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October 1, 2015

Maine Turnpike Authority
2360 Congress Street
Portland, ME 04102

Ladies and Gentlemen,

We are pleased to submit our 2015 Operation and Maintenance Annual Report for the Maine
Turnpike. This report sets forth our findings as to the condition of the Maine Turnpike and our
recommendations concerning maintenance, operation, insurance, and deposits to be made to
the Capital Improvement and Reserve Maintenance funds and the Operation and Maintenance
budget.

Our findings and recommendations are based on a visual inspection of the turnpike facilities
performed between March and June 2015; several additional visual inspections of turnpike
facilities made during the year; and, on a careful evaluation of turnpike operation and
maintenance procedures. We have periodically reported to the Executive Director, Chief
Operations Officer, or Director of Engineering, on other items which warranted prompt
attention.

We appreciate the opportunity to provide Consulting Engineering Services and we acknowledge
the excellent cooperation of Authority members and personnel in the performance of these
services.

Best regards,
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Roland A. Lavallee, PE., PLS
Vice President
Director of Operations
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1 INTRODUCTION

This 2015 Operation and Maintenance
Annual Report is based on the findings of
a visual inspection of turnpike facilities; a
review of current operating practices; and a
review of the insurance coverage currently
in effect, all as conducted by the licensed
Professional Engineers of HNTB Corporation.
It sets forth observations, conclusions
and recommendations concerning the
condition, maintenance, repair, and
operation of the turnpike and its associated
structures. Additionally, this report includes
recommendations for the amount of funding
required for the proper maintenance,
repair, and operation of the turnpike to be
deposited into the Capital Improvement
fund, Reserve Maintenance fund, and the
Operation and Maintenance budget. Finally,
recommendations regarding insurance
coverage have also been provided.

In 1941, the Maine Turnpike Authority
(Authority) was created as an independent
state agency and given the mandate to
construct a turnpike "from some point at or
near Kittery to a point at or near Fort Kent".
The legislature intentionally delegated the
responsibility for turnpike construction and
operation and maintenance to the Authority
and precluded any financial commitment by
the state.

The original 45 miles of turnpike, Section I,
from Kittery to Portland opened to traffic in
1947 and Section 11, from Portland to Augusta,
was completed in 1955. In early-2015, the
MTA purchased from the MaineDOT 1.9
miles of the Interstate in Kittery. With this
purchase, the Maine Turnpike extends from
approximately 75 feet north of the northern
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most joint of the approach bridge of the
high level bridge over the Piscataqua River to
Augusta. Almost two-thirds of the 111 mile
turnpike is a four-lane divided highway; the
other one-third is a six-lane divided highway.
Turnpike facilities include 202 structures (184
bridges and 18 minor spans), 22 interchanges,
19 toll plazas, an administration building,
including the E-ZPass Customer Service
Center and the State Police offices, five service
areas, and nine maintenance facilities.

The Maine Turnpike, designated as 1-95, is one
of the major north-south highways in the state,
extending from Kittery to Augusta, Maine and
is part of the National Highway System (NHS).
The NHS includes the Interstate Highway
System as well as other roads important to
the nation's economy, defense, and mobility.
The NHS was developed by the Department
of Transportation (DOT) in cooperation with
the states, local officials, and Metropolitan
Planning Organizations (MPOs). The Maine
Turnpike is the only interstate highway from
Kittery to Portland, making it one of the most
critical elements of Maine’s transportation
network (see FIGURE 1). It also includes a
three mile spur from the turnpike mainline to
Route 1 and Interstate 295 in Falmouth. The
turnpike is a safe and efficient highway that
accommodated over 62.8 million trips with
75.0 million transactions in 2014.

The demands placed on turnpike facilities
are enormous. Its roadways, bridges,
interchanges, toll plazas, service areas and
maintenance areas are subjected to increasing
stress due to age, traffic levels, a high weight
limit (100,000 Ib. trucks allowed), and the
demands of the harsh northern New England
climate. To ensure the sound condition
and effective operation of the turnpike, the
Authority funds and implements aggressive
Operation and Maintenance, Reserve
Maintenance, and Capital Improvement
programs. The vigilance of the Authority
through these programs has resulted in a
well maintained and efficiently operated
turnpike. The Authority looks to continue
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initiatives such as pavement rehabilitation,
bridge rehabilitations and replacements, and
system modernization to assure that turnpike
facilities meet current safety standards as well
as projected demands.

ANNUAL INSPECTION PROGRAM

In accordance with Section 806 of the
Bond Resolution dated May 1, 1991, HNTB
Corporation, as the consulting engineers, is
required to inspect the turnpike at least once
a year and submit to the Authority a report
setting forth the following:

e Opinion as to whether the turnpike has
been maintained in good repair, working
order and condition;

e Advice and recommendations as to the
proper maintenance, repair and operation
of the turnpike during the ensuing fiscal
year and an estimate of the amount of
money necessary for such purposes;

e Advice and recommendations as to the
amounts and types of insurance to be
carried; and,

e Recommendations as to the amount of
money that should be deposited into the
Reserve Maintenance fund during the
upcoming fiscal year.

To comply with the listed requirements, the
engineers and staff of HNTB Corporation
annually conduct a visual inspection of
the entire Maine Turnpike. The inspection
covers pavement, cut sections, embankments,
bridges, roadway lighting, drainage structures,
signs, pavement markings, toll plazas, utility
buildings, service areas, maintenance areas,
and other facilities. This report is based
on observations made during the inspection
which was conducted between March and
June of 2015. The opinions, statements and
recommendations made herein are based
solely on conditions revealed by visual
inspection. No representation or warranty is

made that all defects have been discovered or
that defects will not appear later. Inspections
of specific turnpike facilities are conducted
whenever special attention is warranted.

A detailed Annual Inspection Report was
submitted to the Authority in July of 2015,
to be used in conjunction with this 2015
Operation and Maintenance Annual Report.

ANTB
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2 INSPECTION FINDINGS AND CORRECTIVE MEASURES

The Maine Turnpike has been maintained
in generally good condition and presents a
favorable appearance. Traffic volumes and
the age of the facility necessitate continued
high levels of maintenance. The Authority’s
Maintenance forces undertake routine
maintenance while private contractors
normally construct larger projects which are
publiclybid. Thesecontractsinclude pavement
resurfacing, bridge deck replacements, bridge
repairs and painting, slope repairs, and new
building construction. The following sections
summarize the findings of the 2015 Maine
Turnpike Inspection by HNTB Corporation.

VEGETATIVE COVER

Vegetative cover generally includes the grass
median and side slopes of the roadway.
The inspection revealed that most median
slopes are in good condition and most side
slopes are stable with good vegetative cover.
Slope locations requiring minor corrective
action are detailed in the Annual Inspection
Report. Corrective actions are warranted
due to loss of berm drop-off (gravel shoulder
directly adjacent to the paved shoulder) and
minor gullying which may lead to an erosion
issue if not mitigated. In most instances,
the Authority’s Maintenance forces can
accomplish this work, or this work should
be completed by Contract. In 2015, berm
drop-off corrections were completed as part
of Contract 2015.01 pavement rehabilitation
work from Mile 51 to Mile 54.5 and along the
Falmouth Spur.

We recommend that berm drop-off corrections
be completed by Authority Maintenance
forces, or included as part of the pavement
rehabilitation projects as warranted.

PAVEMENT
Roadway and shoulder pavement is in

generally good condition and the riding quality
of the turnpike continues to be acceptable.

TABLE 1
PAVEMENT CONTRACTS 2001 - 2015
Year From MM To MM Roadway
51 545 NB/SB
68.5 74.9 NB/SB
2015 FS0.5 FS3.8 EB/WB
Int. 46
23.3 30.3 NB/SB
2014 102.6 109.1 NB/SB
57.0 59.5 NB
7.4 135 NB/SB
2013 88.0 92.0 NB/SB
Int. 7 & 44
30.0 35.0 NB/SB
92.0 98.0 NB/SB
2012 102.0 Plaza NB/SB
Int. 42, 45 & 53
13.3 23.3 NB/SB
2011 Int. 19 & 48
2.2 7.0 NB/SB
2010 44.0 51.2 SB
45.0 51.2 NB
35.3 43.9 SB
2009 35.4 445 NB
57.0 64.4 SB
2008 80.8 85.2 NB/SB
Int. 102 & 103
64.4 68.5 NB/SB
25.0 Plaza NB/SB
2007 58.0 Plaza SB
59.0 Plaza NB
Int. 36
45.3 45.8 SB
2006 74.9 80.8 NB/SB
Int. 80
59.4 64.8 NB
2005 85.2 88.6 NB/SB
98.0 102.6 NB/SB
2004 102.6 109.1 NB/SB
Int. 86
56.6 58.3 NB
2003 68.4 74.9 NB/SB
2002 99.6 106.2 NB/SB
2001 25.4 28.4 NB/SB
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In 2015, approximately 34.6% of the turnpike
pavement (based on centerline miles) is rated
in good or new condition, 43.0% is rated
in generally good condition, and 22.4% is
rated in generally fair to good condition. No
pavement was rated in marginal condition.
This is an improvement from 2014 when
24.8% of the centerline miles was reported in
good or new condition.

To maintain pavement quality and roadway
safety, the Authority has a planned program
of pavement rehabilitation and the Authority
generally rehabilitates a pavement section
every 12 to 15 years. TABLE 1 illustrates
Pavement Contracts over the past 15 years.

Studies indicate that pavement maintained
in good condition costs substantially less to
preserve than pavement that is allowed to
deteriorate to poor condition. Based on this
concept, the Authority's resurfacing program
consists of rehabilitating one or more sections
of roadway, totaling approximately six to
seven centerline miles each year, in order to
minimize the cost of future repairs.

FIGURE 2 illustrates the rate of deterioration
and relative cost of rehabilitation at various
times throughout the Life Cycle of a section
of pavement. Evidence that pavement
requires rehabilitation includes wheel rutting,
excessive cracking, and poor ride quality.

FIGURE 2 - PAVEMENT LIFE CYCLE
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Starting in 2014, pavement rehabilitation
contracts specified polymer modified
asphalt to alter several characteristics of
the asphalt, each of which is intended to
improve pavement durability, weatherability
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and performance. This practice continued in
2015. Contract 2015.01 rehabilitation work
consists of milling and filling the travel lanes
northbound and southbound from Mile 51 to
Mile 54.5; 3.8 miles eastbound and westbound
on the Falmouth Spur, excluding the area
either side of the toll plaza; and pavement
rehabilitation on the Exit 52 northbound and
southbound off-ramps. Contract 2015.02
rehabilitation work consists of milling and
resurfacing the travel lanes and the median
shoulder from Mile 68.5 to Mile 74.9 in
Auburn. Contract 2015.03 rehabilitates the
pavement at Exit 46. In all locations, the top
2" of the existing roadway surface is being
removed, cracks filled, and the pavement is
then replaced with a 1/2" shim and a 1-1/2"
lift of surface pavement. These contracts are
currently ongoing.

PAVEMENT REHABILITATION, MM 102.6 T0 MM 109.1

The Federal Highway Administration
(FHWA) is currently developing performance
measures for condition of pavement which
will likely be implemented by the Maine
Department of Transportation (MaineDOT).
The Maine Turnpike Authority (MTA) is
coordinating with the MaineDOT on these
measures.

2016 RECOMMENDATION

Due to generally fair conditions of the
pavement, and to maintain pavement quality
and roadway safety, HNTB recommends
the rehabilitation of the northbound and
southbound roadway from Mile 54.5 to Mile
64.4. The rehabilitation should continue the
current practice of removing 2” of existing
travel lane pavement, crack sealing, shim, and
overlay. These projects should also include
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repairs to the drainage system such as catch
basin repair and repairing pipe outlets.

DISPENSED AT OVER 350 DEGREES THE RUBBERIZED ASPHALT
SEALANT IS INJECTED DIRECTLY INTO THE PAVEMENT CRACKS

BRIDGES AND MINOR SPANS

The MTA is responsible for the operation and
maintenance of 184 bridges, defined as spans
measuring more than 20 feet in length, and
18 minor spans measuring between 10 and
20 feet in length. The Authority’s Operation
and Maintenance Program for these
structures involves multiple aspects including
developing and maintaining a detailed
inventory of Authority-owned structures,
scheduling and completing condition and
safety inspections, compiling repair and
replacement recommendations, and the
development and execution of contracts for
repair or replacement. The goals of this
program are to accurately forecast bridge
and minor span repair needs, identify critical
deficiencies, repair and upgrade structures
on a timely basis, and to maintain the safe
condition of MTA bridges and minor spans.

This report quantifies and discusses bridges
and minor spans separately. The FHWA
National Bridge Inspection Standards
requires that bridges are inspected on
a predetermined schedule and that the
inspection data is reported to the National
Bridge Inventory. No federal inspection
or reporting requirements exist for minor
spans. However, the MaineDOT collects and
monitors condition data for minor spans for
internal use. Since 2013, the inspection of
MTA minor spans has been completed and
reported using bridge inspection procedures.

This process provides inspection consistency
between the MTA and MaineDOT and
provides documentation of the condition of
the Authority’s minor spans.

BRIDGE AND MINOR SPAN
INSPECTION PROGRAM

Inspections of Maine Turnpike structures
are completed by qualified inspectors
in accordance with the National Bridge
Inspection Standards established by FHWA.
Once these inspections are complete,
the condition ratings for each bridge are
compiled and transmitted to MaineDOT for
inclusion in the National Bridge Inventory.
The inspection data also becomes part of the
Authority’s records which are used to develop
the MTA'’s repair program.

The following is a discussion of the bridge
inspection program:

ROUTINE BRIDGE AND MINOR SPAN
INSPECTIONS

All MTA bridges and minor spans undergo
routine inspections on an annual basis. The
purpose of these inspections is to identify
potential safety concerns, document areas of
deterioration, and to record condition ratings
for key bridge elements. The 2015 routine
inspection by HNTB identified that the bridges
and minor spans along the turnpike range
from fair to very good condition. Structures
that have been rehabilitated or reconstructed
during the past 20 years were found to be in
fair to very good condition, while those that
have never been rehabilitated were generally
noted to be in fair condition.

UNDERWATER INSPECTION

The FHWA requires an inspection of
underwater bridge elements every five years.
Accordingly, an underwater inspection was
performed in September 2011 for 17 bridges
and culverts that carry the turnpike over rivers
and water bodies where certain elements
of the substructures or culverts cannot be
inspected as part of the routine inspection.

ANTB
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No serious structural deficiencies were noted
during the 2011 underwater inspection. The
overall conditions of the exposed portions
of the underwater substructures were fair
to good with most deficiencies attributed to
freeze-thaw deterioration and abrasion from
ice and debris. Based on the underwater
inspection report, repairs were programmed
at multiple locations and substructure
repairs are currently underway at York River
Overpass, Cape Neddick River Box Culvert,
and Josias River Box Culvert.

The next underwater inspection should be
completed in 2016. Spruce Creek overpass,
one of the bridges purchased from MaineDOT
in 2015, will be included in the underwater
inspection.

DETAILED INSPECTIONS

Detailed inspections are completed on bridges
with special features that warrant increased
attention and inspection effort. Two sets of
turnpike structures, the Androscoggin River
Bridges and the York River Bridges, require
detailed inspections.

The Androscoggin River Bridges, each
measuring 850 feet long, consist of roadway
surfaces supported on stringer and floor
beam framing systems. The loads from these
roadway framing systems are carried nearly
entirely by two primary girders.

ANDROSCOGGIN RIVER BRIDGE

Because these structures are carried by
only two primary girders, the bridge has
insufficient redundancy to prevent a
progressive collapse of all, or part of, the

ANTB

bridge if one of the primary girders were to
fail. As aresult, these structures are classified
as “fracture critical” and are subject to more
rigorous inspection requirements as outlined
in FHWA's Bridge Inspection Standards. To
achieve compliance with these inspection
standards, the Androscoggin River Bridges
should have a fracture critical inspection
completed at least once every 24 months. The
last fracture critical inspection was completed
in spring 2015. No significant concerns were
identified other than the detachment of the
recently constructed wrapping between the
tendon sleeve and the anchorage device at
several locations. The repair of this condition
is warranty work and the Authority is working
with the Contractor for its repair. The next
fracture critical inspection of this structure
should be scheduled for early-2017.

At the York River Bridges, the girder framing
system includes pin-and-hanger assemblies.
Because routine inspection procedures
are insufficient to identify defects in the
pins, ultrasonic testing of these elements
is necessary. A detailed inspection and
ultrasonic testing of the pin-and-hanger
systems at the York River Bridges was
completed in December 2011. No serious
structural deficiencies were noted during that
inspection. The next ultrasonic inspection of
the pins should be completed in 2016.

PIN-AND-HANGER ASSEMBLY UNDER A FINGER JOINT AT THE
YoRrk RIVER BRIDGE

S1GN BRIDGE INSPECTION

Routine or ground inspection of the
Authority’s sign bridges is conducted yearly
as part of the routine bridge inspection and
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no significant issues have been observed. We
recommend the continuation of this practice
in 2016.

A hands-on inspection of the Authority’s
42 sign structures and two space frames
was conducted by HNTB in early-2015. A
concern noted during these inspections was
missing and broken sign clips on multiple
sign structures. HNTB recommends repair
and the installation of the proper number of
sign clips be completed within the next year.

We recommend a hands-on inspection of
the one aluminum sign structure at Mile 8.3
southbound in early-2017 and the inspection
of all overhead sign structures in 2021. This
recommendation is consistent with the FHWA
guidance that a typical two tower, two or four
post sign bridge with a steel superstructure,
be hands-on inspected every six years while
aluminum structures should be hands-on
inspected every two years.

SPECIAL DAMAGE INSPECTIONS

Special damage inspections are conducted
as a result of collisions or when a condition
requiring a more detailed inspection is
noted. When this occurs, HNTB conducts an
immediate field investigation to determine
the extent of the damage and whether it is
safe for traffic to continue using the structure.
In some cases, emergency repairs or lane
restrictions are required to maintain traffic
on the structure.

The Hackett Road Underpass at Mile 76.9
was struck by an overheight vehicle traveling
south on October 7, 2014 and again on March
20, 2015. HNTB conducted special damage
inspections after both of these occurrences
and made recommendations to the Authority
for the repair of the impact damage. This
repair is now complete.

The Dutton Hill Road Underpass at Mile
59.9 was struck by an overheight vehicle
traveling northbound on June 8, 2015 and
again on July 11, 2015. HNTB conducted
special damage inspections after both of

10

these occurrences and noted to the Authority
that the minor damage did not present a
load capacity concern so repairs were not
recommended.

DutTON HiLL RoAD UNDERPASS, MILE 59.9

BRIDGE AND MINOR SPAN
REHABILITATION

During the Annual Inspection, structure
components such as the concrete deck,
superstructure, substructure, culvert,
and river channel conditions are assigned
condition ratings. Using these ratings,
structures requiring repair are further
separated into five groups based on their
overall condition and the safety implications
of their deficiencies.

-  GROUP V - Bridges are not in need
of any repair (typically new or recently
rehabilitated).

- GROUP 1V - Bridges need repair, but
of a minor nature. This work can most
likely be done by Maintenance crews.

- GROUP 111 - Bridges need repair, but
generally the structural safety is not
jeopardized at present.

- GROUP I1 - Bridges should be repaired
as soon as possible. However, the
problem is such that a short delay is not
likely to create a safety problem. If left
too long, it will become a Group | Bridge.

- GROUP 1 - Bridges need immediate

repair. The problem is such that the
safety of the highway is in danger if the

ANTB
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TABLE 2 - BRIDGE AND MINOR SPAN TABULATION

BRIDGES
Year Group V | Group IV | Group Il | Group Il | Group | Total
2015 8 72 104 0 0 184
2014 5 67 105 0 0 177
2013 6 73 98 0 0 177
2012 17 70 90 0 0 177
2011 9 66 100 1 0 176
MINOR SPANS
Year Group V | Group IV | Group Il | Group Il | Group | Total
2015 1 4 13 0 0 18
2014 1 6 11 0 0 18
2013 1 7 10 0 0 18

repair is not made quickly. For example,
heavy concrete deterioration under
bridge bearings, scour around bridge
foundations, weakened girders due to
impact, etc.

TABLE 2, Bridge and Minor Span Tabulation,
illustrates the number of structures in each
group category based on the 2015 Annual
Bridge Inspection. The previous four years of
data has also been provided for reference. The
grouped structures are then further prioritized
for repair or replacement considering factors
such as safety, bridge age, importance, rate
of deterioration, scour susceptibility, load
capacity, and traffic volumes.

Higher priorities are typically assigned to
bridges and minor spans that are classified as
“structurally deficient”. A structure classified

as structurally deficient is not necessarily
unsafe; however, these structures require
repair and maintenance in the near future to
ensure their continued safe operation. There
are several key structural components that
are considered by FHWA in reaching this
classification. These components primarily
include: Deck, Substructure, Superstructure,
and Culvert. If any one of these components
have a condition rating of 4 or less (indicating
that an element is in "poor" condition), the
bridge is considered structurally deficient.

MAP-21, Moving Ahead for Progress in the
21st Century Act, was passed into law in July
2012 and establishes performance standards
for State Agencies. MAP-21 requires that
no more than 10% of the total deck area of
National Highway System (NHS) bridges may
be classified as structurally deficient for three

TABLE 3 - TABULATION OF STRUCTURALLY DEFICIENT DECK AREA

Structurally Deficient Bridges
Year All Authority Owned Bridges Authority Owned NHS Bridges
Deficient Area (SF) | Percentage | Deficient Area (SF) | Percentage
2009 235,112 13.60% 129484 14.24%
2010 163,052 9.43% 106811 11.75%
2011 149,014 8.62% 98216 10.80%
2012 27,445 1.59% 6975 0.77%
2013 55,311 3.20% 24121 2.65%
2014 58,209 3.37% 24121 2.65%
2015 19,682 1.14% 0 0.00%

ANTB
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consecutive years. If this requirement is not
met, FHWA will require that a greater portion
of the State Agency’s Federal Funding be
reapportioned to bridges on the NHS. Maine
Turnpike bridges located on the NHS network
are included in the State of Maine’s NHS
bridge inventory.

Since 2009, a primary focus of the Authority’s
bridge program has been to repair or
rehabilitate structurally deficient bridges, and
good progress has been made. The 2009
inspection noted 24 structurally deficient
bridges equaling 13.60% of all Authority-
owned bridgesand 14.24% of Authority-owned
bridges on the NHS. With the rehabilitation of
four structurally deficient bridges completed
in 2014, the percentage of structurally
deficient deck area has been reduced to 1.14%
of all Authority-owned bridges and 0.00%
of Authority-owned bridges on the NHS. A
Tabulation of Structurally Deficient Deck
Area by year is provided in TABLE 3 on the
previous page.

During the 2015 bridge inspection, three
structurally deficient bridges and two minor
spanswere identified. TABLE 4, Structurally
Deficient Structure Summary, provides a
listing of Maine Turnpike structures currently
classified as “structurally deficient”. The
table also identifies programmed repair
or rehabilitation dates for these bridges.
The Authority’s planned bridge and minor

span rehabilitation program is reviewed
and adjusted after each year’s inspection
program. We recommend that the repair or
replacement of structural deficient bridges
continue to be prioritized.

2015 BRIDGE REHABILITATION AND
REPLACEMENT PROJECTS

Several rehabilitation and repair contracts are
ongoing in 2015. These contracts include deck
replacement, repairing concrete deterioration,
replacing substandard bridge elements such
as joints, railings and endposts, increasing
bridge underclearance, improving load
capacity, and other miscellaneous repairs.

The following is a brief summary of the 2015
bridge work:

e MIiLE 1.8 Ramr H (ROUTE 1 ON-RAMP
UNDERPASS)

The work entails installation of snow fence,
cleaningand painting ofbearings, substructure
and deck repair, and the installation of fabric
troughs under the joints to control water.

e MILE 1.61 RamrP M (ROUTE 1 SB OVER
I-95 NB)

The work includes the installation of snow
fence and substructure repair.

TABLE 4 - STRUCTURALLY DEFICIENT STRUCTURE SUMMARY

Structure Mile

Type Marker Sl

Structure Name

Repairs ongoing and scheduled for

Cape Neddick River Box Culvert | Minor Span 9.60 completion in 2015.

Repairs ongoing and scheduled for

Josias River Box Culvert completion in 2015.

Minor Span 11.80

Gray interchange project scheduled for
construction in 2015/2016. Bridge will

Gray Interchange Underpass Bridge 63.1 be removed from service as a part of
this project.

Maxwell Road Underpass Bridge 90.00 | Programmed for rehabilitation in 2017.

Small Road Underpass Bridge 95.10 | Programmed for rehabilitation in 2016.
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¢ MILE 5.2 YORK RIVER OVERPASS
(NB & SB)

The project includes new bridge wearing
surface, deck repairs, pile jacket repairs,
pin and hanger repair, and repairs to the
substructure.

York RIVER OVERPASS, MILE 5.2

e  MiLE 9.6 CAPE NEDDICK RIVER Box
CULVERT
[Structurally Deficient]

This double concrete box culvert exhibits areas
of advanced concrete deterioration throughout
the structure. The work includes chipping and
patching areas of deteriorated concrete within
the culvert and on its headwalls and wingwalls.

CAPE NEDDICK RIVER Box CULVERT, MILE 9.6

e  MIiLE 11.8 JosiAS RIvER Box CULVERT
[Structurally Deficient]

This double concrete box culvert exhibits areas
of advanced concrete deterioration throughout
the structure. The work includes chipping and
patching areas of deteriorated concrete within
the culvert and on its headwalls and wingwalls.

ANTB

JosiAs RIVER Box CULVERT, ILE 1.8

e  MiLE 11.9 CLAY HiLL ROAD UNDERPASS

The work includes deck repairs, substructure
repairs, installation of a new waterproofing
membrane, the replacement of the bituminous
wearing surface, and the installation of snow
fence.

e  MILE 44.9 SOUTH PORTLAND
INTERCHANGE 45 UNDERPASS

This project includes bridge joint repairs,
substructure repairs, deck repairs, new bridge
deck membrane, deck and approach paving,
and the installation of a lightweight barrier
system. The lightweight barrier system is a
short-term repair to replace the function of the
deteriorated metal bridge rail system until the
final disposition of this bridge can be decided.
This bridge may need to be replaced if a
Turnpike Connector to Gorham is constructed.

e  MILE 46.4 JETPORT INTERCHANGE
UNDERPASS

The repairs at this location include deck repair,
installing new waterproofing membrane, the
replacement of the bituminous wearing surface,
and the repair of the asphaltic plug joints.
The paving limits extend onto the approach
roadways and additional shim pavement has
been placed at the bridge approach to mitigate
the settlement of the approach roadway.

¢  MILE 50.0 FOREST AVENUE OVERPASS
(NB & SB)

The work includes the replacement of the bridge

13
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joints and the removal and replacement of the
bituminous wearing surface and waterproof
membrane along with deck repairs.

e MILE 51.2 RIVERSIDE STREET OVERPASS
(NB & SB)

The work includes the addition of steel plates
to the existing joint and the removal and
replacement of the bituminous wearing surface
and waterproof membrane along with deck
repairs.

e  MILE 55.5 PISCATAQUA RIVER OVERPASS
(NB & SB)

¢ MILE 56.6 PISCATAQUA RIVER OVERPASS
(\NB & SB)

The work involves the superstructure
replacements, concrete substructure
modifications and repairs, approach work and
paving. The work is scheduled for completion
in 2015.

e  MILE 71.1 ROYAL RIVER OVERPASS
(NB & SB)

The southbound bridge work includes deck
repair, the removal and replacement of the
bituminous wearing surface and waterproof
membrane. The northbound bridge work
includes a bituminous overlay.

e  MILE 71.6 BALD HiLL ROAD OVERPASS
(NB & SB)

These two bridges, one carrying northbound
traffic and one carrying southbound traffic,
have deteriorated abutments and pavement.
The repairs at this location include repair of the
concrete abutments and deck, installing new
waterproofing membrane, and the replacement
of the bituminous wearing surface.

e MIiLE 80.3 LEWISTON INTERCHANGE
OvVERPASS (NB & SB)

New bridges are under construction as part

of the Lewiston Interchange reconstruction
project. The bridge will be longer to facilitate

14

the construction of a single point urban
interchange.
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NeEw LEwisTON BRIDGE UNDER CONSTRUCTION, MILE 80.3

e MILE 99.0 LunTs HiLL ROAD
UNDERPASS

The work includes the removal and replacement
of the steel superstructure, concrete deck,
wearing surface, and joints. It also includes
raising the structure to increase the clearance
between the bottom of the bridge to the roadway
pavement beneath the bridge to minimize the
potential of overheight vehicle collisions.
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LUNTS ||_|_ RoAD UNDER CONSTRUCTION, MILE 99.0

e  MILE 102.01 RamP E UNDERPASS (I-295
INTERCHANGE BRIDGE)

This bridge serves as the canopy of the Exit 103
Toll Plaza and the bridge is currently not open
to traffic. The 2014 inspection of this underpass
identified several areas of deterioration
including substructure and pavement surface.
Substructure repairs were completed by
Authority Maintenance forces. The bridge
should continue to be monitored and major
repairs or demolition should be contemplated
as part of the 2019 Toll Plaza Project.

ANTB
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e  MILE 3.60 FALMOUTH SPUR ROUTE 9
UNDERPASS

The project includes substructure and deck
repairs and installation of new waterproofing
membrane, and pavement.

In addition, snow fence is being installed at the
following locations:

e  MOUNTAIN RD UNDERPASS (MM 10.6)

¢  RUNNING HiLL RoAD UNDERPASS (MM
45.4)

¢ WARREN AVENUE OVERPASS (MM 48.9)

e AUBURN STREET UNDERPASS (FS 0.60)

2015 EMERGENCY BRIDGE REPAIRS

Emergency bridge repairs are periodically
required and are usually related to a collision.
Minor repairs are completed by Authority
Maintenance forces; however, significant
repairs warranting heavy equipment or
specialty services such as heat straightening
are completed through construction contracts.
The Hackett Road Underpass at Mile 76.9
was struck by an overheight vehicle traveling
south on October 7, 2014 and again on
March 20, 2015. HNTB conducted special
inspections after both of these occurrences
and made recommendations to the Authority
for the repair of the impact damage. This
repair is now complete.

HACKETT ROAD UNDERPASS IMPACT DAMAGE, MILE 76.9

RECOMMENDED 2016 BRIDGE
PROJECTS

Based on the findings of the 2015 Bridge
Inspection Program, HNTB recommends the

HNTB

following bridge repair and rehabilitations.

The following is a brief description of each
bridge recommended for repair in 2016:

e MILE 44.6 SPRING STREET UNDERPASS

Theworkincludes substructure repairsandthe
removal and replacement of the bituminous
overlay and waterproof membrane, and deck
repairs.

e  MIiLE 61.6 HunTSs HILL ROAD OVERPASS
(NB &SB)

Theworkincludes substructure repairsandthe
removal and replacement of the bituminous
overlay and waterproof membrane, and deck
repairs.

e MILE 63.3 ROUTE 202 UNDERPASS

Theworkincludes substructure repairsandthe
removal and replacement of the bituminous
overlay and waterproof membrane, and deck
repairs.

e  MILE 95.1 SMALL ROAD UNDERPASS

The work includes the removal and
replacement of the bridge superstructure
(steel beams, concrete deck) and substructure
repairs. Inaddition, the work includes raising
the bridge to increase the vertical clearance
to minimize the potential for damage to the
bridge from an overheight vehicle.

e  MILE 106 MAPLE STREET UNDERPASS

The work includes the removal and
replacement of the bridge superstructure
(steel beams, concrete deck) and substructure
repairs.

BRIDGE REPAIRS (MISCELLANEOUS
LOCATIONS):

¢  DENNETT ROAD PRESERVATION

¢ RawmP J - REPLACE MISSING SEAL

e Two RoD ROAD PARAPET REPAIR

¢  FOREST AVENUE SUBSTRUCTURE REPAIR
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o  EAGLES NEST END POST REPAIRS
e  SNOW FENCE AT VARIOUS LOCATIONS

BRIDGE PAINTING

The Authority has implemented an effective
painting program by issuing painting
contracts. This painting program is important
because it reduces the potential for costly
future repairs to correct steel corrosion. Since
1990, over 50 Authority-owned bridges have
been repainted, with the most recent being
the Saco River Overpass (NB and SB original
steel beams) and the partial painting of the
Androscoggin River Overpass (NB and SB) in
2014. No bridges are being painted in 2015.

During project development, the cost
of repainting existing steel girders versus
replacing the steel girders should be
considered for all bridge rehabilitation
projects. This analysis should consider cost,
the load capacity of the existing girders, and
the condition of the existing paint system.

HNTB recommends the following structures
be painted in 2016.

e MousaM RIVER (EACH ORIGINAL
STRUCTURE)

¢  FALMOUTH SPUR INTERCHANGE

¢  WEST FALMOUTH INTERCHANGE

BRIDGE OPERATIONS AND
MAINTENANCE PROGRAM

HNTB recommends the following annual
bridge maintenance activities on Maine
Turnpike bridges:

e DEcks - Sweep (power broom) and flush
with ordinary water (preferably power
rinse) particularly the gutter areas. Patch
obvious delaminations and potholes,
scaling. Remove loose spalls over lanes
of traffic.

e PARAPETS - Power rinse.

e SUPERSTRUCTURE - Pressure rinse the
beams/girders and bearings particular at
the joint locations.
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The Authority maintains detailed bridge
files as part of their bridge Operation and
Maintenance Program. In accordance with
FHWA requirements, these bridge files contain
inventory and appraisal information such as
bridge geometrics and age, as-built drawings,
condition ratings, safe load capacities, and
scour evaluations.

The following initiatives were undertaken to
update the Authority’s bridge files:

LoAD RATING OF IN-SERVICE
BRIDGES

In 2014, the MTA completed its initiative
to develop load ratings for all of their
bridges. Load ratings are used primarily to
understand the safe load capacity of bridges
and to identify structures that should be
posted for load limits. Additionally, load
ratings are used to evaluate overweight permit
load requests and to prioritize bridge repair
projects. These uses require that bridge load
ratings be reliable, uniformly consistent, and
current. The results of these load ratings were
reported to MaineDOT and are saved in the
Authority’s bridge files. HNTB recommends
the completion of a bridge load rating
when bridge construction with significant
alterations are completed or when significant
deterioration may impact a load rating.

BRIDGE INSPECTION PROCEDURES

In March 2013, FHWA issued a memorandum
regarding new legislation established under the
Moving Ahead for Progress in the 21st Century
Act (MAP-21). This new legislation modifies
existing inspection standards for bridges
located on the National Highway System,
and requires the collection of element level
data for those structures beginning October 1,
2014. 1In 2013, AASHTO released an updated
Manual for Bridge Element Inspection
that incorporated the new FHWA element
level data collection standards, followed by
interim revisions in 2014 providing additional
guidance on element level coding. Since the
MTA submitted all inspection results from the
2014 Annual Inspection (i.e., prior to October

HNTB
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1, 2014) to the MaineDOT in the spring of
2015, the MTA will begin reporting element
level data starting in the spring of 2016.
Therefore, the 2016 Annual Inspection will
incorporate element level data recording for
all of the bridges.

With this recent change to the element level
data collection, the MaineDOT decided
to transition from PONTIS as their main
inspection recording platform to InspectTech.
The MTA has been actively coordinating with
the MaineDOT on the software transition
with the understanding that InspectTech is
likely a possible option for the MTA to provide
consistency with the MaineDOT.

FUNCTIONALLY OBSOLETE

The Maine Turnpike Authority’s bridge
inventory includes structures that are
classified as "functionally obsolete".
Functionally obsolete bridges have features
that are not in compliance with current design
guidelines such as narrow lanes or shoulder
widths, or the inability to handle current
traffic volume, speed, size, or weight. The
Authority should consider reducing the total
number of functionally obsolete bridges in
its inventory. Improvements, such as bridge
raising and shoulder widening, should be
considered as part of the Authority’s Capital
Improvement Program.

DRAINAGE

The roadway's surface drainage system,
consisting of side slopes, drainage ditches,
catch basins and cross culverts, was inspected
and found to be in fair to good condition. An
important component of roadway drainage
is allowing for the sheet flow of stormwater
from the pavement down the side slope.
The presence of winter sand buildup under
guardrail prevents the sheet flow resulting
in a channelized flow which may lead to an
erosion issue.

Routine berm, ditch, and side slope

maintenance and repairs are required for
proper upkeep of the highway. Minor

HNTB

drainage, slope repairs and maintenance are
completed by the MTA while larger repairs
are completed by Contractors. Catch basin
repair, pipe repair, winter sand removal,
and slope repairs are completed as part of
the pavement rehabilitation projects, while
isolated areas requiring significant repair are
typically bid as a Contract and completed
separately. We recommend the continuation
of this practice.

Numerous rivers and streams pass under the
turnpike through box culverts and culvert
pipes. All box culverts and pipes 60" in
diameter or greater are inspected every year
(a total of 76 individual culvert ends), and
are in satisfactory condition. Culvert pipes
36" to 54" are inspected every five years and
were last inspected in 2013. They are in
satisfactory condition. These pipes should be
inspected again in 2018.

All cross-culverts 30” and smaller are
scheduled for inspection between 2013 and
2018. In 2013, the inspection of culverts
30” and smaller from Mile 90 to 109 was

completed. This program continued in
2014 with the inspection of culverts 30” and
smaller between Mile 50 and 60; and Mile 68
and 75, and on the Falmouth Spur. In 2015,
the inspection of all culverts 30” and smaller
between Mile 60 and 68 and Mile 75 and 90
was completed. These pipes were found to
be in poor to good condition. Many of the
cross-culverts are reinforced concrete under
the core roadway but change to metal under
the side slopes. While the concrete portion
of the culverts are generally in fair to good
condition, many of the metal pipe ends are
in poor condition. Common issues observed
are rusted flow lines, disconnected joints,
and disconnected metal flared end sections.

17
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These conditions lead to erosion issues on the
side slope which may eventually impact the
roadway.

Periodically the Authority issues contracts
to repair drainage issues that the Authority’s
Maintenance forces cannot repair due to their
location or the type of equipment required to
cost effectively complete the repair.

HNTB RECOMMENDATION

We recommend the locations rated poor in
the detailed Annual Inspection Report be
monitored by the Authority. Locations that
can reasonably be repaired by Authority
Maintenance forces should be repaired. Areas
that are not feasible for repair by Authority
Maintenance forces should be programmed
for repair. These repairs include the complete
removal of the deteriorated metal pipe ends
and their replacement with high density
polyethylene or concrete pipe, along with
slope and drainage channel stabilization.
Drainage repairs should be included in the
pavement rehabilitation contracts.

GUARDRAIL AND SAFETY
IMPROVEMENTS

The Authority has continued its program of
improving safety by upgrading large sections
of the roadway side slopes each year. These
improvements include removal of vegetation
and guardrail upgrades.

GUARDRAIL

The FHWA has a September 29, 1994 policy
that all roadside hardware (guardrail)
installed on the National Highway System
be in compliance with the crash testing and
evaluation criteria contained in the Manual
for Assessing Safety Hardware (MASH) or
its predecessor the National Cooperative
Highway Research Program (NCHRP Report
350 - published in 1993). FHWA further
suggested that the non-crashworthy hardware
be removed or replaced with crashworthy
roadside hardware at the earliest possible
opportunity in concert with the maintenance

18

of the roadway.

A program to upgrade Maine Turnpike
guardrail by construction contract was
initiated in 1996. This program includes the
following:

e Installation of thrie beam guardrail at
select locations;

e Closing median openings that are not
critical for authorized vehicles;

e Constructing new median openings at
areas with adequate sight distance;

e Replacing non-crash  attenuating
guardrail terminal end sections with
impact attenuating units;

e Adjusting guardrail heights;

e Improving strength of guardrail at
locations where the guardrail was in close
proximity to bridge piers;

e Adding additional guardrail; and,

e Constructing new terminal end sections.

This work continued in 2015 with upgrades
to the guardrail on the Falmouth Spur; Mile
51 to Mile 54.5; and Mile 68.5 to Mile 74.9 as
part of pavement rehabilitation contracts.

ROADWAY SIDE SLOPES

The clearing of vegetation in close proximity
to the roadway commenced in 2012. This
clearing improves safety by removing
vegetation in close proximity to the roadway
and helps with winter maintenance by
minimizing the shading of the roadway.
TABLE 5 illustrates the Side Slope Clearing
completed to date.

HNTB
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TABLE 5 - SIDE SLOPE CLEARING

Year Locations
2012 Mile 92.8 to Mile 100.3
2013 Mile 82.9 to Mile 93.0
2014 Mile 51 to Mile 63
2015 Mile 63 to Mile 75

Mile 53.4, Looking South (Before)

Mile 53.4, Looking South (After)

As part of a 2015 pavement rehabilitation
project, an 1,800" long section of the
southbound roadway side slope is under
reconstruction in Falmouth to improve safety.
In this 1,800 feet, a section of guardrail
is being removed and slopes flattened to
accommodate a wider roadside recovery area
for errant vehicles.

2016 RECOMMENDATION
HNTB recommends that guardrail continue

to be monitored and repaired as needed.
Upgrades such as adjusting guardrail height

HNTB

are still needed as a regular activity and should
be reviewed yearly for possible inclusion in
the yearly paving rehabilitation contract. We
also recommend that any entity installing
or maintaining roadside safety hardware,
including Authority Maintenance forces and
contractors, are trained for completing this
work in accordance with the manufacturer's
instructions.

HNTB also recommends that the Authority
continue the clearing of vegetation in close
proximity to the roadway. Clearing should be
programmed from Mile 75 to 83 and Mile 100
to 109 in 2016.

LIGHTING

The roadway lighting system is generally in
good condition. During the inspection, we
noted that most interchanges and service
plazas had a few lights that were out.
Authority Maintenance forces replace these
lights as required to maintain acceptable
lighting levels.

In 2010, the MTA implemented a pilot study
by installing Light-Emitting Diode (LED)
lighting at the Cumberland Service Area,
Exit 46 Area, the Exit 45 canopies, Crosby
Maintenance, and the Kennebunk Park &
Ride lot. While LED lights are more costly
to purchase, they have longer service life and
use substantially less electricity to operate.
In 2011, LED light fixtures were installed
at Interchange 48 as part of a construction
project to extend the acceleration lanes.
This program continued in 2012 with the
installation of LED luminaires at Interchanges
45, 53 and 75 as part of the acceleration
lane lengthening projects; and in 2014 with
the installation of LED highway lighting
installed at the newly reconstructed Lewiston
Interchange ramps; and with the replacement
of the existing high mast 1,000 watt light
fixtures at Saco and West Gardiner with LED
fixtures. In 2015, LED lights were installed
at Exit 46. As a result of these changes, light
fixture maintenance and power consumption
has been reduced.

19



MAINE TURNPIKE AUTHORITY 2015 ANNUAL REPORT OF OPERATION AND MAINTENANCE - SECTION 2

In 2015, HNTB inspected 30 weathering
steel high mast light poles and determined
they were all in generally good condition.
HNTB prepared a May 20, 2015 Summary
Report which recommended repairs of some
minor deficiencies such as loose anchor bolts,
damaged grout pads, and loose access panels.

HNTB RECOMMENDATION

The MTA should continue to maintain their
roadway lighting system on a regular basis to
minimize the number of outages and replace
all remaining non-LED lighting fixtures with
LED lighting fixtures.

We recommend repair of the high mast light
minor deficiencies noted in the May 20th
report and that the lights be inspected on a
two year interval. The next inspection of high
mast lights should be completed in 2017.

SIGNAGE

The MTA maintains its signs in generally good
condition. The MTA Sign Shop fabricates the
majority of the regulatory, route marker,
warning, and specialty signs on the Maine
Turnpike and routinely replaces signs that
are damaged, faded, or otherwise in poor
condition. In 2012, the MTA contracted with
3M to capture sign attributes, locations, and
photographs for all signs within the turnpike
right-of-way. Included in 3M’s deliverables
were the sign photos and a GIS sign database.
The MTA has been enhancing the database
with nighttime retro-reflectivity inspection
results, sign updates, and other pertinent
data. This database is used to assist with the
scheduling of replacement signs.

HNTB RECOMMENDATION

HNTB recommends the Authority continue to
monitor, maintain, and replace the regulatory,
route marker, warning, and specialty signs as
needed and initiate the process of replacing all
existing guide signs since they are close to the
end of their expected life. The replacement
of the guide signs should be constructed over
the 2016 thru 2019 time period.
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ROADWAY MARKINGS

The Authority's
Maintenance
forces re-stripe
the turnpike
once a year to
maintain
roadway
markings in good
condition.

The Authority is also utilizing reflectorized
pavement marking tape installed in grooves
at interchange ramps and to supplement the
white skip lines on the mainline. The tape
improves visibility of the pavement markings
in wet conditions.

Double yellow lines in two-way traffic areas in
the interchanges are typically painted twice a
year. The newly paved areas are also painted
twice per year. The paint lines are adequately
maintained.

HNTB RECOMMENDATION

HNTB recommends the MTA continue their
current practice.

ToLL PLAZAS

ToLL COLLECTION EQUIPMENT

A May 2013 Toll System Assessment Report
outlined that the legacy cash toll collection
system installed in 2004 provides acceptable
levels of performance, reliability and system
uptime availability based on the originally
intended functionality; however, it is reaching
the end of its anticipated life. The Authority
has implemented a program of converting its
legacy cash toll collection system at all the
side toll plazas to a new toll collection system
which is called the Infinity System. The new
Infinity System has specific infrastructure
requirements such as the need for vehicle
detection loops to be installed in a concrete
roadway slab with non-metal reinforcement.
These slabs are required to have a specific

HNTB
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length due to how the loops embedded in the
concrete slab interface with the vehicle and
the other toll collection equipment.

The Infinity Toll System offers the following
advantages to the MTA:

e Provides programmed system
enhancements for violation enforcement
in staffed lanes, video audit, and reduces
maintenance costs.

e Use of loops embedded in concrete slabs
for vehicle classification eliminates the
maintenance concern of treadles.

The Infinity Toll System has been installed
at the New Gloucester mainline toll and its
implementation is complete or substantially
complete at Exits 19, 25, 42, 46 SB, 47 and 48.
Construction of the new system is ongoing
at Exit 52 and West Gardiner as part of
the conversion of these toll plazas to Open
Road Tolling (ORT). The new toll system is
functioning as intended and is scheduled for
installation at the remaining toll plazas.

ToLL PLAZAS

The 19 toll plazas comprised of tollbooths,
canopies, utility buildings and other
structures are in various stages of repairs
and upgrades as part of the system-wide
upgrade to the Infinity Toll System discussed
in the previous section. The tollbooths and
canopies are rated in fair to good condition
while other components, such as concrete
slabs, bumpers and tunnels, are rated in poor
to fair condition.

ExiT19 ToLL PLAZA

MAINLINE TOLL PLAZA

The six mainline plazas shown in Table 6
generated $98.0 million in toll revenue in
2014, which accounted for approximately 79%
of all toll revenue collected by the Authority.
The other 21% of toll revenue was generated
by the 11 side toll plazas. A Tabulation
of Traffic, Revenue and E-ZPass Usage is
illustrated in TABLE 6.

Some items of note:

e York Toll Plaza accounts for almost half
of all Maine Turnpike revenue.

e In general, E-ZPass usage appears to
decline the farther north you go on
the system. At all plazas between York
and New Gloucester, E-ZPass usage
averaged approximately 70%. At the two
northernmost plazas, E-ZPass usage was
closer to 60%.

e E-ZPass usage among trucks is extremely
high - in the vicinity of 90% at most

TABLE 6 - TABULATION OF TRAFFIC, REVENUE AND E-ZPAsS USAGE

Traffic Characteristic York Exit 44 Exit 52 Glo':::;ter w. (.::-a;rsdlner Galtg:l;r;er
Annual Traffic (millions) 16.4 85 4.1 6.4 34 8.0
Annual Revenue ($millions) $57.8 $7.9 $3.5 $15.0 $6.0 $7.8
Share of Total Turnpike Revenue 46.8% 6.4% 2.8% 12.1% 4.9% 6.3%
Truck% (MTA Classes 3-6) 10.9% 6.2% 4.9% 12.0% 10.7% 8.5%
E-ZPass Usage (overall) 73.5% 69.9% 69.6% 69.3% 58.8% 56.9%
HNTB
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mainline plazas. Trucks appear to value
the cost- and time-saving advantages of
E-ZPass more than cars do.

YORK ToLL PrAZA

The existing York Toll Plaza was constructed
in 1969 and is challenged by both operational
and safety issues and the existing toll system
has reached the end of its useful life. The
plaza is rated in fair to poor condition.
Considering the condition of the plaza,
decisions relating to the replacement of the
toll system should consider the practicality
of installing the toll system in the deficient
infrastructure, or whether the infrastructure
should be upgraded at the existing location,
or an alternate location selected for a new
plaza.

EXISTING YORK ToLL PLAZA - CONSTRUCTED IN 1969

The Authority is in the process 