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SUMMARY
The purpose of National Cooperative Highway Research Program (NCHRP) project 25-25 Task (77) is to
provide the transportation community with a better understanding of the range of NEPA guidance
materials developed at the state levels, current practices for maintaining and sharing these materials,
associated challenges, and recommended strategies.
Through web-based research and outreach to state DOTs, the research team developed an inventory
summarizing the topics and formats, along with URLs if applicable, of NEPA guidance materials for 42
states (see Appendix A). The team conducted telephone interviews with NEPA materials managers and
users in 14 DOTs and 3 federal agencies to identify: successes for maintaining and sharing NEPA
guidance materials, challenges of maintaining and sharing NEPA guidance materials, and recommended
strategies.
In summary, all of the successes cited were a result of developing electronic systems for maintaining and
sharing NEPA guidance materials, including implementing a web-based system. Interviewees also cited
several common themes related to the challenges of using, maintaining, and updating the NEPA guidance
materials and websites, as well as some challenges with sharing and accessing materials from other state
DOTs’ and federal agencies’ websites. The table below summarizes the success and challenge themes
that were captured. The themes are listed in the table, ordered by the frequency state DOTs noted the
success or challenge during the interview, as indicated by the number included in parenthesis.
Table 1. Summary of Key Success and Challenge Themes

Successes for Maintaining and Sharing NEPA Guidance Materials (Number of State DOTs)
Online guidance is readily accessible (7)
Can hyperlink to other policies, regulations, and guidance materials (7)
Website provides an overview of agency practices (4)
Online guidance is used more often and is easier to use (4)
Online guidance can be updated in one location (4)
Website provides a means of receiving notification of broken links or out of date material (3)
Agreed upon materials provide forum for conflict resolution (1)
Website provides means of getting comments on draft guidance materials (1)
Use of a glossary of terms promotes usefulness of search function (1)
It is good place to capture agency “knowledge” all in a single location (1)
Challenges of Maintaining and Sharing NEPA Guidance Materials (Number of State DOTs)
Finding resources/personnel with the time to make the updates/revisions (9)
Keeping guidance up to date, including websites (7)
Additional time needed to coordinate with IT support (5)
The amount of time required to keep hyperlinks up to date (5)
Lack of consistent/easy way to keep practitioners informed of updates and revisions (4)
Electronic system/website is ever-expanding - - always more to maintain and keep updated (3)
Each PDF document has to be searched and updated separately if not part of a “live” site (1)
iv
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Maintaining separate or tailored guidance for different regions (1)
Challenges Associated with Accessing other Agencies’ Guidance Materials (Number of State DOTs)
Different organizational structures and updating websites frequently can make materials
difficult to find (3)
Search functions don’t always work as expected (1)
Different uses of terms and acronyms can make it difficult to find what you are looking for (1)

The research team identified and explored strategies to address the common challenges identified by state
DOTs. Information summarizing the challenges addressed by each strategy is provided in Table 2. The
level of effort to implement and maintain each strategy, along with the expected benefits, and
recommendations for a primary implementing agency or organization are summarized in Table 3. This is
meant to be a general and high-level summary – both the level of effort and resulting benefit would vary
according to the specific circumstances of each agency and strategy. The detailed descriptions provided
for each strategy in the body of the report include an explanation of how the strategy works, a supporting
example, a qualitative assessment of how readily it might be implemented, and its advantages and
disadvantages.

v
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Table 2. Matrix of Challenges and Strategies for Updating, Sharing, and Maintaining NEPA Guidance Material

5. Really Simple
Syndication (RSS)
6. RSS Aggregator
7. Semantic Coding
8. Expanded use of
Existing Reference
Websites
9. Persistent URLs
10. Internal Search Engine
Optimization
11. Modern Techniques to
Highlight Content
Updates
12. Centralized Search Site

Lack of connectivity between
existing tools/sites

Lack of knowledge about
existing tools/sites

Siloed searches across agencies

Different terms

X

X

X

X

X

X

X
X

X
X
X

X
X
X

X

X

X

X

X

X

X

X

X

X
X

X

X

X
X
X

Word Processing Document

X

X
X
X
X

Finding materials online

Search functions

Maintaining tailored guidance

Making quick updates

Updating guidance kept in
multiple locations

Updating hyperlinks

Updating PDFs

Searching PDFs

Unfamiliar Technology

Educating new users

X

X

X

PDF

X

Coordinating with IT support

Informing users of updates

X

X

MATERIAL TYPES
SUPPORTED

Intranet Site

X

X

X
X
X

Other Challenges

Internet Site

4. Formal Process & Tools

X

Lack of resources

STRATEGIES
1. Glossary
2. Technical training
3. Distribution list

Keeping guidance up to date,
including websites

CHALLENGES ADDRESSED
Challenges Identified in Interviews

X
X
X

X
X
X

X

X

X

X

X

X

X

X

X

X

X
X

X
X
X

X
X

X
X
X

X

X
X

X

X

X

X

X

X

X

X
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Table 3. Matrix of Level of Effort to Implement and Maintain Strategies for Updating, Sharing, and Maintaining NEPA Guidance Material and resulting Benefits

Ability to increase the
efficiency of maintaining
and sharing material

Ability to increase the
efficiency of finding
material and staying
current

DOT

Implementing
Agency

To maintain strategy

1. Glossary

Low

Low

Low

Medium

X

2. Technical training

Med

Low

High

None

X

3. Distribution list

Low

Low

High

High

X

4. Formal Process & Tools

Med

Low

High

None

X

Explanation

X

Other

STRATEGIES

National level

Expected Benefit

To implement strategy

Level of
Effort

X

Developing and maintaining a glossary requires no IT support. The
primary purpose is to help users understand agency-specific terminology
to increase their ability to find and understand material. Terminology is
often agency-specific and best defined at the DOT level. The strategy
could be used in combination with other strategies, such as Centralized
Search Site (#12).
Technical training for subject matter material managers focused on
simple, ongoing, or repetitive tasks typically performed by an IT expert
could increase the efficiency of updating and maintaining materials. It
would require some level of effort to develop and initiate the training, but
then could become routine. This strategy is best implemented by
individual DOTs for their specific processes and software.
Creating an email distribution list of users would require a relatively low
level of effort. It would help material managers inform users of updates
and help users stay current. Individual DOTs would primarily implement
this strategy; however, it could complement other strategies including an
RSS Aggregator (Strategy #6) or Expanded use of Existing Reference
Websites (Strategy #8).
This strategy encompasses a range of processes and tools directed at
making it easier for materials managers to keep content current. The
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5. Really Simple
Syndication (RSS)

Med

Low

Medium

High

X

X

X

6. RSS Aggregator

High

High

High

High

X

X

X

7. Semantic Coding

High

Med

Low

High

X

8. Expanded use of
Existing Reference

Low

Low

Medium

Medium

X

X

X

levels of effort required to implement and maintain these processes and
tools ranges – but are generally low to medium. Once in place, this
strategy can increase the efficiency of maintaining and updating content.
Implementing RSS requires some IT support, but is not a highly technical
or expensive strategy. Once in place, it is easily maintained. RSS is an
easy way for material managers to keep their users up to date. RSS would
be implemented on individual DOT pages. It could also be used to
complement the Expanded use of Existing Reference Websites (Strategy
#8).
Since this strategy requires the development of a website, the
implementation and maintenance efforts are high. While the site would
likely be owned and operated by a national organization, the aggregator
would require participating DOTs to establish RSS feeds. It would provide
an excellent way to share and stay current on updates and new materials
across the country.
Semantic coding requires adding microformats to existing and new web
material. This is a relatively new strategy and, initially, would require a
high level of IT effort. The outcome would be powerful search results
using common engines like Google and Bing, creating a high added value
for material users.
This strategy does not require the development of a new website, rather
leverages existing sites. Implementation mainly involves the ongoing
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Websites

9. Persistent Uniform
Resource Locators
(PURLs)
10. Internal Search Engine
Optimization

Med

Low

Medium

Medium

X

Med

Low

Low

High

X

11. Modern Techniques to
Highlight Content
Updates

Low

Low

Medium

Medium

X

12. Centralized Search Site

High

Med

High

High

X

X

X

X

X

submittal of material by DOTs, and increasing awareness about these
sites. If paired with other strategies such as Distribution Lists (#3) or RSS
(#5), the benefits of this strategy would increase.
Establishing PURLs can be technically difficult. Once established, PURLS
make maintenance of hyperlinks much easier – resulting in benefits for
both materials managers and users.
Two techniques grouped under this strategy, ensuring that webpages and
documents include informative metadata and a HTML title, are not
complex and require a relatively low level of effort. Another technique,
using an informative website directory structure, can be more difficult to
implement. Putting these techniques in place leverages the internal
search engine on a website and results in a better user experience.
The techniques described as part of this strategy are not hard to
implement or maintain and require little IT support. They can be very
effective at drawing users’ attention to updates and new material when
they visit a site.
This strategy requires the development and ownership of a new website.
If implemented, this strategy would provide a robust search mechanism
to allow users to search within a state’s documentation and also across
states’ websites.
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BACKGROUND
As the National Environmental Policy Act (NEPA) applies to federal actions in all 50 states, most state
Departments of Transportation (DOTs) have partnered with the Federal Highway Administration
(FHWA) to develop and implement policies and procedures, including tools and templates, for the
implementation of NEPA as it best suits the individual states. While there are subtle differences in the
way NEPA is implemented across the states, time and resources can be saved if state DOTs had a more
efficient and effective way to share the tools and guidance that they have developed with one another.
Individual DOTs would not need to “reinvent the wheel.”
Another common problem shared by individual DOTs is how to effectively and efficiently maintain their
guidance and manuals to keep pace with the rapidly changing requirements related to NEPA compliance
and associated guidance and regulations. For example, for those DOTs that maintain their manuals online
keeping links to websites current is a constant challenge. As federal and other entities update their
websites and particularly change their web addresses, state DOTs that link to those sites must update their
own websites. For those DOTs that maintain paper manuals, there are lessons to share about the most
effective means to make and distribute revisions.
The purpose of National Cooperative Highway Research Program (NCHRP) project 25-25 Task (77) is to
provide the transportation community with a better understanding of the range of NEPA guidance
materials developed at the state levels, current practices for maintaining and sharing these materials,
associated challenges, and recommended strategies. The methods used and findings from the project are
summarized in this report.

RESEARCH APPROACH
This project was conducted in five tasks:
Task 1 – Conduct a review and inventory NEPA guidance materials.
Task 2 – Gather information that identifies state DOT practices of sharing and maintaining NEPA
guidance materials, including successes and challenges.
Task 3 – Analyze and report results.
Task 4 – Develop and suggest strategies and best practices for sharing and maintaining NEPA
guidance materials.
Task 5 – Prepare final report.
The methods used to carry out the substantive steps within each task are summarized in this section.

REVIEW AND INVENTORY OF NEPA GUIDANCE MATERIALS
The purpose of Task 1 was to inventory current practices used to maintain and share NEPA guidance
materials, along with the types of guidance available. The research team used multiple sources for
building the inventory of NEPA-related manuals, guidance, and other literature maintained by state
DOTs:

1
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The team searched the Federal Highway Administration’s (FHWA’s) Environmental Toolkit
State Practices Database1 using the “Environmental (NEPA) Documentation” topic area.
The team captured and updated information compiled for a related inventory project completed in
2004 for the Utah Department of Transportation. For this effort, information about existing
environmental assessment (EA) guidelines and related materials from state DOTs and federal
agencies was gathered. Available data included links to these materials contacts in each state.
The team checked the links or URLs from the Utah project to make sure they were current. In
many cases the URL’s required updating, which was noted by research staff in the inventory.
The team reviewed each state DOT website. Research staff primarily identified sites using
Google. Once the DOT website was found, research staff used the search tools within the site (if
available) to find NEPA and related guidance materials.
For states that maintain extensive NEPA-related guidance online, the team created one entry for the
overall site, noting the discipline-specific topic areas for which guidance is provided and the overall
functionality of the site. If there was an overall environmental guidebook or similar publication, it was
captured as an additional entry. For most states, information for each individual NEPA-related guidance
material was captured.
In the inventory, basic information recorded for each entry includes:
issuing agency or agencies
material type (e.g., report, memorandum)
material format (PDF, interactive web page)
topic description (i.e., a summary description of the material)
metadata (if available)
URL(s) where material was accessed
web administrator name/contact
author name and contact
history of updates
planned frequency of updates
Multiple fields in the inventory capture the topic(s) and subtopic(s) covered by each entry. The team used
the following list, modeled after the American Association of State Highway and Transportation Officials
(AASHTO) Center for Environmental Excellence and FHWA’s Environmental Toolkit site, to organize
findings into four main topics. Examples of the subtopics are shown in parentheses:
NEPA Process and Documentation (e.g., Categorical Exclusion, Environmental Assessment)

1

http://environment.fhwa.dot.gov/strmlng/es3stateprac.asp

2

NCHRP 25-25 Task 77
Strategic Options of Inventorying and Updating Environmental Guidance and Links

July 27, 2012

Key Components of the NEPA Process (e.g., Purpose and Need; Alternatives Analysis; Direct,
Indirect and Cumulative Impacts)
Topic Areas (e.g., SAFETEA-LU, Natural Environment, Human Environment)
Initiatives (e.g., NEPA and Project Development/Streamlining, NEPA and Context Sensitive
Solutions)
After completing the internet research, the team conducted a gap analysis to identify any state DOTs for
which NEPA-related guidance or materials were not found. Fourteen state DOTs were identified for
follow-up and were contacted for information regarding their current practices for maintaining and
sharing materials. Contact information for each state was obtained from the previous work for Utah DOT
as well as information maintained by AASHTO. The inventory was then updated to include the
information gathered during the follow-up. The complete inventory, which captures information for 42
states, is included in Appendix A.

IDENTIFY STATE DEPARTMENT PRACTICES OF MAINTAINING AND SHARING NEPA GUIDANCE
Task 2 involved interviews with a selected group of DOTs and federal agencies with the purposes of:
1) validating the information captured in the inventory;
2) identifying successful practices for sharing and maintaining NEPA guidance materials;
3) identifying challenges, barriers or inefficiencies in sharing and maintaining NEPA guidance
materials; and
4) identifying features or functions that are desirable in any method for sharing and maintaining
NEPA guidance materials.
Based on the information gathered for the inventory under Task 1, the team selected and the panel
approved a subgroup of 14 state DOTs and three federal agencies for interviews under Task 2. Ten of the
14 states were selected for interviews with the remaining four identified as alternates. The state DOTs
selected represented all major regions across the country and maintained a range of web-based materials,
an intranet site or a combination of both, to share materials. Also included were states in the process of
updating their materials or that have a unique aspect to their NEPA implementation processes. The
federal agencies selected maintain extensive NEPA guidance materials online.
The team contacted two individuals at each state DOT to identify the primary person responsible for
managing the NEPA guidance materials as well as NEPA practitioners. The initial contact with all
agencies was made by email explaining the purpose of the project and requesting a telephone interview.
The set of interview questions were designed to take approximately 20 minutes and were provided in
advance of the interview, if requested. In all, the team conducted 16 telephone interviews. The federal
and state agencies interviewed under this task are listed in Table 1. For the state DOTs, in most cases the
NEPA guidance materials managers were also involved or responsible for reviewing or preparing NEPA
documents, while in other cases separate interviews were conducted with NEPA practitioners. The federal
interviewees were primarily responsible for disseminating, developing, and maintaining NEPA guidance
materials for their agencies. Verbal responses captured by the interviewers are provided in Appendix B.
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Table 1. Federal and State Agencies Interviewed for Task 2 and Role of the Interviewee

Agency

Role of Interviewee(s)
Materials
Manager

Practitioner

Federal Agencies
Federal Highway Administration

√

U.S. Army Environmental Command

√

U.S. Department of Energy

√
State Departments of Transportation

Alaska Department of Transportation & Public Facilities

√

√

California Department of Transportation

√

√

Florida Department of Transportation

√

√

Idaho Department of Transportation

√

√

Maryland State Highway Administration

√

Michigan Department of Transportation

√

√

North Carolina Department of Transportation

√

√

Tennessee Department of Transportation

√

Texas Department of Transportation

√

Washington State Department of Transportation

√

√

DEVELOP AND SUGGEST APPROACHES FOR SHARING AND MAINTAINING NEPA GUIDANCE
MATERIALS
To identify strategies that specifically address the challenges identified through the interview process,
other known challenges, and desired features and functions described by interviewees; the team created a
matrix to match challenges, material types and desired features with current successful practices and new
strategies. The team analyzed how the challenges and desired features and functions could be addressed
by the current set of successful practices identified through the interview process. A brainstorming
exercise was conducted to ensure that every challenge was addressed by at least one strategy. Team
members participating in this task included experts in: NEPA and transportation, information technology,
and library science. Collaboration among these disciplines was important to find strategies that draw
from the latest science and technology and that can be applied in practice in this field.
The team identified strategies that could be implemented relatively easily in the short-term and that may
be implemented by individual agencies as well as strategies that are more elaborate, requiring a more
substantial investment of time and resources but also providing a collective long-term solution. The full
matrix of strategies is presented in the next section.

4
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FINDINGS AND APPLICATIONS
RESULTS FROM INTERVIEWS
A summary of the interview findings is presented below with current practices described first, followed
by the successful practices and challenges encountered by the agencies in sharing, updating, and
maintaining NEPA related guidance as well as recommendations suggested by interviewees. Detailed
notes for each interview are provided in Appendix B.

Current Practices
Results of the internet research for 42 states are documented in the inventory. Most of the state DOTs
inventoried maintain one or more of the following:
1)
2)
3)
4)

extensive materials through a designated website,
a cohesive environmental procedures manual,
an advanced environmental management system, or
an intranet site to share materials.

Some states are currently in the process of developing NEPA-related materials they plan to publish on the
internet in the future, while others rely on existing guidance produced by federal agencies such as FHWA,
Council on Environmental Quality (CEQ), or other organizations like AASHTO. The majority of
interviewees published NEPA guidance materials on their website, making it accessible to the public as
well as internal and external users. Many also maintain internal sites.
Nearly all states provide at least some of their materials in an electronic format and no longer rely solely
on paper manuals. Most interviewees preferred electronic over paper, but provided paper copies upon
request or if someone did not have computer access. Electronic versions of guidance materials are often
just a PDF of the hard copy, although some PDFs contain hyperlinks to other manuals or other agency
websites (e.g. FHWA, Code of Federal Regulations [CFR]) on the internet. Other formats used include
Microsoft (MS) Word and HTML.
The primary reasons reported for using electronic systems include the following: (1) difficulty in keeping
large cumbersome paper based manuals up to date, (2) accessibility and availability, and (3) consistency.
The two most common ways of classifying NEPA-related materials were by class of environmental
documentation (CE, EA, EIS, etc.) and resource topic/subtopics. Many used some metadata information,
with author, file size, and date, being the most common.
The majority of interviewees indicated they access other agency and state websites looking for NEPA
guidance materials including federal agencies (FHWA, Council on Environmental Quality [CEQ],
Federal Transit Administration, U.S. Forest Service, etc.), surrounding states with similar environmental
issues, and states with extensive state environmental laws and/or advanced information management
systems, such as California and Washington. Other sites were visited to see how challenging situations
were being handled by that agency or to see what guidance may be available for a particular resource
topic.
Interviewees indicated that materials are typically updated as needed and most agencies update manuals
regularly with timeframes ranging from six months to three years. FHWA and U.S. Department of
Energy (DOE) publish regular newsletters (monthly and quarterly, respectively) that provide notice of
5
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new or updated materials, regulations, etc. The U.S. Army Environmental Command (USAEC) posts
CEQ updates on a website every three months and sends email notifications that updates are available.
Some states indicated they also send emails, or post announcements on their websites, providing notice of
updates or new materials.

Successes
The primary benefits cited by many of the interviewees of having electronic systems are similar to the
reasons given for developing electronic systems in the first place:
1) it is easier to update electronic materials and websites,
2) the materials are readily and widely accessible, and
3) it provides for consistency because everyone (internal and external users, and the public) has the
same information which also results in transparency.
Four state DOTs felt the NEPA guidance materials they developed document their practices in an
accessible format. One state DOT thought publishing the materials online provided the public with an
overview of how they “choose to do business.” Another felt the materials provided for a mutually agreed
upon framework for conflict resolution and negotiation with the FHWA division office and/or internal
staff.
Seven interviewees stated using web-based systems linked to the internet provides access to a wide range
of reference or supplementary materials using hyperlinks within documents to relevant/current
information including CFRs, other laws or regulations, court cases, example documents, and other
websites. Three noted they no longer cite or summarize regulations they only provide the hyperlink. One
issue with internet-based material is that embedded hyperlinks can become out-dated. Three states
successfully addressed this issue by providing a comment area on their website where users could notify
them of broken links. Other states were notified by email or telephone and some states indicated they
schedule regular maintenance checks of each link.
Four states made comments related to the importance of open and easy communication between the users
of the NEPA-related guidance materials and the managers. Material users need to make sure they have
the most up-to-date material and, in turn, often notify managers when they find material or links that need
to be updated.
One state DOT noted that they developed a glossary to promote consistent use of terminology. Using
consistent terminology across the agency also contributes to the usefulness of the search function built
into their website.
The availability of NEPA-related guidance materials online meant that the materials were more often used
by practitioners when compared to paper-based manuals, which are difficult to use and frequently out of
date.
One state found that having a website was beneficial because it also provides a means for getting
comments on draft guidance prior to finalization. In addition, using XML and HTML formats allows for
information to be updated easily in one location, eliminating the need to create content repeatedly.
Another interviewee noted it was a good way to manage agency “knowledge” in a single location. It was
also reported that the posting history was valuable for FHWA audits of the NEPA Delegation Pilot
Program.
6
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Challenges
Overwhelmingly, the biggest challenges are with maintaining the NEPA guidance materials and keeping
them up to date. The single biggest challenge encountered by interviewees is keeping the information
published online current, including finding the time and resources to make updates or revisions. Persons
who are responsible for revising materials, such as managers or technical experts, have other
responsibilities as well, making it difficult for them to find the time to make the revisions. Once the
content of the materials is updated, getting it posted often requires IT support, which also adds to the time
it takes for posting and could cause further delays when priorities between divisions are different. Most
everyone said obtaining approval prior to being able to post new or updated materials is also a challenge
in terms of the time required. It was also noted that as the electronic system or website grows more
extensive, the volume of material requiring maintenance presents difficulties in terms of staffing and time.
At times laws change while a project is already underway and updating guidance materials is required
“overnight”, which is especially difficult to accomplish. Also challenging is managing redundant data
and discrepancies with data or information posted in different locations or documents. If information is
updated in one location there is frequently a “domino effect” requiring updates in various locations or
documents.
To address a common challenge of “having to do more with less,” one agency maintains a log of updates
that are needed, and prioritizes them as determined by the Environmental Management Office Chief and
NEPA Delegation Manager.
Keeping users informed of new updates or revisions is also not easy as noted by four interviewees, in
particular ensuring practitioners review and use the most current guidance and materials. While
experienced practitioners are generally familiar with what guidance is available, there needs to be a
consistent/easy way to ensure new users are aware of what is available and how to get to it.
The electronic guidance document is often just a PDF of the hard copy version, which does not make it
easier to update because both versions have to be revised. This also results in more cumbersome
searching, because each PDF of a section or chapter in a manual had to be opened and searched
individually, instead of having the ability to search the entire document.
Five interviewees commented on the time required to keep the hyperlinks updated.
One of the larger states mentioned that it was a challenge to customize guidance for each region in one
state because the resources and impacts were so variable from region to region. In addition, the guidance
also had to be customized to reflect FHWA’s general guidance.
Fewer challenges were expressed regarding accessing NEPA materials from other agencies, compared to
the number of challenges expressed related to maintaining and updating an agency’s own materials.
When accessing NEPA guidance materials from other agencies, interviewees expressed some frustration
with locating information or documents as a result of search functions that did not work well or the
different organizational structure between DOTs. Another noted that acronyms and terms are frequently
used differently, sometimes within agencies as well as in different states, increasing issues with using the
search function. Information can also be difficult to find on websites that are updated on a regular basis.

Recommendations from Interviewees
Nine interviewees indicated having more staff resources available would be the most helpful in updating
and maintaining NEPA-related materials, specifically more time allotted for existing staff to make
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changes and/or more money for dedicated staff or consultants to do it. Interviewees didn’t come up with
solutions for this situation, but did provide suggestions that could help. Two states expressed a desire for
training on how to make updates and publish materials on websites that could potentially reduce or
eliminate dependence on IT staff and increase the number of individuals available to update materials.

Alternatively, the process of maintaining and updating electronic systems needs to be more efficient and
less time consuming. Three state DOTs noted that having a formal process or procedure for updating
websites was important and would make it more efficient to share materials online, while others thought
the procedures they had in place worked well. Some interviewees noted that often an individual technical
expert is relied upon to provide updates as needed. It is helpful if that technical expert can provide
updates in a format/software that is familiar, such as MSWord. Several states and federal agencies
interviewed have extensive experience maintaining websites and materials online, these agencies could
help other states implement successful practices as they continue to develop their existing methods for
sharing NEPA-related guidance materials. For example the Texas DOT indicated they use a process
where content was updated by the subject-matter experts in MS Word, then converted using structured
FrameMaker (Adobe software package) into XML, and finally to HTML. This process is very automated
and eliminates updating the same information in multiple places. While it may not be feasible to reduce
the resources (staff or time) or approval process necessary to develop new content or update materials,
finding methods to make it easier to update information published online would increase efficiency.
There are different opinions about whether it is useful to have both a formal guidance manual (maintained
online) and a dynamic website (for example, with materials available by subject area). Some agencies
find it difficult to maintain both a manual and a website, while others find that it is useful to have
official/approved guidance and a more dynamic, informal and easier to update website. Some
recommendations were related to presentation of the material within the guidance manual, such as
providing links to relevant CFRs and other material instead of duplicating the text of those citations
within the manual.
Getting the word out to users that updates or new materials are available is essential; some methods
suggested include maintaining distribution lists or a listserv, and Really Simple Syndication (RSS) feeds.
These notifications could be incorporated into scheduled tasks or updates. One procedure currently in use
includes notifying districts of updates via email followed by highlighting in yellow updated chapters on
the website. The Army Environmental Command distributes email notifications and both FHWA and
DOE publish regular newsletters that provide details on new or updated information.
Nine state DOTs indicated the ability to search documents and websites was the most desirable function
they wanted. Many noted that existing search functions need improvement and that being able to search
by key word, title, and topic was important. In addition, interviewees want the ability to do a dynamic
search of an entire document at once to find the different locations where the same topic was discussed.
Using metadata more often and more of it, was suggested as a way to get better search results. One
interviewee recommended looking into Darwin Information Typing Architecture (DITA): as a way to
create a simple classification to build a more structured repository of materials. Four interviewees said
hyperlinks are also desirable for ease of navigation to current or relevant information. One state DOT
recommended an automatic link checker.
Additional desirable features include an archive system for guidance materials, project information and
materials; a central repository for NEPA updates; and a forum for discussion between users in the DOT
and/or consultants, similar to FHWA’s Re: NEPA Forum, but less technical.
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Summary of Interview Results
Ten state DOTs were interviewed to identify state DOT practices of sharing and maintaining NEPA
guidance materials, including successes and challenges. In summary, all of the successes interviewees
cited were a result of developing electronic systems for maintaining and sharing NEPA guidance
materials, including implementing a web-based system. Interviewees also cited several common themes
related to the challenges of using, maintaining, and updating the NEPA guidance materials and websites,
as well as some challenges with sharing and accessing materials from other state DOTs and federal
agencies websites. Table 2 summarizes the success and challenge themes that were captured from state
DOTs during Task 2. The themes are listed in the table, ordered by the number of agencies noting the
success or challenge, as indicated by the number included in parenthesis.
Table 2. Summary of Key Success and Challenge Themes

Successes for Maintaining and Sharing NEPA Guidance Materials (Number of State DOTs)
Online guidance is readily accessible (7)
Can hyperlink to other policies, regulations, and guidance materials (7)
Website provides an overview of agency practices (4)
Online guidance is used more often and is easier to use (4)
Online guidance can be updated in one location (4)
Website provides a means of receiving notification of broken links or out of date material (3)
Agreed upon materials provide forum for conflict resolution (1)
Website provides means of getting comments on draft guidance materials (1)
Use of a glossary of terms promotes usefulness of search function (1)
It is good place to capture agency “knowledge” all in a single location (1)
Challenges of Maintaining and Sharing NEPA Guidance Materials (Number of State DOTs)
Finding resources/personnel with the time to make the updates/revisions (9)
Keeping guidance up to date, including websites (7)
Additional time needed to coordinate with IT support (5)
The amount of time required to keep hyperlinks up to date (5)
Lack of consistent/easy way to keep practitioners informed of updates and revisions (4)
Electronic system/website is ever-expanding - - always more to maintain and keep updated (3)
Each PDF document has to be searched and updated separately if not part of a “live” site (1)
Maintaining separate or tailored guidance for different regions (1)
Challenges Associated with Accessing other Agencies’ Guidance Materials (Number of State DOTs)
Different organizational structures and updating websites frequently can make materials
difficult to find (3)
Search functions don’t always work as expected (1)
Different uses of terms and acronyms can make it difficult to find what you are looking for (1)
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RECOMMENDED STRATEGIES FOR SHARING, UPDATING, AND MAINTAINING NEPA GUIDANCE
MATERIALS
Recommended strategies for sharing, updating, and maintaining NEPA guidance materials are described
in this section. A matrix cross-referencing how each strategy addresses the challenges identified through
the interview process, and other known challenges, is provided in Table 3. The level of effort to
implement and maintain each strategy, along with the expected benefits, and recommendations for a
primary implementing agency or organization are summarized in Table 4. This information is meant to
be a general and high-level summary – both the level of effort and resulting benefit would vary according
to the specific circumstances of each agency and strategy. Following the tables, detailed descriptions for
each strategy are provided. The descriptions include an explanation of how the strategy works, a
supporting example, a qualitative assessment of how readily it might be implemented, and its advantages
and disadvantages.
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Table 3. Matrix of Challenges and Strategies for Updating, Sharing, and Maintaining NEPA Guidance Material

5. Really Simple
Syndication (RSS)
6. RSS Aggregator
7. Semantic Coding
8. Expanded use of
Existing Reference
Websites
9. Persistent URLs
10. Internal Search Engine
Optimization
11. Modern Techniques to
Highlight Content
Updates
12. Centralized Search Site

Lack of connectivity between
existing tools/sites

Lack of knowledge about
existing tools/sites

Siloed searches across agencies

Different terms

X

X

X

X

X

X

X
X

X
X
X

X
X
X

X

X

X

X

X

X

X

X

X

X
X

X

X

X
X
X

Word Processing Document

X

X
X
X
X

Finding materials online

Search functions

Maintaining tailored guidance

Making quick updates

Updating guidance kept in
multiple locations

Updating hyperlinks

Updating PDFs

Searching PDFs

Unfamiliar Technology

Educating new users

X

X

X

PDF

X

Coordinating with IT support

Informing users of updates

X

X

MATERIAL TYPES
SUPPORTED

Intranet Site

X

X

X
X
X

Other Challenges

Internet Site

4. Formal Process & Tools

X

Lack of resources

STRATEGIES
1. Glossary
2. Technical training
3. Distribution list

Keeping guidance up to date,
including websites

CHALLENGES ADDRESSED
Challenges Identified in Interviews

X
X
X

X
X
X

X

X

X

X

X

X

X

X

X

X

X
X

X
X
X

X
X

X
X
X

X

X
X

X

X

X

X

X

X

X

X
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Table 4. Matrix of Level of Effort to Implement and Maintain Strategies for Updating, Sharing, and Maintaining NEPA Guidance Material and resulting Benefits

Ability to increase the
efficiency of maintaining
and sharing material

Ability to increase the
efficiency of finding
material and staying
current

DOT

Implementing
Agency

To maintain strategy

1. Glossary

Low

Low

Low

Medium

X

2. Technical training

Med

Low

High

None

X

3. Distribution list

Low

Low

High

High

X

4. Formal Process & Tools

Med

Low

High

None

X

Explanation

X

Other

STRATEGIES

National

Expected Benefit

To implement strategy

Level of
Effort

X

Developing and maintaining a glossary requires no IT support. The
primary purpose is to help users understand agency-specific terminology
to increase their ability to find and understand material. Terminology is
often agency-specific and best defined at the DOT level. The strategy
could be used in combination with other strategies, such as Centralized
Search Site (#12).
Technical training for subject matter material managers focused on
simple, ongoing, or repetitive tasks typically performed by an IT expert
could increase the efficiency of updating and maintaining materials. It
would require some level of effort to develop and initiate the training, but
then could become routine. This strategy is best implemented by
individual DOTs for their specific processes and software.
Creating an email distribution list of users would require a relatively low
level of effort. It would help material managers inform users of updates
and help users stay current. Individual DOTs would primarily implement
this strategy; however, it could complement other strategies including an
RSS Aggregator (Strategy #6) or Expanded use of Existing Reference
Websites (Strategy #8).
This strategy encompasses a range of processes and tools directed at
making it easier for materials managers to keep content current. The
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Implementing
Agency

Other

National

Explanation

DOT

Ability to increase the
efficiency of finding
material and staying
current

Expected Benefit

Ability to increase the
efficiency of maintaining
and sharing material

To maintain strategy

STRATEGIES

To implement strategy

Level of
Effort
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5. Really Simple
Syndication (RSS)

Med

Low

Medium

High

X

X

X

6. RSS Aggregator

High

High

High

High

X

X

X

7. Semantic Coding

High

Med

Low

High

X

8. Expanded use of
Existing Reference

Low

Low

Medium

Medium

X

X

X

levels of effort required to implement and maintain these processes and
tools ranges – but are generally low to medium. Once in place, this
strategy can increase the efficiency of maintaining and updating content.
Implementing RSS requires some IT support, but is not a highly technical
or expensive strategy. Once in place, it is easily maintained. RSS is an
easy way for material managers to keep their users up to date. RSS would
be implemented on individual DOT pages. It could also be used to
complement the Expanded use of Existing Reference Websites (Strategy
#8).
Since this strategy requires the development of a website, the
implementation and maintenance efforts are high. While the site would
likely be owned and operated by a national organization , the aggregator
would require participating DOTs to establish RSS feeds. It would provide
an excellent way to share and stay current on updates and new materials
across the country.
Semantic coding requires adding microformats to existing and new web
material. This is a relatively new strategy and, initially, would require a
high level of IT effort. The outcome would be powerful search results
using common engines like Google and Bing, creating a high added value
for material users.
This strategy does not require the development of a new website, rather
leverages existing sites. Implementation mainly involves the ongoing
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Implementing
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Other

National

Explanation

DOT

Ability to increase the
efficiency of finding
material and staying
current

Expected Benefit

Ability to increase the
efficiency of maintaining
and sharing material

To maintain strategy

STRATEGIES

To implement strategy

Level of
Effort
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Websites

9. Persistent Uniform
Resource Locators
(PURLs)
10. Internal Search Engine
Optimization

Med

Low

Medium

Medium

X

Med

Low

Low

High

X

11. Modern Techniques to
Highlight Content
Updates

Low

Low

Medium

Medium

X

12. Centralized Search Site

High

Med

High

High

X

X

X

submittal of material by DOTs, and increasing awareness about these
sites. If paired with other strategies such as Distribution Lists (#3) or RSS
(#5), the benefits of this strategy would increase.
Establishing PURLs can be technically difficult. Once established, PURLS
make maintenance of hyperlinks much easier – resulting in benefits for
both materials managers and users.
Two techniques grouped under this strategy, ensuring that webpages and
documents include informative metadata and a HTML title, are not
complex and require a relatively low level of effort. Another technique,
using an informative website directory structure, can be more difficult to
implement. Putting these techniques in place leverages the internal
search engine on a website and results in a better user experience.
The techniques described as part of this strategy are not hard to
implement or maintain and require little IT support. They can be very
effective at drawing users’ attention to updates and new material when
they visit a site.
This strategy requires the development and ownership of a new website.
If implemented, this strategy would provide a robust search mechanism
to allow users to search within a state’s documentation and also across
states’ websites.

14

NCHRP 25-25 Task 77
Strategic Options of Inventorying and Updating Environmental Guidance and Links

July 27, 2012

The research team identified several simple strategies through the interview process that may be useful,
but do not require a detailed description:

Strategy #1 - Glossary
A simple approach to address several challenges associated with searching for information, both within an
agency and across agencies, is to use a glossary or similar listing of terms with definitions. Glossaries
can be incorporated in both web-based and paper-based materials. They require a minimum level of
effort to develop and maintain, yet can provide a high return. To aid searching, terms in a glossary could
be listed with common synonyms used by other agencies (ex., indirect effects, indirect impacts, secondary
effects…). If used with web-based content, hyperlinks within content to the relevant definition in the
glossary can be provided. The specific challenges addressed by this strategy are: educating new users,
searching PDFs, search functions, and different terms used by different agencies.

Strategy #2 - Technical Training
Several challenges identified through the interviews were related to difficulties associated with subject
matter experts needing to rely on IT experts to make changes or updates to materials. To address this
challenge, agencies may consider providing technical training to subject matter experts for simple,
repetitive, or ongoing tasks that are commonly performed by the IT team.
Several of the strategies listed below focus on IT tasks, but include work that could be accomplished by
subject matter experts, not IT staff, given the right training and right existing tools. Modern web content
management systems (CMS) provide easy ways for subject matter experts to update add new content, edit
existing content, updated RSS feeds, and edit metadata. This could be accomplished by:
Requesting access to their existing CMS.
Utilizing existing state training materials and possible training sessions on their existing CMS.
Utilizing free, online training materials for specific topics like RSS and metadata.
Joining Twitter and using it as a free, informative learning tool. An easy way to learn about
trending topics and leading ideas on a subject is to join Twitter and follow industry leaders in that
field and create saved searches on specific topics. For example, following an interesting IT
person, who happens to be a transportation librarian, could lead you to learn about the Special
Libraries Association. That in turn, could lead to you learn about their 2012 conference in
Chicago. Finally, following the #slachicago search term would allow you to see real-time tweets
from attendees and get a sense of the popular sessions and trending ideas (see Figure 1).
The specific challenges addressed by this strategy are: keeping guidance up to date, lack of resources,
educating new users, coordinating with IT support, unfamiliar technology, and making quick updates.
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Figure 1. Real-time tweets from SLAChicago 2012 attendees

Strategy #3 - Distribution List of Users
In the interview process, four states made comments related to the importance of open and easy
communication between the users of the NEPA-related guidance materials and the material managers.
One fairly simple method for informing users of updates to materials is to maintain an email distribution
list of users. The distribution list can be used in a variety of ways. An agency could choose to send
broadcast emails each time an update is made or send regularly scheduled messages summarizing
updates. If an agency maintains their material on the Internet, the message could include a link to the
updated material. If paper copies are maintained, they could be sent as an attachment. The specific
challenges addressed by this strategy are: informing users of updates and educating new users.
The detailed description of each of the remaining recommended strategies includes an explanation of how
it works supported by an example, a qualitative assessment of how readily it might be implemented, and
its advantages and disadvantages.
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Strategy #4 – Formal Process & Tools for Maintaining and Updating Web-Based NEPA
Guidance Materials
Description
Keeping content current was a commonly mentioned challenge by interviewees. This strategy discusses
the key points of maintaining content and describes a recommendation for developing and managing a
formal process for maintaining and updating NEPA guidance materials. It also offers various tools,
software, and best practices helpful to managing various parts of the process.

Example
Some agencies have already implemented many formal processes and tools for maintaining and updating
web-based NEPA guidance materials. The California Department of Transportation’s (Caltrans) Standard
Environmental Reference (SER) web site is one example. Many of the recommendations related to this
strategy stem from the lessons Caltrans has learned in the process of developing and maintaining their
SER site.

Figure 2. Caltrans Standard Environmental Reference site (http://www.dot.ca.gov/ser/envhand.htm)

Implementation and Maintenance Requirements
Software
There are many ways to maintain content on a web site. Some organizations use a basic HTML web page
editing software to create and edit their content. Files are typically stored in a shared directory and then
designated staff move them to the active/current file location that populates the web site. Some examples
are Adobe Dreamweaver, FirstPage, and Coffee Cup. Alternatively, organizations may use more
sophisticated content management system software (CMS). This type of software allows for varying
permission for multiple content providers, reduces duplication by tracking uploaded documents, and
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typically has hyperlink maintenance tools. The features vary greatly across CMS software packages;
integration into an enterprise-wide document management system, hosting services by the software
company versus being installed on the organization’s server, and more. Some examples are Agility CMS,
Cascade Server, and Joomla!.
For its many benefits, CMS software is the preferred choice for managing web content. The cost varies as
well and can be rather expensive. However, Joomla! is an example of an open-source version that is
available for download at no cost. A commonly mentioned challenge by interviewees was the need for IT
support in order to upload content; a CMS solution allows IT to control access to the critical components
needed to keep the web site running while granting permission to non-IT staff to update content with
minimal training.

Formal Updating Process
Regardless of the software being used, it is recommended that organizations establish a formal process for
maintaining and updating materials that will be effective and efficient. There are four main parts of the
process to develop:
the alerting process for update requests,
the procedures for routine updates,
the content review process, and
the process for uploading changes to the web site.

The Alerting Process
Incorporate Methods for Receiving Feedback from Staff and External Users. Notification of needed
updates should incorporate both feedback from organization staff as well as external users of the content.
A good tool for doing this is to create a shared mailbox that can be accessed by multiple staff members.
This email address (or a link to an online form that is sent to the email address) should be posted on the
web site as well as the organization’s intranet site if applicable, ideally appearing in the footer of every
main page and accompanied by a note requesting readers to respond with updates or corrections.
Process for Reviewing and Prioritizing Feedback. Notifications of needed updates from staff and
external users should be reviewed, and any that will be implemented should be organized for further
action. One interviewee said that they maintain a log of pending updates, and assign a level of importance
to each that drives the order in which they will be acted upon. Keeping a log of pending updates helps
prioritize the workload and aids in making assignments to staff for the various update tasks.
Maintain content on a single site. Another way to streamline the alerting (and updating) process is to
maintain information on only one web site. Many organizations have both an intranet with staff-only
access and a public web site open to all. Rather than post guidance in both places, organizations should
identify what content is truly public in nature and what should be accessed by staff only. If content is
public information, it is better to provide links on the intranet site that link out to the public site. This not
only simplifies the updating process, it drives staff technical experts to review content available to the
public, allowing for more opportunity to catch errors and spot updating needs rather than waiting for the
public to alert staff to these issues.
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Routine Updates
Updates should be done in batches for the most efficient use of staff time. Many organizations find that
scheduling updates works well as it reduces staff fatigue from constant updating efforts. Of course,
critical updates (a major change in agency guidance, legal statutes, etc.) may necessitate immediate
attention. Having content on a web site requires ongoing maintenance that is a separate issue from
updating content. There are a few best practices that help ensure that the site continues to be useful for
users.
Hyperlink Check. Checking for and fixing broken links is one task that some interviewees mentioned is a
time-consuming aspect of maintaining web-based NEPA guidance materials. Typically frequency of link
checking will depend on the number of external links; if all links are internal ones it can be done less
frequently. One interviewee said that they perform this check monthly. Checking links on a schedule
reduces user frustration and raises the overall opinion of the web site. The time to resolve problems is
reduced by checking links frequently as the total number of links to check will be less than if this is done
only when major updates to the entire web site are undertaken.
To avoid broken links, when linking to a site outside of the organization, it is often better to post a link to
the page where the document is described rather than directly to the full document. Site managers may
change the name of the file slightly when reposting which can cause link errors. Many web site software
solutions include an integrated link verification function. Alternatively, there are many link verification
software solutions available that can be used at little or no cost. All solutions operate similarly;
administrators can run reports on all links on a site and report any that cannot be resolved to a resulting
page or document. The sophistication of the reports varies, but even the simplest versions provide a list of
problem links for staff to investigate. There may be a way to view internal links separate from external
links on the report. Some examples of stand-alone link verification software are Link Checker and
LinkScan.
Regular Review of Visitor Traffic Metrics. Most web content software allows for pulling reports of
browser traffic to the site and all sub-pages. This data should be reviewed regularly by a team comprised
of content providers for the site (as opposed to IT staff). This may alert content specialists to pages that
could benefit from an RSS feed, or that should be included in higher level navigation from the home page.
It can also be helpful to track use trends of the site. If there is information that the organization feels is
very important, but is not being visited often, then navigation changes can be made to drive traffic to the
content.

Content Review
Established work flow for reviews. The process for technical review of new or updated content can be
the most frustrating one to streamline. Typically there are a number of staff involved; technical experts,
editorial staff, and others. A word processing program (Microsoft Word or similar) should be used with
track changes enabled so that each member of the team can review the changes made by others. A number
of interviewees stated that they currently use this model in their updating process. It is best if the review is
done using a workflow model, where each team member updates and then notifies the next team member
to review. This keeps the changes and comments in a single document for that section/chapter/web page
and reduces time to finalize. Once all have provided input, there can be a review of the content to finalize
it for posting. Furthermore, depending on the size of the organization and the workload, there should be
one to three staff that share the role of update coordinator to keep the updating process on track for
completion.
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Periodic reviews. As part of the formal process, the content specialists should periodically review the
entire site. With multiple content providers there can be cases of inconsistent information or overlap in
content. This high-level review can uncover important changes that need to be made to the organization
of the web site.

Uploading Content
Use subject specialists and communities of practice. Uploading new content to the web site can be
streamlined by utilizing a CMS program and also by assigning subject specialists to specific areas of the
web site rather than having a single point of contact for updating. The subject specialists can create a
community of practice (CoP) group. They can share troubleshooting tips and updating challenges. In
addition, if there is a staffing change, the CoP can provide an excellent way to bring a new member up to
speed on the organization’s web site updating process. Development of CoP group/groups allows the
organization to leverage collective experience as part of their overall knowledge management processes.
File types and text recognition. Web content is typically posted as a mix of HTML web pages and links
to PDFs or word processing files. PDFs are preferable to word processing files as they are more stable for
downloading, and do not require specialized software to open. If documents are scanned from hardcopy
paper documents, then they should be made searchable by utilizing OCR (optical character recognition)
software. The best way to do this to have the OCR text in a layer behind the scanned image of the page,
rather than to convert the image of the scan to text. No matter how good the software is, computers make
errors in interpreting scanned documents. The human eye can correctly read text that is very low quality
while a computer cannot see that the black dot next to a letter is meaningless. This way the readers view
the scanned pages as captured, but when performing word searches they are searching the OCR text layer
behind the image.

Advantages and Disadvantages
The advantages to having a formal process for maintaining content are many. Readers will value the
content as higher quality if the information on the web site is consistently current and accurate. Hyperlink
errors frustrate readers and lower their opinion of the value of the site. Responding in a timely manner to
update alerts gives readers a sense of collaboration on site content that often results in referrals to other
readers. Most importantly, agencies can better meet state and federal initiatives to provide electronic
access to information by improving their web site management. In addition, the strategies are applicable
to the full range of document types and sites: Internet site, Intranet site, PDF, and word processing
document.
Disadvantages are primarily those of cost and allocating staff resources. Purchasing CMS software can be
expensive, and it can be difficult to get approval for the purchase if there is an existing web site content
solution in use. Even if open source software or low-cost software is used, there will be staff time in
training and implementation. With budgets tight across all agencies, asking for additional time from staff
to participate in web content updating can be difficult. However, there are federal and state grants
available for specific projects that result in improved public access to agency information in electronic
format.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
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Keeping guidance up to date
Lack of resources (time and money)
Informing users of updates
Coordinating with IT support
Updating PDFs
Updating hyperlinks
Updating guidance kept in multiple locations
Making quick updates to guidance
Maintaining tailored guidance

Strategy #5 – Publish Announcements and Changes via RSS
Description
Use of Really Simple Syndication (RSS) feeds can address the challenge of keeping users of NEPA
guidance materials updated when changes are made. RSS has become a web standard, giving website
managers a consistent method for announcing changes to content and website visitors an easy way to
learn of important, recent changes without having to constantly re-visit a website and search for updates.
This is how it works:
1. After updating a web page, the author documents the page title, URL, date, and a brief description
of the changes and sends them to the web master.
2. The web master updates the RSS file with the information on the new changes. The web master
will also ensure that the page has links and possibly the standard RSS logo
to advertise the
feed. The webmaster may also add code to the web page to ensure that the web browser can
detect the feed. Figure 3 shows how the menu bar in Internet Explorer changes when a page with
an RSS feed is visited, note that the RSS logo turns from grey to orange when there is an RSS
feed.

Figure 3. Internet Explorer Menu Bar Changes with RSS

If a sophisticated web content management system is used to build the website, the RSS feed is
usually generated automatically.
3. The website visitors can subscribe to the feed through several mechanisms:
Add the feed to their Favorites as a live bookmark, as shown in the example in Figure
4.
Subscribe to the feed through a 3rd party reader like Google Reader.
Subscribe to the feed through a mobile phone application.
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Because it has become a web standard, RSS feeds also allow other websites and automated tools
(like Google Reader) to process and understand changes to a website. It could allow enterprising
application developers, a centralized clearinghouse, or aggregation websites to consolidate the
feeds from multiple State DOT websites and provide a service of reporting consolidated updates
to NEPA and related guidance.

Figure 4. RSS Feed visible through Favorites bookmark2

Example
No examples of using RSS feeds to inform practitioners of updates to NEPA guidance materials were
identified through the research. However, there are several examples of how RSS feeds are being used in
other ways by transportation agencies.
The Virginia Department of Transportation (VDOT) has an online manual for locally administered
projects (see Figure 5). The purpose of this manual is to provide guidance and direction to all
stakeholders, outline federal requirements for those localities choosing to administer VDOT-funded
projects with an emphasis on federal aid, and provide guidance to VDOT staff assigned an oversight role
for locally administered projects. This page has an available RSS feed that could be used to publish
information on changes to the manual. However, the current feed just has a default link back to the page
itself.

2

http://www.virginiadot.org/travel/travel_alerts/northern_virginia/default.asp
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Screen clipping taken: 3/5/2012 5:03 PM

Figure 5. VDOT's RSS Feed For the Local Assistance Division3

Another example of an RSS feed is TRB’s Request for Proposals (RFP) feed (see Figure 6). Many
potential bidders subscribe to the feed to be notified immediately when RFPs are released without have to
constantly visit the TRB website.

Figure 6 - TRB's Request for Proposal Feed4

3

http://www.virginiadot.org/business/local-assistance.asp
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Implementation and Maintenance Requirements
Developing RSS feeds does not involve special software or license fees. Implementation of an RSS feed
can be as simple as the manual creation of a file and its placement in a certain location on the website.
States with sophisticated websites created through content management systems may already have
existing functionality to document and publish changes via an RSS feed. Creating the RSS feed and
updating the feed will probably require a low-level of IT support.

Advantages and Disadvantages
This strategy has several advantages:
It is relatively cheap to implement.
It has the potential to easily communicate to a large audience.
It communicates information updates in standard format that can be utilized in other applications.
Its effectiveness can be measured through usage analytics like how many people are subscribing
to the feed, when they access it, where they accessed it, and which items are the most popular.
There are a few disadvantages:
State websites without existing RSS feeds will need IT support to initially implement them.
Given the small use of RSS feeds to communicate changes in environmental guidance today,
there may be some organizational barriers to implement RSS feeds for more than just press
releases and roadwork announcements.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Informing users of updates
Difficulty finding materials online

Strategy #6 – RSS Aggregator
Description
The Really Simple Syndication (RSS) Feeds strategy describes how websites, like those documenting
state DOT environmental guidance, can publish updates in a standard format. The RSS feeds can then be
read by other websites or applications. If state DOTs agree to develop RSS feeds for their environmental
guidance, an aggregator website could be developed to consolidate the feeds from each state DOT and
provide a consistent, easy-to-use website to see the update announcements. The consolidated website
could:
Read the RSS feeds each day looking for updates
Store the update descriptions in a database
Provide a search mechanism to search through updates
4

http://www.trb.org/Main/RSSfeeds.aspx
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Allow registered users to sign up for email notifications for specific feeds

Example
A good example of an aggregator site is Google News (see Figure 7). Google News scans the RSS feeds
from all major news outlets (Ex: ABC News, CNN, Reuters) and consolidates the articles across the
sources and groups them into news categories (Ex: World, US, Business, Sports). Google does not author
any of this content, but just aggregates them from the RSS feeds of the source organizations and provides
links to the articles on the source sites.

Figure 7. Sample Google News page with articles from various news outlets

Implementation and Maintenance Requirements
Creating an RSS aggregator would involve creating a custom web application. This means a website
would need to be designed, developed, tested, and maintained. Funding would need to be secured for the
effort and a site owner needs to be defined to manage the site. The RSS Aggregator strategy is a
substantial effort but is not as extensive as typical web applications.
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In order to be useful, state DOTs would need to participate by publishing changes to their environmental
guidance using RSS feeds. This strategy and the effort required is explained in detail under “RSS Feeds”.

Advantages and Disadvantages
This strategy has several advantages:
An RSS aggregator site would consolidate environment guidance updates from all participating
states in one location. For people working in multi-state regions, interested in what other states
are doing, or conducting applied research this could be a valuable resource.
A well-designed, full-text search could provide valuable functionality to the website visitors.
There is one major disadvantage:
This strategy requires development of a web application, which could be costly. It also would
require a website owner to be named/nominated that can maintain the site on behalf of the
participating states.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Informing users of updates
Educating new users
Search functions
Difficulty finding materials online
Lack of knowledge about existing tools/sites

Strategy #7 – Semantic Coding of Web Pages
Description
Semantic coding of web pages involves adding very detailed, low-level metadata down to the paragraph,
bullet, sentence, or word level. Most of us are familiar with the concept of metadata for web pages and
documents (Ex: title, author, description, keywords, source…). However, this metadata just describes the
document itself, and does not describe specific information within the document. Semantic coding would
apply metadata to information within the webpage. Semantic coding is often referred to as microformats
because the coding describes small portions of content. Semantic coding has also been referred to as
“Web 3.0” (“Web 1.0” was the original use of the web before 2000 and “Web 2.0” was the explosion of
social networking after 2000).
Semantic coding offers the promise of web pages and data dispersed across the web that is so welldescribed by microformats, that search engines will digest and understand complex, scientific data and
return valid interpretations and aggregation of the data. Many scientific communities have developed
data standards for the exchange of complex data. For example, the Environmental Protection Agency
along with the Environmental Council of States has developed numerous data formats for environmental
data, like water samples. These standards have allowed the exchange of data among federal agencies,
states, municipalities, and industry through their custom IT systems. However, the semantic vision of the
data would involve publishing the data on the web pages that is so well-encoded, any researcher in the
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world could find, extract, and consume that sample data in their research and be confident in the quality
and accuracy of the data.
Semantically coded environmental guidance from all state DOTs would allow for powerful searches from
sites like Google and Bing. It could be used to find information across all state DOTs, a selection of
agencies, or within one agency website. For example, it could be used to:
Show procedural guidelines for considering indirect and cumulative impacts for all states
Itemize the differences in environmental guidance between Caltrans and Virginia DOT in the
ecological topic area
Identify NEPA/404 merger process detailed guidance within the North Carolina DOT website
The figure below is an example of semantic data that could be added to an environmental guidance web
page. The image is of the Caltrans web-based Standard Environmental Reference (SER) Chapter 2. The
first (blue) callout describes typical, document-level metadata that could be added to a web page. It
should be noted that the actual web page does not include these metadata. The other five (red) callouts
describe additional microformats that could be added to further describe the guidance and link it to other
SER chapters/sections, research, and regulations.
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Figure 8. Examples of possible semantic data for online environmental guidance
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Example
Microformats are still in their infancy and have really only been defined for simple sets of data like
contact information, calendar events, opinions, and relationships (Ex: friend of, works for, works with,
married to …). Microformats.org has become an authoritative website for detailed specifications for
typical semantic formats. Each formal standard has a defined schema: the listing and specifications of
each field of data that is part of the standard. For example, the hCard (“business card”) schema details all
of the fields of the format, including full name, nickname, organization, photo, URL, address, phone
number, and email address.
A recent standard is the hRecipe microformat to semantically encode food recipes displayed on web
pages (see Figure 9). The hRecipe schema describes:
all of the data elements of a recipe
the data type for each recipe (text, number, date)
which data elements are required
relationships between data elements (a recipe has one or more ingredients, a recipe has one or
more nutritional elements

Figure 9. hRecipe schema definition

Google recently launched a new website, Recipe View, which searches webpages semantically encoded
with the hRecipe microformat (see Figure 10). The site’s first benefit describes the power of semantic
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data: “When you search for a recipe or ingredient on Google, you’ll get lots of results, but not all of them
will be for recipes. Now you can narrow your search results to show only recipes.”

Figure 10. Google Recipe View website

Figure 11 shows a resulting recipe from a “chicken pasta” search. The figure shows both the resulting
web page view of the recipe and the semantic coding on the web page. The semantic schema fields are
boxed in yellow and their corresponding field values are in green ovals.
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Screen clipping taken: 5/14/2012 7:54 AM

Screen clipping taken: 5/14/2012 7:52 AM

Screen clipping taken: 5/14/2012 7:55 AM

Figure 11. Web page view and semantic view of an Angel Chicken Pasta recipe
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Implementation and Maintenance Requirements
Ensuring that webpages are semantically coded is a significant effort. Unlike the small effort to add basic
document-level metadata to web pages, semantically coding web pages requires:
the establishment of the microformat standards (if even just for the state DOT and not a federal or
international standard)
detailed review of all web page content and the tagging with microformats (which will include
harder to track down information)
updates to web content management systems (CMSs) to include in-page semantic tagging (this is
not standard in most current CMSs)
manual coding updates by IT staff to websites that are statically developed and not part of a CMS
Maintaining the semantic data across the site over time will be just as burdensome as the initial tagging.
The establishment and maintenance of the strategy would require effort from both subject matter experts
and IT experts.

Advantages and Disadvantages
This strategy has several advantages:
Semantically coding the web pages will allow systems and search engines to automatically digest
the information and understand the context and relationships with other data on the Internet. This
could lead to extremely powerful web searches significantly reducing the research time required
by visitors. It could also lead to revelations about the information that were not possible to
determine before the web pages were coded.
There are a few disadvantages:
It is a significant effort to add all of the microformats to the web pages. It also could be a
significant effort to update CMSs to allow authors to easily add microformats without updating
HTML code.
Complex microformats, even in industries with established data exchange standards, have not
been developed yet. Developing new microformat standards could be a long and frustrating
process. The established microformats are just for simple data structures like contact
information, calendar events, opinions, relationships, and recipes.
Semantic coding really only works for web pages and not PDF documents.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Search functions
Difficulty finding materials online
Different use of terms between agencies
Siloed searches across agencies
Lack of knowledge about existing tools/sites
Lack of connectivity between existing tools/sites
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Strategy #8 – Expanded Use of Existing Reference Websites
Description
There are several existing reference sites frequently visited by NEPA practitioners in the transportation
field. One strategy for promoting the sharing of NEPA related guidance materials is to leverage those
existing sites. This strategy relies on the participation of state DOTs to submit material to be posted to
existing reference sites and the site managers to post submitted material. Alternatively, these existing
reference sites could be considered as a “home” for the RSS Aggregator strategy described separately.

Example
The FHWA’s Environmental Review Toolkit and integrated State Practices Database, shown in Figure
12, is a searchable database of streamlining and stewardship practices used by states to efficiently and
effectively fulfill their NEPA obligations. Material in the database is submitted by DOTs, FHWA
Divisions, and others and is posted by FHWA with support from Volpe National Transportation Systems
Center (Volpe). The database is publicly accessible and searchable by state, key word, and category.
Generally, a short description for any posted material is provided along with a link to where further
details can be found. The site does not currently use RSS.

Figure 12. Screenshot of the FHWA State Practices Database
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A similar reference site is the Center for Environmental Excellence (CEE), hosted and maintained by the
American Association of State Highway and Transportation Officials (AASHTO) and shown in Figure
13. The CEE has a specific section dedicated to the NEPA Process with an area, called “Case Studies”
for success stories, best practices and innovative tools. Case studies are submitted by government
agencies through a form available on the website. There are only a handful of case studies currently
posted. This site does not use RSS.

Figure 13. Screenshot of the AASHTO Center for Environmental Excellence
(http://environment.transportation.org/environmental_issues/nepa_process/case_studies.aspx)

Implementation and Maintenance Requirements
In its simplest form, this strategy requires a limited level of effort on the part of state DOTs to submit
information to existing resource websites so that it can be accessed and shared more easily across
agencies. Both the State Practices Database and the CEE currently have in place the structure and process
to acquire and host this information.
There is an additional opportunity to leverage existing resource websites to implement other strategies,
such as the RSS Aggregator or Centralized Search Site. This would require additional coordination and
effort to determine (1) if there is a desire on the part of the site owners to expand their sites to include this
type of service, and (2) the process for accomplishing the expanded service. The levels of effort
associated with these individual strategies are described separately.
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Advantages and Disadvantages
The benefit of integrating a solution into these existing tools is that those who work in the world of
transportation and NEPA are already using them. Promoting the FHWA Environmental Review Toolkit
site and encouraging contribution to the State Practices Database from states would help increase sharing
of NEPA-related guidance materials and proven practices for doing so. In addition, FHWA’s monthly
newsletter is available on the toolkit site, which could improve awareness of upcoming updates and new
materials.
A challenge is that it requires additional effort on the part of state DOTs to prepare and submit
information to be posted. In an interview, representatives from FHWA and Volpe (see Appendix B),
indicated that there is desire and capacity on their part to host additional materials in the State Practices
database. All state DOTs interviewed were familiar with, and regularly use, the FHWA Environmental
Review Toolkit website. However, only about half of the interviewees were aware of the State Practices
Database or were only somewhat aware of it, while the other half did know about it and had submitted
materials. The majority of interviewees acknowledge they currently access other state DOT or federal
websites looking for NEPA-related materials and several interviewees thought it would be helpful to have
one location online where links to useful websites and all types of documents were available.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Informing users of updates
Educating new users
Search functions
Difficulty finding materials online
Siloed searches across agencies
Lack of knowledge about existing tools/sites
Lack of connectivity between sites

Strategy #9 – Persistent Uniform Resource Locators
Description
Maintaining links is difficult for a number of reasons. Content can be moved during web site
reorganization efforts, causing link errors for both internal linking pages as well as on any external web
sites that link to content. One way to address these problems is through PURLs, or persistent uniform
resource locators. PURLs provide a stable URL to online information. Other approaches are addressed
in other strategies, including:
Performing regular link checks (see Strategy #4 - Formal Process & Tools for Maintaining and
Updating Web-Based NEPA Guidance Materials).
Organizing a website into easily understood directory structures (URLs) (see Strategy #10 Internal Search Engine Optimization).
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Example
A screen shot of the PURL link used by the WorldCat library site (searches over 10,000 libraries
worldwide) is shown below.

Link URL - http://purl.access.gpo.gov/GPO/LPS122032
Figure 14. PURL for the WorldCat site

Implementation and Maintenance Requirements
Any organization can set up a system to resolve links and create PURLs for their content. Currently, they
are used most often by libraries, academic institutions, and parts of the Federal government. A detailed
explanation of exactly how PURLs work and technical details on administering a PURL resolving service
was written by the Internet Society (available at http://www.isoc.org/inet96/proceedings/a4/a4_1.htm). At
its most basic level, it provides a permanent link to a document as long as the domain remains the same.
While it can be technically difficult to set up PURLs on a domain, many Federal agencies publish their
guidance documents via the GPO (Government Printing Office) and can use their PURL support services
to maintain access to the document and provide a permanent link. The GPO office maintains these links
for their online publications so that the link will always work to direct users to the document. The GPO
does maintenance on PURLs and will even route the link to their own system if the item was deleted on
the host site (but only if it was archived in the GPO network). If it was not archived, the link will display
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a message from the GPO that it is no longer available online as of a given date. For more information on
the GPO PURL program, visit the Federal Library Depository Program online at
http://www.fdlp.gov/collections/building-collections/614-purls.
To discover whether or not the GPO has created a PURL for a document, search the Catalog of U.S.
Government Publications (available at http://catalog.gpo.gov). Below are two examples of records from
the GPO Catalog (only some of the fields from each record are shown here). The field named “Internet
Access” provides the PURL for the document. If a PURL has not yet been created, a request to make one
can be submitted to the GPO.
Title: Exploring National Environmental Policy Act processes across federal land management
agencies [electronic resource]
Publisher Info: Portland, OR: U.S. Dept. of Agriculture, Forest Service, Pacific Northwest
Research Station, [2009]
Internet Access: http://purl.access.gpo.gov/GPO/LPS122032
Title: Guidance for the use of latest planning assumptions in transportation conformity
determinations [electronic resource]: revision to January 18, 2001 guidance memorandum /
Author: United States. Environmental Protection Agency. Office of Transportation and Air
Quality.
Publisher Info.: [Washington, D.C.] : U.S. Environmental Protection Agency, Office of
Transportation and Air Quality, Transportation and Regional Programs Division, [2008]
Internet Access: http://purl.fdlp.gov/GPO/gpo14162
State agencies can also make use of PURLs. The Online Computer Library Center (OCLC, a non-profit
organization supporting libraries worldwide), provides PURL support at its site http://purl.oclc.org. Users
can register and manage PURLs using the tools available. Their FAQ provides detailed information on
how PURLs work and how users can utilize the site to help resolve PURLs as well as creating partial
redirects. Users must have administrative rights to the domain site in order to manage PURLs. This topic
is discussed in depth within their FAQ at this page; http://purl.oclc.org/docs/faq.html#toc2.4. Working
with their IT department, any state agency can set up a PURL management program with relatively little
time and effort. Training for content providers typically involves providing explicit instruction on
appending a specific URL preceeding any link to content within the site to create a PURL.
PURLs are similar in function to the Digitial Object Identifier (DOI) system in that both are used to
provide permanent links to documents. However, the DOI name works idependently of a domain. It was
developed by trade associations in the publishing industry to address the issue of providing permanent
links to copyrighted material. Should content be sold to another publisher, the original DOI would still
work as the registration would follow the current registered content owner. While state agencies could
possibly use this standard, it involves paying to register via one of the Registration Agencies (see the
current list at http://www.doi.org/registration_agencies.html). It is not likely to be a useful tool for state
agencies at this time, but as the system develops further there may be more push for state agencies to use
it for permanent link management.

Advantages and Disadvantages
The advantages of using PURLs to provide links to documents are many. They encourage libraries and
other agencies to more readily link to a resource as they will see that it is a stable link with an implied
commitment to maintain access to the content. PURLs are also shorter, which can make them more stable
when used in various databases which may have maximum field length restrictions. If agencies are able to
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take advantage of the GPO’s PURL support program it will eliminate agencies’ IT support to create URL
resolving solutions within their own domains. State agencies will also benefit from implementing PURLs
via OCLC; once the initial scrpts are written, content providers can update them easily.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Keeping guidance up to date, including web sites
Search functions
Updating hyperlinks

Strategy #10 – Internal Search Engine Optimization
Description
Most modern websites, including those used by state DOTs to distribute environmental guidance, provide
a search option to allow visitors to find webpages and documents via keywords. This functionality is
powered by an internal search engine which provides two main functions: 1) crawl (or scan) the website
reading every webpage and document to create a word index of all information and 2) provide a
mechanism to search across that word index. This strategy addresses best practices in organizing a
website to optimize the internal search engine and provide more relevant results.
The best practices may depend on the internal search engine used. There are several typical search
engines used on most websites. The search engines listed below are three of the most popular (with the
Google products in heavy use in our small sample of state DOT websites):
Google Search Appliance – The Google Search Appliance is a paid product that includes a
dedicated server (installed in the state’s data center) and the Google search software. It is
currently being used by the Alaska Department of Transportation and Public Facilities and the
New York State DOT. (AK, NY)
Google Custom Search – Google Custom Search is a free service that allows a website to
perform a search, using Google behind the scenes but with results limited to just the state’s
website, and present the results within the same website. It allows a state to easily re-use the
power and accuracy of Google search while providing the user a consistent web experience. This
engine is being used by Caltrans, Virginia DOT, and South Dakota DOT.
Solr – Solr is an open-source search engine that provides complete customization and tailoring. It
does not appear to be used heavily in state DOTs given a small sample of states. However, it is
used to power search in many high-traffic websites like the White House, Ticketmaster, Sears,
and Netflix.
Others – There are numerous other third-party companies that provide paid search engines.
There is a science and art to improving search results on sites like Google and Bing. Many of those same
practices can be used on a state’s website to improve their own internal search engine results:
Include informative metadata for all webpages and documents – Each webpage/document
should have standard metadata applied to help describe the content, beyond just the content of the
page/document. This includes the standard metadata tags for title, author, description, keywords,
and date. Adding synonyms for important keywords can help a large audience find information,
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even if they use non-standard terms (Ex: a visitor may use “ICE”, “secondary impacts” or
“indirect and cumulative effects”). States should be careful to include informative metadata, and
not just copy the page title into the description and keywords fields.
Ensure webpages have HTML titles – A special HTML code is used to give a webpage a title.
Website authors should ensure that this field is completed properly. Search hits in the HTML
title are often given more weight than search hits in the webpage body.
Utilize an informative website directory structure – Organizing a website into easily
understood directory structures (URLs) can allow search engines to utilize hits in the directory
name to help provide context and relevancy for matches. NYSDOT has good directory structures
with each directory using an informative name that allows the search engine to determine how the
page fits within the rest of the site (Ex:
https://www.dot.ny.gov/divisions/engineering/environmental-analysis/manuals-andguidance/epm/chapter-4). These are often called pretty URLs in that the URL is easily read an
understood by both a website visitor and search engine. An ugly URL would utilize query strings
and IDs that are not easily understood (Ex: http://www.state.gov/page?id=38892HJ&cat=6E).
Training content providers to follow best practices for naming folders and files can also assist in
easier link maintenance. An example is to remove spaces in file names and to keep file names
short. Each space in a file name becomes three characters when converted into a link. For
example a document with the file name “Space and Time.pdf” when uploaded to the web site
www.yourwebsite.com would become http://www.yourwebsite.com/space%20and%20time.pdf.
If the document location includes folders with spaces in the name this is compounded. Some
agencies have unique document IDs assigned to linked content rather than titles based on the
name of the document or contents of the document. These further shorten the length of the link,
but it does require a database or other method for tracking and assigning unique IDs.
Another best practice is to implement full-text search engines in web applications in addition to the
overall website search. In addition to the site-wide search engine, many websites have sub-sites or
applications with their own search mechanism. Many times, these custom applications do not use a fulltext search engine, but should. For example, the State Practices Database, does not use a full-text search
engine. Searching on the terms “group composed” returns a single hit for Virginia DOT document.
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Screen clipping taken: 5/7/2012 7:00 AM

Figure 15. FHWA State Practices Database search results

However, searching on slight variations of those terms, easily handled by a full-text search engine, returns
no results. For example, searching on “groups composed” or “composed groups” returns no hits.

Figure 16. Lack of search results with slight variations on terms

Another approach to help site visitors who wish to search by a specific topic is to provide a drop-down
list of searchable categories. Using this approach, site visitors will not have to guess at the terminology
used on a specific site – it will be provided for them in the list. Many state DOTs will have their own set
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of categories to include in a drop-down list. Other agencies may benefit from the site organization and
search menus provided on the State Practices Database (see Strategy #8 – Expanded use of Existing
Reference Sites).

Example
Consider the VDOT page on Environmental Requirements of Transportation Projects. The page does
correctly use an HTML title and has a relatively informative, pretty URL. However, the actual page
metadata does not provide any extra value or include additional words that could help visitors find the
page.
Good use of HTML title

Decent pretty URL

Sparse metadata that adds no
other description of the content
and does not help with
searching

Figure 17. Sporadic use of metadata on a webpage

Implementation and Maintenance Requirements
Ensuring that webpages and documents include informative metadata and the HTML title is not a
complex task and does not require a large amount of effort. Adding this metadata can be accomplished
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over a period of time, as resources permit. Depending on the website technology used, it could be
performed by subject matter experts without IT support.
Utilizing an informative website directory structure can be a much harder task. It may involve a re-design
of a website and its sitemap (including re-mapping all existing links). It also may require changes to the
technology (web content management system) to generate pretty URLs. This could be a significant IT
investment depending on the current technology used.

Advantages and Disadvantages
This strategy has several advantages:
Many of the best practices (such as adding metadata) require a low level of effort and can usually
be done with non-IT staff (possibly even temporary hires or interns).
The work can occur over time, as resources permit.
The effects can be seen as soon as the search engine re-crawls the page (usually overnight).
There is one disadvantage:
The effort to redesign the website’s directory structure could be significant and require IT
resources and coordination.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Search functions
Difficulty finding materials online

Strategy #11 – Modern Techniques to Highlight Content Updates
Description
Visitors who return to a website again and again, such as NEPA practitioners looking for guidance on a
particular topic, will often navigate straight to what they need, without looking at a website overall to see
what might be new or updated. One strategy to help raise the awareness of those using environmental
guidance when there is new or updated material is to use modern website techniques to highlight changes.
These techniques include:
Having a history page to document changes to guidance
Highlighting changed sections with an eye-catching “New” or “Updated” icon
Highlighting changed sections in a “What’s New” area of the environmental guidance home page
Highlighting changed sections in an enhanced footer of the website
Including the page’s last modified timestamp somewhere on the page to indicate the recency of
information to the site visitor

Example
Several DOTs are already using these techniques, but they are not used consistently.
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1. Caltrans has a detailed posting history page to document changes to their Standard Environmental
Reference.

Figure 18. Caltrans Posting History page
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2. Caltrans has a few references to updates that use a “New” icon to illustrate new content.
However, DOTs should remember to remove the icon after a set period of time (like 90 days).

Figure 19. Caltrans use of a “New” icon
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3. VDOT includes the page’s last modified timestamp on the page to indicate how recent the
information is.

Figure 20. VDOT's use of a page timestamp
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4. NYSDOT provides a comprehensive comparison between their 2008 version of their
Environmental Manual and their evolving changes from 2010. The comprehensive comparison
documents the dates of revisions and also warns visitors looking at the old version when specific
sections have been updated.

Figure 21. NYSDOT's comparison of previous environmental guidance
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5. The Strategic Highway Research Program’s Transportation for Communities (TCAPP) website
utilizes a “What’s new in TCAPP” section on the Home page to highlight changes. It also uses a
detailed enhanced footer with a full list of page links and a “New” icon for pages that have
changed. Usability studies and TCAPP’s own web traffic analytics have proven that enhanced
footers are highly used by site visitors. Since they have the added benefit of appearing on every
page, they are also a good mechanism for highlighting changes to the site. Advertising updates in
the footer will help communicate changes to the user no matter what page they use to enter the
site.
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Figure 22. Transportation for Communities – Advancing Projects through Partnerships use of an enhanced footer with
“new icon” and an area to highlight new material (transportationforcommunities.com)
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Implementation and Maintenance Requirements
The techniques described in this strategy are not hard to implement or maintain. Creating a detailed
history page can be done by DOT staff and would require little IT support. The best time to document the
changes is when revisions are taking place since the updates are well known. The other techniques to
include the use of “New” icons, page timestamps, and a “What’s New” section on the Home page and
footer may require some IT support, but it is not significant.

Advantages and Disadvantages
This strategy has several advantages:
Highlighting new information quickly informs site visitors and helps them understand and
comply with the environment guidance
Clear documentation of guidance revisions on the website can also help DOT staff answer
questions and research issues
There is one disadvantage:
Some of the techniques may require coordination with IT support.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Keeping guidance up to date, including websites
Informing users of updates
Educating new users
Coordinating with IT support

Strategy #12 – Centralized Search Site
Description
A centralized search website that automatically indexes (scans every page and records the location of
each word like a book index) DOT environmental guidance websites and documents, could be a valuable
resource for transportation practitioners. Over the last ten years, advances in the art and science of text
searching and the introduction of open-source search engines, like Apache Solr or Sphinx, have made it
possible to provide cost effective, powerful and robust search websites. This strategy involves the
development of a centralized search website that indexes environmental guidance from a set of official,
registered URLs. Note that this strategy is not a document library – no guidance materials would be
hosted on the website, rather it would be used to search other pages where guidance materials are hosted
and provide access to them. The search engine would implement modern techniques to provide a
powerful search experience:
Maintain a list of registered URLs to official state DOT guidance websites and documents
Provide full-text searching across websites and files (Ex: PDFs, Word documents, PowerPoint
documents…)
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Provide hit highlights to bold the matching search terms within the context of a sentence to allow
a user to easily determine the quality of the match
Support word-stemming so that slight word variations would still return matches (“roads”
matches “road”, “freeze” matches “freezing”)
Support synonyms widely used in the transportation industry (“ICE” matches “secondary
impacts” matches “indirect and cumulative effects”)
Provide search facets to easily allow a user to filter the existing set of search results by useful
categories like state, topic, and year
Provide intelligent relevancy ranking to order frequently viewed, popular, and better matches near
the top of the search results
Figure 23 shows a conceptual diagram of how a centralized search site could index the environmental
guidance on state DOT web pages and documents. The application could crawl the entire environmental
guidance section of state’s website or target specific files on the website.

Figure 23. Conceptual diagram of a centralized search site

This technique would offer a robust search mechanism, focused on state environmental guidance, and
provide an excellent search experience to the user.
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Example
The NCHRP 20-63B project to redesign the Research Performance Measures website recently introduced
a powerful full-text index and search page using Apache Solr. Figure 24 shows the search results page
after a search on the term “plan.” The search mechanism included many of the search techniques
described above including hit highlighting, word stemming, and search facets. Initial response to the
functionality has been very positive.

Figure 24. Research Performance Measures search results page

As with many of the other strategies described, this strategy builds on others and can be combined with
others. For example, a Centralized Search Site could be used in conjunction with Strategy #1 Glossary
and Strategy #10 Internal Search Engine Optimization. The development of a glossary could easily lead
to the development of a synonym list (ex., indirect effects, indirect impacts, secondary effects…). This
synonym list could be configured in a full-text search index to provide a robust user search experience.
Search best practices recommend configuring the search index tool with the synonyms before indexing
the site. This is as simple as subject matter experts sending synonym lists (with frequent updates over
time) to IT staff to configure in the search engine. Best practices also recommend presenting the results
of synonym hits initially because the most relevant hits may be from the synonym words, not the exact
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words typed in by the user. However, the site should also allow the user to search on just the exact words
and exact word order. Most search engines provide this functionality if the user types in the terms
surrounding by quotes (ex., searching on “indirect effects” instead of just indirect effects).

Implementation and Maintenance Requirements
Implementing a centralized search site would involve creating a custom web application. This means the
site would need to be designed, developed, tested, and maintained. All existing state DOT environmental
websites with their URLs are captured in the inventory developed through Tasks 1 and 2 of this project;
providing a good foundation for developing a centralized search page. Additional effort from subject
matter experts would be required to identify appropriate facets and synonyms for the centralized search
page. Funding would need to be secured for the effort and a site owner needs to be defined to manage the
site.

Advantages and Disadvantages
This strategy has several advantages:
Provides a robust search mechanism to allow users to search within a state’s documentation and
also across states’ websites
Allows states to continue to maintain official documentation on their own websites
Supports industry accepted synonyms to allow users to search on industry variations of the same
terms (something that Google does not provide)
There are a couple of disadvantages:
This strategy requires development of a web application, which could be costly.
It also would require a website owner to be named/nominated that can maintain the site on behalf
of the participating states.

Common Challenges Addressed
The common challenges associated with updating, maintaining, and sharing NEPA-related guidance
addressed by this strategy are:
Informing users of updates
Educating new users
Search functions
Difficulty finding materials online
Siloed search functions
Lack of knowledge about existing tools/sites
Lack of connectivity across existing tools/sites

CONCLUSIONS AND SUGGESTED RESEARCH
Within state DOTs, there is a vast range in the volume and type of NEPA-related guidance materials
developed, maintained, and shared. However, most state DOTs are maintaining their materials in
electronic format (Internet or Intranet), and most successful practices have been related to using these
formats. A number of common challenges were identified through interviews with state DOTs (see Table
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2). At the root of all challenges is the need for efficiency – those who manage NEPA guidance materials
need to be able to make changes quicker and get the word out easily. Those who use NEPA guidance
materials need to be able to find what they need more easily and stay aware of updates and changes.
The strategies section includes recommendations for addressing each of the individual challenges. The
recommendations are all related to increasing the efficiency of updating, sharing, and maintaining NEPA
guidance materials. The strategies are not exclusive – any agency could choose to implement one or more
of the recommendations. In addition, many of the strategies could be implemented by individual agencies
in the short- or long- term. The summary of the level of effort to implement and maintain each strategy
and expected resulting benefits provided in Table 4, can be used as a guide by individual agencies to
pinpoint and evaluate the strategies that might be most useful and easily implemented given their unique
circumstances, challenges, and materials. Three strategies – Expanded use of Existing Resource
Websites, RSS Aggregator, and Centralized Search Site – require broader coordination across agencies
and a higher level of effort to implement. Research and funding to further develop these strategies is
recommended.

53

NCHRP 25-25 Task 77
Strategic Options of Inventorying and Updating Environmental Guidance and Links

July 27, 2012

GLOSSARY OF TERMS
Community of practice (CoP): Subject specialist group (using conversing virtually online) that can
share troubleshooting tips and updating challenges. If there is a staffing change, the CoP can bring a new
member quick up to speed on the organization’s web site updating process. A CoP group/groups allows
the organization to leverage collective experience as part of their overall knowledge management
processes.
Content Management System (CMS): Software applications used to create websites that allow non-IT
to create and edit webpages without requiring knowledge of HTML. Used to organize and facilitate
collaborative content creation. The software allows for varying permission from multiple content
providers, reduces duplication by tracking uploaded documents, and typically has hyperlink maintenance
tools.
Google Custom Search: Free service that allows a website to perform a search, using Google behind the
scenes but with results limited to just the state’s website, and present the results within the same website.
Google Search Appliance: Paid Google product that includes a dedicated server (installed in the state’s
data center) and the Google search software.
Hit Highlighting: The practice of highlighting matching search terms (with bolded or colored text)
within the context of a sentence. Example: If you search for “nepa”, a result with highlighting could look
like “The National Environmental Policy Act (NEPA) is a United States environmental law that
established a U.S. national policy promoting…”
Index: In a software or search context, an index is listing of words with references to documents or
webpages that contain those words. This is similar to how an index for a book is a listing of words with
references to the page numbers where those words occur.
Intranet: Collection of private computer networks within an organization.
Metadata: Information that describes data. In the context of webpages, metadata helps describe the
webpage (title, author, description, keywords, and date) beyond just the content of the page/document.
Microformats: A set of simple, open data formats built upon existing and widely adopted standards.
Microformats.org has become an authoritative website for detailed specifications for typical semantic
formats.
Open-source search engines: Search engine software that is released under open-source licenses, which
generally mean the software is free of charge for your use or customization.
Optical character recognition (OCR): Mechanical or electronic conversion of scanned images of
handwritten, typewritten or printed text into machine-encoded text.
RSS: Really Simple Syndication (RSS) is a standard format used by websites to announce changes in
content. It gives website managers a consistent method for announcing changes to content and website
visitors an easy way to learn of important, recent changes without having to constantly re-visit a website
and search for updates.
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RSS aggregator: Collects news from various RSS feeds and provides a consistent, easy-to-use website
to see the update announcements.
Schema: The listing and specifications of each field of data that is part of the standard.
Semantic coding: Adding very detailed, low-level metadata down to the paragraph, bullet, sentence, or
word level (this is information within the webpage).
Solr: One of the more popular, open-source search engines that provides complete customization and
tailoring.
Word stemming: Reducing a word to its stem or root form, thus, the key terms of a query or document
are represented by stems rather than by the original words. This allows for very robust searching on
slight word variations (“car” vs. “cars”, “freeze” vs. “freezing”).
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