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National Tunnel Inspection Standards

AGENCY: Federal Highway
Administration (FHWA), Department of
Transportation (DOT).

ACTION: Supplemental Notice of
Proposed Rulemaking (SNPRM).

SUMMARY: The FHWA is proposing the
National Tunnel Inspection Standards
(NTIS) for highway tunnels. The FHWA
previously proposed the NTIS in a
notice of proposed rulemaking (NPRM)
published in the Federal Register on
July 22, 2010. On July 6, 2012, the
President signed the Moving Ahead for
Progress in the 21st Century Act (MAP-
21), which requires the Secretary to
establish national standards for tunnel
inspections. The MAP-21 requires that
NTIS contain a number of provisions
that were not included in the proposal
set forth in the earlier NPRM. As a
result, FHWA is issuing this SNPRM to
request comment on a revised NTIS
proposal that incorporates the
provisions required by MAP-21. This
SNPRM proposes requirements for
tunnel owners, including the
establishment of a program for the
inspection of highway tunnels,
maintenance of a tunnel inventory,
reporting of the inspection findings to
FHWA, and correction of any critical
findings identified during these
inspections.

DATES: Comments must be received on
or before September 30, 2013. Late-filed
comments will be considered to the
extent practicable.

ADDRESSES: Mail or hand deliver
comments to: Docket Management
Facility, U.S. Department of
Transportation, 1200 New Jersey
Avenue SE., Washington, DC 20590, or
submit electronically at http://
www.regulations.gov, or fax comments
to (202) 493-2251. All comments should
include the docket number that appears
in the heading of this document. All
comments received will be available for
examination and copying at the above
address from 9 a.m. to 5 p.m., e.t.,
Monday through Friday, except Federal
holidays. Those desiring notification of
receipt of comments must include a self-
addressed, stamped postcard or may
print the acknowledgment page that
appears after submitting comments
electronically. Anyone is able to search

the electronic form of all comments in
any one of our dockets by the name of
the individual submitting the comment
(or signing the comment, if submitted
on behalf of an association, business, or
labor union). You may review the U.S.
Department of Transportation’s (DOT)
complete Privacy Act Statement in the
Federal Register published on April 11,
2000 (Volume 65, Number 70, Pages
19477-78), or you may visit http://
DocketsInfo.dot.gov.

FOR FURTHER INFORMATION CONTACT: Mr.
Jesus Rohena, Office of Bridge
Technology, HIBT-10, (202) 366—4593;
Mr. Joey Hartmann, Office of Bridge
Technology, HIBT-10, (202) 366—4599;
or Mr. Robert Black, Office of the Chief
Counsel, HCC-30, (202) 366—1359,
Federal Highway Administration, 1200
New Jersey Ave. SE., Washington, DC
20590.

SUPPLEMENTARY INFORMATION:

Electronic Access and Filing

This document, the advance notice of
proposed rulemaking (ANPRM), NPRM,
and all comments received may be
viewed online through the Federal
eRulemaking portal at http://
www.regulations.gov. The Web site is
available 24 hours each day, 365 days
each year. An electronic copy of this
document may also be downloaded by
accessing the Office of the Federal
Register’s home page at: https://
www.federalregister.gov.

Executive Summary
I. Purpose of the Regulatory Action

This regulatory action seeks to
establish national standards for tunnel
inspections consistent with the
provisions of MAP-21, which includes
requirements for establishing a highway
tunnel inspection program, maintaining
a tunnel inventory, and reporting to
FHWA of inspection results and, in
particular, critical findings, meaning
any structural or safety-related
deficiencies that require immediate
follow-up inspection or action. The
NTIS proposed in this SNPRM apply to
all structures defined as highway
tunnels on all public roads, on and off
Federal-aid highways, including tribally
and federally owned tunnels.

Routine and thorough inspections of
our Nation’s tunnels are necessary to
maintain safe tunnel operation and
prevent structural, geotechnical, and
functional failures. In addition, data on
the condition and operation of our
Nation’s tunnels is necessary in order
for tunnel owners to make informed
investment decisions as part of an asset
management program for maintenance
and repair of their tunnels. Recognizing

that the safety and security of our
Nation’s tunnels are of paramount
importance, Congress declared in MAP—
21 that it is in the vital interest of the
United States to inventory, inspect, and
improve the condition of the Nation’s
highway tunnels. As a result of this
declaration and the authority
established by MAP-21 in 23 U.S.C.
144, FHWA is proposing the NTIS.

II. Summary of the Major Provisions of
the Regulatory Action in Question

The NTIS proposes the establishment
of a national tunnel inventory; routine
inspections of tunnels on all public
roads, on and off Federal-aid highways,
including tribally and federally owned
tunnels; written reports to FHWA of
critical findings, as defined in 23 CFR
650.305; training for tunnel inspectors;
a national certification program for
tunnel inspectors; and the timely
correction of any deficiencies.

Section 650.503 describes the
applicability of the proposed NTIS as
authorized by MAP-21.

Section 650.507 describes the
organizational requirements associated
with successful implementation of the
proposed NTIS. Tunnel inspection
organizations would be required to
develop and maintain inspection
policies and procedures, ensure that
inspections are conducted in
accordance with the proposed
standards, collect and maintain
inspection data, and maintain a registry
of nationally certified tunnel inspection
staff.

Section 650.509 proposes certain
minimum qualifications for tunnel
inspection personnel. A Program
Manager would, at a minimum, be a
registered Professional Engineer (P.E.),
have 10 years of tunnel or bridge
inspection experience, and be a
nationally certified tunnel inspector.
The Team Leader would be a registered
P.E. and a nationally certified tunnel
inspector. This section also describes
the proposed requirements for national
certification of inspection staff.

Section 650.511 proposes a minimum
inspection frequency of 24 months for
routine tunnel inspections. An owner
would be permitted to increase or
decrease the frequency of inspection of
particular components based on the age,
condition, or complexity of those
components.

Section 650.513 proposes the
establishment of a statewide, Federal
agencywide, or tribal governmentwide
procedure to ensure that critical
findings, as defined in 23 CFR 650.305,
are addressed in a timely manner.
Owners would be required to notify
FHWA within 24 hours of identifying a
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critical finding and the actions taken to
resolve or monitor that finding. This
section also discusses proposed
inspection procedures for complex
tunnels, load rating of tunnels, quality
assurance/quality control procedures,
and the inspection of functional
systems.

Section 650.515 defines certain
inventory data information to be
collected and reported for all tunnels
subject to the NTIS within 120 days of
the effective date of this proposed rule.
This data would be used to create a
national inventory of tunnels that would
result in a more accurate assessment
and provide the public with a more
transparent view of the number and
condition of the Nation’s tunnels.

II1. Costs and Benefits

The FHWA only has limited data
regarding the number of highway
tunnels in the Nation, the frequencies at
which those tunnels are inspected, and
the costs associated with their
inspection. The FHWA received some
data from a 2003 informal survey FHWA
conducted of tunnel owners.?
Throughout this SNPRM, FHWA relies
on the data received from that survey in
order to develop estimates of the costs
and benefits of this rulemaking. The
FHWA expects that there may be some
tunnels that could be covered by the
expanded scope of this rulemaking that
were not included in the survey’s
limited data set; however, we believe
that those tunnels would only be a
fraction of the total cost and that the
2003 survey data provide a sufficient
basis for FHWA'’s analysis throughout
this SNPRM. We seek specific comment
on this issue.

The FHWA expects that the overall
increase in tunnel inspection costs
across the Nation will be modest, as the
vast majority of tunnel owners already
inspect at the 24-month interval
required by the NTIS. The FHWA does
not have any information regarding the
cost of fixing critical findings that are
uncovered as a result of provisions in
this rulemaking. Based on current data,
only two tunnel owners, that together
own 15 tunnels (bores), would be
required to increase their current
inspection frequency as a result of the
requirements proposed in this SNPRM.
The FHWA is proposing this action
because ensuring timely inspections of
highway tunnels would not only
enhance the safe passage of the traveling
public, it would also protect
investments in key infrastructure, as
early detection of problems in tunnels
will likely increase the longevity of

1See section II1.D. for more information.

these assets. The FHWA does not have
sufficient information to quantify the
benefits of this rulemaking, and as such
is not able to determine if there are net
benefits. We seek comments on benefits
resulting from this rulemaking, the costs
associated with fixing critical findings
that are identified during inspections, as
well as the costs of re-routing or closing
traffic in order to conduct the
inspections.

Background

I. Changes to the Proposed Rule
Required by MAP-21

The FHWA previously proposed the
NTIS in an NPRM published in the
Federal Register on July 22, 2010, at 75
FR 42643. That proposal did not address
the provisions for national standards for
tunnel inspections detailed in the
subsequently enacted MAP-21. As a
result, FHWA is issuing this SNPRM to
request comment on a revised NTIS
proposal that incorporates the
provisions required by MAP-21.

In Section 1111(a) of MAP-21,
Congress declared that it is in the vital
interest of the United States to
inventory, inspect, and improve the
condition of the highway tunnels of the
United States.

Section 1111(b) broadens the
authority of the NTIS previously
proposed in the NPRM and extends that
authority to tunnels owned or operated
by tribal governments.

Section 1111(d) requires annual
revisions be made to the inventory of
tunnel data collected under MAP-21
authority and reporting on that
inventory to Congress.

Section 1111(h) requires the Secretary
to establish inspection standards to
ensure uniformity of inspections and
evaluations, to define a maximum time
period between inspections, to detail
the qualifications required for those
charged with carrying out the
inspections, to require that appropriate
records are retained, and to create a
procedure for national certification of
highway tunnel inspectors. As a result,
provisions are now proposed in this
SNPRM for the certification of national
tunnel inspectors.

Section 1111(h) also requires the
establishment of procedures to conduct
reviews of State compliance with NTIS,
as well as for the reporting of critical
findings, as defined in 23 CFR 650.305,
and any monitoring or corrective actions
taken in response to critical findings. As
a result, provisions are now proposed in
this SNPRM that describe how State
compliance will be determined and
when and how often reporting to the
FHWA on critical findings, and any

follow-up actions taken in response to
those findings, are required.

Section 1111(i) requires that training
programs be established for tunnel
inspectors. In response, the SNPRM
now includes provisions that require
approved training for Program
Managers, Team Leaders, and
inspectors.

II. Need for Tunnel Inspection
Standards

The majority of road tunnels in the
United States were constructed during
two distinct periods of highway system
expansion. A significant number of
these tunnels were constructed in the
1930s and 1940s as part of public works
programs associated with recovery from
the Great Depression. Another
significant number were constructed for
the developing Interstate Highway
System in the 1950s and 1960s. As a
result, most of these structures have
exceeded their designed service lives
and need to be routinely inspected in
order to ensure continued safe and
efficient operation.

The structural, geotechnical, and
functional (electrical, mechanical, and
other) components and systems that
make up tunnels are subjected to
deterioration and corrosion due to the
harsh environment in which these
structures are operated. As a result,
routine and thorough inspection of
these elements is necessary to collect
the data needed to maintain safe tunnel
operation and to prevent structural,
geotechnical, and functional failures. As
our Nation’s tunnels continue to age, an
accurate and thorough assessment of
each tunnel’s condition is critical to
avoid a decline in service and maintain
a safe, functional, and reliable highway
system.

In addition to ensuring safety, it is
also necessary to collect data on the
condition and operation of our Nation’s
tunnels in order for owners to make
informed investment decisions as part
of a systematic integrated transportation
asset management approach. Without
such an approach, ensuring an
accountable and sustainable practice of
maintenance, preservation,
rehabilitation, or replacement across an
inventory of tunnels is a significant
challenge. Data-driven asset
management provides tunnel owners
with a proven framework to
demonstrate long-term accountability
and accomplishment. To meet the needs
of this management approach, the data
collected needs to be robust enough to
support these investment decisions
within a State and consistent enough
across the Nation to identify trends in
performance and demonstrate the
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linkages between Federal transportation
expenditures and transportation agency
programmatic results.

Timely and reliable tunnel inspection
is vital to uncovering safety problems
and preventing failures. When corrosion
or leakage occurs, electrical or
mechanical systems malfunction, or
concrete cracking and spalling signs
appear, they may be symptomatic of
problems. The importance of tunnel
inspection was demonstrated in the
summer of 2007 in the I-70 Hanging
Lake tunnel in Colorado when a ceiling
and roof inspection uncovered a crack
in the roof that was compromising the
structural integrity of the tunnel. This
discovery prompted the closure of the
tunnel for several months for needed
repairs. The repairs prevented a
potential catastrophic tunnel failure and
loss of life. That potential catastrophe
could have resulted in the need for an
even longer period of repairs, and also
may have resulted in injuries and
deaths.

Unfortunately, loss of life was not
avoided in Oregon in 1999. In January
of that year, a portion of the lining of the
Sunset Tunnel located near Manning,
west of Portland, collapsed, killing an
Oregon Department of Transportation
(ODOT) employee. At the time of the
collapse, the lining was being inspected
to ensure its safety after a heavy rain in
response to a report by a concerned
traveler on the highway that passes
through the tunnel. The extent of
deterioration in the lining had not been
identified and regularly documented in
previous inspections of the tunnel,
which occurred variably. As a result, the
lining had deteriorated to the point that
the safety inspection after the rain event
was sufficient to trigger the collapse.
Following the accident, ODOT reviewed
their tunnel inspection program and
identified a need to define what a
tunnel is, establish the criteria to be
used to inspect a tunnel, define the
professional qualifications needed for a
tunnel inspector, and to create tunnel
inspection procedures.

Inadequate tunnel inspection was
again linked to a loss of life in
Massachusetts in 2006. In July of that
year, a portion of the suspended ceiling
collapsed onto the roadway in the I-90
Central Artery Tunnel in Boston, killing
a motorist. It also resulted in closure of
this portion of the tunnel for 6 months
while repairs were made, causing
significant traffic delays and
productivity losses. The National
Transportation Safety Board (NTSB)
stated in its accident investigation
report that, “had the Massachusetts
Turnpike Authority, at regular intervals
between November 2003 and July 2006,

inspected the area above the suspended
ceilings in the D Street portal tunnels,
the anchor creep that led to this
accident would likely have been
detected, and action could have been
taken that would have prevented this
accident.” 2 Among its
recommendations, NTSB suggested that
FHWA seek legislative authority to
establish a mandatory tunnel inspection
program similar to the National Bridge
Inspection Standards (NBIS) that would
identify critical inspection elements and
specify an appropriate inspection
frequency. Additionally, the DOT
Inspector General (IG), in testimony
before Congress in October 2007,
highlighted the need for a tunnel
inspection and reporting system to
ensure the safety of the Nation’s
tunnels, stating that FHWA “should
develop and implement a system to
ensure that States inspect and report on
tunnel conditions.” The IG went on to
state that FHWA should establish
rigorous inspection standards.3

More recently, inspection of ceiling
panels in the westbound 1-264
Downtown Tunnel in Portsmouth,
Virginia, prevented a catastrophic
failure. The Virginia Department of
Transportation (VDOT) routinely
performs an in-depth inspection of this
tunnel at approximate intervals of 5 to
7 years. During an inspection in 2009,
VDOT personnel found aggressive
corrosion of embedded bolts used to
support the ceiling panels over the
roadway. Upon further evaluation, it
was determined that the ceiling panels
needed to be removed to ensure the
safety of the traveling public. The
tunnel was completely closed for six
consecutive weekends in order to
perform this maintenance activity. If
there had not been a timely inspection,
the corrosion would have worsened and
there would likely have been a collapse
that could have caused death, injuries,
or property damage, and potentially
complete closure of the tunnel for an
extended period of time, resulting in
significant productivity losses.

Most recently, on December 2, 2012,
the suspended ceiling in Japan’s Sasago
Tunnel collapsed onto the roadway
below crushing several cars, resulting in

2“Ceiling Collapse in the Interstate 90 Connector
Tunnel Boston, Massachusetts July 10, 2006,”
Highway Accident Report, NTSB/HAR-07/02, July
10, 2006. An electronic format version is available
at: http://www.ntsb.gov/doclib/reports/2007/
HAR0702.pdf.

3The U.S. Department of Transportation, Office
of the Inspector General, “Challenges Facing the
U.S. Department of Transportation, Fiscal Year
2008,” October 2007, CC-2008—007. An electronic
format version is available at: http://
www.oig.dot.gov/sites/dot/files/pdfdocs/
Statement6_DOTAcitivies101507 508version.pdyf.

the deaths of nine motorists. Early
reports in the media citing Japanese
officials have indicated that the collapse
is likely the result of the failure of the
anchor bolts that connected the
suspended ceiling to the tunnel roof.
According to the Central Japan
Expressway Company, which is
responsible for the operation of the
tunnel, those connections had not been
thoroughly inspected due to issues with
access.*

The FHWA estimates that tunnels
represent nearly 100 miles—
approximately 517,000 linear feet—of
Interstates, State routes, and local
routes. Tunnels such as the Central
Artery Tunnel in Massachusetts, the
Lincoln Tunnel in New York, and the
Fort McHenry and the Baltimore Harbor
Tunnels in Maryland are a vital part of
the national transportation
infrastructure. These tunnels
accommodate huge volumes of daily
traffic, contributing to the Nation’s
mobility. For example, according to the
Port Authority of New York and New
Jersey, the Lincoln Tunnel carries
approximately 120,000 vehicles per day,
making it the busiest vehicular tunnel in
the world. The Fort McHenry Tunnel
handles a daily traffic volume of more
than 115,000 vehicles. Any disruption
of traffic in these or other highly
traveled tunnels would result in a
significant loss of productivity and have
severe financial impacts on a large
region of the country.

On October 29, 2012, flooding caused
by Hurricane Sandy led to the closure
of many of the vehicular, transit, and
rail tunnels in the New York City
metropolitan area. Although it is still
too early to quantify the economic
impact of these tunnel closures, it is
expected that the economic impact was
substantial. Amtrak alone reported an
operational loss of approximately $60
million due to the closures of four of its
tunnels in the region.> These closings,
although the result of an extreme event
and not a structural or functional safety
issue, demonstrate the value of the
continued operation of tunnels. Because
of their importance to local, regional,
and national economies, and to our
national defense, it is imperative that
we properly inspect and maintain
tunnels to ensure the continued safe
passage of the traveling public and
commercial goods and services.

Of particular concern is the
possibility of a fire emergency in one of

4 http://abcnews.go.com/blogs/headlines/2012/
12/japan-orders-immediate-inspections-after-
deadly-tunnel-collapse/.

5 http://www.amtrak.com/ccurl/920/456/Amtrak-
Requests-.pdf.
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our Nation’s tunnels. Numerous
domestic and international incidents
demonstrate that tunnel fires often
result in a large number of fatalities.
One of the domestic examples occurred
in April 1982 when seven people lost
their lives in the Caldecott tunnel which
carries State Route 24 between Oakland
and Orinda, California, when a truck
carrying flammable liquid was involved
in a crash and subsequent collision with
other vehicles. In October 2001, 11
people were killed when a fire erupted
in the Gotthard tunnel in Switzerland
following a head-on collision. In 2000,
162 people were killed when a fire
started in the Kaprun train tunnel in
Austria. In 1999, 39 people died when
a truck caught fire in the Mont Blanc
tunnel on the France/Italy border. Tests
of 26 tunnels in 13 European countries
in 2010 by the European Tunnel
Assessment Programme indicated a
number of inadequacies related to fire
safety, including missing hydrants, no
barriers to close the tunnel, inadequate
lighting, and insufficient escape route
signs.® National inspection standards
are needed in the United States to
ensure that lights, signs, barriers, and
tunnel walls are inspected and fire
suppression systems are maintained in
safe and operable condition. Such safety
features are of critical importance in the
event of a fire emergency.

Ensuring timely inspections of
highway tunnels would not only
enhance the safe passage of the traveling
public, it could also contribute to the
efficient movement of goods and people
and to millions of dollars in fuel
savings. For example, the Eisenhower/
Johnson Memorial Tunnels, located
west of Denver on I-70, facilitate the
movement of people and goods from the
eastern slope of the Rocky Mountains to
the western slope. The Colorado
Department of Transportation (CDOT)
estimates that the public saves 9.1 miles
by traveling through these tunnels
instead of over U.S. Highway 6,
Loveland Pass. In the year 2000,
approximately 28,000 vehicles traveled
through the tunnels per day, which is
equal to 10.3 million vehicles for the
year.” Accordingly, FHWA estimates
that by traveling through the
Eisenhower/Johnson Memorial Tunnels,
the public saved approximately 90.7
million miles of travel and millions of
dollars in associated fuel costs in the
year 2000. These tunnels help to
expedite the transport of goods and

6 http://www.independent.co.uk/news/world/
europe/new-tunnel-rules-to-be-introduced-after-
high-death-toll-7566220.html.

7 See http://www.coloradodot.info/travel/
eisenhower-tunnel/eisenhower-tunnel-interesting-
facts.html.

people, prevent congestion along
alternative routes, and save users both
dollars and fuel. If these tunnels were
closed due to a collapse or other safety
hazard, the economic effects would be
considerable.

While the above examples do not
constitute a comprehensive list of issues
resulting from lack of inspections, these
examples do demonstrate why routine
and thorough tunnel inspection is vital
to uncovering safety problems and
preventing catastrophic failure of key
tunnel components. Some of these
tunnel operators have already taken
adequate steps, such as increasing
frequency of inspections, in order to
address these problems. These are
simply examples of why tunnel
inspections are important. These
examples of the costs of tunnel failures
and closures are not necessarily benefits
resulting from this rulemaking, because
the operators have in some cases already
taken steps absent this current
rulemaking to improve inspection
procedures.

III. Research Related to Tunnel
Inspections

In addition to the focus Congress has
given to tunnel inspection, the NTSB,
State departments of transportation
(State DOTs), the IG, the FHWA, and
others have conducted extensive
research related to tunnel design,
construction, rehabilitation, and
inspection. The following partial listing
of those activities and projects related to
tunnel safety all underscore the need to
develop consistent and reliable
inspection standards.

A. Underground Transportation
Systems in Europe: Safety, Operations,
and Emergency Response.8 In 2005,
FHWA, the American Association of
State Highway and Transportation
Officials (AASHTO), and the National
Cooperative Highway Research Program
(NCHRP) sponsored a study of
equipment, systems, and procedures
used in the operation and management
of tunnels in nine European countries
(Austria, Denmark, France, Germany,
Italy, Norway, the Netherlands, Sweden,
and Switzerland). One objective of this
scan was to identify best practices,
specialized technologies, and standards
used in monitoring or inspecting the
structural elements and operating
equipment of roadway tunnels to ensure
optimal performance and minimize

8Federal Highway Administration,

“Underground Transportation Systems in Europe:
Safety, Operations, and Emergency Response,”
Office of International Programs, FHWA-PL—-06—
016, June 2006. An electronic format version is
available at: http://international.fhwa.dot.gov/uts/
uts.pdf.

downtime for maintenance or
rehabilitation. As a result of their fact
finding, the international scan team
recommended that the United States
implement a risk-management approach
to tunnel inspection and maintenance.
In regard to current practices, the report
states that “only limited national
guidelines, standards, or specifications
are available for tunnel design,
construction, safety inspection, traffic
and incident management, maintenance,
security, and protection against natural
or manmade disasters.” The report also
notes that only “through knowledge of
the systems and the structure gained
from intelligent monitoring and analysis
of the collected data, the owner can use
a risk-based approach to schedule the
time and frequency of inspections and
establish priorities.”

B. NCHRP Project 20-07/Task 261,
Best Practices for Implementing Quality
Control and Quality Assurance for
Tunnel Inspection.?® In response to
NTSB’s preliminary safety
recommendations resulting from the I-
90 Central Artery Tunnel partial ceiling
collapse investigation in Boston, FHWA
and AASHTO initiated this NCHRP
research project. The objective of this
project was to develop guidelines for
owners to use in implementing quality
control and quality assurance practices
for tunnel inspection, operational safety
and emergency response systems
testing, and inventory procedures to
improve the safety of highway tunnels.
During the course of the project, the
researchers found that tunnel owners in
the United States are inspecting their
structures at variable intervals ranging
from more than a week to up to 6 years.
The report states that “[s]ince there is
currently no consistency in the tunnel
inspection techniques used by the
various tunnel owners, implementing
NTIS and developing a tunnel inspector
training program on applying those
standards will be vital to ensuring a
consistent tunnel inspection program
for all tunnels across the nation.”

C. Best Practices for Roadway Tunnel
Design, Construction, Maintenance,
Inspection, and Operations.? This

9 National Cooperative Highway Research
Program, “Best Practices for Implementing Quality
Control and Quality Assurance for Tunnel
Inspection,” Prepared for the AASHTO Technical
Committee for Tunnels (T-20), NCHRP Project 20—
07, Task 261 Final Report, October 2009. An
electronic format version is available at: http://
onlinepubs.trb.org/onlinepubs/nchrp/docs/
NCHRP20-07(261)_FR.pdf.

10 National Cooperative Highway Research
Program, “Best Practices for Roadway Tunnel
Design, Construction, Maintenance, Inspection, and
Operations,” Prepared for the AASHTO Technical
Committee for Tunnels (T—-20), NCHRP Project 20—

Continued
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domestic scanning tour was conducted
during August and September of 2009,
and is another activity that FHWA
conducted in partnership with
AASHTO and NCHRP to determine if a
need existed for national tunnel
inspection standards and a national
tunnel inventory. The scan focused on
the inventory criteria used by highway
tunnel owners; highway tunnel design
and construction standards used by
State DOTs and other tunnel owners;
maintenance and inspection practices;
operations, including safety, as related
to emergency response capability; and
specialized tunnel technologies. The
scan team found that the most effective
tunnel inspection programs have been
developed from similar bridge
inspection programs. It was determined
that tunnel owners often use bridge
inspectors to inspect their tunnels
because bridges and tunnels are
transportation structures that are
designed and constructed with similar
materials and methods, exposed to
similar environments, and can be
reliably inspected with similar
technologies. As a result, the scan team
recommended that the development of a
tunnel inspection program be as similar
as possible to the current bridge
inspection program to further capitalize
on the success of the standards for
bridge inspection established through
the NBIS.

D. In 2003, FHWA conducted an
informal survey to collect information
about the tunnel inventory,
maintenance practices, inspection
practices, and tunnel management
practices of each State. Of the 45
highway tunnel owners surveyed, 40
responses were received. The survey
results suggest that there are
approximately 350 highway tunnels
(bores) in the Nation and that they are
currently inspected by their owners at
frequencies that range from daily to
once every 10 years.1® The average
inspection interval for the 37 responses
that included data on this measure was
a little over 24 months (2.05 years).

E. Highway and Rail Transit Tunnel
Inspection Manual (HRTTIM).
Recognizing that tunnel owners are not
required to inspect tunnels routinely
and that inspection methods vary
among entities that inspect tunnels,

68A Scan 09-05 Final Report, April 2011. An
electronic format version is available at: http://
onlinepubs.trb.org/onlinepubs/nchrp/docs/
NCHRP20-68A_09-05.pdf.

11 The definition of a highway tunnel used in the
2003 survey pertained to a single “bore” or
constructed shape, but did not pertain to a given
tunnel name (i.e. a tunnel such as the Holland
tunnel in New York actually consists of two
tunnels, one in each direction).

FHWA and the Federal Transit
Administration developed the HRTTIM
for the inspection of tunnels in 2003.
These guidelines, which were updated
in 2005,12 outline recommended
procedures and practices for the
inspection, documentation, and priority
classification of deficiencies for various
elements that comprise a tunnel.

IV. Proposed NTIS

Recognizing that the safety and
security of our Nation’s tunnels are of
paramount importance and as a result of
the legislative mandate in MAP-21,
FHWA has developed the NTIS
proposed in this SNPRM. The FHWA
has modeled the proposed NTIS after
the existing NBIS, located at 23 CFR
part 650, subpart C. The more than 40-
year history of NBIS has enabled the
States to identify and manage
deterioration and the emergence of
previously unknown problems in their
bridge inventory, to evaluate those
structures properly, and to make the
repairs needed to forestall the escalating
cost of repairing or replacing older
bridges. Similar needs and concerns
exist for the owners of aging highway
tunnels. The NBIS provides a reasonable
starting point for designing a national
tunnel inspection program. The FHWA
has therefore modeled the proposed
NTIS after the NBIS, and will make
appropriate changes in the NTIS as we
gather further experience with tunnel
inspections and tunnel safety problems.
It is proposed that the NTIS will be
added under subpart E of 23 CFR part
650—Bridges, Structures, and
Hydraulics.

The proposed NTIS requires the
proper safety inspection and evaluation
of all tunnels. The NTIS are needed to
ensure that all structural, mechanical,
electrical, hydraulic and ventilation
systems, and other major elements of
our Nation’s tunnels are inspected and
tested on a regular basis. The NTIS
would also enhance the safety of our
Nation’s highway tunnels, and will
make tunnel inspections consistent
across the Nation.

The proposed NTIS would create a
national inventory of tunnels that would
result in a more accurate assessment
and provide the public with a more
transparent view of the number and
condition of the Nation’s tunnels.
Tunnel information would be made
available to the public in the same way
that bridge data contained in the
National Bridge Inventory is made

12 The Federal Highway Administration/Federal
Transit Administration ‘“‘Highway and Rail Transit
Tunnel Inspection Manual,”” 2005 edition, is
available in electronic format at: http://
www.fhwa.dot.gov/bridge/tunnel/management/.

available. The tunnel inventory data
would also be available in the annual
report to Congress that is required by
MAP-21. The tunnel inventory data
would allow FHWA to track and
identify any patterns of tunnel
deficiencies and facilitate repairs by
States to ensure the safety of the public.
Tunnel owners would also be able to
integrate tunnel inventory data into an
asset management program for
maintenance and repairs of their
tunnels. The data collection
requirements in the proposed NTIS are
consistent with the performance-based
approach in carrying out the Federal
highway program established by
Congress in MAP-21. These proposed
requirements would fulfill the
congressional directive to establish a
data-driven, risk-based approach for the
maintenance, replacement, and
rehabilitation of highway tunnels. Such
an approach would help to ensure the
efficient and effective use of Federal
resources.

The proposed NTIS will ensure that
tunnels are inspected by qualified
personnel by creating a certification
program for tunnel inspectors and a
comprehensive training course.

Regulatory History

The FHWA issued an ANPRM on
November 18, 2008, (73 FR 68365) to
solicit public comments regarding 14
categories of information related to
tunnel inspections to help FHWA
develop the NTIS. The FHWA reviewed
and analyzed the comments received in
response to the ANPRM and published
an NPRM on July 22, 2010 (75 FR
42643). In the NPRM, FHWA proposed
establishing the NTIS based in part on
the comments received in response to
the ANPRM. The FHWA received
comments on the docket for the NPRM
from 16 commenters, including: 1
Federal agency (NTSB); 7 State DOTs
(California, Colorado, Indiana,
Massachusetts, Pennsylvania, Virginia,
and Washington); 1 engineering
consulting firm (PB Americas); 4
organizations (American Society of Civil
Engineers (ASCE), AASHTO, American
Council of Engineering Companies
(ACEC), and National Fire Protection
Association (NFPA)); 1 local
government agency (The Seattle Fire
Department); 1 private corporation
(Damascus Corp.) and 1 anonymous
commenter. This SNPRM addresses the
comments received on the NPRM and
updates the proposed regulation for the
provisions detailed in MAP-21.


http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP20-68A_09-05.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP20-68A_09-05.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP20-68A_09-05.pdf
http://www.fhwa.dot.gov/bridge/tunnel/management/
http://www.fhwa.dot.gov/bridge/tunnel/management/
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Section-by-Section Analysis
650.501

The purpose for the NTIS was
amended to be consistent with the
requirements of MAP-21. The purpose
of the NTIS is to ensure the proper
safety inspection and evaluation of all
tunnels.

The CDOT commented that it concurs
with limiting the applicability to only
Federal-aid built or renovated tunnels as
was proposed in the NPRM. The CDOT
also commented that the scope of the
NTIS should be limited to those tunnels
that were built or rehabilitated with title
23 funds and this limitation should
continue until title 23 funds can be used
to inspect off-system tunnels similar to
the exception that exists for off-system
bridges.

The FHWA Response: With the
passage of MAP-21, FHWA is now
proposing the inspection of all tunnels
on public roads regardless of whether
they were constructed or renovated
using Federal funds. The MAP-21 also
provides the flexibility to leverage
funding for these inspections that CDOT
requested.

650.503 Applicability

The applicability for the NTIS would
be amended to be consistent with the
requirements of MAP-21. The
applicability of NTIS would be
broadened to all tunnels regardless of
their funding source.

The California Department of
Transportation (Caltrans) indicated
there might be insufficient data to
determine which tunnels have been
built or renovated with title 23 funds.

The FHWA Response: With the
passage of MAP-21, FHWA is now
proposing the inspection of all tunnels
on public roads, and tunnels on and off
the Federal-aid highway system
regardless of whether they were
constructed or renovated using Federal
funds.

The AASHTO commented that these
regulations will require State DOTs to
provide oversight of inspection of
Federal tunnels.

The FHWA Response: The SNPRM
does not require States to provide
oversight of inspection of federally
owned tunnels. The Federal agency that
owns a particular tunnel is responsible
for providing oversight of the tunnel
inspection.

The NTSB commented that FHWA
should continue seeking the legislative
authority to require that all publicly
used highway tunnels are subject to the
NTIS. The NTSB commented that their
experience with accident investigations
leads them to believe that only a

Purpose

mandatory NTIS that applies to all
highway tunnels on public roads will
adequately protect the public.

The FHWA Response: With the
passage of MAP-21, FHWA now has a
legislative mandate to require the
inspection of all tunnels on public roads
on and off Federal-aid highways,
including tribally and federally owned
tunnels.

650.505 Definitions

At-grade Roadway. A definition for
at-grade roadway was added to the
proposed rule in order to respond to a
comment from AASHTO. See the
section-by-section analysis discussion
for §650.513.

Complex Tunnel. Massachusetts
Department of Transportation
(MassDOT) and AASHTO suggested that
the definition of complex tunnel take
into account complex highway
geometry, including the presence of on
and off ramps in the middle of a tunnel
such as those found in Boston’s I-90
and I-93 tunnels.

The FHWA response: The FHWA
would not object to an owner classifying
a tunnel in its inventory with complex
highway geometry as a complex tunnel.
However, FHWA does not believe it is
necessary to change the definition of
complex tunnel in the proposed rule to
accommodate this classification.

Comprehensive tunnel inspection
training. A definition for comprehensive
tunnel inspection training was added to
the proposed rule in order to define the
criteria for a nationally certified tunnel
inspector.

Functional Systems. The Seattle Fire
Department suggested dividing the
definition of functional systems into
two subcategories: (1) Fire and life
safety systems, and (2) non-fire and life
safety systems. The Seattle Fire
Department commented that this
division will clarify inspection
standards and the need for inspection
frequency detailed in § 650.511.

The FHWA response: The FHWA does
not believe it is necessary to divide the
definition of functional system into two
subcategories in order to ensure
appropriate inspection standards and
frequencies are applied. The FHWA is
aware of the complexity and extensive
number of non-structural elements and
systems that are necessary for fire and
life safety and those for non-fire and life
safety. However, because it is not
possible to create an all-inclusive list of
functional system elements, FHWA
attempted to capture the most important
systems as a general listing in the
NPRM. The requirement to develop
procedures, including determining the
inspection frequency of all systems and

elements installed in a tunnel, proposed
in §650.513 provides assurance that
inspection standards and frequencies
will be applied appropriately.

Highway and Rail Transit Tunnel
Inspection Manual (HRTTIM). The
definition for the HRTTIM was removed
from this section because the document
is no longer being incorporated by
reference in the proposed rule.

In-Depth Inspection. The Washington
State Department of Transportation
(WSDOT) commented that the phrase
“structural element” within this
definition needs to include unlined
tunnels, portal rock structures, and rock
ceilings, and that the Team Leader
inspecting these elements should be
required to be a geotechnical engineer.

The FHWA response: It is the intent
of FHWA that the term “‘structural
element” includes the features of a
tunnel that provide its structure. As
such, the walls, ceilings, and portals of
unlined tunnels would be included. The
FHWA does not believe the Team
Leader must be a geotechnical engineer,
as §650.513(f) provides that the Team
Leader is required to construct a team
with the necessary expertise to inspect
geotechnical features and report the
findings. It is not necessary for the Team
Leader to have the capacity to
effectively inspect geotechnical features,
provided a member of the team is able
to do so.

The Seattle Fire Department stated
there is no definition of the term
“inspection” in the rule and that this
will lead to confusion by the tunnel
owner/operator as to the intent and
method of the inspection program.

The FHWA response: To eliminate
potential for confusion regarding the
term inspection, § 650.513(c) and (d)
establish a clear division of inspection
and testing responsibilities. Section
650.513(d) proposes to require each
State DOT, Federal agency, or tribal
government tunnel inspection
organization to establish requirements
for routine diagnostic testing of
functional systems, which could be
done by operation or maintenance
personnel. Section 650.513(c) proposes
to require that the procedures define
how, when, and by whom these systems
will be inspected and tested. It is
expected that, as part of an inspection,
the Team Leader will verify that this
routine diagnostic testing had been
accomplished and that the
aforementioned procedures had been
followed.

Initial Inspection. The VDOT
proposed that for existing tunnels, any
inspection that was performed in the
last 5 years should qualify as the
tunnel’s initial inspection.
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The FHWA response: The FHWA
disagrees with the commenter. To allow
States and tunnel owners greater
flexibility in performing a tunnel’s
initial inspection, we have proposed to
extend the initial inspection
requirement to 24 months under
§650.511(a). Using inspection data that
is 5 years old, in combination with an
initial inspection requirement of 24
months for existing tunnels, could result
in a tunnel not being inspected for a
period of 7 years. Thus, FHWA is
proposing that the initial inspection be
conducted within 24 months of the
effective date of this rule and that no
inspection data previous to the
publishing of this rule will be accepted
to fulfill the requirements of this
section.

Inspection Date. A definition for
inspection date was added in order to
make revisions to §650.511 on
inspection interval clearer.

Load Rating. The AASHTO, VDOT,
and the Pennsylvania Department of
Transportation (PennDOT) suggested
revising the definition of load rating to
include the determination of non-
vehicular type capacities, such as
hanger systems for suspended ceilings
or other structural systems. The WSDOT
commented that rating “lid type
tunnels” might be confused with
bridges and asked for clarification
regarding how they will be
distinguished and reported to the
database.

The FHWA response: The current
definition of load rating in 23 CFR part
650, subpart C—National Bridge
Inspection Standards is the
determination of the live load carrying
capacity of a bridge using bridge plans
and supplemented by information
gathered from a field inspection. The
current definition of load rating in the
AASHTO Manual for Bridge Evaluation
is “the determination of the live-load
carrying capacity of an existing bridge.”
As the proposed definition for load
rating in this rule is consistent with 23
CFR 650.305 and the AASHTO Manual,
FHWA declines the changes suggested
by AASHTO, VDOT, and PennDOT. In
addition, the commenters’ suggested
definition effectively incorporates
structural evaluation, which is separate
from load rating. This evaluation can be
required by the owner at any time and
should occur automatically if damage or
deterioration with the potential to affect
performance is detected through an
inspection.

With regard to “lid type tunnels,” per
the proposed definition of tunnel in this
rule, owners would be required to
classify a structure as either a tunnel or
a bridge and that classification would

determine the appropriate procedures
by which to rate the structure. For
example, if a tunnel roof serves as a
roadway for traffic above the tunnel,
that roof should be load rated as part of
the tunnel and not as an independent
bridge.

Procedures. A definition for
procedures was added to the rule in
order to clarify what FHWA means by
this term which is used extensively
throughout this rule.

Professional Engineer (P.E.). Language
was added to the definition of
professional engineer to clarify that
engineers are bound by their ethics to
practice only in those areas where they
have the necessary experience, in
response to a comment from VDOT on
the qualifications of a Team Leader. See
discussion on the definition of Team
Leader in this section.

Routine Permit Load. The VDOT
suggested revising the term routine
permit load to simply permit load. The
AASHTO suggested that permit loads
that are not “routine” should also be
defined.

The FHWA response: The FHWA
believes the definition proposed in this
rule is consistent with that used in the
NBIS and is commonly accepted,
understood, and used within the bridge
and tunnel community. Routine permit
loads need to be defined for the
purposes of this proposed rule because
they are used to conduct load ratings.
For the purposes of this proposed rule,
it is unnecessary to provide a definition
of permit loads that are outside of
routine because they are not used to
conduct load rating per this rule.

Team Leader. The VDOT suggested
revising the definition for Team Leader
to read, “The on-site individual in
charge of an inspection team
responsible for planning, preparing,
performing, and reporting on tunnel
inspections. The Team Leader shall be
a registered P.E. in the technical
discipline for which he/she is
inspecting. For example, Team Leader
for inspecting electric systems shall be
a P.E. in Electrical Engineering.”

The FHWA response: The FHWA
agrees that inspection teams need to be
comprised of individuals qualified to
inspect the elements that they are
inspecting. As these inspections will
leverage multiple disciplines, team
members with diverse sets of expertise
will be required. In the proposed
regulation, only one of these members
will be required to be the Team Leader.
As aresult, FHWA does not agree with
altering the definition of Team Leader to
include elements of qualification
additional to those addressed in
§650.509. The Team Leader would be

responsible for assembling a team of
inspectors with appropriate expertise
and experience to inspect the various
elements, components, and systems that
comprise the tunnel.

Tunnel. The NFPA recommended
adopting its definitions for road tunnel
and length of tunnel as defined by NFPA
502: Standard for Road Tunnels,
Bridges, and Other Limited Access
Highways (2008 Edition). The NFPA
stated that the definition of tunnel does
not need to contain a minimum length
requirement; however, tunnels should
be categorized by tunnel length. They
suggest that the categories should be
adopted from Section 7.2 and Table 7.2
of NFPA 502, which provides the
minimum fire protection requirements
for road tunnels based on tunnel length.

The ASCE recommended using the
AASHTO Subcommittee on Bridges and
Structures Technical Committee T-20,
Tunnels definition of tunnel. The ASCE
stated that adoption of the T-20
definition would result in regular
attention to all parts of a tunnel, such
as fire protection systems and auxiliary
structures. The ASCE stated that this
approach is important in order to ensure
that all critical engineered systems in a
tunnel are inspected.

Caltrans suggested that the NTIS
classify as tunnels all structures
requiring forced ventilation to limit
carbon monoxide buildup, all structures
with fire suppression systems, and all
structures bored or mined through
undisturbed material. Caltrans
suggested that language addressing
ventilation systems, fire protection
systems, and type of construction be
included in the definition for tunnel.

PB Americas proposed the following
definition for tunnel based on roadway
enclosure and length: “Any
combination of structures that creates a
structure that is functionally a tunnel
from the viewpoint of access—An
enclosed roadway which is constructed
within the earth or has buildings over it,
limiting access to portals for vehicular
travel, and is longer than 300 feet from
portal to portal.”

The Seattle Fire Department suggested
additional language for the definition of
tunnel as follows: “The owner shall
ascertain the risks of the structure,
traffic, hazardous material and related
variables that may contribute to either
structural damage or loss of life, to
determine if it should be classified as a
tunnel.” The Seattle Fire Department
also commented that for the purposes of
this inspection program, any structure
that includes components of the fire and
life safety systems shall be considered
part of the tunnel, including control
facilities and ventilation buildings.
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The AASHTO emphasized the need
for clarity in the definition of tunnel to
avoid confusion in reporting and
inspection. They suggested the
following definition: “An enclosed
roadway for motor vehicle traffic with
vehicle access limited to portals
regardless of type of structure or method
of construction. Tunnels do not include
bridges or culverts that an owner has
elected to inspect under the NBIS (23
CFR 650 Subpart C—National Bridge
Inspection Standards).”

The FHWA response: The FHWA
believes the modified version of the
AASHTO T-20 definition is adequate to
capture the structures targeted with this
proposed regulation without overly
complicating the determination of what
is or is not a tunnel. Consistent with the
majority of the comments, this
definition does not include a minimum
length. The FHWA believes that
including categories for tunnels, or
additional detailed language on
functional systems or type of
construction, narrows what is intended
to be a fairly broad definition. Also, the
definition for complex tunnel addresses
advanced or unique structural elements
or functional systems. The current
definition clearly states that a structure
shall be inspected and reported only
once under either the NBIS or the NTIS,
but not both.

Tunnel inspection refresher training.
A definition for tunnel inspector
refresher training was added to the
proposed rule to define the criteria for
a nationally certified tunnel inspector.

Tunnel Operations, Maintenance,
Inspection and Evaluation (TOMIE)
Manual. A definition for the TOMIE
manual was added as this document is
now incorporated by reference into the
proposed rule. The TOMIE Manual has
replaced the HRTTIM as a reference for
this proposed regulation because the
recommendations and guidance in the
TOMIE Manual are consistent with this
proposed regulation and MAP-21. Also,
the TOMIE Manual is based on an
element level inspection approach. The
TOMIE Manual is posted for public
viewing in the rulemaking docket and
on the FHWA Web site (http://
www.fhwa.dot.gov/bridge/tunnel/
library.htm). The FHWA specifically
requests comments on the TOMIE
Manual from tunnel owners and
operators in consideration of this
proposed regulation.

Tunnel Inspection Experience. The
AASHTO suggests adding language to
the definition of tunnel inspection
experience to clarify how a year of
experience will be defined.

The FHWA response: The FHWA
added language to clarify the criteria to

be used in evaluating years of
experience under § 650.509(a),
including the relevance of the
individual’s actual experience, exposure
to problems or deficiencies common in
the types of tunnels inspected by the
individual, complexity of tunnels
inspected relative to the individual’s
skills and knowledge, and the
individual’s understanding of data
collection needs and requirements.

Tunnel-specific inspection
procedures. A definition for tunnel-
specific inspection procedures was
added to this proposed rule in order to
respond to a comment from AASHTO.
See the section-by-section analysis
discussion for §650.513.

650.507 Tunnel Inspection
Organization

This section of the proposed rule was
amended to be consistent with the
requirements of MAP-21. The proposed
rule requirement that States and Federal
agencies inspect or cause to be
inspected all tunnels that are fully or
partially within their responsibility or
jurisdiction was extended to tribally
owned tunnels. Also, tunnel inspection
organizations would be required to
maintain a registry of nationally
certified tunnel inspectors that work in
their jurisdiction.

The AASHTO, MassDOT, and VDOT
expressed concern that this proposed
rule places the responsibility for
inspecting tunnels within a State’s
boundaries on the State DOT. This
would be the case even though a
number of major tunnels on Federal-aid
highways are owned and operated by
semi-autonomous authorities that were
established by State legislators with
statutory independence from State
DOTs. The commenters worried that, as
a result, these regulations will place
State DOTs in the awkward position of
being responsible for an oversight task
that they have no legal authority to
perform. The VDOT further commented
that tunnels owned by legal authorities
should be exempted from this rule.

The FHWA Response: Section
650.507(a) states that each State DOT
must inspect, or cause to be inspected,
all tunnels subject to the NTIS. Under
title 23, the FHWA'’s primary
relationship in a State is with the State
Highway Agency. Therefore, the State
Highway Agency would be legally
responsible for fulfilling the
requirements of these proposed
regulations within its State’s
boundaries. If current legal authority is
not present within a State to carry out
this responsibility, the State Highway
Agency should seek that authority. As a
result of this proposed rule, State DOTs

would be responsible for the
implementation of the NTIS on all
applicable tunnels within their States
with the exception of tribally and
federally owned tunnels as discussed in
the section-by-section analysis for
§650.505.

The AASHTO and Indiana DOT
requested clarification regarding
whether § 650.507 and § 650.515 require
a State to maintain a tunnel inspection
organization, including policies and
procedures, a designated Program
Manager, and inventory and reporting
system, as required by § 650.507 and
§650.515, if the State does not own or
possess any qualifying tunnels. Indiana
DOT also asked if annual reporting to
FHWA would be required to confirm
that no qualifying tunnels exist.

The FHWA Response: Section 650.503
and §650.507(a) would establish which
tunnels are subject to the requirements
of this rule. Section 650.507(d) further
clarifies that a State tunnel inspection
organization is only required when “one
or more” tunnels subject to these
regulations exists within the State. As
such, a State that does not contain any
tunnels subject to this proposed
regulation would not be required to
have a tunnel inspection organization,
established inspection policies and
procedures, a designated Program
Manager, an inventory and reporting
system, and would not be subject to
annual reporting requirements.

Caltrans noted that while it has an
established system for the collection of
bridge inspection data and report
writing, the development of a similar
system for tunnel inspection is a labor
intensive effort that would take several
years to complete.

The FHWA Response: The FHWA
agrees that establishing a system for
collecting and reporting of tunnel
inspection and inventory data would be
a significant effort for tunnel owners
who have not instituted an inspection
program on their own. In recognition of
this, FHWA has extended the initial
inspection requirement to 24 months
from the effective date of this proposed
rule.

The ACEC commented that risk
management requirements should be
addressed in the final rule. More
specifically, ACEC commented that
liability for inspecting engineers and
those preparing reports should be
addressed. The ACEC suggested that the
NTIS state that reports be prepared in
accordance with the care and skill
ordinarily used by inspectors practicing
under similar conditions at 