method of
evaluation is to compare each alternative relative to its fulfillment of the project’s transportation
related goals and objectives of the project’'s purpose and need. As a means of comparison,
each alternative may be evaluated for its transportation related benefits and consequences, as
applicable:

Safety performance,

Capacity,

Traffic operations,

Level-of-service,

Accommodation of pedestrian and bicycle use,
Life-cycle cost,

Construction time,

Traffic management,

Structures and drainage,

Earthwork volumes,

Geotechnical hazards,

Environmental impacts,

Right-of-way acquisition,

Utility relocation,

Maintenance requirements,

Design exceptions, and

Risk assessment for delivery and/or service life.

Alternatives may be presented in an evaluation matrix chart to show the results of the evaluation
and comparison of the alternatives. The evaluation matrix visually presents the alternatives in a
manner that facilitates comparison and helps ensure that the above listed benefits and
consequences of each alternative are consistently considered for the purposes of screening the
best option among all of the alternatives. A weighting may be assigned to each type of benefit
or consequence to indicate its relative importance in the evaluation. The benefits and
consequences for each alternative may then be scored and tabulated so one alternative can be
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directly compared to another. The criteria and weighting used to assess fulfilment of the
objectives in assigning scores to the different benefits and consequences should be developed
with collaboration, understanding and agreement of the agency stakeholders prior to beginning
the alternatives comparison, and fully explained to stakeholders at the completion of the
evaluation.

The alternatives analysis of engineering and technical feasibility described above is performed
concurrently, and in combination and close coordination with the process for analysis of
environmental impacts, economic viability, and public involvement described in Chapter 3.

4.7.5 ALTERNATIVE EVALUATION AND RECOMMENDATIONS

After all of the conceptual and preliminary engineering and technical analysis is complete, one
alternative will typically be identified as the preferred or recommended solution from a
transportation standpoint. For the recommended alternative, document all of the reasons and
logic used to recommend this improvement over the other alternatives considered. This should
be a succinct, clear representation of the how the improvements included with this alternative
meet the transportation related goals and objectives of the project’s purpose and need. This
information will be used as part of the environmental process and for incorporation within the
decision document. The comprehensive evaluation of the alternatives developed for meeting
the project purpose and need, including all the goals and objectives of the project, is addressed
in the environmental process and decision document as described in Section 3.4.2.2.1.

Visual depictions and visualizations of project alternatives should be used to convey the full
extent of the project.
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Clearing Limits

Exhibit 4.7-A EXAMPLE PRESENTATION OF AN ALTERNATIVE
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Note: This alternative for the reconstruction of 65 mi [105 km] of Flat Mountain
Road by widening and adding bituminous surfacing to obtain a 8.4 m [28 ft] wide
roadway consisting of two 12 ft[3.6 m] paved lanes and two 2 ft [0.6 m] paved
shoulders. Roadside features such as 1V:4H foreslopes, variable ditch widths and
backslopes with minimum selective clearing are included to provide a reduced, but
adequate cross section with standard sight distances and roadside safety.

The horizontal and vertical alignment of the existing road will be adjusted by curve
flattening, grade raises and short relocations to provide a minimum 40 mph [60 km/h]
design speed. Necessary widening will be provided with the least effect on natural
features and private property. Generally, widening will be made on the roadside
away from the river or other sensitive features (e.g., wetlands).

The bridge over Deep Creek at MP 12.9 [km 20.1] is to be replaced in approximately
the same location. The existing right-of-way can be used in constructing much of this
alternative.  Partial takings from parcels along the existing roadway totaling
approximately 2.3 acre [0.93 ha] will be required for widening, improving the sight
distance and reducing the severity of curves.

The proposed improvement of FH 72 begins at MP 12.9 [km 20.8], which is the
northern terminus of previous improvements and generally follows the existing road
to the vicinity of Dutch Road, about MP 12.7 [km 20.4]. At this point, an alignment
shift is proposed 200 ft [60+ m] to the east of the existing road. This approximately
2000 ft [600 m] long relocation would avoid a congested area formed by residences
and commercial property bordering the east side of the existing road and a historic
mine site bordering the west side. The proposed improvement connects with the
existing road at about MP 12.9 [km 20.9] and generally follows it northerly to its
terminus at an intersection with US 22 (MP 18.7 [km 30.2]).
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4.8 DESIGN FEATURES OF THE PROPOSED IMPROVEMENTS

This section establishes preliminary design parameters of the proposed improvements that form
the project definition in terms of highway engineering practice. Once the recommended
improvement has been identified and the preliminary engineering developed, a clear and
succinct summary of the known and unknown design parameters should be outlined as part of
the preliminary design. This information will be used as the controlling design information as the
project moves from a study perspective to a final design perspective.

This preliminary design information is also needed to quantify environmental impacts and
assess compliance with numerous environmental laws and responsibilities (see Section 3.3).
Specific design and engineering information is needed to support the environmental process
and ultimately a NEPA decision document. A primary objective of this section is to identify the
discipline-specific information that is needed to support that decision-making process.

process.

48.1 GEOMETRIC DESIGN ELEMENTS

Incorporate consideration of the geometric design controls proposed for the recommended
but if any adjustments were necessary during the alternatives investigation, they should be
clearly defined for the final design team to use during the completion of the final design.

48.1.1 Design Speed

Establish the design speed to be used for each type of facility to be designed (e.g., mainline,
intersecting collectors, frontage/access roads, turnouts). If there are changes in the design
speed due to changes in topography or capacity of the facility, describe where the changes
occur and why these changes were necessary.

4.8.1.2 Superelevation

Determine the normal crown and maximum superelevation of the roadway and curves.
Determine if maximum superelevation rates should vary, according to the elevation or climatic
conditions on the project. Define the methodology for distribution of superelevation on the curve
and on the tangent, and what the maximum and minimum rates are for various conditions.
Determine if spirals should be used in the horizontal alignment.
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481.3 Horizontal and Vertical Controls

horizontal alignment, establish the minimum radius to be used for each design speed and
roadway section, and the requirements for stopping and passing sight distance. Determine if
there are horizontal clearance criteria constraints to be applied.

Determine the minimum and maximum gradient to be used for each design speed and roadway
section. These may vary within a project as the terrain changes. If so, define where and why
these changes occur. Determine the minimum vertical clearance and stopping sight distance
requirements.

Document the design standards information using the process described in Section 9.1.3.4.

48.1.4 Typical Section

Develop a full representation of the cross section elements of the final design. For each
roadway section, develop the number of lanes, lane widths, shoulder type and widths, type and
location of auxiliary lanes and widths, median provisions, foreslope widths and slope, the
conceptual design of the ditches, curb and gutter requirements, etc. If lane widening is required
for turning movements, develop the lanes, shoulders and slopes adjacent to these facilities as
well.

Determine the provisions for pedestrians including sidewalks, crosswalks and other facilities,
and bicycle accommodation features.

Determine the widths of clear zones, and location and type of roadside barriers and terminal
sections.

4.8.1.5 Slope Selection and Earthwork Design

Develop the cut and fill slope selection criteria, if other than provided in Exhibit 9.5-A. The
general slope requirements of the roadway section are described in the typical section. If there
are special slopes required due to variations in the materials or for rockfall mitigation, provide
these criteria. Develop the preliminary design of cut and fill slopes.

Develop preliminary earthwork quantities, including the distribution of earthwork, for each
alternative alignment and grade line being considered. It is desired that the preliminary design
result in balanced earthwork quantities, but this is not always feasible because of other
controlling factors. A primary consideration may be to match the existing roadway, adjacent
roadside development, or natural features; which requires earthwork to be wasted or borrowed.
Preliminary design of the alignment, grade, and slopes should include analysis of the earthwork
distribution considering haul lengths, haul direction (upgrade or down), and the capabilities of
typical earthmoving equipment. Distances and routes to potential borrow or waste sites should
also be considered.
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4.8.2 INTERSECTIONS

Determine the location and density of access points and intersections. Identify the standards
and criteria to be used for the access points and intersections contained within the project.
Determine and provide a description of the design vehicle that will use the intersection, and the
minimum radius of the outside and inside radius returns. Also determine the turn lanes,
acceleration and deceleration lanes that are proposed.

Determine the horizontal and vertical alignment of approaches, type of control, number and
types of lanes, lane widths, median opening configuration, shoulders, islands, and auxiliary lane
transitions and terminals. Also determine the intersection pavement cross slope, curve radii and
tapers, sight distances, pedestrian facilities including sidewalks and crosswalks, and bicycle
accommaodation facilities.

For controlled access facilities determine the general configuration of interchanges, speeds,
alignments and widths of ramps, and locations of auxiliary lanes.

If there are known constraints that preclude obtaining the desired intersection sight distance,
provide guidance on how to mitigate this safety concern.

4.8.3 RAILROAD-HIGHWAY CROSSINGS

Define the scope of improvements to the crossing by conducting an on-ground joint inspection
of the site with railroad engineering staff, the State or highway operating agency and other
interested parties before starting the survey or design.

If possible, obtain a recent railroad map of the site indicating railroad right-of-way for the
meeting.

This on-ground review should clarify other railroad company policies on these topics:
° The closest encroachment to the centerline of tracks permitted,
° Sight distance triangles,
° Traffic maintenance (detours),

° Drainage, bank protection or other conditions to be encountered on the proposed
highway location, and

° Railroad work schedules.

Before designing improvements in the vicinity of existing crossings or new crossings, arrange
for the above field inspection of the crossing site. Even if no improvements are made to the
railroad crossing, coordination is needed early with the railroad company in regard to temporary
traffic control that may affect the railroad. The above review should identify all matters
necessary to resolve financial responsibility, scheduling, and authorization to proceed with the
work. The traffic control and protection (e.g. type, number and location or railroad signals) to be
installed should also be determined.
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All utilities, both aerial and buried, in possible conflict with the proposed installation must be
determined, including facilities interfering with the proposed railroad signals or gate installations
requiring adjustments. In some instances, it may be preferable to adjust the location of the
railroad signals. Consider any proposed future railroad or highway widening projects when
determining placement of the signals.

Photographs should be taken during field inspections, and are very helpful to reference during
the subsequent design activities for the project.

4.8.4 GEOTECHNICAL

Determine the scope of follow-up investigations that are still necessary to conduct for the
preliminary or final design process, as described in Section 6.3.

4.8.5 HYDROLOGY AND HYDRAULICS

Develop the conceptual hydrology and hydraulic design to be applied for the drainage
watersheds where the project is located, including typical roadway ditches, and determine the
location, type and size of major drainage crossings and culverts that have an impact on the
preliminary roadway design or which control the alignment and grade.

Determine the scope of any apparent existing drainage problems and develop the preliminary
design of needed improvements based on field observations, previous safety reports or
discussions with the roadway maintenance staff. Determine if there are any special measures
required for erosion control or improvements to existing inlets/outlets that must occur. Also,
determine any roadway profile issues that may need to be addressed during the final design
(e.q., insufficient clearance over proposed culverts or adjustments in the roadway design or
drainage facilities to prevent roadway flooding or overtopping).

4.8.5.1 Hydrology and Hydraulic Standards

Determine the standards and criteria that are to be used for evaluating and designing the
roadway drainage improvements and river hydraulics, and apply these in the preliminary design.
These are defined in Section 7.1.6.

4.8.5.2 Floodplain Considerations

Determine the limits of any floodplains either within or nearby the project that are regulated.
Refer to Section 7.4.1. If there are known encroachments into these waterways by the
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recommended improvements, evaluate the potential effects and whether these encroachments
could or could not be avoided and how they can be mitigated.

Assess the potential impacts or encroachments into floodplains and floodways, coastal
waterways and fisheries and streams. Determine the scope of any channel migration concerns
and any anticipated stabilization work that may be necessary. If there are potential
embankments or retaining walls required adjacent to streams/channels, they should be
evaluated. If there are any active waters that must be crossed during construction, access
across these features should be investigated including detours, low-water crossings, timing, and
temporary structures for construction activities. For any bridges over waterways, any scour and
flow capacity issues must be addressed as part of the preliminary engineering study.

If a change in the floodplain is required, develop the procedures for working with the local
jurisdictional agency to submit and complete these changes.

4.8.6 STRUCTURES

Determine the location, type, size, cross section, railing and transitions, and other results of the

4.8.7 PAVEMENTS

Incorporate into the preliminary design the results of the evaluation performed under

assumption based on past experience or by comparing with the depths used on an adjacent
project. If this is used, provide the basis of where this information was obtained.

4.8.8 RIGHT-OF-WAY

Identify the existing right-of-way corridor and roughly approximate the proposed right-of-way
area. Describe the property affected and the nature of impacts. Estimate the approximate right-
of-way cost and any special right-of-way problems. If all or part of the route crosses public
lands, identify the agency controlling the land.

4.8.9 ACCESS MANAGEMENT

Refer to evaluation of access management issues as described in Section 8.4.2 and
Section 9.3.12.5. Consider the following issues:

° Operational effects,
° Safety effects,
° Design considerations, and
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° Right-of-way considerations.

4.8.10 UTILITIES

4.8.11 PERMITS

Incorporate into the preliminary design the features that will be provided for any permit
applications, and anticipated requirements of any necessary permits described under
Section 4.5.2.12.6.

4.8.12 ENVIRONMENTAL FEATURES AND CONCERNS

Incorporate into the preliminary design the environmental, public and context sensitive issues,
concerns and opportunities addressed in Section 4.6. If any of these objectives could not be

achieved during the development of the preliminary design of alternatives, explain why these
objectives presented such a challenge and what mitigation efforts should be considered.

4.8.13 CONSTRUCTION CONSIDERATIONS

Incorporate construction considerations into the preliminary design including the sequencing of
the work and its constructability. Refer to Section 9.5.11.

4.8.14 DESIGN EXCEPTIONS

Evaluate any features of the preliminary design that do not conform to current approved
standards. Refer to Section 9.1.3 for preparation of design exceptions.

4.8.15 COST ESTIMATES

Develop a construction cost estimate for the project. A Class C estimate is based on a per-mile
[kilometer] cost for similar type scope of work projects in the area. A Class C estimate may
have been previously prepared during the planning or programming phase, or may have been
provided by the Federal land management agency. Develop, or verify, a Class C estimate for
the scope of the improvements as part of the conceptual studies. At minimum, update the
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Class C estimate, and preferably develop a Class B estimate for the preliminary design. Refer
to Section 9.6.8.4.2 for a description of Class B estimate.

Document the cost unknowns and risks that are taken into consideration, and provide with
estimates prepared in the early design phases, and in particular during the conceptual phase,
since the estimate may be used to determine the project’s viability or to determine when the
project can be funded, or if it should be broken into multiple construction packages due to
funding limitations.
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4.9 IMPLEMENTATION

This section addresses how the project will be subsequently designed and delivered. Topics
include how the project will be staged into multiple projects or stages if it is a long route,
whether alternative delivery methods (e.g., design-build) will be used, how the PS&E is going to
be developed and presented, overall final design and construction schedule, funding options,
program requirements and other similar details.

49.1 PRELIMINARY DESIGN REVIEW

See Section 9.6.4.1 for guidance on the preliminary design review

4.9.2 PROGRAM REQUIREMENTS

The preliminary design documents should address the FLH and program-specific requirements,
expectations or guidelines for final design and project delivery that will affect the project
implementation. Reference to Memorandums of Agreement where they pertain to final design
and delivery should be included in the project documentation. Refer to Section 2.3 for
information on the various FLH programs. In addition to the program requirements described in
the following sections, each project should be implemented in accordance with the project

I Referto | - — WELHD] Division Supplements for more information.

49.2.1 Forest Highways and Public Lands Highways

For Forest Highways and Public Lands Highways, the project will be located within or provide
access to National Forest or other public lands. The road-owning agency is typically the State
DOT if the road is a State highway or the county or city, if the road is not a State highway, or the
Forest Service. The Public Lands Highways program is described in Section 2.3.1.1. The
project may involve private right of way and utilities, and will typically provide access to private
lands as well as public lands. The project stakeholders will generally consist of

The Forest Service or other public land management agency,

The road owning agency,

Other cooperating and resource agencies, and

Representatives of interest groups, highway users and the local public.

The project implementation should be in accordance with the Tri-agency agreement for the
State in which the project is located, or a special interagency agreement.
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49.2.2 National Park Roads and Parkways

National Park Roads and Parkways projects will typically be located entirely within a national
park or parkway. The road-owning agency is typically the National Park Service, but may be a
State DOT, a County or city in some cases. The Park Roads and Parkways (PRP) program is
described in Section 2.3.1.2. The project may involve utilities and possibly access to private
properties. For major Park Roads and Parkways projects, a value analysis may be performed
by the NPS. The designer should provide the appropriate preliminary design information as
described above to the Park Service and should attend the Value Analysis meeting as
requested. Following the value analysis, a Development Advisory Board (DAB) review will be
performed by the NPS for major reconstruction projects. As part of the preliminary design
activity, provide further technical support (e.g., preliminary design details, cost estimates) for
this review as requested. The project implementation should be in accordance the MOU
between the FHWA and the National Park Service.

49.2.3 Refuge Roads

Refuge Roads are public roads within a national wildlife refuge that are owned and maintained
by the Federal Government, typically by the US Fish and Wildlife Service. The Refuge Roads
Program (RRP) is described in Section 2.3.1.4. The project may involve utilities and possibly
access to private properties or other Federal lands. For refuge roads, the projects are intended
to be rehabilitation or maintenance type improvements, and not major reconstruction or
construction of new roads. The project implementation should be in accordance with the
Interagency Agreement between the US Fish and Wildlife Service and the FHWA.

4924 Defense Access Roads

Defense Access Roads are public highways that provide transportation services to a defense
installation. This may also include public highways through military installations when right-of-
way for these roads is dedicated to public use and a civil authority maintains the roads. These
roads are generally owned by State or local governments and are typically not within the
boundaries of military reservations, but they may be roads at military reservations or defense
industry sites and may be closed to the public or restricted. There will generally be an
agreement between the FHWA and the military command for the specific military roads or
installations, and the project implementation should be in accordance with this agreement.

49.25 ERFO Projects

ERFO Projects are intended to repair or reconstruct Federal roads and bridges seriously
damaged by a natural disaster or catastrophic failure. Due to their nature, these unplanned
projects are generally very high priority and may need to be delivered using fast, non-traditional
approaches. The projects may include any of the type roads described in the previous sections
or other type roads on Federal lands. Restoration in-kind to pre-disaster conditions is expected
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