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Overview

Introduction to the Course

The focus of this course is on balancing these needs: the need for environmental
protection and the need to complete construction and maintenance activities in a timely
and fiscally responsible manner.

Honoring environmental
commitments is the theme
that unites the materials in
this course. Complications
in honoring commitments
may affect the timeline
and budget of a project. In
many cases, the
complication could have
been prevented or
reduced by a better
understanding of the
environmental
commitments, adherence
to the plans, early and
frequent communication
around construction
complications, and greater
awareness of the potential
for unexpected
encounters.

This course provides
knowledge and
resources that enable
you to identify and
address potential issues at the earliest possible stage of the project.

Photo 1: Balanced stones

The training content is presented with this project-based perspective:

e Know the commitments required on your project.

e Get the job done while honoring those commitments.

¢ Know what to do and whom to contact if something unexpected occurs.
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Introduction to the Materials

This course consists of three separate events.

1. Complete an independent study workbook.

2. Take a Web-based quiz.

3. Attend a one-day instructor-led classroom training.

There are no formal prerequisites to this course. However, all the independent study
materials, including workbook pages and a Web-based knowledge check (quiz), must
be completed before attending the instructor-led session.

Be sure to complete every lesson in this independent study workbook. Completing a
lesson includes reading the content, answering all the questions, locating resources,
and reviewing your State’s guidance. There are instructions in the workbook for every
action you are required to complete. You will be asked to share a variety of the answers
in your workbook with classmates during the instructor-led training session.

After completing the workbook, access the quiz through your “My Training” page.

Course Goals

Participants who complete this course will be able to successfully perform the specific
tasks listed below.

¢ Relate design-phase environmental commitments to construction documents.

e Explain your role in early and continuous communication to support commitments
that occurred during the design phase.

e Recognize the importance of environmental protection during construction and
maintenance activities.

e Describe mitigation measures and documentation that should be implemented
through the construction sequence in order to meet environmental commitments.

e Recognize the role of the project inspectors (and environmental inspectors, when
used) in addressing environmental issues.

e Describe a variety of environmental compliance and commitment tracking tools.

e |dentify resources for consultation on environmental issues.

Each module in the independent study (IS) materials and instructor-led training (ILT)
session contains learning outcomes that, together, support mastery of the overall
course goals.

An end-of-course assessment will test to ensure mastery of the course goals.
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Icons

Look for these visual cues throughout the workbook.

These activity boxes provide an opportunity for you to think about
what you have learned and to apply it to your job and your life.

F

Make sure you write answers in the workbook, and prepare to share

Dig Into the Lesson  SOMe of your answers and ideas with the class.

Take Note of This

Q EE } Here you will find emphasis text, examples,
and interesting facts.

————,

Definitions are provided when a word'’s use in a sentence might not provide all
the information or context needed to understand its meaning.

Definition
Knowledge Check
These brief quizzes are meant to ensure you have mastered the learning
outcomes for each module. The answers can be found in the content of each
lesson.
o . : .
res These challenges and considerations are frequently encountered during
L-J construction and maintenance operations. Be aware of the ways the
environment can affect your project and the ways your project affects the
environment.
Be Alert!

This section lists some red flags or clues that there is a serious problem. If
¢ you encounter these issues, contact the appropriate environmental support
person for guidance.

Stop Right
Now!
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The instructor-led training session will be a workshop-style experience. The content
from this independent study workbook will be used to solve problems based on real
projects. Come to that class prepared to “jump in.”

Make sure you have completed all the lessons—and all the activities—in this
independent study workbook before attending the instructor-led session.

You must bring this completed workbook to the instructor-led training session.

We will use the completed exercises in class, and you will add classroom handouts to
the workbook.
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Topical Outline

Introduction

A.
B.
C.

D.
E.

What environmental resources (factors) are considered?
How can construction and maintenance activities affect the environment?

How are environmental impacts of construction and maintenance activities
minimized, mitigated, and addressed?

How can the environment affect construction and maintenance activities?
Knowledge check

NEPA: A Team Process for Decision-making

A
B.
C.
D
E

Introduction

Goals of NEPA

The NEPA umbrella

The typical decision-making process
Knowledge check

Regulatory Processes

A.

moow

F.

Introduction

Environmental agencies

Federal agencies and their authority
Agency coordination

Regulatory processes and approvals relative to construction and
maintenance

Knowledge check

Tools for Compliance

G mmoow»

Constructability review and pre-construction conferences
Commitments and enforcement

Environmental monitoring and compliance
Environmental Management Systems (EMS)
Environmental monitors and inspectors

Seismic monitoring

Knowledge check

Honoring commitments

A.

Introduction
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Natural resources

B
C. Livability (social /quality of life concerns)
D Cultural resources
E Knowledge check
VI.  Long-term Sustainability
A Introduction to sustainability
B FHWA'’s Sustainable Highways Self-Evaluation Tool
C. Smart Transportation
D Other sustainability tools

E. Knowledge Check

VII. ILT Session I—Workshop: Putting Compliance into Practice
A. Introduction
B. Review of independent study
C. Case studies
VIIl.  ILT Session ll—Hot Topics
A. Introduction
B. Trends in environmental protection
C. New and emerging technology
D. Triumphs and challenges
E. Wrap-up and review

IX. Assessments
A. End-of-course assessment (exam)
B. Course evaluation
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Duration

Estimated times for completion of each independent study module are shown below.
You can complete the modules at different times, but do complete them in order.

Activity Time (minutes)
Independent Study Module | 50
Independent Study Module I 40
Independent Study Module I 70
Independent Study Module IV 40
Independent Study Module V 70
Independent Study Module VI 25
Web-based Knowledge Check 20



Module 1

Introduction

10
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Learning Outcomes

1.

Identify three categories of environmental factors that are considered in highway
construction and maintenance projects.

Explain possible effects of construction and maintenance activities on natural
resources.

Explain possible effects of construction and maintenance activities on livability
(quality of life for community members).

Explain possible effects of construction and maintenance activities on cultural
resources.

Explain the purpose and benefits of environmental commitments.

Duration

Allow 50 minutes to complete this module.

11
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What Environmental Factors Are Considered?

Activity

Instructions

What are some reasons that environmental commitments
are important to you on a personal level? In other words,
why should we consider the effects we have on natural
resources, community livability, and cultural resources?

Dig Into the Lesson Some possible answers are shown below. Add your own

answers to the list.

e Drinking water

Fishing

Clean air for the next generation

12
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In this course, we examine aspects of the environment that must be considered when
constructing and maintaining transportation projects. We also note how construction
and maintenance activities, themselves, can affect the environment.

We will categorize the environmental factors as they affect three main areas:
e Natural resources
e Livability (social, or quality of life, concerns)

e Cultural resources

Activity

Instructions

Review the matrix on the next page. Under each column
heading, there are some specific environmental factors that
must be considered.

Add your own ideas to the workbook page.

Dig Into the Lesson Be prepared to share your list in class.

13
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Environmental Factors to Consider During Construction and Maintenance Projects

Natural Resources Livability Cultural Resources
(social factors or quality of life issues)

Water Noise, light, and vibrations Historical structures (above ground)

Air Time-of-day restrictions Prehistoric archaeological resources

Soils Socio-economic impacts (environmental Historic archaeological resources (below

justice) ground)

Wildlife Public safety Paleontological resources (bones and
plants)

Vegetation Underground storage tanks

Other: Other: Other:

Other: Other: Other:

14
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How Can Construction and Maintenance Activities Affect the
Environment?

Introduction

Construction and maintenance activities can generate considerable effects to the
environment. The work we do can cause damage to fragile eco systems or exacerbate
already challenging situations.

e The effects of construction and maintenance activities might be long-term or short-
term.

e There are positive effects, neutral effects, and negative effects.

e Often the effects are a mix of positive and negative, short-term and long-term.

Take Note of This

All construction and maintenance activities
} have some environmental impact!

A

Activity

Instructions

Return to the table on the previous page. Under each
specific environmental consideration, list some effects that
construction and maintenance projects might have on those
environments.

r

Example answers for “Water” might include storm water
runoff; encroachment and obstruction; adding waste.

Dig Into the Lesson  Example answers for “Historical Structures” might include
demolition of an historic iron truss bridge.

Be prepared to share your list in class.

15
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How Are Environmental Impacts of Construction and
Maintenance Minimized, Mitigated, or Addressed?

Introduction to Environmental Commitments

Construction personnel are
sometimes frustrated by noticing that
a Federal-aid project with restrictions
is worked next to a different type of
project that has not made the same
commitments and is not subject to
the same kinds of restrictions. There

are reasons that our projects require
the level of environmental scrutiny
and commitment to protections.
Many environmental laws and

regulations ha_VG permitting or Figure 1: People standing in front of city skyline
approval requirements, and without

those approvals or permits, a project cannot proceed. While some mitigation may result
from requirements for receiving an approval or permit to offset unregulated impacts,
there are other mitigation commitments made as part of their environmental stewardship
role.

Environmental commitments are those mitigation measures identified pursuant to the
National Environmental Policy Act (NEPA), the states’ Environmental Quality Act, and
requirements found in permits and agreements from regulatory and resource agencies.

Under Federal Highway Administration (FHWA) regulations, environmental
commitments that are incorporated into a project during the NEPA process are required
to be implemented as a condition of FHWA'’s approval of the project. Failing to
implement those commitments can jeopardize the availability of Federal funding for the
project.

In addition, violations of permit conditions can lead to substantial penalties, litigation,
and work stoppages, as well as cause long-term damage to relationships with resource
agencies.

16
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Some Types of Environmental Commitments

On any given project, environmental commitments abound. You might not realize that
certain aspects of the project’s design, materials, and equipment are the results of
environmental commitments. For example, the use of construction equipment that has
been retrofitted with technologies to minimize the emission of mobile source air toxins
may be an environmental commitment.

Environmental commitment: any action that is (1) intended to avoid,
minimize, and mitigate environmental impacts of a project, and (2) required to
be implemented as a condition of project approval or has been committed to by
Definition the project sponsor as part of the environmental review process.

Enhancement

An enhancement involves a manipulation or change. For example, during a project you
might need to remove invasive or exotic species from a wetland and replace them with
native species.

Enhancement: the manipulation of the physical, chemical, or biological
characteristics of an aquatic resource with the intention of heightening,
intensifying, or improving that resource or its function, but which does not result
Definition in a net gain of that aquatic resource area.

Minimize or Minimization

When we use a retaining wall rather than a fill slope, we could be minimizing our
project’s impact on an adjacent wetland. Likewise, using native plant species to
revegetate disturbed areas can minimize the impact of disturbance.

Minimize: limiting the degree or magnitude of the action and its
implementation.

Definition

Mitigate or Mitigation

Mitigation measures include avoidance, minimization, rectification, reduction, and
compensation. Many construction and maintenance personnel are familiar with the
requirement to construct replacement wetlands if the original wetland area is disturbed.

Mitigate/Mitigation: actions that avoid, minimize, or compensate for potential
adverse impacts. Specific design commitments made during the environmental
evaluation and study process that serve to moderate or lessen impacts deriving
Definition from a proposed action.

17
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Compensatory Mitigation

Compensatory mitigation can apply to cultural resources as well as the better-known
natural resources, such as wetlands.

Examples include wetland construction, stream restoration, or relocation of a historic
structure.

Compensatory mitigation: restoration, establishment, enhancement, or
preservation of natural or cultural resources.

Definition

In-lieu Fee Mitigation

The in-lieu fee sponsor is responsible for the success of the mitigation. Like mitigation
banking, in-lieu fee mitigation is also off-site, but it typically occurs after the permitted
impacts.

In-lieu fee mitigation: mitigation that occurs when a permittee provides funds
to an in-lieu fee sponsor (such as a public agency or not-for-profit
organization). Usually the sponsor collects funds from multiple permittees in
Definition order to pool the financial resources necessary to build and maintain the
mitigation site.

Mitigation Bank

Permittees, upon approval of regulatory agencies, can purchase credits from a
mitigation bank to meet their requirements for compensatory mitigation. The value of
these “credits” is determined by quantifying the wetland functions or acres restored or
created. The bank sponsor is ultimately responsible for the success of the project.

Mitigation bank: a wetland area that has been restored, established,
enhanced, or preserved, which is then set aside to compensate for future
conversions of wetlands for development activities.

Definition

Mitigation banking is performed off-site, at a location not on or immediately adjacent to
the site of impacts. It is typically within the same watershed.

18
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Permittee-responsible Compensatory Mitigation

The permittee performs compensatory mitigation after the permit is issued. The
permittee is ultimately responsible for implementation and success of the mitigation.

Permittee-responsible compensatory mitigation: restoration, establishment,
enhancement, or preservation of wetlands undertaken by a permittee in order
to compensate for wetland impacts resulting from a specific project.

Definition

Permittee-responsible mitigation may occur at the site of the permitted impacts or at an
off-site location within the same watershed. A commitment could be to construct some
favorable habitat elsewhere in place of what is being destroyed for a project. For
example, bat boxes may need to be placed if we are replacing the kinds of trees bats
rely on for housing.

Note: This course primarily focuses on permittee-responsible compensatory
mitigation. Below is a typical example of the mitigation process.

A State DOT committed to the State Department of Environmental Protection (DEP) and
the US Army Corps of Engineers (USACE) to mitigate for unavoidable wetland impacts
associated with the construction of multiple sections of a State route.

e Compensatory wetlands were constructed at the nearby wetland mitigation site.

e The primary objective was to create 10.08 acres of mixed palustrine (marshy)
emergent and scrub-shrub wetland habitat with a combination of depression and
riverine hydrogeomorphic (HGM) features to account for lost wetland functions and
values resulting from roadway construction.

e The wetland mitigation site was expected to provide the primary functions of wildlife
habitat, floodflow alteration, and sediment retention and stabilization.

e After the required five years of monitoring, the wetland area achieved onsite was
10.23 acres, which exceeded the required 10.08 acres identified as the primary
objective.

e The wetland mitigation site met the requirements set for by the permits.

e The success of the wetland mitigation site resulted in a net surplus of 3.80 acres of
palustrine emergent wetland habitat.

e The 3.80 acres served as a mitigation bank for future DOT projects.

19
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How Can the Environment Affect Construction and
Maintenance Activities?

We know that transportation projects affect the environment. But, how does the
environment in which we work alter or affect the construction activities?

Recall that one of the main themes of this course is “balance.” It is your responsibility to
help balance the need to complete the project—on time, on budget, and within
specifications—with the need to protect the environment.

Not only does protecting the environment require you to honor the commitments that
were made, but it also requires you to sensibly respect the environment, even when
permits or regulations do not apply.

Activity

Instructions

7

What are some of the challenges and frustrations you have
experienced while working on projects that require
environmental sensitivity?

. Write your answers here:
Dig Into the Lesson J

If you have had challenging experiences, what would you
have considered a more balanced approach?

20
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/ Knowledge Check

Although you do not know the history or specific details of the examples below, use the
photographs to generate possible answers to the questions. (Note: when considering
the word “environment,” consider natural resources, livability factors, and cultural and
historical areas.)

Photo 2: Elevated highway new construction

As aresult of construction activities in the elevated highway new construction...

what short-term effects to the environment might have occurred during this project?

what long-term effects to the environment might have occurred during this project?

what could be some positive environmental effects of the project?

what could be some negative environmental effects of the project?

what could be some neutral (or mitigated) environmental effects of the project?

As aresult of environmental conditions that were present when the project
began...

21
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e how would construction activities have been affected or altered?

Photo 3: Silt fence

As aresult of construction or maintenance activities in the project shown
above...

¢ what short-term effects to the environment might have occurred during this project?

e what long-term effects to the environment might have occurred during this project?

As aresult of environmental conditions that were present when the project
began...

e what construction activities might have been affected by environmental concerns
and commitments?

22
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Review

Looking Back. ..

All construction and maintenance activities affect the environment. There are many
laws, regulations, and orders in place to protect the environment. The environmental
factors most considered are natural (and human) resources; livability or quality of life
issues; and cultural and historic resources. In order to effectively balance the need to
complete a project on time and on budget with the need to protect the environment, we
must be aware of the commitments, honor them during construction and maintenance
activities, and consult with resources who can help us.

... And Looking Ahead

Training is an important element of all the ways to minimize, mitigate, and address
environmental impacts of construction and maintenance. Let’s get started on learning
more about environmental commitments by examining an important team process for
decision making, known as NEPA.

23



	Cover
	NHI 134080_Independent Study_PW_2011 04 10
	Overview
	Introduction to the Course
	Introduction to the Materials
	Course Goals
	Icons  

	/
	Topical Outline 
	Duration

	Learning Outcomes  
	Duration
	What Environmental Factors Are Considered?
	How Can Construction and Maintenance Activities Affect the Environment?
	Introduction

	How Are Environmental Impacts of Construction and Maintenance Minimized, Mitigated, or Addressed?
	Introduction to Environmental Commitments
	Some Types of Environmental Commitments

	How Can the Environment Affect Construction and Maintenance Activities?
	/
	Knowledge Check
	Review
	Looking Back. . .
	. . . And Looking Ahead

	Learning Outcomes 
	Duration
	Introduction to NEPA
	What is NEPA?
	What is SEPA?

	Goals of NEPA
	Goal #1: Declare National Environmental Policy
	Goal #2: Establish the Procedural or Decision-making Framework
	Goal #3: Establish a Council on Environmental Quality (CEQ)

	The NEPA Umbrella
	Federal Environmental Legislation and Executive Orders Affecting Transportation

	The Decision-making Process
	Purpose and Need
	Alternatives Development and Environmental Impact Analysis
	Impact Mitigation and Commitments
	Interagency Coordination
	Public Involvement
	Documentation
	Selection of Preferred Alternative

	/
	Knowledge Check
	Review
	Looking Back. . .
	…And Looking Ahead

	Resources
	Learning Outcomes 
	Duration
	Introduction
	Environmental Agencies
	Regulatory Agencies
	Federal Agencies and Their Authority

	Agency Coordination
	Federal and State Agency Coordination 
	Cooperating with the Local Authorities

	Regulatory Processes and Approvals Relative to Construction and Maintenance
	Introduction
	Permits and Their Conditions

	/
	Knowledge Check
	Review
	Looking Back. . .
	. . . And Looking Ahead

	Resources
	Learning Outcomes 
	Duration
	Constructability Review and Pre-construction Conference 
	Introduction
	Constructability Review
	Pre-construction Conference

	Commitments and Enforcement
	Environmental Monitoring and Compliance
	Introduction

	Environmental Management Systems (EMS)
	Benefits of EMS
	Components of a Beneficial EMS

	Environmental Monitors and Inspection
	Introduction

	Seismic Monitoring
	/
	Knowledge Check
	Review
	Looking Back. . .
	. . . And Looking Ahead

	Resources
	Learning Outcomes 
	Duration
	Introduction
	Honoring Commitments to Protect Natural Resources: Water, Soils, Air, and Wildlife
	Water and Soils
	Scenarios of Importance
	Common Regulations, Permits, and Commitments that Apply to Water and Soils 
	Typical Challenges to Honoring Commitments for Water and Soils during Construction and Maintenance Activities
	Red Flags for Water and Soils during Construction and Maintenance Activities
	Construction Measures for Meeting Commitments to Water and Soils

	Air
	Introduction
	Scenario of Importance
	Common Regulations, Permits, and Commitments that Apply to Air Quality
	Typical Challenges to Honoring Commitments for Air Quality during Construction and Maintenance Operations
	Red Flags for Air Quality during Construction and Maintenance Activities
	Construction Measures for Meeting Commitments to Air Standards

	Threatened or Endangered Species: Wildlife and Habitat
	Introduction
	Scenarios of Importance
	Common Regulations, Permits, and Commitments that Apply to Threatened and Endangered Species and Habitat
	Typical Challenges to Honoring Commitments for Threatened and Endangered Species and Habitats during Construction and Maintenance Activities
	Red Flags for Air Quality during Construction and Maintenance Activities
	Construction Measures for Meeting Commitments to Wildlife and Habitats

	/
	Knowledge Check
	Questions and Comments on Honoring Commitments Regarding Natural Resources
	Resources for Understanding and Honoring Commitments Regarding Natural Resources

	Honoring Commitments to Livability, or Quality of Life, Issues
	Introduction
	Scenarios of Importance
	Socio-economic and Environmental Justice Issues
	Common Regulations, Permits, and Commitments that Apply to Livability Factors
	Typical Challenges to Honoring Commitments for Livability during Construction and Maintenance Operations
	Red Flags for Livability Factors during Construction and Maintenance Activities
	Construction Measures for Meeting Commitments to Livability or Quality of Life

	/
	Knowledge Check
	Questions and Comments Regarding Livability, or Quality of Life, Factors
	Resources for Honoring Commitments Regarding Livability Factors

	Honoring Commitments to Protect Cultural Resources
	Introduction
	Scenarios of Importance
	Common Regulations, Permits, and Commitments that Apply to Cultural Resources
	Typical Challenges to Honoring Commitments to Cultural Resources during Construction and Maintenance Activities
	Red Flags for Cultural Resources during Construction and Maintenance Activities
	Construction Measures for Meeting Commitments to Cultural Resources 

	/
	Knowledge Check
	Questions and Comments on Honoring Commitments for Cultural Resources
	Resources for Honoring Commitments Regarding Cultural Resources

	Review
	Looking Back. . .
	…And Looking Ahead

	Learning Outcomes 
	Duration
	Introduction to Sustainability
	FHWA Sustainable Highways Self-evaluation Tool

	Smart Transportation
	Other Sustainability Tools
	Value Engineering
	Design-Build

	/
	Knowledge Check
	Resources
	Table of Photographs
	Table of Figures



	Publication No: FHWA-NHI-XX-XXX
	Date:     
	Course Number: 134080
	Course Title: Environmental Factors in Construction and Maintenance
	Document Title: Independent Study 
Participant Workbook


