New Hampshire Bureau of Turnpikes
Renewal and Replacement Program Assessment

50 3
Woodbury
K Avenue

[BUSINESS DIST)

January 12, 2012

Performed by:

FHNTB



HNTB Corporation 340 County Road, Suite 6-C Telephone (207) 774-5155

Engineers Architects Planners Westbrook, ME 04092 Facsimile (207) 228-0909

www.hntb.com

January 12, 2012 HNTB

Chris Waszczuk

Administrator

New Hampshire Bureau of Turnpikes
P.O. Box 2950

Concord, NH 03302-2590

Re: Renewal and Replacement Program Assessment
Dear Mr. Waszczuk:

HNTB has completed the review and independent assessment of the Bureau of Turnpikes Renewal
and Replacement (R&R) Program (HNTB Task Order #16) as outlined in the scope of services dated
June 15, 2011. This scope of services included the limited visual assessment of a sampling of the
Turnpike facilities, review of the current R&R Program and the development of an independent R&R
Program to provide recommendations for future appropriations.

HNTB completed a previous independent assessment in 2006 that recommended the Bureau of
Turnpikes R&R Programs annual expenditures be increased from about $7 million to $9.6 million for
the 2007 through 2017 R&R Program. On October 22, 2007, tolls were increased system-wide, in part
generate the recommended additional revenue suggested in HNTB’s 2006 report for meeting future
R&R Program needs.

From fiscal years 2007 through 2013, HNTB recommended about $61 million should be programmed
in the Bureau of Turnpikes R&R Program. During this same period, the Bureau of Turnpikes R&R
Program expenditures have totaled about $65 million with about 45 percent of this amount being
spent on roadway pavement resurfacing, about 20 percent on bridge rehabilitation and painting,
about 18 percent on guardrail replacement and upgrades, and the remaining 17 percent distributed
among the remaining program items. On a percentage basis these expenditures were in line with the
2006 HNTB recommendations of 43% and 20% for pavement and bridges, respectively.

HNTB’s limited visual assessment in 2011 shows that the sampling of Bureau of Turnpikes
infrastructure inspected appears generally in “good” condition. Good condition can generally be
characterized as a state whereby that component is in appropriate working order to provide the
necessary level of service and requires only the anticipated minor maintenance that would be



expected in the life cycle. For perspective, components rated one step lower would be classified as
“fair” and represent a state where some form of major maintenance is required to prevent the need
for rehabilitation involving partial replacement. One step above “good” would be considered new or
near new condition, requiring very little or no maintenance given the early stage in the life cycle.

Ill

While the Turnpike system was deemed to be in overall “good” condition, some components of the
Turnpike system, currently not specifically funded in the FY 2014 through FY 2019 R&R Programs,
should be given consideration for allocation of portions of the overall programmed funding to address

the needs of aging portions of Turnpike facilities noted during the recent field inspection.

The enclosed report outlines the methodology, assessment results and recommendations for future
funding allocations. Based on the recommendations and with the appropriate project prioritizations,
the value of current R&R Program of approximately $73.5 million dollars for FY 2014 to 2019 is
deemed sufficient to maintain the Bureau’s infrastructure in the appropriate condition as to serve the
patrons of the Turnpikes.

Please do not hesitate to contact us if we can provide any further information.

Best regards,

HNTB Corporation
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EXECUTIVE SUMMARY

The New Hampshire Bureau of Turnpikes (Bureau) currently establishes and executes a program
for Renewal and Replacement (R&R) projects as part of the continued maintenance of its
infrastructure. This infrastructure includes roadway pavements, bridges, drainage structures,
lighting, signage, guardrail and other associated components. Further this infrastructure includes
maintenance areas, toll plazas, rest areas and an administration building. HNTB was contracted to
review the current R&R Program and provide an independent assessment of the R&R needs for the
Bureau infrastructure for all Bureau assets, which include the Everett, Blue Star and Spaulding
Turnpikes. Consideration is also included in the report (but not part of the inspection activities) for
the R&R associated with the Interstate 95 so-called “High Level” bridge between New Hampshire
and Maine.

HNTB performed a limited one-week visual assessment of a sample of the Bureau’s assets in
addition to gathering historical and projected R&R data from Bureau staff. The visual assessment
was limited to a sampling of each of the aspects of infrastructure noted and is not intended to be a
full inspection of all assets. Efforts were made in the planning process to identify representative
samples that would demonstrate the range of deterioration of each asset type. Based on the
portions observed, the Bureau’s infrastructure is generally in good condition. ”Good condition”
also indicates that the general scope of R&R efforts by the Bureau to date have been sufficient to
maintain the facilities observed. Good condition can generally be characterized as a state whereby
that component is in appropriate working order to provide the necessary level of service and
requires only the anticipated minor maintenance that would be expected in the life cycle. For
perspective, components rated one step lower would be classified as “fair” and represent a state
where some form of major maintenance is required to prevent the need for rehabilitation
involving partial replacement. One step above “good” would be considered new or near new
condition, requiring very little or no maintenance given the early stage in the life cycle.

The inspection findings confirmed that prioritization of future funding for R&R projects targeting
the most necessary elements will continue to be critical for the future program. For example,
pavement resurfacing will continue to be a critical part of the Bureau R&R Program projections in
conjunction with projected capital projects related to paving in order to meet the demand of
pavement maintenance to maintain level of service. Inspections validated that while still in
serviceable condition, a portion of the pavement will likely require attention in the near future, as
would be typical for any pavement program. So this example demonstrates that while assets are
in generally good condition, continued diligence on the part of the Bureau to conduct maintenance
efforts without any reduction in program will be required to keep the Bureau’s facilities in good
condition.

The current R&R Program (2014 through 2019) established by the Bureau has an annual
anticipated expenditure range from $11.3 to $13.1 million with an average of approximately $12.3
million and a total cost of approximately $73.5 million. Based on the independent program
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developed with the factors noted above included, the HNTB recommended program from 2014 to
2019 would total approximately $63.2 million, with an average annual expenditure of $10.5
million. Given the magnitude of the estimates and the range of variability potential, these two
perspectives can be considered basically the same.

HNTB concludes that the Bureau’s current R&R program is sufficiently funded for the period from
FY 2014 to 2019. Given the total program appears sufficient, this report recommends that the
Bureau give particular consideration for adequate prioritization of these funds to address the
needs of aging portions of Turnpike facilities. Prioritization should be updated via regular Bureau
activities that involve field inspections by Bureau staff or others during the course of ongoing
operations or planning processes. Prioritization should consider combined perspective of most
critical components and components with the greatest need. For the lowest condition ratings that
are the same across components, prioritization should consider which have the greatest potential
to impact levels of service (such as pavement and bridges before rest areas and park and ride
lots). As the lowest condition ratings are addressed for the higher priority components, then
similarly rated lower priority items should be addressed before moving on to the next higher
condition level, if service levels warrant. For example, once pavement or bridge items rated “fair”
are programmed under R&R, then “fair” components in other areas should be considered before
further R&R expenditure on “good” pavement or bridge assets. Third in the priority would be to
address the next level of condition as required until all components are programmed adequately
to maintain targeted service levels. In other words, proper prioritization will be key to maintaining
the appropriate level of service and “good” condition for the entire Turnpike System and all of its
components.



INTRODUCTION

HNTB Corporation was contracted by the New Hampshire Department of Transportation (NHDOT),
Bureau of Turnpikes (Bureau), to perform an independent assessment of the Turnpike System Renewal
and Replacement (R&R) Program. In general, the R&R Program is designed to address major, non-
routine maintenance projects necessary based on the life cycle requirements of assets to maintain an
appropriate level of service and cost effectiveness. In addition to the R&R Program, the Bureau also has
a Capital Program that provides funding for capital projects which typically involve some form of
increase to capacity or for significant replacement projects such as bridge replacement projects to
address critical red-list bridges. The purpose of the R&R Program is to provide funding for non-Capital
Program projects for maintaining the Bureau’s turnpike system that are also considered too large to be
completed as part of regular routine maintenance activities.

The scope of this effort included a review of the current Bureau R&R Program as well as a limited
inspection of the New Hampshire Turnpike System in order to produce an updated independent R&R
Program recommendation. The inspection included limited field work for undertaking spot checks of a
representative sampling of the various Bureau facilities. This assessment was completed in accordance
with the June 15, 2011 Scope of Services for HNTB Task Order #16. In addition to the original scope of
services, the Bureau also expanded the work to include review of available data (but no new inspection)
in order to comment on the Interstate 95 high level bridge between New Hampshire and Maine.

HNTB met with Bureau officials prior to the field work to collect data, discuss the existing R&R Program
and expenditures and review prior field inspections. In addition, Bureau officials provided insight into
observed facility conditions, ongoing construction and planned projects under both the R&R Program
and Capital Improvement Program. A complete list of all information provided by NHDOT and reviewed
in support of this effort is provided at the end of this report. HNTB used this information to develop a
limited visual inspection plan focused on a representative sampling to independently assess the
infrastructure associated with the Central, Blue Star and Spaulding Turnpikes. This inspection of the
New Hampshire Turnpike System was completed in August 2011 by HNTB.

This infrastructure assessment allowed HNTB to gather a sampling of field data to support the review
and independent assessment of the R&R Program. HNTB spent approximately one week conducting the
roadway and associated facilities inspection and approximately three days visually inspecting bridges.
The primary focus of the assessment was to note conditions that should result in repair projects under
the R&R Program, however some features relative to regular maintenance were also noted as these
potentially impact the timing for certain R&R projects.

HNTB visually inspected a sampling of the following infrastructure components:
e Bridges;
e Mainline Roadway (includes pavement, pavement markings, signing, slopes, variable message
signs, guardrail and roadside appurtenances);
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e Interchanges;

e Culverts (greater than 36” diameter);
e Lighting;

o Toll Plazas (mainline and ramp);

e Maintenance Facilities;

o Rest Areas;

e Park and Ride Facilities; and

e Bureau administration building.

Our review of available documents and selected inspection reports provide a reasonable basis for our
independent assessment of the Bureau’s R&R Program. The following section contains a summary of
our approach and findings.

INFRASTRUCTURE ASSESSMENT

BRIDGES

The Bureau’s system contains 166 bridge structures. Approximately 83% of the bridges are steel
stingers with concrete deck resting on concrete substructure, and approximately 10% are single span
concrete rigid frame type bridges. The remaining 7% of bridges are concrete T-beam, prestressed
concrete I-beam or concrete box type bridges. These bridges are inspected every two years and
detailed inspection reports are prepared by NHDOT. Bridges are rated using the NHDOT PONTIS Bridge
Management System and National Bridge Inventory (NBI) ratings for the deck, superstructure,
substructure and culvert as required. “Red list” bridges are in the most severe condition of
deterioration and the priority for replacement or significant rehabilitation. The red list of bridges
represents approximately 10% of Bureau structures. These types of projects are typically beyond the
scope of R&R projects and therefore the Bureau has programmed the majority under the Capital
Improvement Program. R&R level projects typically include redecking and/or concrete repair for
structural components such as piers and abutments. Because the Bureau has already developed plans
for red list bridges under the Capital Improvement Program, HNTB did not include these bridges in the
infrastructure assessment. In addition, approximately 5% of the bridges are programmed for
rehabilitation under the R&R Program through 2013. HNTB did not include these bridges in the
infrastructure assessment. In total, approximately 15% of the Bureau’s bridges are currently
programmed for repair or replacement. The remaining bridges are potential candidates for the R&R
Program from 2014 to 2019 and the focus of this assessment, with the understood goal of addressing
these conditions under the R&R program in order to prevent these bridges from reaching “red list”
status and requiring capital replacement.

HNTB’s assessment primarily consisted of reviewing existing NHDOT inspection reports and the output
from the NHDOT PONTIS Bridge Management System to identify bridges in need of possible R&R level
repair or rehabilitation. A spot check consisting of a limited visual inspection of twenty four bridges
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selected from the Spaulding Turnpike, Blue Star Turnpike and Central Turnpike was performed by HNTB
to confirm and validate the information provided in the NHDOT inspection reports. The condition of
these bridges, in NBI rating terms, ranged from “Very Good” to “Poor”.

Using NBI condition ratings for ltem 58-Deck, Item 59-Superstructure, and ltem 60-Substructure
provided in the reports, HNTB classified the Bureau’s bridges into two categories: category one, those
bridges with condition ratings of 7 (Good) or greater; category two, those bridges with condition ratings
of 6 (Satisfactory) or less. NBI ratings of 7 (Good) or greater generally correspond to PONTIS core
elements in state 1 or 2 and were assumed to not require R&R level work. This assumption was
confirmed by HNTB field inspections, where the conditions observed were (in the opinion of the
inspectors) reasonably in line with the NBI ratings. There are fifty six bridges representing 34% of the
Bureau’s bridges that have a NBI condition rating of 6 (Satisfactory) or less. It is noted that NHDOT
typically focuses on bridges with NBI of 5 or less so this approach was a conservative sampling.
Approximately half of those bridges are currently programmed into the Capital Improvement Program
or R&R Program. Although these bridges are not part of HNTB’s assessment they provide some in
interesting insight as follows:

e 85% of the bridges have a NBI deck (Item 58) rating of 6 or less and a superstructure (Item 59)
and/or substructure (Item 60) of 6 or less.

e Account for almost all NBI ratings of 5 or less.

e Majority of bridges were built in the late 1950’s and are the oldest in the Bureau’s
infrastructure.

The preceding observations show the direct correlation between the condition of bridge deck to the
condition of the remaining structure below and generally the condition of the bridge relative to its age.
In most cases, leaking bridge joint and deteriorated concrete bridge decks result in deterioration to the
portions of the girders, bearings and substructure below the joints and deteriorated concrete decks
respectively.

Based on the preceding information, HNTB’s assessment of the Bureau’s bridges focused on the bridges
that are not in the Capital Improvement Program or R&R Program and have a NBI condition rating of 6
(Satisfactory) or less. This accounts for approximately 17% or twenty nine of the Bureau’s bridges. Our
assessment of these bridges using the Bureau’s inspection reports and HNTB field inspections of a
sampling of these bridges provided the following information:

e Four bridges have NBI ratings of 5 or less. The bridges have a NBI deck rating of 5 or less and
three of those bridges also have NBI superstructure and/or substructure ratings of 5 or less.
HNTB field verified the conditions of three of the bridges and generally agrees with the NBI
ratings and information in the Bureau’s inspection reports. The bridges generally exhibited
notable deck deterioration including leaking joints and deteriorated pavement, superstructure
and substructure deterioration below the joints.
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e Six bridges having NBI ratings of 6 were field verified by HNTB. The majority of deficiencies
observed in the field were deteriorated glands at the joints, isolated concrete spalls in the
underside of the bridge deck and similarly at the abutments and pier columns.

As previously noted, HNTB’s field inspection of twenty four bridges generally agreed with the Bureau’s
inspection reports including the NBI ratings. HNTB’s assessment of the inspection reports for bridges
with NBI ratings of 6 and not currently programmed for repair or replacement revealed approximately
ten bridges with deficiencies as described in the preceding bullet that would qualify for an R&R Program
under the more conservative assumption of qualifying bridges for R&R based on ratings of 6 or less. The
deficiencies as verified during HNTB's field observations were utilized to develop R&R recommendations
which were then extrapolated to other bridges with assumed similar conditions based on similar NBI
ratings and report information. To round out the methodology and assumptions, field observations of
the anticipated better condition bridges (the other end of the condition range in the spectrum of bridges
inspected) also confirmed that those bridges with NBI ratings of 7 (Good) or greater generally did not
require significant or immediate repairs and therefore would generally not be included in a near-term
R&R program.

MAINLINE ROADWAY

The 88.9 centerline mile mainline roadway (or 176.8 miles of NB and SB mainline roadway) was visually
inspected while driving at approximately 5 mph in the outside shoulder of the entire mainline roadway
for all three turnpikes. Sections were evaluated in five mile increments in both the northbound and
southbound directions and significant observations were noted.

The mainline roadway assessment included focus on the following features:
e Pavement condition (overall appearance, cracking, abrasion, potholes);
e Pavement markings (condition);
e Signage (condition);
e Delineators (condition); and
e Guardrail (condition, damage, some type observations).

The visual assessment used the rating system in



Table 1 for assessing the condition of the roadway features along the Bureau’s Turnpike System.



Table 1: Visual Assessment Rating System

RATING DESCRIPTION
1 Critical condition — facility is closed and is beyond repair.
2 Critical condition — facility is closed. Study should determine the feasibility for repair.
3 Critical condition — the need for rehabilitation is urgent. Facility should be closed until
repair.
Poor condition — repair or rehabilitation required immediately.
5 Marginal condition — potential exists for major rehabilitation such as full reconstruction.
6 Generally fair condition — potential exists for minor rehabilitation such as partial
reconstruction.
779 Fair condition — potential exists for major maintenance such as wearing surface
replacement.
8-8.9 Generally good condition — potential exists for minor maintenance such as crack sealing.
9-9.9 Good condition — no repairs needed.
10 New condition.

PAVEMENT CONDITION

A summary of the mainline roadway visual assessment can be found in Appendix A.

Approximately 83 percent of the centerline miles of the pavement surface throughout the turnpike
system were in “generally good” to “new” condition, with a rating of 8, 9 or 10 from the scale in Table 1
(See Figure 1 for photo example). Select sections were observed that exhibited minor deterioration that
will need to be addressed to prevent significant deficiencies. Newer condition pavement areas show

only very minor tight cracking, generally along seam areas which would be expected.




Figure 1: Typical New Pavement - Mile Marker 16.6 SB — Everett Turnpike

Pavement in “generally good condition” (Rated “8”) typically showed some longitudinal cracking in
wheel path or along lane lines in addition to typical seam cracks observed in newer pavements. Good
condition pavements also generally exhibited regular but not frequent traverse cracking. Rutting depths
were not physically measured and the limited visual observations did not reveal areas of significant
rutting with the exception of some toll plaza approach pavements. All of these observations are typical
of the anticipated deterioration patterns that would be expected as asphalt pavement ages.

Approximately 30.8 miles of NB and SB mainline turnpike roadway was rated in “fair condition” (Rated
“7"” from Table 1) and therefore more likely to require resurfacing in 2-4 years where as pavements
rated 8 or higher would generally be programmed later. Given possible acceleration of deterioration
due to site conditions or higher traffic, regular (annual or more frequent) confirmation of pavement
states is generally recommended. Pavement conditions can change rapidly so the candidate list is not
intended to be an exact program for the near future but a representation of the amount of pavement
potentially due for major maintenance. Other considerations include location factors such as lower
lying areas near the ocean or significant water bodies (Blue Star Turnpike) that may face more adverse
soil conditions. See Appendix A for the full results of all pavement inspection.

Pavements observed in this assessment that appeared to be in fair condition and therefore likely
candidates for resurfacing generally exhibited extensive longitudinal and transverse cracking that was
approaching or had reached a level considered as “map cracking”. Overall cracking was wider on an
individual basis than the good condition pavement. These pavement areas also generally exhibited
starting, patched or open potholes. Figure 2 is representative of these types of pavements listed in
Table 2 that are areas that were rated as potential candidates for near term resurfacing in one to three
years.



Figure 2: Everett Turnpike - Mile Marker 27.1 NB on I-93



Table 2: Possible Candidates for Near-term Resurfacing Based on HNTB Inspection (Rated “7”)

Approximate

Approximate Lane Miles
Turnpike | Location ) Identified in FY
Lane Miles
2013 to 2015
R&R Programs
Everett MM 4.0-5.6 SB (Nashua) (MM 3.0-5.0 NB & SB 64 3.0
Programmed in FY 2015)
MM 7.6-9.1 SB (Nashua/Merrimack) 3.0
MM 19.0-4.8 1-293 NB & SB (Bedford) 7.2
MM 7.7-8.2 1-293 NB (Manchester) 1.0
MM 27.1-33.0 1-93 SB (Hooksett/Bow) (MM 31.0-33.0
SB — Programmed FY 2013) (MM 29.0-31.0 SB 11.8 8

Programmed FY 2014)

MM 27.1-35.6 1-93 NB (Hooksett/Bow) (MM 31.0-33.0
NB — Programmed FY 2013) (MM 29.0-31.0 NB 17 8
Programmed FY 2014)

Blue Star | MM 7.2-12.2 SB (Hampton/Greenland/Portsmouth)

20 12
(MM 9.0-12.0 SB — Programmed FY 2013)
Spaulding | MM 12.7-17.6 SB (Dover/Rochester) 9.8
Total 76.2 31

Table 3: RCI Rating System

Ride RCI Rating
Quality Range

Good 3.5t05.0

Fair 2.51t03.49
Poor 0.0to 2.5

In order to compare the limited inspection data with more comprehensive and quantitative information
available from NHDOT, the pavement conditions observed through the visual assessment were also
compared to the results of a Ride Comfort Index (RCl) evaluation undertaken by the Bureau in 2010.
The RCI used a rating system of 0 to 5 to assess ride quality based on quantitative measurement of
roadway surface conditions using testing equipment that physically measures roadway surface
attributes. Based on those measurements, ride quality is determined to be good, fair of poor depending
of the numerical value of the rating system (See Table 3).




Table 4: RCl and Visual Assessment Differences

Turnpike | Location Schedulec! I.Dav.ement HNTB Visual NHDO.T
Rehabilitation Assessment RCI Rating

Everett MM 4.0-5.6 SB MM 3-5, FY 2015 7 4.84+
MM 7.6 - 8.7 SB 7 4.44+
MM 29.8 -31.1SB MM 29-31, FY 2014 7 4.50+
MM 30.8 —31.6 NB MM 31-33, FY 2013 7 5.0
MM 33.1-33.8 NB MM 33-35, FY 2012 7 5.0

Blue Star | MM 9.0 - 10.0 SB MM 9-12, FY 2013 7 4,78+

In general, the NHDOT RCl results and the HNTB visual evaluation assessment were in agreement in that
pavements that were in visually good condition (Table 1 rating of 8, 9 or 10) all had fair to good RCI
ratings (Table 3 ratings of 2.51 to 5.0). The only exceptions were six roadway segments listed in Table 4.
The six locations had visual assessments indicating the pavement surfaces were in generally fair
condition (a rating of 7) while the majority of the RCl assessment in these locations had ratings between
3.5 and 5.0, indicated a good ride quality. Given the subjectivity and limitations of the visual inspections
and the measurement techniques to produce the RCI results, some differences would be expected. In
fact, five of the six segments are already scheduled for pavement rehabilitation in the current FY 2012
through FY 2015 R&R Programs by NHDOT.

PAVEMENT MARKINGS AND SLOPE CONDITIONS

Pavement markings throughout the system were generally in good condition and visible. Slopes along
the roadways reviewed were visually observed to be generally in good condition with the exception of a
few locations in which the vegetation could be trimmed under routine maintenance activities back away
from the roadway shoulder such as near MM 0.0 NB on the Everett Turnpike before the first Nashua Exit
1 sign for maintaining visibility to highway signage. Note the slope review was limited to the windshield
survey and sampling.

SIGNING

Signing throughout the system was generally in good condition with good visibility and reflectivity
except for some of the route marker signage in the Portsmouth area on the Spaulding Turnpike. These
signs appeared to be between 15 and 20 years old based on dates on the signs and were substantially
faded. Typical industry life expectancy of sign reflectivity is about 7-10 years.
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DELINEATORS

Delineators marking the roadside and guardrail were generally in good condition with the exception of
impact damage. Delineators marking drainage and other features, where present, were also generally in
good condition. The team did identify some major drainage structures that were unmarked or poorly
marked, making identification for inspection or maintenance activities difficult.

INTELLIGENT TRANSPORTATION SYSTEM (ITS)

Variable message signs (VMS) and the Road Weather Information Station (RWIS) are the primary
roadside ITS components of the Bureau’s ITS infrastructure. The VMS that were sampled visually
appeared to be in very good condition since most the signs have been installed since the last HNTB R&R
assessment in 2006. The RWIS (currently located on the Spaulding Turnpike in Newington, NH) was not
evaluated because the system is undergoing replacement.

GUARDRAIL

Guardrail was evaluated on a limited basis as part of the visual survey. Inspection staff reviewed select
sections of damaged guardrail or guardrail in the area of inspected drainage structures. Overall,
guardrail including terminal ends, shoulder and median structures were in good condition where
observed. Throughout the system isolated sections of w-beam guardrail and guardrail end treatments
were damaged or showed significant decay of the wood posts. Box beam guardrail was also noted in
the median in multiple locations. Box beam sections have been generally targeted for replacement due
to substandard end treatments and difficulty in obtaining replacement parts. The Bureau should
continue to replace box beam or at a minimum substandard end treatments as part of the ongoing
guardrail replacement program. HNTB also recommends the continued removal and replacement of
decaying wood posts and programming proactive replacement based on age. HNTB notes that NHDOT
has adopted a standard policy of replacement with steel posts going forward, so long term benefits are
anticipated.

INTERCHANGES

Interchanges were evaluated based on a sampling of two interchanges per turnpike roadway as shown
in Table 5. Based on discussions with Bureau staff, the roadway inspection team selected interchanges
that would either provide typical conditions or conditions likely to require repair in the near future. This
provided both a sense for the typical condition and the condition that was considered by Bureau staff as
the locations likely to be programmed sooner for R&R. The same components were evaluated for the
interchanges as was utilized for the mainline turnpike. As a matter of practice, the Bureau of Turnpike
resurfaces one to two interchanges as part of Central and Eastern projects respectively.

The pavement observed on interchanges generally exhibited slightly more deterioration than the
mainline pavements except for Exit 2 on the Everett Turnpike that had just been resurfaced. The
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pavement on the other five interchanges was in generally good condition. Cracking was generally more
frequent than mainline pavements but serviceable. Areas of heaviest cracking were exhibited in the
gore areas and around catch basins. Slopes, drainage, signage, guardrail, and light poles were all
generally in good condition. Table 5 provides a list of interchanges that were evaluated.

Table 5: Interchanges Included in Assessment

Turnpike Interchange Number
Blue Star Turnpike Exit 3 (Route 33), Exit 4 (Spaulding Turnpike) (Both in
Portsmouth)

Spaulding Turnpike | Exit 8 (Route 9 in Dover), Exit 18 (Route 125 in Milton)*
Everett Turnpike Exit 2 (Route 3A, Daniel Webster Hwy in Nashua), Exit 11
(Hackett Hill Road in Hooksett)**

* Scheduled for resurfacing in 2013 R&R
** Scheduled for resurfacing as part of capital improvements to Hooksett Toll Plaza

CULVERTS

Culvert assessment sampling was based on a random sampling of culverts over 36” in diameter and
information available from a drainage information provided by the Bureau. HNTB staff visually
inspected 28 culverts (Culvert Summary found in Appendix B), including eleven on the Blue Star
Turnpike, nine on the Spaulding Turnpike and eight on the Everett Turnpike.

Overall, culverts were in sound condition with a majority of pipes on the Blue Star and Everett Turnpikes
made of reinforced concrete with stone and mortar headwalls and wingwalls. Of the nine pipe crossings
inspected on the Spaulding Turnpike, five of the pipe crossings were asphalt coated corrugated metal
pipes with the remaining four pipe crossings made of reinforced concrete. Pipes with little or low flow
conditions were observed to be in generally good condition with little or no silt deposits or settling
observed within the pipe structures. Six of the eleven culverts on the Blue Star Turnpike could not be
fully evaluated due to high water conditions. Inlet and outlet areas were generally clear and water flow
was positive along the Spaulding and Everett Turnpikes. Inlets and outlets of several culverts along the
Blue Star Turnpike had a substantial amount of standing water and the flow appeared to be stagnant.
Two of the drainage structures on the Blue Star Turnpike at MM 2.75+ and 2.85+ had outlets along the
northbound lane that were completely submerged.

Some stone and mortar headwalls and wingwalls showed grout loss that could be repointed to reduce
rates of deterioration. Two of the culverts on the Spaulding Turnpike have had the stone and mortar
headwalls and wingwalls recently replaced with new cast in place concrete headwalls and wingwalls.

In most cases, slopes around pipe ends were stable and well vegetated. Delineator posts used for
identifying locations of drainage structures were missing or poorly marked in several locations.
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Larger structures on the Blue Star Turnpike in the Portsmouth area near the interchange with the
Spaulding Turnpike were also observed. These structures are generally larger than typical mainline
crossings and consisted of multiple culverts. These locations also included large grating over the inlet
and outlet ends whose connections to the concrete wingwalls and substructures have begun
deteriorating. (Figure 3 and Figure 4)

Figure 3: Inlet at MM 0.35 SB

HNTB’s visual assessment was in general agreement with the Bureau’s inspection reports that had been
completed in 2008, 2009 and 2010 with the exception of recent improvements that had been
undertaken since the NHDOT inspections and prior to the HNTB inspection. Such activities included the
construction of new cast in place headwalls and wingwalls that replaced deteriorating stone and
masonry headwalls and wingwalls noted in the Bureau’s inspection reports.

Figure 4: Inlet at MM 0.25 SB
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LIGHTING

A night visual survey of lighting along the mainline and at interchanges and toll plazas was conducted at
highway speeds along the Spaulding Turnpike from MM 0.0 to Exit 12 in Rochester and along the Everett
Turnpike from the Route 101 Exit north to Exit 12 on I-93 in Concord to confirm lighting outages. No
night time survey of lighting was undertaken along the Blue Star Turnpike. The assessment team noted
outages and locations without lighting that might warrant additional review for possible maintenance
action. Daylight assessment of the mainline roadway included sample evaluation of general condition of
light poles for leaning, rusting or other indications of rehabilitation need.

Light poles were in good condition based on visual observation of selected locations. The night survey
revealed varying levels of service among lighting facilities. On the Everett Turnpike, most interchanges
had at least one light out and no lights were on at the Route 101 Interchange, at Exit 4 and at Exit 6
along 1-293. Like the Everett Turnpike, the Spaulding Turnpike had numerous interchanges with at least
one light out and no lighting was observed at Exits 6N, 6W, 7, 9SB and 11. Multiple high mast lighting,
particularly in the Spaulding Turnpike area, had either full or partial outages. Toll plazas approaches and
departures and rest areas also had several light fixtures that were not working.

Subsequent discussions with Bureau of Turnpike staff revealed that certain types of lighting and
locations are turned off for energy conservation reasons. Capital plans include the replacement of high
mast lighting with more energy efficient lighting.

TOLL PLAZAS

One mainline toll plaza and one ramp toll plaza out of five mainline and five ramp plazas on the turnpike
system was inspected as a part of this assessment. Bureau officials provided input for identifying which
plazas would be selected for inspection to gather the general condition of revenue collection facilities,
including consideration for new, renovated or expanded plazas (such as Hampton) or plazas scheduled
for renovation or expansion (such as Hooksett) . Inspection staff walked the plaza area, interior and
exterior of the administration building, and tunnels. Specific inspection of toll collection equipment or
toll plaza signage was not included. Informal interviews were conducted with plaza supervisors and toll
attendants to assist in the identification of plaza deficiencies. Table 6 identifies which plazas were
inspected.

Table 6: Toll Plazas Inspected

Location Toll Plaza

Spaulding Turnpike Dover Mainline Plaza

Everett Turnpike Exit 10 Ramp Plazas (Merrimack)
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The Dover mainline plaza was built in the late 50’s. The areas having the greatest deterioration are the
toll collection area including the canopy and utility panels located in the plaza tunnel (See Figure 5 and
Figure 6). Toll collection areas showed evidence of wear or deterioration mainly in the lane pavements
and structural concrete over tunnels as typical for these types of facilities. Plaza approaches showed
typical signs of rutting and cracking with localized spalling at the interface of the approach and lane
pavements. Lane pavements varied from minor cracking to heavy cracking with spalling and pot holes.
The interior of the plaza administration building was in good condition with sufficient space for
operations. Portions of the building’s exterior were in generally fair condition and could be considered
for preventative maintenance for preventing further deterioration of the wood siding.

The plaza tunnel was constructed using 72" precast concrete culvert pipe. Leakage and salt penetration
was observed at most of the pipe joints and at the duct openings for the toll booths. The plaza canopy’s
roof drains are broken at both ends and need repairing.

Sl

Figure 5: Dover Toll Plaza - Corroded Utility Panels

Figure 6: Dover Toll Plaza Deteriorating Toll Collection Area
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Figure 8: Merrimack - Exit 10 Toll Plaza Lane 1 at NB Plaza

The Merrimack Ramp Plazas are in generally good condition. Like the Dover mainline facility, the areas
having the greatest deterioration are the two toll collection areas, including canopies, and the duct
openings for the toll booths in the plaza tunnel (See Figure 7 and Figure 8). The other areas needing
attention are the expansion joints in the tunnel floor (Figure 9) that are allowing ground water to seep
into the tunnel.
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Figure 9: Merrimack - Exit 10 Toll Plaza Tunnel Floor Expansion Joint

The Merrimack Ramp Plazas administration building was observed to be in very good condition with the
exception of some missing roofing tiles that should be repaired. Trees around the administration

building should be trimmed back since some of the branches are rubbing on the roof (Figure 10) and
may be contributing to the roof damage.

Figure 10: Merrimack - Exit 10 Toll Plaza Tree Branches on Admin. Bldg. Roof

MAINTENANCE FACILITIES

Two of the five maintenance facilities on the turnpike system, the Hampton maintenance facility, a
newer facility on the Blue Star Turnpike, and the Merrimack maintenance facility, an older facility on the
Everett Turnpike were reviewed as a part of this assessment in order to review a representative sample.
Bureau officials provided input for identifying which maintenance facility could be selected for
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inspection based on maintenance facilities that are to remain. Bureau staff did not want to include the
Dover maintenance facility as a candidate for inspection because the Bureau’s future Capital Program
will provide funding to replace this older maintenance facility with two new maintenance facilities along
the Spaulding Turnpike.

The inspection team walked the maintenance area sites with the foreman and viewed the exterior and
interior of maintenance garages, other maintenance facility structures and the general layout of each
facility. Table 7 provides a list of structures at both maintenance facilities.

Table 7: Inspected Maintenance Facility Structures

MAINTENANCE FACILITY STRUCTURES

Structure Hampton Merrimack

4 bays (Shared facility with

Main Garage Facility includes | 15 bays ] ]
mechanical services)

administrative offices Approx. - 14,700 Square Feet (SF)
Approx. - 5,300 SF
o Approx. — 8,300 SF Approx. — 6,000 SF
Salt Storage Building . .
Approx. 6,000 ton capacity Approx. 4,000 ton capacity
1 old 2 story sand salt storage
1 older buildin facility — Approx. 5,800 SF
Cold Storage Building 8 y=App o
Approx. 5,500 SF 1 old narrow bay building — Approx.
1,100 SF

1 old 5 bay salt spreader storage

1 new 5 bay salt spreader storage o )
facility. No longer in use due to

Salt Spreader Storage Facility | facility.

general building deterioration.
Approx. 2,000 SF

Approx. 1,500 SF

Fuel Pump Island Pump island with new canopy Older pump island with new canopy

1 — Older 10x60 foot mobile

Safety Training Facility home used as safety training N/A
facility.
New 2 bay facility for preparing

Brine Building and loading brine. Approx. 2,400 | N/A
SF

HAMPTON MAINTENANCE FACILITY

The Hampton facility was in generally good to very good condition. Site and access road pavements are
in generally good condition. The main building interior and exterior appeared to have been recently
renovated and was in very good condition. The salt storage facility had trusses that were damaged and
are in need of repair. The wood exterior of the salt storage building should be treated to extend the life
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and minimize deterioration of the structure. An older cold storage building had some exterior siding
damage and some of the wood joists inside the building appear to have some deflection. A new salt
spreader storage facility should have the column bases grouted to prevent water/corrosion damage.

MERRIMACK MAINTENANCE FACILITY

The Merrimack facility was in generally fair to good condition. Site and access road pavements are in
generally good condition. The main building interior and exterior are in generally good condition. The
salt storage building exterior walls need repair and waterproofing.

An old wooden salt spreader storage building is no longer being used to store salt spreaders, but is being
used for miscellaneous storage. The hanging system is very old and rusted, the sliding doors do not
function well and the exterior walls are in need of paint. A wooden cold storage building at the rear of
the facility is in fair condition with the exterior walls needing paint and roof needing replacement. An
old concrete sand and salt storage facility at the front of the facility is currently mostly being used as a
cold storage facility. This building is in fairly good condition, but is in need of a new roof. The fuel pump
island has drainage issues with water coming from the access road flowing over and into the tank filler
areas. The pump island slab will likely need replacement that will require additional site work for
addressing the drainage flow from the facility access road.

REST AREAS

One rest area facility, the Seabrook rest area on the Blue Star Turnpike, was reviewed as a part of this
assessment. The site and facility conditions were reviewed via a visual inspection. Site conditions
reviewed included pavement, drainage, slopes, fencing and landscaping. Facilities including buildings
were evaluated for significant deterioration or need. Staff walked through all buildings and sites to
observe general conditions.

The rest area site was in generally in fair condition. Striping for the vehicle and truck parking areas is
barely visible. The sidewalks and walkways had multiple trip hazards with numerous locations of
uneven concrete or bituminous pavements. Gaps between pavement and curbing had significant
vegetation. There were numerous areas of poor grass growth, many trees requiring trimming or
arborist care, most picnic tables have substantial deterioration, numerous trash containers damaged,
and several water fountains were not working or had plugged drains. The granite steps at the rear of
the building and the granite wall caps are in need of repointing. Several light fixtures along the
walkways had hand hole covers missing and exposed wires. The rear of the truck parking area appears
to have been converted into an overflow gravel parking area that is in poor condition. The perimeter
fence is damaged from reported snow plowing activities. The ramps to and from the rest area are in fair
condition with areas of map cracking and substantial patching.

Most building exteriors are in need of paint. The vending machine building was in generally good
condition. The telephone building was in fair to good condition with damage to the trim in the
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southeast corner of the building from snow plowing activities. The maintenance shed and trash area
fencing are in fair to good condition. The main building exterior is in generally good condition. The
interior of the main building is in very good condition with the exception of some of the windows
beginning to show signs of water damage and a large crack along the floor parallel to the south wall
adjacent the fireplace/chimney that could become a long term issue if the chimney is settling.

PARK AND RIDE FACILITIES

One park and ride facility, the Dover park and ride lot west of Exit 9 on the Spaulding Turnpike, was
reviewed as a part of this assessment and found to be in generally good condition. The pavement,
markings, signage, and general site conditions were noted to be in generally good condition. Signage
and drainage appeared adequate. Pavement markings at some locations are beginning to deteriorate.
This is a large lot with an estimated 400-500 spaces and a building for commuter bus service. The facility
is surrounded by a wooden barrier wall that could use some maintenance from reapplication of a wood
preservative treatment.

BUREAU ADMINISTRATION BUILDING

Similar to the evaluation of the buildings at toll plazas, maintenance and rest areas, staff walked the
exterior and interior of the Bureau administration building located near the Hooksett Toll Plaza. Staff
was also interviewed informally to identify potential concerns.

The facility was in fair to marginal condition. The exterior siding and trim are in need of repair and
refinishing such as staining or painting. Sections of the wood siding (Figure 11) along the sill of the
building appear to be rotting and need replacement. Several of the casement windows (Figure 11) along
the lower level of the building have frames that are rotting and should be replaced. The tar and gravel
roof is in fair to poor condition and will likely require replacement in the very near future. The interior
of the building has numerous leakage points in roof and window areas evidenced by staining observed in
multiple locations on the lower and upper levels (Figure 12). The majority of the building’s interior walls
appear to have recently been painted and are in good condition. The carpeting on the upper floor is
bunching up in locations and may need repairing or replacement in the foreseeable future.

NHDOT staff indicated that the flat tar and gravel roof in loading dock area had a history leakage and
multiple repairs. Staff also reported limitations with the HVAC system, with inconsistent results from
room units and the need for window mount air conditioning units in several locations. The building also
has a history of plumbing problems including flow and pressure issues. Toilets were recently replaced to
address the pressure issue and the septic system is pre-1975. The water service to the building is not
safe for human consumption and signage is located throughout to warn occupants, with bottled
drinking water stations provided. Plumbing fixtures in bathrooms are corroded and due for
replacement. Drainage problems were also reported near the handicap ramp entrance, where water
collects during significant rain storms and inadequate drainage results in minor flooding of the lower
offices that are below grade.
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Figure 11: Deteriorated Windows and Siding

Figure 12: Ceiling Water Damage in Receiving Area

AUDIT OF RENEWAL AND REPLACEMENT PROGRAM

The assessment of the Bureau’s current R&R Program was conducted in conjunction with the
development of an independent program for renewal and replacement. Data was collected through
Bureau records of previous R&R expenditures since 2007 and documentation on the currently
programmed amounts through 2019. The historic information serves as a record of the work conducted
that played a role in the conditions observed during the assessment by HNTB. For example, the Bureau
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has historically targeted a 10-year cycle for pavement resurfacing and this compared with the
assessment results provides the point of comparison with the historical program. Based on the
condition assessment and comparison to the historic program, an independent program could be
developed and subsequently compared to the current Bureau programmed R&R activities through 2019.
This process serves as both the independent development of an R&R Program for the Bureau and the
audit of the Bureau’s current program for R&R projects.

PREVIOUS AND PROJECTED BUREAU OF TURNPIKES R&R PROGRAM

The Bureau has developed and executed the R&R Program with the primary focus on pavement
resurfacing, guard rail replacement and bridge repair. These are the heart of the roadway system and
represent generally 80-90 percent of the annual expenditure and this expenditure profile is typical of
similar facilities. Other roadside components included in the R&R Program were signage, slopes,
drainage and lighting, which receive about 5-10 percent of the allotments, with the remaining amounts
serving support facilities such as maintenance, rest areas, and revenue collection facilities (toll plazas).
The more extensive infrastructure such as roadway resurfacing and bridge repair requires continuous
annual programming to keep up with the life cycle of these structures. Figures 13 and 14 and Tables 8
and 9 summarize the Bureau’s historical and projected R&R Program by the categories discussed in the
assessment.
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Figure 13: FY 2007 to 2013 Past and Current Bureau R&R Programs
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Figure 14: FY 2014 to 2019 Currently Projected Bureau R&R Programs
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Table 8: Current Bureau of Turnpikes R&R Programs for FY 2007 to FY 2013

Proje pe 00 008 009 010 0 0 ' '-.-. ota

Administration Building S0 0.0%
Bridge Painting $1,513,926 $809,950 $2,323,876 3.6%
Bridge Rehab $2,756,643 $3,106,030 $2,048,000 | $1,550,000 $9,460,673 14.5%
Guardrail & Concrete Barrier $2,530,186 | $2,338,089 $4,186,428 | $1,437,590 $1,500,000 | $11,992,293 18.3%
Lighting S0 0.0%
Maintenance Areas $56,400 $56,400 0.1%
Paving $4,655,975 $3,182,855 | $3,670,721 $3,547,969 | $3,920,944 | $4,651,260 | $5,900,000 | $29,529,723 44.8%
Rest Areas $110,881 $110,881 0.2%
Signage $1,046,369 $176,641 $500,000 $964,724 $400,000 $3,087,734 4.7%
Culverts $1,398,925 $933,473 $2,332,398 3.6%
Slope $350,784 $350,784 0.5%
Toll Plaza $1,590,606 $279,609 $399,712 | $2,180,750 | $1,212,900 $450,000 $6,113,577 9.4%
Miscellaneous $20,178 $220,178 0.03%
Total $7,643,734 | $10,374,100 | $6,185,451 | $12,639,064 | $9,859,284 | $8,876,884 | $9,800,000 | $65,378,517 | 100.0%




Table 9: Current Bureau of Turnpikes Projected R&R Programs for FY 2014 to FY 2019

T s

Administration Building S0 0.0%
Bridge Painting $800,000 $800,000 1.1%
Bridge Rehab $3,200,000 $3,100,000 $3,000,000 $3,000,000 $3,200,000 $3,200,000 $18,700,000 25.4%
Guardrail & Concrete Barrier $1,800,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $5,800,000 7.9%
Lighting SO 0.0%
Maintenance Areas S0 0.0%
Paving $5,500,000 $6,500,000 $6,600,000 $6,500,000 $6,600,000 $7,000,000 $38,700,000 52.7%
Rest Areas S0 0.0%
Signage $400,000 $400,000 0.5%
Culverts $1,000,000 $1,000,000 $1,000,000 $1,000,000 $4,000,000 5.4%
Slope S0 0.0%
Toll Plaza S0 0.0%
Miscellaneous S0 0.0%
I-95 High Level Bridge* $800,000 $800,000 $800,000 $900,000 $900,000 $900,000 $5,100,000 6.9%
Grand Total $11,300,000 $11,600,000 $12,400,000 $12,400,000 $12,700,000 $13,100,000 $73,500,000 100.0%

* NHDOT portion only, MaineDOT portion not included.

-25-



INDUSTRY COMPARISON

For perspective relative to the Bureau R&R program within the context of other toll roads, a
comparison with information that was readily available for other agencies is presented in Table
10. This information must also take into consideration a number of factors that influence these
numbers and therefore should only be considered a range of possible measurements rather
than exact comparisons. These factors include:

e Arange of interpretations of what expenditures qualify as R&R versus capital projects or
routine maintenance exists within the industry. Therefore readily available information
varies in the scope of what is included and therefore can introduce wide variations.

e R&R costs can vary by climate or region. For example, climates with more frequent
freezing and thawing and wider use of salt for snow and ice control tends to have more
frequent and extensive R&R programs to keep up with more rapid deterioration.

e The age of a facility and previous maintenance practice impacts the levels of R&R
required.

e R&R expenditures tend to be non-uniform, with “spikes” in program costs depending on
where the facility is in the overall component life cycle. So a single year is only a
snapshot and may be higher or lower than average.

e The R&R required can vary based on the quantity and size of infrastructure within the
total miles of system. For example, a facility with a higher percentage of bridges per
mile would be expected to have a higher cost of R&R per mile if bridges in that region
typically require more R&R over an extended period than the pavement.

Table 10: Industry Data for R&R Program Comparison

New North New York
Hampshire Maine New Jersey Texas Miami Dade State
Turnpikes Turnpike Turnpike Tollway Expressway | Thruway
2010 Gross
Revenue $118.4 $107.8 $1,033.8 $396.0 $111.8 $674.3
(millions)
Lane miles 617 550 2,450 685 220 2,818
2010 R&R
Program $12.7 S 230 | S 44.6 S11.7 S$5.1 $30.1
(millions)
R&R as %
Gross 10.7% 21.3% 4.3% 3.0% 4.6% 4.5%
Revenue
R&R per lane
mile $ 20,485 $41,818 $ 18,180 $ 17,080 S$ 23,182 $10,670

Based on the table and the limitations noted, the Bureau falls within the industry ranges with
regards to R&R expenditures.
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HNTB RECOMMENDATIONS

In general, the scope of the R&R Program has been sufficient to maintain the Bureau’s facilities
and infrastructure in good working order. The system-wide toll increase by the Bureau in
October 2007 enabled the Bureau to address increased construction costs attributed to rising
crude oil prices that had adversely impacted their pavement resurfacing and other R&R Program
costs.

For the purposes of accounting for price increases in the future, the recommendations include
an estimated annual inflation of three percent based on published construction cost data.

PAVEMENT RESURFACING

The current goal of resurfacing the Bureau’s mainline and ramps every ten years with a 1-1/4”
inch overlay has maintained the roadway pavement in good condition. The 10-year Turnpike
resurfacing program for mainline roadway and ramp resurfacing and the frequency of
interchange and toll plaza resurfacing is appropriate based on the observations of the inspection
team.

The amounts of pavement showing the greatest current distress and thus likely requiring the
earliest resurfacing attention are estimated at approximately 76.2 lane miles (From Table 3). On
average, the Bureau has executed resurfacing (R&R) contracts on approximately 49 lane miles
per year since FY 2007. In addition, the Bureau has also executed capital improvement projects,
some of which have also addressed areas of existing pavement. Based on the amount of R&R
and capital projects historically undertaken over the period, the amount of lane miles noted in
the visual inspection as “fair” condition and requiring near term resurfacing appears to be
roughly what would be expected given an appropriate program and backlog (See Table 2).

Given the Bureau’s goal of paving 10 percent of the Turnpike system (not handled by the capital
program) per year, a cost was estimated to maintain such a program based on recent historical
prices for NHDOT paving projects. This estimated cost was compared to the amounts currently
programmed in the Bureau’s FY 2014 through FY 2019 R&R Programs. Using historical costs
data from FY2007 through FY2012, an average per lane mile cost, adjusted using the RS Means
Heavy Construction Historical Cost Indices for 2011, was estimated to be about $82,900 (Table
10). Factoring in the recent capital program of approximately 78 lane miles, the total amount
for resurfacing as part of the R&R program at 10% per year would be about 54 lane miles per
year (617 lane miles total minus 78 lane miles of capital program impacts equals 540 lane miles).
Using this estimated amount, the estimated cost to pave 54 miles would be about $4.5 million in
2011 dollars. This amount was then used as the minimum annual expenditure for the baseline
estimated paving costs for FY 2013 through FY 2019 using an annual inflation rate of three
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percent per year which were then compared to the current budgeted R&R amounts (see Table
11). R&R paving costs estimated are less than the currently budgeted R&R (Table 9).

Table 10: Bureau of Turnpikes Historical Paving Cost

ADJUSTMENT
ADJUSTED
FISCAL HISTORICAL . | COST PER FACTORTO
1 LANE MILES COST PER
YEAR COSTS LANE MILE CURRENT
) LANE MILE
DOLLARS
2007 $4,655,975 47.14 $98,769 87.6% $112,750
2008 $2,990,032 43.8 $68,266 91.6% $74,526
2009 $3,670,721 46.8 $78,434 97.5% $80,445
2010 $3,428,411 434 $78,996 97.4% $81,104
2011 $3,813,520 58.3 $65,412 99.2% $65,940
2012 $4,222,770 51.1 $82,637 100.0% $82,637
' — From “R&R-Report-7-19-11.pdf” provided by Bureau of Turnpikes
> — From 2011 RS Means Historical Cost Index — Heavy Construction
FY 2007-2012 AVERAGE PAVING COST PER LANE MILE BASED ON $82,900

ADJUSTED PER MILE LANE COST

Table 11: Estimated Costs for Paving 54 Lane Miles (10% of all pavement not included in capital
program) per Year

CURRENT BUDGET
FISCAL | ESTIMATED
AMOUNTS
YEAR COST
(FROM TABLES 7 & 8)
2013 $4,780,000 $5,900,000
2014 $4,920,000 $5,500,000
2015 $5,070,000 $6,500,000
2016 $5,220,00 $6,600,000
2017 $5,380,000 $6,500,000
2018 $5,540,000 $6,600,000
2019 $5,710,000 $7,000,000
TOTAL $36,620,000 $44,700,000

Based on the assumptions regarding capital projects that address R&R needs outside the R&R
program, then the current Bureau pavement projections for R&R appear to be more than
adequate to maintain the goal of 10% pavement resurfacing. Given the volatility in the
pavement materials market, the backlog of “fair condition” pavement that may require

-28 -



attention earlier and the potential for uncertainty with any capital program, the additional 20%
or so in the program should remain.

Other considerations were made when evaluating the appropriateness of the 10-year
resurfacing program. Currently NHDOT, for non-Bureau of Turnpike facilities, uses crack sealing
to slow overall deterioration by prohibiting water or vegetation intrusion into established
cracks. Without crack sealing, the cracks have a greater propensity to widen through freeze
thaw action and further water intrusion can deteriorate substructure elements, leading to
potholing or other significant failure modes. Since crack sealing would typically occur five or
more years into the pavement cycle, the economic benefit during a 10-year cycle can be
impractical if operational restrictions and traffic control requirements are significant. Crack
sealing can require significant traffic control and worker exposure to traffic. Bureau facilities
have traffic volumes that are generally prohibitive for daytime operations, requiring night work
considerations that increase costs and traffic control requirements. Because of these
limitations, the Bureau has selected to not crack seal.

In an effort to maximize R&R expenditures, the Bureau has recently added another option for
the pavement resurfacing program (in addition to the standard overlay) that involves an inlay
process that mills and replaces the pavement in the travel lanes while not replacing the
pavement surface along the shoulders rather than the previous full width overlay process in
some cases. In these inlay areas, the Bureau may want to consider a crack sealing program for
sealing cracks in the older shoulder pavements to remain. This will help to reduce water
infiltration into the granular subbase and extend the life of the shoulder pavements. The crack
sealing operation could be done in conjunction with the travel lane repaving operation within
the work zone to minimize the additional traffic control required.

Approximately 76 lane miles of pavement surface was observed to be in fair condition (rated
“7"). The FY 2013 through 2015 R&R Programs are scheduled to repave approximately 76 lane
miles of the Bureau’s mainline system. Of the 76 lane miles scheduled for repaving in these
three programs, only about 31 lane miles are pavement surfaces match up with the sections
identified in fair condition. The other 45 miles scheduled for repaving in these three programs
are pavements that were identified to be in generally good to good condition. Through more
detailed evaluation of the pavement conditions, the Bureau may want to review the planned
paving program to validate the prioritization of locations to maintain the targeted life cycle of
resurfacing.

Park and ride lots, maintenance lots and rest areas should continue to be part of the paving
program and resurfaced as needed.
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GUARDRAIL

Other roadway features in addition to pavement of note in the R&R Program include guardrail.
The Bureau has included appropriations for guardrail and signage projects with the current R&R
Program. For guardrail upgrades, the Bureau has projected almost $6.3 million towards the
replacement of guardrail sections along the Turnpike system. The details of the limits of
replacement are not specified in the program.

HNTB recommends that prioritization of guardrail replacement should to guardrail sections that
are in greatest need of replacement such as the remaining sections of median box beam guard
rail and sections of wood post guardrail and wood post guardrail end treatments in which the
wood posts are reaching their 15-20 year service life experienced by other agencies.

For the level of this assessment, the budgeted amounts appear to be sufficient so long as the
program focuses on the prioritization of areas in greatest need. All new w-beam and thrie beam
guard rail installations by NHDOT were noted as using steel post with either steel or composite
offset blocks in place of wood posts with wood offset blocks. This continued approach to
phasing out the use of wood posts will increase the life of guardrail installations.

SIGNAGE

Relative to signage (including signage structures), the Bureau has also appropriated an amount
for replacement of signage throughout the system. The $500,000 of appropriations in the 2014-
2019 may be sufficient in addition to the capital improvement programs replacing signage in full
roadway reconstruction areas. Sign reflectivity for providing nighttime visibility deteriorates
over time with signage losing their reflectivity characteristics usually over a 7 to 10 year period.

The Bureau currently has an inventory of all signing maintained by designated staff at NHDOT.
Complete replacement of entire sections of roadway signing have recently been replaced
(Spaulding) with other locations monitored and programmed similarly as needed.

| INTELLIGENT TRANSPORTATION SYSTEM

The Bureau has installed dynamic message signs, primarily along the Spaulding Turnpike in the
past six years. Components for dynamic message signs will require component replacement
under the R&R Program. A ten year cycle is not uncommon for these types of assets from a
computer component standpoint. HNTB recommends that some level of funding be included in
the projected R&R Programs for replacing and updating the computer components of the signs
at the estimated end of life.

The Road Weather Information System (Newington, NH) is currently undergoing replacement as
part of capital improvement projects and should not require additional funding in the projected
R&R Programs given the period is less than the projected replacement timing.
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BRIDGES

HNTB developed an independent R&R Program based on the general scope of work that the
Bureau uses for bridge R&R projects. In most cases, the Bureau has included the most severe
structures (“red list” bridges) in the Capital Improvement Program. Projects that are typically
targeted in the R&R Program include less deteriorated structures that have been assessed
through field verifications or extrapolated assumptions and qualified for rehabilitation are
generally redecking or concrete repairs. In addition to these types of projects, the current
Bureau R&R Program includes bridge painting. For the purpose of this assessment and to
maintain consistency for comparison, bridge painting remains in the recommended R&R
Program but is limited to the twenty four bridges that were inspected by HNTB. Of the bridges
inspected by HNTB, approximately seven warrant repainting as recommended through the
Bureau’s bridge painting evaluations.

The majority of significantly deteriorated bridge decks, superstructures and substructures as
indicated in the Bureau’s inspection reports are programmed for repair or replacement in the
existing Capital Improvement Program or R&R Program through 2013. Based on the assessment
of remaining bridge structures that might be considered for R&R, some warrant deck
replacement however most repairs are related to deck joint replacement, concrete deck and
substructure repairs and pavement repairs. While each inspection can yield variations in
program recommendations for repairs and scheduling, the general goal of the assessment was
to develop an estimated annual expenditure for these types of projects. In order to provide an
independent assessment and recommendation, HNTB staff developed estimates based on the
Bureau’s inspection reports and HNTB field inspections that were used to validate the reporting
in the inspection reports and aid in the assessment of some deficient bridges. This estimate
does not include bridges programmed in the existing Capital Improvement Program, bridges
already specifically included in the R&R Program through 2013 or bridge painting
considerations.

Table 12 provides a list of bridges and work scope identified as the result of the assessment.
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Table 12: List of Bridges and Potential Proposed Work Scope

Recommended Capital Plan or R&R
Location Bridge
Action Pro;ect

132/102, SP. TPK NB over NH
Dover Concrete Repair
108 and RR Spur
Joint R&R
106/133, SP. TPK NB over
Dover . Replacement
Cocheco River ] )
Misc. Repairs
194/149, SP. TPK over ) R&R
Rochester Concrete Repair
Blackwater Road
095/106, US 202 & NH 11 ) ) CIP as part of Rochester
Rochester Joint Repair .
over B&M RR improvements
072/136, Access road over ) R&R
Hooksett Redecking
Ramp C
Anticipated for CIP but
099/067,1-293, FEET NB over .
Manchester Redecking not programmed
Black Brook
. 106/042, FEET SB over . CIp*
Merrimack ] Redecking
Pennichuck Brook
, 107/042,FEET NB over _ CIp*
Merrimack ) Redecking
Pennichuck Brook
. 107/131, Baboosic Road over Redecking CIp*
Merrimack .
FEET Concrete Repair
. . Redecking, CIp*
Merrimack 114/140, Wire Road over FEET .
Concrete Repair
. . CIp
Seabrook 096/120, NH 107 over 1-95 Joint Repair
Feb 2012
184/124, 1-95 SB over WB _ R&R
Portsmouth Concrete Repair
Roadway NB Ramp
199/139, SP. TPK over WB . ) R&R
Portsmouth Joint Repair
Roadway
115/157, 1-95 Over Access Joint R&R
Hampton
Road Replacement

* Under expanded Capital Improvement Program

The projected bridge R&R Program for 2014 through 2019 contains a number of the bridges
identified in the independent assessment as well as non-specific placeholders for bridge
rehabilitation. The relative condition of the bridges for consideration does permit a certain

amount of flexibility in programming and regular monitoring is generally necessary to prioritize
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bridge projects. For the purpose of this recommendation, the primary consideration in the
assessment is the amount of expenditure per year.

Based on the projected bridges in the R&R program and the level of repair recommended, an
annual expenditure of up to $1,500,000 beginning in FY 2014 was determined. This figure
should be adjusted upwards by 3% per year to account for inflation or revised downward as
projects are funded by other sources such as capital improvement programs. This figure is
based on the quantity of repairs estimated and the average cost of the redecking, concrete
repair, deck joint replacement and bridge deck repaving to address those needs. This amount
does not include bridge painting and the current bridge painting program has been included in
the recommended program.

In addition to the bridges and associated repairs programmed for R&R, the ongoing
maintenance activities by the Bureau of Turnpikes and the Bureau of Bridge Maintenance staff
relative to bridge bearings and joint maintenance should continue. Additionally, regular
pavement crack sealing, concrete substructure sealing, monitoring of joint conditions, bridge
rails and safety fences, as well as approach guardrail maintenance is recommended. These
proactive activities will have the potential to delay costlier repairs in the future.

CULVERTS

Based on our inspection of culvert structures, only minor expenditures are anticipated and may
be handled outside of the R&R Program. The only anticipated expenditure related to drainage
structures are maintenance activities, including slope repairs, general masonry repair and
vegetation and debris removal around the culvert inlets and outlets and stream channels of the
larger drainage structures (drainage structures larger than 36 inch diameter and drainage
structures comprised of multiple pipe crossings). These efforts could be considered on the R&R
level if the needs were combined into larger contracted efforts, but given the capabilities of
Bureau’s maintenance forces, these efforts as standalone projects could likely most effectively
be handled by internal maintenance crews. In addition to these efforts, continued monitoring of
conditions following major storm events is recommended. Significant storm events or
unchecked deterioration over time can lead to significant failures that are most cost effectively
identified and addressed early.

This report recognizes that the Bureau has proactively begun addressing these maintenance
issues. For example, the field observation noted that older stone and masonry headwalls and
wingwalls had been replaced with new cast in place concrete headwalls and wingwalls at two
large structures along the Spaulding Turnpike.

The current FY 2014 through 2019 R&R Programs include funding for undertaking drainage
repair projects. This funding level appears adequate for addressing drainage structure
deficiencies noted in the field review.
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LIGHTING

Relative to lighting on the mainline and at interchanges, R&R appropriations have not been
programmed nor are they anticipated based on this assessment. All existing lighting fixtures
appear to be in good condition with the exception of nonfunctioning luminaires. HNTB
recommends that nonfunctioning luminaires be proactively replaced as part of a maintenance
activity on an as needs basis and not undertaken as a yearly R&R Program item.

REST AREAS

The Bureau has no R&R expenditures identified in future programs for addressing facilities
deterioration at the any of the rest area facilities. As was noted, the site at the Seabrook Rest
Area facility was in generally fair condition. Depending on the level of service goals of the
Bureau for these facilities and the prioritization of R&R funding, HNTB recommends that some
level of funding should be included in future R&R Programs for addressing deteriorating
conditions and the Seabrook and other rest area facilities for providing Turnpike patrons with
public facilities. At a minimum, any potential safety issues should be identified and repaired.

TOLL PLAZAS

The Bureau does not have appropriations planned for the renewal of toll plazas. This review
recognized that some locations (such as Hooksett) are scheduled for renovation and expansion.
The Capital Program provided also indicates that plazas along the Spaulding Turnpike (including
the Dover plaza reviewed as part of this assessment) may be replaced as part of a conversion of
the toll collection methods and system on that portion of the system. In the event that these
programs are not realized and based on the review of the condition of plaza lanes and tunnels,
HNTB recommends that additional appropriations are likely necessary for concrete repair at
older plazas to maintain these critical and highly visible components of the revenue collection
on the Turnpike system. Where appropriate, the future programs should include expenditures
for canopy painting and steel maintenance, generators, and plaza administration building
exterior and interior maintenance such as exterior painting and building roofing. Based on the
visual assessment, these expenditures are needed and the timing is appropriate if the capital
programs are not realized.

Regarding approach pavements, the frequency of resurfacing toll plaza asphalt approach areas
within the resurfacing program appears adequate and appropriate. The condition of lane and
tunnel concrete at older facilities warrant additional attention through both the regular
maintenance and the R&R Program. As noted in the assessment summary, several locations
exhibited significant deterioration of concrete lane pavement and cracking over tunnel roofs
that will likely require attention sooner if not part of capital replacement. While these
deteriorations do not present an immediate or emergent repair need, the deterioration has
resulted in leakage inside the tunnels and salt attack on the concrete and metal surfaces
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resulting in spalling or rusting. Addressing these conditions on a regular cycle could reduce the
rate of deterioration and the potential for structural weakening or failure. At a maintenance
level, cracks that have not fully penetrated slabs could be routed and filled or isolated spalling
could be cleared to sound concrete for repair. In cases where lanes have reached significant
levels of concrete deterioration that have penetrated into the tunnel and deteriorated a
significant portion of the lane area, specific R&R contracts may be required.

To address the lane and structural concrete over the tunnels and with consideration to the
applicability of the capital program, HNTB recommends the Bureau continue a regular program
of concrete lane and tunnel repair under the R&R Program (similar to what was conducted at
Hampton) and similar to the repair cycle for roadway resurfacing. Based on a 20 year cycle for
concrete lane and tunnel rehabilitation on a lane by lane basis, this would equate to the
rehabilitation of roughly four lanes per year. The exact scope of the rehabilitation would be
dependent on detailed assessments of the concrete condition at each plaza and the design of
the concrete in the lanes by plaza, but for the purposes of this analysis, the assumption was that
for each of the lanes to be rehabilitated, some partial and full depth concrete repair would be
required. Partial rehabilitation would involve the removal of all deteriorated concrete to sound
concrete and the repair of the section with the appropriate joints and bonding. This could be
typical of areas outside of the tunnel footprint that have localized partial depth deterioration.
Full depth repair would involve the complete removal of the entire structural concrete section.
Such work would be expected in areas of complete crack penetration and significant concrete
deterioration. Assuming 25 percent of a lane in the cycle requiring partial depth repair and full
depth repair over the tunnel section, this would roughly equate to about $50,000 of repair cost
per lane with the assumptions made. If four lanes were rehabilitated annually as part of the
cycle, this would add $200,000 per year to the R&R Program over the currently programmed
amounts.

The Hampton mainline toll plaza was recently rehabilitated that included the incorporation of
Open Road Tolling. Current unfunded Capital program projects include upgrading mainline toll
plazas along the Spaulding and Everett Turnpikes. The Hooksett ORT conversion has been
funded and this mainline toll plaza work would also rehab the remaining cash lanes. Based on
these assumptions, then that would only leave approximately 28 lanes (Hampton Ramp, FEET
Exits 10, 11 and 12) that would need rehabilitation or about 1% lanes per year based on the 20
year cycle. Based on this assumption, the R&R program, using the cost above, should include an
additional $100,000 per year for concrete lane rehabilitation assuming two lanes.

It should be noted that the recommended amounts of lane and tunnel repair do not include
work to maintain booth seals to concrete islands, island concrete repair or bumper
maintenance.  While the general condition of these components was good, general
maintenance (caulking, concrete sealing, and minor spall repair) should be continued to
maintain the good condition. These costs have not been included. Additionally, the program to
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rehabilitate concrete lanes and tunnel features results in a repaired not replaced structure.
While the life expectancy can be significantly extended, the resulting appearance of the lane and
tunnel surfaces would not hold the same visual esthetics of a new plaza facility.

As noted, the Bureau has future unfunded Capital Program projects including projects for
upgrading the Everett Turnpike mainline toll plaza at Bedford to include Open Road Tolling
(ORT) or All Electronic tolling (AET) and the Spaulding Turnpike mainline plazas at Dover and
Rochester for upgrading to AET. If these projects remain unfunded, funding in the Bureau’s
projected R&R Program may be necessary for maintaining the existing toll plaza facilities.

BUREAU ADMINISTRATION BUILDING

The current administration building which serves as the headquarters for the Bureau of
Turnpikes in Hooksett has been recognized by the Bureau as a structure that has reached the
end of its design life and will require consideration for significant renovation or replacement
based on the cost effectiveness of potential solutions. The visual assessment confirmed the
deficiencies from a facilities condition standpoint. Facility conditions include leakage in the roof
and window areas, flooding of basement offices during significant rain events due to drainage
deficiencies, and HVAC and plumbing issues that could result in significant repair or renewal
type contracts that could exceed the cost effectiveness of facility replacement.

A new Turnpike Administration Building at the Concord Complex is identified as a project
“worthy of consideration should Turnpike revenue materialize”, as a part of the Draft 2013-2022
Turnpike Ten Year Plan. Given the condition of the current facility, the Bureau should consider
an allocation of funding for undertaking repairs to the current building based on a more detailed
inspection of the facility and cost/benefit analysis. For example, such an analysis might include
addressing the plumbing issues regarding potable water. If funding is not provided for
replacement of the Administration Building in the foreseeable future, continued deterioration of
the existing building will require some level of funding in the R&R Program for maintaining a
safe and functional working environment for Bureau administrative staff.

MAINTENANCE AREAS

Maintenance areas have received specific focus in recent years under the R&R Program and the
result has been facilities in like-new or good condition. Recent replacement of roof structures
over main building, installation of new emergency generators, HVAC upgrades and interior
renovations have significantly and appropriately upgraded these critical elements of the
Bureau’s system. With the recent upgrades, the projected program appropriately does not
include expenditures for maintenance facilities.

HNTB recommends ongoing routine maintenance considerations at the maintenance facilities to
include the preservation of wood structures, including sealing of salt storage structures, cold
storage and miscellaneous hanger racks and some roof replacements to reduce the potential for
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premature deterioration that might accelerate the need for more costly R&R expenditures. At
this time these components did not exhibit need for inclusion in the R&R Program but local
repair of isolated deteriorated siding, windows, and staining of wood could extend the life of
these structures to postpone R&R expenses.

CONTINGENCY PLANNING

Outside the known scope of R&R appropriations, the Bureau has recognized and experienced
the need for funding in emergency conditions. For example, unanticipated storm events that
result in significant slope failures requiring immediate repair. While partial reimbursement may
be available from Federal sources, the majority of the costs are likely to be covered by deferral
from the R&R Program. Historically, the Bureau has utilized R&R funding previously allocated to
lower priority projects such as bridge painting to address certain types of emergency repairs.
Additionally, as part of policy, R&R funds that are not expended during a fiscal year are reserved
for future contingency as needed. This reserve fund amounts to approximately $1 million. Given
the history of adequate funding and amount of the reserve, such practice appears to be
appropriate for contingency purposes.

INSPECTIONS

The status of facility and infrastructure conditions is constantly evolving based on environmental
and construction factors. While certain aspects require more frequent assessment than others,
all infrastructure elements require regular assessments to maintain an updated and accurate
projection of costs and needs for maintenance, R&R and Capital Improvement Program
consideration. The Bureau currently has internally provided assessments for most projections
and in certain circumstances has involved outside independent consultants to carry out specific
assessments. Infrastructure such as roadway, guardrail, toll plazas, major drainage structures
and bridges are both the majority of R&R expenditures and the most critical components of the
overall system and therefore should be considered for regular formal evaluation. Items less
critical and which have slower potential deterioration such as minor drainage, lighting, signage,
or maintenance, park and ride and rest area facilities could be evaluated on a lesser, rolling
cycle. Items subject to significant deterioration under the less frequent cycles could be moved
to the annual assessment for monitoring until addressed. The regular programming and
documentation of assessments would not only provide the appropriate level of monitoring
based on the critical nature or deterioration potential of the component, but it could also serve
as formal documentation, data basing and regular justification of budget expenditures. While a
regular expenditure for inspection activities is not included, it is recommended that the Bureau
consider an evaluation of the current assessment process based on internal and external needs
and requirements.
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[-95 HIGH LEVEL BRIDGE

The 1-95 high level bridge carries Interstate 95 over the Piscataqua River between Portsmouth,
New Hampshire and Kittery, Maine. The structure carries six lanes of traffic and consists of a
main through-arch span, 19 approach spans in New Hampshire and 14 approach spans in Maine.

Construction of the bridge was completed in 1973. Since its construction limited repair and
rehabilitation contracts have been issued for the bridge. In 1988 a contract was completed that
included repairs to the concrete bridge deck and replacement of the existing bridge pavement
and membrane. Painting contracts were issued for the truss span in 1999 and for the New
Hampshire approach spans in 2010. In 2009, per legislation, responsibility for the main span and
New Hampshire approach spans was transferred from NHDOT to the Bureau of Turnpikes.

HNTB’s assessment of funding needs for the high level bridge relative to this report effort was
based on a review of the following documents:

e February 2009, Initiative One: I-95 Value Estimate by HNTB

e April 2010, In-Depth Condition and Inspection Report by HDR

e September 2010, NHDOT memo to MaineDOT outlining suggested high-level bridge
repair and rehabilitation work

e December 2010, Final Report Bi-State Bridge Funding Task Force

e NHDOT’s draft 2011 Bridge Priority List with estimated project costs

The April 2010 inspection report found the bridge to be in generally “satisfactory” condition
indicating that some structural elements are showing signs of minor deterioration. The
inspection report also noted isolated areas of more significant deterioration, generally in the
vicinity of bridge deck expansion joints, to the bridge deck and to the bridge pavement. In these
locations conditions ranged from “fair” to “poor” condition. A “fair” condition indicates areas of
minor losses are present on structural elements, while a “poor” condition indicates that areas of
advanced losses and deterioration were found.

These inspection findings were utilized by NHDOT to conceptualize four alternatives for the near
term (within two to four years) repair and rehabilitation of the bridge. A summary of these four
alternatives is provided in Table 13 below. For each alternative a conceptual construction cost
estimate, suitable for programming purposes, was developed by the Department. The proposed
scope and construction cost for each alternative is summarized in a September 2010 NHDOT
memo to MaineDOT titled “NHDOT perspectives and recommendations on needed rehabilitation
tasks for the 1-95 high level bridge between Portsmouth, NH and Kittery, ME”. All of the
alternatives include repairs to the bridge deck, expansion joints, drainage system, brass bearings
and median concrete barrier as well as replacement of the bridge pavement and membrane.
Alternative No. 2 adds repairs to the bridge copings while Alternative’s No. 3 and No. 4 add
replacing the existing bridge rail with a modern steel railing or concrete barrier system
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respectively. At a minimum, the repairs included under Alternative No. 1 are recommended by
the Department for construction between 2012 and 2014.

Table 13: 1-95 High Level Bridge Repair Alternatives

Alternative No. Description of work to be completed

Partial and full depth deck repairs, replace membrane and
pavement, repair expansion joints, install downspouts and
drainage troughs at expansion joints, repair brass bearings, and
repair median concrete barrier.

Items included in Alternative No. 1 plus repair of concrete
copings.

Items included in Alternative No. 1 plus replacement of existing
3 bridge rail with modern steel bridge railing (bridge copings
would be replaced as part of the rail replacement).

Items include din Alternative No. 1 plus replacement of existing
4 bridge rail with single slope concrete barrier (bridge copings
would be replaced as part of the rail replacement).

The memo goes on to suggest the evaluation of several miscellaneous repairs and upgrades
geared toward extending the life of the bridge. These items include upgrading the bridge
lighting system. In addition, the truss elements were fabricated with lightening holes as a weight
saving measure. Lightening holes are areas where unneeded material has been removed from
an element resulting in a series of openings or ‘holes’ in the member. Because these holes allow
birds to roost within the truss elements, the report recommended covering the lightening holes
to reduce bridge cleaning and maintenance needs.

The Department’s memo also outlines a recommended timeline for repair. NHDOT suggests
that, at a minimum, the work included in Alternative No. 1 be completed in the next two to four
years (sometime between 2012 and 2014).

HNTB has reviewed the documentation sources noted as part of this study and found the
September 2010 memo to be the most comprehensive and likely most accurate source of
information regarding the levels of near term R&R required for the bridge. HNTB conducted a
follow up interview with the NHDOT Bureau of Bridge Design which confirmed this assumption.
HNTB has reviewed the repair alternatives outlined in the 2010 NHDOT memo and generally
agrees with the Department’s assessment and recommendations based on the information
available. Whereas an aggressive repair and rehabilitation program will allow the Bureau to
maximize the service life of this structure, the R&R funding recommendations provided by HNTB
are based on Alternative No. 2, as this alternative is viewed as an appropriate balance between
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needs and costs. The railing system upgrades included in Alternatives No. 3 and No. 4 should
also be considered by the Bureau. However, the additional funding required to complete railing
upgrades is recommended to be programmed in the Bureau’s capital improvement program as
this is not viewed as an R&R activity. No other major repair or rehabilitation projects are
expected during the 2014 to 2019 period.

The program-level construction estimates developed by NHDOT did not include mobilization or
a project contingency. In addition, deck repairs were assumed at 2% of the total deck area.
Therefore, HNTB modified the Department’s estimate to include mobilization at 10% of
construction and a 10% project contingency. Although an accurate estimate of deck
deterioration cannot be made based on current information, for the purpose of estimating the
R&R program projected costs, the quantity of deck repair was increased to 10% of the total area
based on the age of the bridge deck as a more conservative estimate given the limited
information available as part of this study. Variations in the realized deck repair quantities have
the potential to significantly increase rehabilitation costs. For example, if the deck condition was
to be found to be up to 25% in need of repair, these costs could nearly double the total cost of
the project. While the R&R program has been projected based on 10% repair, HNTB
recommends further research by NHDOT into available deck condition information and where
available information is insufficient, further evaluation of the bridge deck to determine the likely
extent of deck repairs is recommended. Additional evaluations using ground penetrating radar
or concrete cores will provide additional insight regarding the condition of the bridge deck and
ultimately allow for the development of more accurate R&R cost estimates.

Based on the above assumptions, the estimated construction cost for completing the repair
work included in Alternative No. 2 is $9.1 million (2011 dollars). Historically, bridge
rehabilitation costs for the main span have been split equally between Maine and New
Hampshire while the approach spans are fully funded by their respective state agency. Based on
this cost distribution New Hampshire’s share of the construction costs is $5.2 million, not
including engineering and inspection. The research associated with this portion of the report
revealed that NHDOT has already programmed $9.365 million in the draft 2011 Bridge Priority
Program to perform rehabilitation in construction year 2017. A direct correlation between the
alternatives in the 2010 memo and this amount could not be deduced. We recommend the
Bureau of Turnpikes coordinate forecasted expenditures between the NHDOT Bridge Priority
Program and the Bureau of Turnpikes R&R Program to minimize gaps and overlap.

The additional railing upgrades (assumed to be capital improvements) included in Alternatives
No. 3 and No. 4 would add up to $3.8 million to the project cost. New Hampshire’s share of
project costs would increase by $2.1 million. These costs are not included in the R&R program
estimate.

Based on the factors noted above, HNTB recommends allocating $5.2 million in the 2014 to
2019 R&R program for the high level bridge to match the estimates noted for the rehabilitation
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project. These costs are for R&R construction activities only and do not include engineering or
construction inspection costs. These cost projections also do not include any ongoing routine
maintenance or regular inspection activities that would be required, as these are considered
outside the R&R program scope of this report. Construction of the bridge rehabilitation project
is anticipated to occur over a two year period. Based on the most recent available information,
we believe a construction start year of 2017, as programmed by NHDOT, is reasonable.
Furthermore, we recommend the $5.2 million be split evenly over both years.

SUMMARY

As discussed, the infrastructure associated with the Bureau is generally in good condition and
the overall scope of work relative to R&R projects has in the past has generally been sufficient.
Unit prices for major construction items have not risen significantly in recent years and
appropriate inflation factors will need to be considered in future appropriations. Certain
pavement and toll plaza areas are reaching major rehabilitation stages. Because of these
factors, proper prioritization of the overall R&R funds is recommended to maintain the good
condition of the Turnpike system.

The current Bureau R&R Program (2014 through 2019) has a cost range from $11.3 to $13.1
million with an average annual expenditure of approximately $12.3 million and a total cost of
approximately $73.5 million. Based on the independent program developed with the factors
noted above included, the HNTB recommended program from 2014 to 2019 would total
approximately $66.2 million, with an average annual expenditure of $11.1 million. Given the
magnitude of the estimates and the range of variability potential, these two perspectives can be
considered basically the same.

Figure 15 and Figure 16, and Table 14 summarize the entirety of the R&R Program
recommendations.

We conclude that the Bureau’s current R&R program is sufficiently funded for the period from
FY 2014 to 2019.
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Figure 15: Current and Recommended R&R Program Amounts from 2014 to 2019
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Figure 16: Recommended R&R Program Amounts from 2014 to 2019
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Table 14: Recommended FY 2014 to 2019 R&R Program Amounts with Comparison to Current Program Amounts

Project Type

Administration

FY 2014

FY 2015

FY 2016

FY 2017

FY 2018

FY 2019

Totals

Building S0

Bureau Bridge

Painting Program 5800,000 $800,000

R -

pf(:(g):;lgended bridge $1,500,000 $1,500,000 $1,500,000 $1,500,000 $1,500,000 $1,500,000 $9,000,000

Guardrail & Conc.

Barrier $2,250,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $6,250,000

Lighting S0

Maintenance Areas SO

Paving $6,000,000 $6,500,000 $6,600,000 $6,500,000 $6,600,000 $7,000,000 $39,200,000

Rest Areas SO

Signage $500,000 $500,000

Drainage $650,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $4,650,000

Slope

Toll Plaza Total $100,000 $100,000 $100,000 $100,000 $100,000 $100,000 $600,000

Contingency

High Level Bridge $2,600,000 $2,600,000 $5,200,000

Recommended Total $10,000,000 $8,900,000 $9,700,000 $12,200,000 $12,300,000 $10,100,000 $66,200,000
B

s:t:;i::n ureau $11,300,000 $11,600,000 $12,400,000 $12,400,000 $12,700,000 $13,100,000 $73,500,000

Difference from ($800,000) | ($2,200,000) | ($2,200,000) $300,000 $100,000 | ($2,500,000) | ($7,300,000)

Programmed
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