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Scope of Audit

Executive Summary

Port Authority of New York and New Jersey
Tunnel Maintenance and Inspection Program

The mission of the Port Authority of New York and New Jersey (Authority)
is to identify and meet the critical transportation infrastructure needs of the
bi-state region’s businesses, residents and visitors: providing the highest
quality, most efficient transportation and port commerce facilities and
services that move people and goods within the region, provide access to the
rest of the nation and to the world, and strengthen the economic competitive-
ness of the New York-New Jersey metropolitan region.  The Authority
operates the Holland and Lincoln tunnels, which provide vehicular links
between New York and New Jersey under the Hudson River.  The Holland
Tunnel, which has two tubes, was opened to traffic in 1927; the larger
Lincoln Tunnel was opened in three stages in 1937 (center tube), 1945 (north
tube), and 1957 (south tube).  In 1998, a total of 17.3 million and 21.2 million
vehicles passed through the Holland and Lincoln tunnels, respectively.  The
Authority’s Tunnels, Bridges and Terminals Department (TB&T) is
responsible for operating the tunnels.

The Holland and Lincoln tunnel facilities include a variety of buildings,
located on both the New York and New Jersey sides of the Hudson River.
These buildings contain a system of ventilator fans and air shafts that
circulate clear air throughout the length of the tunnels.  The air in each tunnel
is moved by a number of blowing and exhaust fans.  The tunnel facilities
undergo regular inspections and rehabilitation so that their structural
soundness, safety, and efficiency will be maintained despite heavy use.

The Authority, in consultation with outside engineering resources, has
developed requirements for the inspection and maintenance of its tunnel
facilities.  The tunnels’ critical components —  e.g., its duct systems,
electrical systems, and air testing devices — are inspected on varying
frequencies that can range anywhere from daily to annually by Authority
staff; and their structural integrity is inspected every two years, usually by
outside consultants.  The Authority sets the number of staff hours for the
annual structural inspection program and the corrective repair work routines
at each tunnel.  Work orders are used to document the work assigned to the
tunnels’ 162 maintenance staff, whose salaries in 1998 totaled almost $8.5
million.

Our audit addressed the following questions regarding the Authority’s tunnel
maintenance and inspection program during the period of April 1, 1997
through May 31, 1999:

! Is the program functioning satisfactorily in terms of the Authority’s
own requirements and operating procedures?



Audit Observations
and Conclusions

Comments of
Authority Officials

! Does TB&T have an effective system for monitoring the productivity
of the staff assigned to maintain and inspect the tunnels?

We found TB&T does not have adequate internal control and recordkeeping
systems as they relate to the tunnel maintenance and inspection program.
We experienced extraordinary delays in obtaining records and reports we
requested for the audit.  We found the records we eventually received,
whether they were used by TB&T to substantiate work done or to keep track
of deficiencies found and facilities in need of repair, to be of poor quality,
with missing and outdated information.  TB&T officials need to implement
an internal control system that enables them to properly manage the tunnel
inspection and maintenance program.  (See pp. 5-10)

The Authority has established criteria and procedures for the required tunnel
inspections and follow-up repairs.  However, we found that TB&T has not
repaired some cited deficiencies for as long as six years, and has not
identified or reported other needed repairs.  As of April 1999, there were 67
outstanding biannual inspection repair recommendations, including 31 repairs
that had been recommended to be made during the period of 1993-96.  We
visually confirmed several of these conditions, accompanied by TB&T staff,
which included severely cracked and bulged exterior brick walls in the
Holland Tunnel ventilation buildings.  We also noted conditions in these same
buildings that have not been reported, such as holes in steel girders, and
overdue electrical transformer inspections.  TB&T officials must take action
to ensure that deficiencies are identified and corrected timely.  (See pp. 11-
17)

We also found that management has not established an effective system for
monitoring the productivity of the maintenance staff.  At the Lincoln Tunnel,
work orders could not be produced to substantiate the work reportedly
performed.  At the Holland Tunnel, the work orders were incomplete or
missing essential information; yet supervisors had certified these work orders
as completed.  TB&T officials need to investigate the reason(s) for the
incomplete, incorrect, and missing work orders; and develop an action plan
for addressing these problems, including the need for proper supervisory
oversight.  (See pp. 19-21)

Authority officials indicate that the tunnels have and will continue to be
maintained in a safe and efficient manner to ensure patron access and safety.
They added they are open to recommendations to strengthen their program
and have taken action to implement most recommendations included in this
report.
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Background

Introduction
 

The mission of the Port Authority of New York and New Jersey (Authority)
is to identify and meet the critical transportation infrastructure needs of the
bi-state region’s businesses, residents and visitors: providing the highest
quality, most efficient transportation and port commerce facilities and
services that move people and goods within the region, provide access to the
rest of the nation and to the world, and strengthen the economic competitive-
ness of the New York-New Jersey metropolitan region.  The Authority
develops, operates, and maintains facilities and transportation systems to
strengthen the region’s economy, to encourage the uninterrupted flow of
people and goods, and to provide a high-quality, customer-oriented transporta-
tion service that is fast, efficient, reliable, and integrated with other regional
transportation systems.

The Authority operates two tunnel facilities: the Holland and Lincoln tunnels.
The tunnels provide vehicular links between New York and New Jersey
under the Hudson River.  The Holland Tunnel links lower Manhattan around
Canal Street to Jersey City, and the Lincoln tunnel links midtown Manhattan
to Weehawken, New Jersey.  The Holland Tunnel, which has two tubes, was
opened to traffic in 1927, followed by the Lincoln Tunnel, which has three
tubes and opened in three stages in 1937 (center tube), 1945 (north tube), and
1957 (south tube).  In 1998, a total of 17.3 million and 21.2 million vehicles
passed through the Holland and Lincoln tunnels, respectively.  The Author-
ity’s Tunnels, Bridges and Terminals Department (TB&T) is responsible for
operating and maintaining the tunnels.

The tunnel facilities include a variety of structures, such as ventilation
buildings, service buildings, and ancillary structures (e.g., retaining walls,
protective structures, and pump rooms) that are located in both New York
and New Jersey.  The Holland Tunnel, for example, has four ventilation
buildings (two on each side of the Hudson River).  The buildings contain a
system of ventilator fans and air shafts to circulate clear air throughout the
length of the tunnel.  This air is moved by numerous blowing and exhaust
fans.  Tunnel facilities are to undergo regular inspection and rehabilitation so
that their soundness, safety, and efficiency will be maintained despite heavy
use.

New York State Law does not stipulate specific inspection, repair, or
maintenance requirements for tunnels.  However, the Authority, in consulta-
tion with outside engineering resources, has established requirements for
ensuring that the structural integrity of its tunnels, related buildings, and other
property is maintained.  For example, tunnel inspections include a compre-
hensive type performed every two years, as well as regular annual routine
inspections.  The comprehensive inspections are usually conducted by
consulting engineers.  The Authority’s Quality Assurance Division engineers
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Audit Scope,
Objectives and
Methodology

working within the Engineering Department participate in the hiring of the
consultants, review their work, and are responsible for ensuring that any
serious structural deficiencies discovered during inspections are repaired
immediately.  The Authority has also established a system for monitoring and
reporting on inspection results and for resolving any deficiencies found during
the inspections.  The Authority’s TB&T Structural Integrity Unit (SIU) is
responsible for reviewing reports of the inspectors’ findings and conclusions
and their recommendations for remedial repair work.

TB&T has 162 maintenance employees assigned to conduct regular inspec-
tions, repairs, and maintenance at the two tunnels on a daily basis: 83 at the
Holland and 79 at the Lincoln.  At each tunnel, TB&T also employs 13 and
12 supervisors respectively, including a chief maintenance supervisor, who
reports to the General Manager at each facility.  Personal service costs in
1998 totaled nearly $8.5 million ($4,237,000 for the Holland; $4,224,000 for
the Lincoln).

We reviewed the Authority’s tunnel maintenance and inspection program for
the period of April 1, 1997 through May 31, 1999.  The objectives of our
performance audit were to determine whether the Authority’s program is
functioning satisfactorily according to its own requirements and operating
procedures, and whether the Authority has established an effective system for
monitoring the productivity of the staff assigned to maintain and inspect the
tunnels.  To accomplish these objectives, we reviewed the Authority’s
requirements and procedures for inspecting and maintaining both tunnels,
examined inspection reports from outside consultants and work orders issued
for each facility, and interviewed TB&T and facility officials.  We also
verified the types of inspections to be performed, and reviewed the manner
in which the deficiencies observed by inspectors have been resolved.  We
toured the facilities to observe the state of repair of the reported deficiencies.

We conducted our audit in accordance with generally accepted government
auditing standards.  Such standards require that we plan and perform our
audit to adequately assess those Authority operations within the audit scope.
Further, these standards require that we understand the Authority’s internal
control structure and compliance with those laws, rules and regulations that
are relevant to the operations included in our audit scope.  An audit includes
examining, on a test basis, evidence supporting transactions recorded in the
accounting and operating records and applying such other auditing procedures
as we consider necessary in the circumstances.  An audit also includes
assessing the estimates, judgments, and decisions made by management.  We
believe that our audit provides a reasonable basis for our findings, conclu-
sions and recommendations.  
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Response of
Authority Officials

We use a risk-based approach to select activities for audit.  We focus our
audit efforts on those activities we have identified through a preliminary
survey as having the greatest probability for needing improvement.
Consequently, by design, we use finite audit resources to identify where and
how improvements can be made.  We devote little audit effort reviewing
operations that may be relatively efficient or effective.  As a result, we
prepare our audit reports on an “exception basis.”  This report, therefore,
highlights those areas needing improvement and does not address activities
that may be functioning properly.

Draft copies of this report were provided to Authority officials for their
review and comment.  Their comments have been considered in preparing
this report and are included as Appendix B.

Within 90 days after final release of this report, we request that the
Chairman of the Port Authority of New York and New Jersey report to the
Governor, the State Comptroller, and leaders of the Legislature and fiscal
committees, advising what steps were taken to implement the recommenda-
tions contained herein, and where recommendations were not implemented,
the reasons therefor.
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Control
Environment

Internal Control System
An organization’s internal control system integrates the activities, plans,
attitudes, policies, and efforts of the entity’s board of directors, managers,
and staff working together to provide reasonable assurances that the entity
will achieve its mission and objectives.  We identified material weaknesses
in several components of TB&T’s internal control system (Control Environ-
ment, Communications, Control Activities, and Monitoring) as it relates to
the Authority’s maintenance and inspection program.

The Control Environment component comprises the overall attitude,
awareness, and actions of management concerning the importance of internal
controls.  Key elements in a good environment are ethical values, integrity,
and management attitude.  To address the issue of ethical values, manage-
ment should encourage leadership by example, commitment to excellence,
respect for authority, etc.  On the other hand, integrity must be demonstrated
by everyone in the organization; and management should encourage it by
establishing methods for reporting ethical violations, by enforcing disciplinary
practices for all ethical violations, etc.  Management should also demonstrate
its support for good internal control by emphasizing the value of external
audits and other independent evaluations.

We believe TB&T officials have not demonstrated such support as it relates
to the tunnel maintenance and inspection program.  In our attempt to review
the work order documentation for the Lincoln Tunnel, the Lincoln Tunnel
General Manager (General Manager) misrepresented to our auditors the
condition of the work order documentation.  Two weeks before a scheduled
January 27, 1999 meeting with the General Manager, auditors had asked
TB&T management to make work order documentation available at the
meeting.  The request was made in advance to facilitate the collection
process.  At the meeting, the General Manager stated that he did not know
where the work order documentation for 1997 and 1998 was stored.  He
claimed that it could have been stored at the facility or at a remote
warehouse location in Yonkers, New York.  When the auditors asked him for
the work order documentation for September 1998, he provided the same
answer.  Finally, auditors asked for the work order documentation for the
week prior to the meeting or for the day before the meeting; but, in both
instances, the General Manager repeated the same answer.  Subsequently,
TB&T management informed us that, because of a printer malfunction, no
work order documentation was available for the Lincoln Tunnel from
September 1998 to February 1999, when the problem had been fixed.  They
said the General Manager had not informed them of this problem until we
started our inquiries.  They did not explain why they could not locate the
documentation prior to September 1998.
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We also experienced extraordinary delays in obtaining other records and
reports we had requested for the audit, such as Ventilation Reports, which
list data for such things as traffic levels, and carbon monoxide levels that are
monitored on a daily basis; Finished Schedules, which are summary
documents that list the tasks to be performed and staff assignments for a
given day; and information generated by the Authority’s Maintenance
Management Information System (MMIS), designed to guide supervisors in
estimating time requirements for each task.  All of these materials should
have been readily available, since the facilities are required to create them
as part of their daily operations; they did not need to be specially prepared
for our audit.  However, we received the Ventilation Reports from the
Lincoln Tunnel after waiting for 63 days, and from the Holland Tunnel after
a wait of 35 days.  It also took 47 days to obtain the Finished Schedules for
the Lincoln Tunnel, and the same number of days to get the information about
work orders from both tunnels that were already stored in the MMIS.

We also requested TB&T officials to provide us with work space at the
tunnel facilities.  On-site presence is necessary to conduct our “field audit”
effectively.  Our requests were denied.  TB&T officials required us to work
instead at the Authority’s offices in the World Trade Center.  They told us
there was no available room at the facilities and refused to accommodate us,
despite the apparent availability of space left vacant by the retirements of the
Physical Plant Managers of both facilities, which coincided with the start of
our audit.  This space remained vacant for at least four months, at which
point both positions were filled.

We were also denied permission to perform unannounced floor checks of the
maintenance staff while accompanied by TB&T supervisory personnel.
TB&T management denied our request, alluding to unidentified “security
risks.”  However, we had made our requests after supervisory staff had
taken us on tours of both tunnels.  TB&T officials never specified the security
risks that would have existed if we had performed floor checks of the
maintenance staff while accompanied by their supervisors, that had not
existed when we toured the same facilities at the beginning of the audit.
Moreover, TB&T officials asked our auditors to leave the facilities on two
occasions — in both cases, after the auditors had requested permission to
conduct floor checks while accompanied by supervisory staff.  TB&T
officials finally conditionally agreed to floor checks, if we provided advance
notice to the General Managers, who would assign supervisory staff to
accompany us.  Floor checks are generally unannounced; advance notice
could compromise the value of the floor checks.  We believe the attitude of
TB&T management toward independent external auditors does not support a
strong control environment in the tunnel maintenance operation.
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Communications

Control Activities

The Communications component of a good internal control system refers to
the exchange of useful information between and among people and organiza-
tions to support decisions and coordinate activities.  It consists of methods and
records established to identify, capture, and exchange information in a form
and time frame that enables people in an organization to carry out their
responsibilities effectively.  In the case of the tunnel maintenance and
inspection program, information captured by work order documentation is at
the center of its communications system.  We found TB&T’s internal control
system to be weak in this area.

In general, we found the maintenance and inspection records we reviewed
—  whether they were used to substantiate work done or to keep track of
deficiencies found and in need of repair — to be of poor quality, with missing
or outdated information.  We believe that the maintenance and inspection
information communicated in the documents we reviewed does not provide
TB&T management or its staff with the level of accuracy they need to carry
out their responsibilities effectively.

TB&T management responded that they found it difficult to accept our finding
that the communications component of the internal control system is weak
without an assessment of the roles played by timekeeping, scheduling and
other sources of management information.  We believe, however, that the
maintenance and inspection records are the core of the tunnel maintenance
communications system, and conclude that their poor quality greatly hinders
the exchange of useful information.

Another component of an internal control system is Control Activities, which
include both manual and automated tools that can prevent or reduce the risks
that could affect the entity’s objectives and mission.  A key element of this
component is documentation.

Documentation serves as evidence that can substantiate decisions, actions,
transactions, or systems.  It also creates a history that can guide an entity in
making subsequent decisions, and can be a very valuable tool in
self-evaluations and external or internal audits, allowing management to trace
the entire life cycle of any transaction.  Because a material amount of
documentation is missing or incomplete, as described in the prior report
section on “Control Environmental” and the section of this report entitled,
“Work Orders and Staff Productivity,” we found that TB&T management
lacks such ability to trace the entire life cycle of transactions regarding the
maintenance and inspection of its tunnels.

TB&T management responded that our conclusion was based on a relatively
small judgmental sample, and therefore, it is not valid.  We disagree.  While
we examined a judgmental sample of Holland Tunnel work orders, there was
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Monitoring

no work order documentation available for the Lincoln Tunnel from
September 1998 to February 1999.  This degree of unavailable records,
together with the significant deficiencies we found in those records we
examined, leads us to conclude that there is material weaknesses in the
Control Activities component of TB&T’s internal control system.

Another key component of internal control is Monitoring, the review of the
entity’s activities and transactions that will enable management to determine
the quality of the entity’s performance over time and to determine whether
the controls currently in place are effective.  Everyone, from the Authority’s
Board of Commissioners (Board) to the staff level, is responsible for
monitoring; but an individual’s position in the organization will determine the
focus and extent of his or her monitoring responsibilities.  We believe the
Board needs timely, accurate, and relevant information to provide adequate
oversight of TB&T’s inspections and maintenance activities.  The Board also
needs mechanisms for monitoring management’s actions, and for determining
whether the controls it has authorized are being implemented.  Based on the
results of our audit, we conclude that the Board does not get all the
information it needs to adequately govern TB&T’s tunnel inspection and
maintenance program.  Considering the significance of these tunnels to the
region’s economy, the Board also does not pursue a monitoring role that is
sufficiently assertive.

In July 1987, the Legislature passed, and the Governor signed into law, the
New York State Governmental Accountability, Audit and Internal Control
Act (Act).  The Act required the implementation of internal controls and
reviews of internal control systems throughout State government, including
the State’s public authorities and public benefit corporations.  The Act
expired January 1999, but was replaced with a new similar law in September
1999.  Also, in February 1999, the New York State Comptroller issued the
“Standards for Internal Controls in New York State Government.”  Such
internal controls are intended to safeguard assets, check the accuracy and
reliability of accounting data, promote operational efficiency, and encourage
adherence to prescribed managerial policies.

Pertaining specifically to public authorities and public benefit corporations,
the Internal Control Act stated that the governing boards should establish and
maintain guidelines for a system of internal controls, and should make
available to each officer and employee a clear statement of the gener-
ally-applicable management policies and standards with which they are
expected to comply.  The governing boards should also establish and maintain
a system of internal controls and a program of internal control review that
are supposed to identify both internal control weaknesses and the actions
needed to correct them.
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Recommendation

1. Implement an internal control system that enables TB&T to
properly manage its tunnel inspection and maintenance program.

(TB&T officials stated the MMIS provides the necessary controls
for the Tunnels, Bridges and Terminals Department to properly
manage the tunnel inspection and maintenance program.

Auditors’ Comments: TB&T officials did not address the MMIS
deficiencies we identified, nor did they address the specific control
components in their response to our recommendation.)

Based on our audit, we conclude that the Board has not implemented a
system of internal control that would enable TB&T to manage the inspection
and maintenance program in the Authority’s tunnels in a prudent, businesslike
manner, providing public accountability.  We found that management
overrides established policies and procedures.  For example, as discussed
later in this report, work orders could not be produced at the Lincoln Tunnel
to substantiate the work reportedly performed, and at the Holland Tunnel, the
work orders were incomplete or missing essential information; yet
supervisors had certified these work orders as completed.

We identified other conditions that hinder the Board’s ability to govern
TB&T’s tunnel inspection and maintenance program effectively.  The
conditions we identified should have been “red flags” to the Board, indicating
a need for further investigation.  Considering that TB&T management does
not provide the Board with tunnel maintenance and inspection reports, and has
not always made Board members aware of important issues requiring their
immediate attention, we believe the Board does not have enough information
to govern this program effectively.

We found many weaknesses in TB&T’s internal control system; but we have
highlighted only those that were the most likely to have a significant negative
impact.  Our findings regarding this system are intended to focus the Board’s
attention on matters that require its immediate attention.  We did not intend
to relate or to determine the impact of our findings on the structural integrity
of the tunnels or on the safety of the public using the Authority’s facilities.
We believe that Authority management is better qualified to make such
assessments, while the Board takes corrective actions to improve the internal
control system.
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Biannual
Inspections

Tunnel Inspections
The Authority has procedures for uncovering structural integrity deficiencies
in its tunnels.  These procedures establish tunnel-inspection requirements for
each type of structure, specify the inspection to be performed (e.g.,
structures, safety systems, air and exhaust systems, roadways, etc.), define
frequency requirements, provide for a system that documents, monitors, and
reports on inspection results, and plan for the resolution of any deficiencies
observed by the inspectors.  However, we found that TB&T lacks procedures
for ensuring that deficiencies have been corrected.  TB&T has not repaired
some cited deficiencies for as long as six years, and has not identified or
reported other needed repairs.

Every two years, a Comprehensive Periodic Structural Integrity Inspection
Program (Comprehensive Program) is used to inspect the structural integrity
of the Holland and Lincoln tunnels.  This biannual inspection, which was last
performed in May 1998, is usually conducted by outside consultants.  The
Quality Assurance Division (QAD) is responsible for making sure the
biannual inspections are conducted, high-priority repairs have been made, and
all other uncorrected deficiencies are classified as immediate, priority,
routine-priority, or routine and corrected accordingly.

QAD submits the final report of the biannual inspection findings, conclusions,
and recommendations to the Structural Integrity Unit (SIU) for disposition.
On a quarterly basis, the SIU is required to follow up at the facilities with
the Project Managers, who are responsible for on-site tracking of the
inspectors’ recommendations until they are completed, and then to update its
quarterly Structural Integrity Repair List (List).  SIU staff maintain the List
in the Structural Integrity Information Management System (SIIMS), a
database containing all of the recommendations for repairs that have been
identified during the biannual and other inspections.

As of April 1999, SIIMS contained 67 outstanding biannual report recommen-
dations from the period of 1993 to 1998.  Of these, 31 recommendations have
been outstanding since between 1993 and 1996 and involve projects for which
the completion dates have been extended.  In May 1999, to gauge the status
and severity of the conditions cited in these 31 recommendations, we joined
SIU engineers and the appropriate Maintenance Unit Specialists in visits to
some locations noted in the recommendations.  We observed the following:

New Jersey River Ventilation Building (Report B2-93.1) - The 1993
biannual report recommended that SIU “remove severely cracked and bulged
exterior brick masonry at location noted (all exterior brick facade) in report
and replace.”  As of April 1999, this project was listed as being in the design
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phase.  The original recommended date of completion was June 1, 1994, but
the completion date listed in April 1999 was July 31, 1999.  The only
comments noted on the List referred to the revised completion date and a
need for a reinspection on April 26, 1995.  There were no other indications
that SIU had followed up on this recommendation.  In fact, we visually
confirmed that there were still severe cracks in the masonry, and that the
exterior was bulging.  The conditions were such that TB&T staff had bolted
straps to secure the building’s facade.  We noticed that one of these straps
was loose, and bricks that were supposed to be behind the facade were
missing.  SIU engineers advised us that weather changes cause freezing and
thawing, resulting in the bulging-out condition.  In response to our draft
report, Authority officials state that, “the bulging brick poses no hazard to the
structural integrity of the exterior walls.”

New Jersey River Ventilation Building (Report B2-93.1) - The 1993
biannual report recommended that SIU “seal wide cracks at the brick
encasement to exterior steel column at the 3  floor.”  It said “these cracksrd

extend to the full height of the column between the floors.”  The recom-
mended date of completion was June 1, 1994, but, as of April 1999, the
scheduled date of completion was listed as July 31, 1999.  We observed that
the cracks were approximately six feet long and three inches wide.  The only
comments on the List referred to a memo dated November 28, 1994, and a
requirement for a reinspection on April 26, 1995.  There were no other
indications that SIU had followed up on this requirement.  Authority officials
responded that the cracks pose no hazard.

New Jersey River Ventilation Building, first-floor blower stack (Report
B2-93.1) - The 1993 biannual report recommended that SIU “remove
delaminated concrete from exterior of blower stack lining at lst floor and
patch.”  The recommended date of completion was June 1, 1995, but, as of
April 1999, the scheduled date was July 31, 1999.  During our visit, we
confirmed that the walls had not been repaired.  In fact, the SIU engineer
who accompanied us, was able to pull off loose stones from the walls.
Authority officials responded to our draft report that this condition poses no
hazard.

New Jersey Land Ventilation Building, all exterior walls (Report B2-93.1)
- The 1993 biannual report recommended that SIU “remove severely cracked
and bulged exterior brick masonry at locations noted in report.”  During our
site visit, we observed that these cracks appear to be severe and that the
masonry is bulging.

New Jersey Land Ventilation Building, fourth floor (Report B2-93.1) -
The 1993 biannual report recommended that SIU “remove cracked brick
encasement from columns at 3 locations on 4  floor.  Clean and paint steelth
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columns and provide new encasement.”  The recommended date of
completion was June 1, 1995; but, as of April 1999, the scheduled date of
completion was July 31, 1999.  During our site visit, we observed that these
repairs had, in fact, been made; however, according to the List, this project
was still in the design phase.

New York Approach Roadways to Lincoln Tunnel (Report B3-94.2) - The
1993 biannual report recommended that SIU “repair spalled concrete girders
in spans 4, 6 and 8 at the BT Ramp W 99 over 9  Avenue, Dyer Avenue andth

10  Avenue.”  The report also noted that this repair had been “recommendedth

as a Priority Repair in the 1992 Biennial Report, but has not been per-
formed.”  This project is listed as being in the construction phase, with a
recommended date of completion of March 1, 1996; but the scheduled date
of completion was March 31, 1999.  It appeared during our visit that SIU
engineers had corrected the deficiency.

During our May 1999 visit, we also noticed the following conditions in the
Holland Tunnel’s New Jersey ventilation buildings that had not been cited on
the List or in any other routine inspection report we were made aware of:

! Holes in steel girders throughout the buildings, apparently a result of
years of rust and deterioration, and debris falling from the cracked
ceiling above the site of some of the electrical transformers for the
tunnel’s electrical system.  (TB&T officials assured us that, even
though concrete has fallen from the steel beams and rust damage is
evident in some locations, there is still no serious threat to the
structural integrity of the beams or to public safety.)  

! Inspection tags on the electrical transformer meters with an
inspection-due date of April 1997.  No new tags were found that
would indicate such inspections had taken place.  (No explanation
was provided by officials.)

! Evidence of a water leak from an unidentified location that had
allowed a large pool of water to collect around an electric motor
used to operate a ventilating fan for the tunnel.  (Officials explained
that the water found in the pump room came from a roof leak, but
that it poses no threat to the electric fan operation.)

! Missing louvers in the fan room that had allowed pigeons to enter
along with rain and snow that could cause damage to the nearby
electrical equipment and machinery.  (Officials told us that the
louvers will be replaced when the buildings are renovated and the
conditions in the fan room will be monitored to determine if the
missing louvers contributed to any damage to the equipment.)
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! Dirty floors, scattered debris, and pigeon droppings throughout the
buildings — particularly in the pump room area, where we saw the
remains of a dead pigeon (first noticed during our walk through
months earlier).

In other locations, we noticed:

! Deterioration of the concrete covering steel beams.  One site of
deterioration was under the overhead roadway, at one of the ramps
used for passenger bus traffic from the Authority’s bus terminal to
the Lincoln Tunnel.  (Officials indicated this was not a serious threat
to the structural integrity of the beams or a danger to bus traffic.)

! Exposure of a signal control box to possible illegal use, rain damage,
or vandalism.  The control box is used to control the traffic lights
from the Authority’s bus terminal ramp approach to the Lincoln
Tunnel.  (Officials agreed to investigate this situation.)

We discussed these observations with TB&T officials who told us they were
aware of the conditions we found.  They claim that the necessary repairs for
the Holland Tunnel ventilation buildings had been delayed because of
“litigation and negotiations currently going on” to determine who has control
of the pier on which the buildings are located.  They told us that the pier in
question is owned by a private developer who does not allow the Authority
to bring the necessary equipment onto the property so that repairs can be
made or buildings can be rehabilitated.  The officials claimed that, under the
court’s orders, the Authority had negotiated the terms of the sale of the pier
with the developer; but on the scheduled closing date the developer decided
not to sell the property and took his case back to court.

TB&T officials assured us that if the structural integrity of the buildings were
in question, they would enter the property and perform the necessary repairs
to secure the buildings despite the developer’s restrictions.  They advised us
that, as soon as they can get control of the property, they will let contracts
to rehabilitate the buildings completely.  In the meantime, they said, TB&T
engineers had secured the buildings, pending the anticipated rehabilitation.
Moreover, SUI engineers claim they are monitoring the conditions the
Structural Maintenance Specialists had observed during their annual
inspections.  Regarding the inaccuracies we found in the List, SIU engineers
claim that the Project Managers have not been submitting timely and correct
information that could be used to keep the List updated.

In their response to our draft report, PA officials further explained that the
List is not “real time.”  That it takes approximately 4-6 weeks to update its
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Annual Inspections

information.  This does not explain why some of the items included in the
List used by us for the site visits, dated April 1999, only contained informa-
tion dating back to 1995.  We believe TB&T should make sure that the List
contains current information about the status of the conditions reported.

Despite TB&T officials’ explanations, our findings show that management
officials have neglected the cited conditions since they were first identified
six years ago, and have not placed the necessary priority on rehabilitation of
the ventilation buildings.  The explanation of “litigation and negotiations
currently going on” does not appear to be supported by our observations that
some repairs have been made to the ventilation building in question.  It also
does not explain the lack of proper cleaning, the inadequate reporting of
follow up on recommendations, or the conditions we observed that are not
included in any inspection report. (Authority officials responded that design
documents for the rehabilitation of the Holland Tunnel Ventilation Building in
New Jersey are 100 percent complete, as they pursue ownership of the
property.)

One Structural Maintenance Specialist is assigned to each TB&T facility to
perform the required annual routine structural maintenance inspections.
These inspections are performed in accordance with procedures published in
the Authority’s Structural Integrity Routine Inspection Program for each
tunnel, which describe routine steps inspectors are to follow when identifying,
reporting, and monitoring structural deficiencies that need repair.  Existing
inspection procedures and rosters of inspection routines were last updated in
January 1993, for the Lincoln Tunnel and in September 1993, for the Holland
Tunnel.

The Structural Maintenance Specialist produces a Deficiency Report that lists
all deficiencies found, and notes those that require immediate attention and
repair.  This report is reviewed by the Maintenance Unit Supervisor, who
determines which items can be repaired by facility maintenance staff and
then sends it for review to SIU, which is supposed to identify any problems
that relate to the structural integrity of the tunnel.  The SIU engineers review
these reports, which list the type, location, and severity of the defects found
in various components, and develop recommendations for repairing the
deficiencies, prioritizing them as immediate, priority, routine-priority, or
routine.  Deficiencies that can be taken care of by the facility maintenance
staff are usually handled with a work order.  If a significant amount of work
is required, the engineers pass the recommendations on to TB&T’s Project
Management Group (PMG).  The PMG, which is responsible for completing
the project, assigns a number to each project and forwards it to TB&T’s
design group.



16

The Authority has specified the number of staff hours required to perform the
annual structural inspection program at each tunnel, as well as the number
of staff hours available for service and corrective repair work routines.  The
SIU is responsible for ensuring that annual routine inspections scheduled for
both tunnel structures are performed when required.  SIU engineers examine
the results of such inspections to determine whether anything extraordinary
was uncovered.  If there is a major discovery, the engineers visit the site and
verify the conditions cited on the Deficiency Report; but most routine
maintenance inspections usually lead to work orders for corrective and
preventive maintenance.  The Authority has established rosters that contain
required annual structural inspection routines at pre-determined frequencies,
inspection procedures for gathering information by checklist, the number of
staff and the total number of staff hours required to perform the routines, and
reporting forms for implementing the program.  The annual structural
inspection workload (inspection hours and routines) is allocated on a weekly
basis to distribute the workload evenly and to accommodate other routines
that should be performed at specific times of the year.

The Deficiency Report and a copy of any non-routine work orders are to be
retained in the facility’s Structural Integrity files.  Annotated with the work
order number and facility comments, the report is to be transmitted to the
SIU, which determines whether the remaining items need either immediate
attention and repair, major repair or rehabilitation, or further investigation.
The SIU uses SIIMS for tracking these recommendations and their
resolution, and for routinely storing, retrieving, and maintaining the
Deficiency Reports.  It also maintains a database of priority repairs identified
in these reports.  The facility usually sends reports of corrections to SIIMS,
indicating the work order number.

Our audit found that the SIU could not document that the required annual
inspection routines had been performed in 1997 at the Lincoln Tunnel for the
bus ramp (#8017), blower duct north tube (#8202), and the exhaust duct north
tube (#8203).  The fact that the bus ramp inspection (#8017) could not be
documented may explain why our previously described observation of poor
conditions at the bus ramps had not been reported in any Deficiency Report.
It is possible that such a routine inspection was never done.

Since the SIU lacks procedures for ensuring that corrections have actually
been made, as indicated in facility reports, TB&T has no assurance that all
deficiencies cited in the Deficiency Reports are being addressed or that the
SIU is carrying out its responsibility to ensure that the facility makes the
repair.  Deficiencies that are not repaired may become a serious structural
integrity problem, creating the risk of serious injury to those who use the
tunnel facilities.
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Recommendations

2. Take actions necessary (including legal) to obtain unlimited access
to the pier, so that rehabilitation of the Holland Tunnel’s New
Jersey ventilation buildings may begin while the decision over
control of the property is being made.

(Authority officials indicated they will continue their efforts to
acquire the property while conducting inspections to ensure that the
structural integrity of the buildings is maintained.)

3. Require that SIU engineers document their efforts to monitor the
status of all outstanding deficiencies identified in annual and
biannual inspections.

(Authority officials agreed to take steps to strengthen their
monitoring procedures.)

4. Verify that Project Managers at the tunnel facilities are following
up on recommended corrections of deficiencies.

(Authority officials feel that the status reports submitted by the
Project Managers to the SIU provide adequate confirmation they
are following up on the remediation of deficiencies.  They
indicated, however, that they will expand the comment field to
allow more extensive remarks relative to the status of the
remediation effort.)
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Recommendations (Cont’d)

5. Enforce the requirement that Project Managers submit quarterly
status reports to the SIU on a timely basis.  Authorize the SIU to
take corrective action(s) that will address any patterns of late
reporting or failing to report.

(Authority officials agreed to this recommendation.)

6. Take action to ensure that adequate documentation for all required
annual inspection routines are maintained, as well as copies of work
orders that authorize corrective work.

(Authority officials stated they will review the process in an effort
to improve the quality of the recordkeeping.)
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Work Orders and Staff Productivity
A work order is used to authorize and document work assigned to mainte-
nance staff.  The Authority sets the number of staff hours that are to be spent
on the annual structural inspection program and the corrective repair work
routines at each tunnel.  Work orders are to indicate the task to be
performed, materials to be used, and actual number of hours spent on
completing the task; and must be signed off by the employee performing the
work.  Estimates of the number of work hours needed to complete a task
have been developed by the Authority’s professional engineering staff based
on manufacturers’ instructions and industry standards.  They are known only
to supervisors, who are required to compare the time estimates for the job
with the actual time worked.  If the amount of actual time regularly exceeds
the amount of estimated time, supervisors are expected to investigate the
reasons.

Each day’s completed work orders are attached to the Finished Schedule,
which is initialed by the Maintenance Unit Supervisor, certifying the
accuracy and completeness of the information submitted by the maintenance
staff.  Properly-completed work orders are not only documented evidence of
the work performed by the maintenance staff; they also can be used to
support supervisory oversight of the maintenance staff performance and
quality of work the staff have performed.  In 1998, a total of 30,439 work
orders were issued at the Holland and Lincoln tunnels (19,496 and 10,943,
respectively).  Of these, 23,495 work orders (77 percent) were reported
completed.

TB&T groups work orders into four classifications: Preventive Maintenance
(PM - performed on a predictable/recurring basis); Corrective Maintenance
(CO - performed on a one-time basis to repair failed equipment); Emergency
(EM - performed to cover urgent situations that must be addressed
immediately); and Standing (ST - performed to cover work that is not
considered equipment-specific).  We were informed that 80 percent of the
PM work orders and 90 percent of the CO work orders are currently being
completed by TB&T’s maintenance staff at both tunnels.  However, based
upon our review of work orders, we find no support for this conclusion.

Our review of the Finished Schedules for ten judgmentally-selected days in
September 1998 found that 1,238 work orders were issued for the Holland
Tunnel; and that 1,050 of these were reported as completed, while 188 were
canceled.  However, our review of the 1,050 “completed” work orders found
that just 426 were actually completed - - 230 were blank (the work orders did
not contain any information about the work done) and 394 were missing.
Furthermore, our examination of the 426 completed work orders revealed
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that 81 either had not been signed or had not been dated.  In addition, 84 had
not been reported accurately on the Finished Schedule.  The 624 missing or
blank work orders made it impossible for us to determine whether staff hours
had been reported accurately.

We noted that the 230 blank work orders that had been certified as completed
lacked the scheduled date, start date, actual number of hours worked, date
of completion, and/or employee signature.  For another six work orders, the
staff did not provide an adequate report of the actual hours worked; they
reported that they had worked more hours than they actually did.  Addition-
ally, actual hours listed on 84 work orders did not agree with those listed on
the Finished Schedule, which had been accepted and subsequently certified
by the supervisors.  Finally, the actual number of hours required to complete
the work on 178 work orders differed from the amount of time originally
estimated for completion of the jobs.  None of these work orders included
explanations from the supervisors for the large variances between the
estimated and actual number of hours worked.  (We could not perform a
similar review for the Lincoln Tunnel, because we were told that all work
orders for September 1998 were missing.)

Because of the absence of work orders at the Lincoln Tunnel and the lack of
documented evidence of supervisory review of completed work orders at the
Holland Tunnel, we attempted to test the accuracy of the hours reported on
the Finished Schedules.  We attempted to compare certain staff hours
reported on the Finished Schedules with the hours the tunnel lanes were
reported closed.  The closings are recorded on the tunnels’ ventilation
reports, which list various types of information for monitoring purposes and
are maintained every day for each tunnel.  A computer database is used to
compile information for the Holland Tunnel’s Ventilation Reports; however,
when we asked to review this database, we were informed that it was not
accurate and that we should rely on the manually-kept information listed in
the daily reports of both tunnels.

Our review of the daily reports found one instance in which staff had claimed
that they worked a regular schedule of eight hours in the Holland Tunnel, yet
the report for that day indicated that the tunnel had been closed for
maintenance work for just five hours.  The crew had started its shift at 11
p.m., waited one hour for the tunnel to close, then worked for five hours in
two lanes.  They did not account for the remaining two hours of the shift.
We found five other instances in which an employee claimed he worked
more hours than would have been possible (total additional time of 9 hours
and 15 minutes) because the tunnel had not been closed for that length of
time.  At the Lincoln Tunnel, we found 14 occasions (totaling 99 hours and
10 minutes) on which similar claims had been made.  TB&T officials
attributed these differences to the “prep time” required to perform vehicle
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Recommendations

7. Investigate the reason(s) for the incomplete, incorrect, and missing
work orders we identified; and develop an action plan for
addressing these problems, including the provision for proper
supervisory oversight.

(Authority officials agreed to take steps to ensure proper
supervisory oversight.  Additionally, they reported that the Lincoln
Tunnel management has secured space in the administration
building to store work order documentation.)

8. Require maintenance staff to report only the actual time worked on
the task(s) listed in the work orders.  Establish a standard for time
spent preparing the equipment, waiting to get access to the tunnels,
etc.  This and other auxiliary time not specifically devoted to
complete the work order tasks should be accounted for separately.

(Authority officials disagreed with this recommendation.  They do
not see any benefit for separating these components or developing
standards to measure these items.

Auditors’ Comments: A key component of workforce management
is the use of productivity standards.  By analyzing variances from
such standards, management can identify inefficiencies that require
attention.  If preparation time, travel time, and tunnel access time
is not accounted for separately, the number of variables that affect
the time to complete tasks could make it next to impossible to
identify situations that deviate from the standard.)

safety inspections, load the truck, and clean up the vehicles.  Although some
prep time is necessary, it appeared to us that the amounts were excessive.
TB&T has no standard for prep time.
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Recommendations (Cont’d)

9. Implement a system for adequately monitoring maintenance staff
productivity.  Make periodic comparisons between actual time
worked and the estimated number of hours established for specific
tasks.  Analyze the reasons for variances.

(Authority officials indicated that steps are being taken to make
significant improvements in monitoring maintenance staff
productivity.)

10. Review and correct data stored on the data base that compiles
information regarding the Holland Tunnel’s ventilation reports.

(Authority officials responded that enhancements will be made to
the database and the General Maintenance Supervisor will review
the reports to ensure their accuracy and completeness.)
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