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INTRODUCTION

Project Background

Clough Harbour & Associates (CHA) and Applied Pavement Technology, Inc. (APTech) were
retained by the Vermont Agency of Transportation (VTRANS) to assess pavement conditions at
nine Vermont airports and to update the existing MicroPAVER™ airport pavement management
system (APMS), which was established in 1998 and updated in 2004 and 2007. The airports
included in this study were Caledonia County, E. F. Knapp, Franklin County, Hartness,
Middlebury, Morrisville-Stowe, Newport, Rutland, and William H. Morse. The ultimate goal of
this project was to provide VTRANS with the pavement information and analytical tools that can
help the agency identify pavement-related needs, optimize the selection of projects and
treatments over a multi-year period, and evaluate the long-term impacts of their decisions.

Pavement conditions were assessed using the pavement condition index (PCI) procedure—the
industry standard in aviation for visually assessing the condition of pavements. During a PCI
evaluation, inspectors identify visible signs of deterioration. Pavement defects are characterized
in terms of type of distress, severity level of distress, and amount of distress. This information is
then used to develop a composite index (PCI number) that represents the overall condition of the
pavement in numerical terms, ranging from O (failed) to 100 (excellent).

In addition to an overall measure of condition, the PCI provides an indication of the level of
work that will be required to maintain or repair a pavement. The individual distress information
(such as cracking, rutting, and so on) provides insight into what is causing the pavement to
deteriorate, which in turn can be used to select the appropriate maintenance or rehabilitation
action to correct the problem. PCI data also serve as the basis for an APMS—a computerized
tool that is used to track pavement condition, identify pavement repair needs, and develop
prioritized maintenance and rehabilitation (M&R) programs with associated schedules and
budgets.

The importance of identifying not only the best repair alternative, but also the optimal time of
repair, is illustrated in figure 1. The financial impact of delaying repairs can mean repair
expenses four to five times higher than repairs triggered over the first 75 percent of the pavement
life. By evaluating the condition of pavements and using an APMS to project future pavement
condition, the most economical time to apply pavement M&R can be identified.

Applied Pavement Technology, Inc. 1
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Figure 1. Pavement condition versus cost of repair.

/

Scope of Work

This project included the collection of pavement history information, the revision of the existing
pavement inventory and mapping, the evaluation of current pavement condition, and the update
the State’s APMS for nine airports in Vermont. The APMS was then used to prepare a 5-year
pavement M&R program for VTRANS to use as a planning tool.

Deliverables

This Statewide Pavement Management Report, updated MicroPAVER™ database, and electronic
CAD files of the network definition maps and PCI maps were submitted as part of this project.

In addition, a training course on the PCI procedure for asphalt-surfaced pavements and data entry
using the MicroPAVER ™ software was conducted.

Applied Pavement Technology, Inc. 2
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PAVEMENT INVENTORY

Introduction

This chapter describes the detailed records review process that was conducted in order to obtain
the information required to update the inventory portion of the APMS database.

System Inventory Process

A review of existing drawings and records pertaining to the project airports was conducted. The
objective of this investigation was to collect all information pertaining to changes in the airport
pavement inventory since the last APMS update in 2007. The collected data were used to update
the pavement inventory and incorporated into the pavement management database.

Network Definition

Using the inventory data, each project airport was divided into management units. This activity
consists of creating an organizational hierarchy of all airport pavements within the pavement
management database. The highest level is the network. In the VTRANS database, each airport
is an individual network. Each network is comprised of branches. In the airport setting,
branches consist of distinct runways, taxiways, aprons, and any other pavement grouping that
can be defined by a change in usage. Branches are further divided into sections. Sections are
parts of the branch that share common attributes, such as the cross-section, traffic level, and
performance. As an example, if a runway was initially built in 1968 and then extended in 1984,
it would be comprised of two separate sections. The final subdivision or level is called a sample
unit. A sample unit is 5,000 plus or minus 2,000 square feet for asphalt-surfaced pavements and
20 plus or minus 8 slabs for portland cement concrete (PCC) pavements. A subset of these
sample units are evaluated during pavement inspections, and this information is extrapolated to
statistically predict the condition of the section.

Network definition maps identifying the location of all branches, sections, and sample units were
prepared for each airport. These maps can be found in Appendix A of this report. Pavement
work history information for each section is stored in the MicroPAVER " database.

System Inventory Results

The total area of pavement included in the VTRANS APMS database is 7,444,162 square feet.
The area-weighted age of the pavement for the nine airports at the time of inspection is 18 years
(where age is defined as the time since construction or last major rehabilitation).

Figure 2 shows the pavement area separated by branch use (runway, taxiway, or apron), and
table 1 provides a summary of the inventory information for each airport. More detailed
information is contained in the VTRANS MicroPAVER™ database.

Applied Pavement Technology, Inc. 3
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Figure 2. Pavement area distributed by branch use.
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Table 1. Pavement inventory summary.

. . Surface Section Last .
Airport Name Network Branch Section 1 Construction
Type Area (sf)
Date

AQILD 10 AC 45,000 6/1/1989

AQLLD 20 AAC 45,000 6/1/1989

RW220LD 10 AAC 124,800 6/1/1989

RW220LD 20 AAC 73,200 6/1/1989

Calledonia State Airport CDA TWALD 10 AC 30,000 6/1/1989
TWALD 20 AC 6,386 6/1/1989

TWALD 30 AC 5,680 6/1/2004

TWBLD 10 AAC 6,526 6/1/1989

TWCLD 10 AC 8,553 6/1/1989

A01MP 10 AC 31,225 6/1/1997

A02MP 10 AC 59,964 6/1/1997

A02MP 20 AC 10,001 6/3/1976

A02MP 30 AAC 5,485 6/1/2010

AO03MP 10 AC 5,800 6/1/1997

A03MP 20 AC 14,914 6/1/1997

AO03MP 30 AC 32,671 6/1/2001

A04MP 10 AC 124,012 6/1/2010

A04MP 20 PCC 2,480 6/1/1997

E.F. Knapp State Airport MPV AO5MP 10 AC 102,328 6/1/2010
RW1735MP 10 AC 167,169 7/2/2001

RW1735MP 20 AC 160,000 7/2/2001

RW1735MP 30 AC 187,648 7/3/2001

RW523MP 10 AC 234,085 6/1/2010

TWO01MP 10 AC 8,352 6/1/2010

TW02MP 10 AC 10,063 7/1/2001

TWO03MP 10 AAC 15,055 7/1/2001

TW04MP 10 AC 9,293 6/1/2011

TWO05MP 10 AC 14,753 6/3/1979

TWO06MP 10 AC 23,068 6/30/2001

1oday arepdn waisAS Juswabeue|y Juswaned 1odiy JUOWIBA
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Table 1. Pavement inventory summary (continued).

. . Surface Section Last .

Airport Name Network Branch Section Tvpe! A Construction
ype rea (sf) Date

TWO7MP 10 AC 14,504 7/1/2001

. TWO08SMP 10 AC 80,267 6/1/2011

E.F. Knapp State Airport (cont.) MPV TWOOMP 10 AC 68,455 6/1/2010

TWAMP 10 AC 47,441 6/3/1995

A01HG 10 AC 97,137 6/2/1970

A01HG 20 AAC 44,894 7/1/2000

A01HG 30 PCC 2,484 6/1/1970

Franklin County State Airport FSO AOLHG 40 AC 82,893 1/1/2004

RW119HG 10 AC 184,989 6/2/1970

TWAHG 10 AC 9,577 7/1/2004

TWBHG 10 AC 7,549 6/2/1970

TWCHG 10 AC 7,384 6/2/1970

A01SP 10 AC 210,657 7/1/2004

A01SP 20 AC 20,925 6/1/1995

A01SP 30 AC 15,020 7/2/1981

RW1129SP 10 AC 138,750 6/2/1987

. RW1129SP 20 AC 80,625 6/2/1987

Hartness State Alrport VSF RW5235P 10 AAC 77,000 | 7/1/2000

RW523SP 20 AC 37,000 6/3/1987

RW523SP 30 AAC 464,100 7/1/2000

TWASP 10 AC 21,514 7/1/2004

TWBSP 10 AC 9,514 7/1/2004

A01MB 10 AC 37,597 6/1/1997

A02MB 10 AC 12,775 6/3/1990

A02MB 20 PCC 1,600 6/3/1990

. . AO03MB 10 AC 127,092 6/3/1990

Middlebury State Airport 680 RWI19MB | 10 AC 126,250 | 7/2/2000

TW01MB 10 AC 4,448 6/1/1997

TWO01MB 20 AC 17,017 6/3/1990

TWO01MB 30 AC 19,266 6/1/1997
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Table 1. Pavement inventory summary (continued).

. . Surface Section Last .

Airport Name Network Branch Section Tvpe! A Construction
ype rea (sf) Date

TWO01MB 40 AC 4,905 6/3/1990

TW01MB 50 AC 3,862 6/1/1997

Middlebury State Airport (cont.) 6BO TWOIMB 60 AC 12,616 6/1/1997

TWO01MB 70 AC 8,640 6/3/1965

TWO01MB 80 AC 21,046 6/1/1997

TWO01MB 90 AC 25,457 7/1/2000

A0IMV 10 AC 157,893 6/3/1987

A0IMV 20 PCC 2,850 6/1/1987

Morrisville-Stowe State Airport MVL RWI19MV 10 AC 77,250 6/3/1983

RW119MV 20 AC 203,625 6/2/1983

TWBMV 10 AC 9,280 6/3/1987

TWCMV 10 AC 8,553 6/3/1987

AO0INP 10 AC 29,843 6/1/1986

AOQ1INP 20 PCC 2,500 6/1/1986

AOQ1INP 30 AC 11,772 6/1/1986

AOINP 40 AC 28,650 7/1/2001

AO0INP 50 PCC 2,500 7/1/2000

AOLINP 60 AC 11,148 7/1/2000

. AOQ1INP 70 AC 112,945 6/1/2006

Newport State Airport EFK RW1836NP | 10 AC 251,500 | 7/1/2000

RW1836NP 20 AC 169,000 7/1/2000

RW523NP 10 AAC 270,000 6/1/1989

RW523NP 20 AC 46,390 7/1/2001

RW523NP 30 AAC 72,189 6/1/1989

TWOINP 10 AC 19,249 7/1/2000

TWO2NP 10 AC 7,252 6/1/2006

TWBNP 10 AC 43,696 7/1/2000

AOQIRT 10 AC 290,648 6/3/1984

Rutland State Airport RUT AO01IRT 20 AC 21,060 6/2/1961

AOQIRT 30 AC 17,140 6/1/1997

uoday arepdn waisAS Juswabeue uswaned Lodiy JUOWIBA
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Table 1. Pavement inventory summary (continued).

. . Surface Section Last .

Airport Name Network Branch Section Tvpe! A Construction
ype rea (sf) Date

AO1IRT 40 AC 1,957 6/1/1997

AO01RT 50 AC 11,422 6/1/1984

AOQLIRT 60 AC 68,363 6/1/2003

A02RT 10 AC 17,820 6/1/1996

AO3RT 10 AC 65,942 6/1/2006

AO3RT 20 AC 27,178 6/1/2006

RW119RT 10 AC 215,999 6/1/1997

RW119RT 20 AC 287,250 6/3/1997

RW1331RT 10 AC 93,750 6/3/1988

RW1331RT 20 AAC 14,369 6/1/1997

RW1331RT 30 AAC 14,500 6/1/1997

Rutland State Airport (cont.) RUT RW1331RT 40 AC 40,875 6/3/1988

RW1331RT 50 AC 78,750 6/3/1988

TWART 10 AAC 14,871 6/1/2003

TWBRT 10 AC 38,819 7/1/2000

TWBRT 20 AC 49,288 7/1/2000

TWCRT 10 AC 40,276 6/3/1977

TWDRT 10 AC 11,567 6/1/1997

TWDRT 20 AC 29,875 6/1/1996

TWERT 10 AC 17,046 6/3/1997

TWERT 20 AC 149,510 6/4/1993

TWFRT 10 AC 7,975 6/1/2006

TWGRT 10 AC 11,318 6/1/2005

AO01BN 10 AC 168,928 6/3/1983

AO01BN 20 PCC 2,500 6/1/1983

A01BN 30 AC 41,982 6/1/1983

William H. Morse State Airport DDH A01BN 40 AC 34,607 7/1/2001

RW1331BN 10 AC 244,875 6/3/1980

RW1331BN 20 AC 37,500 6/3/1980

TWABN 10 AC 12,053 6/3/1983
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Table 1. Pavement inventory summary (continued).

. . Surface Section Last .
Airport Name Network Branch Section 1 Construction
Type Area (sf)
Date
William H. Morse State Airport (cont.) DDH TWBBN 10 AC 17,303 6/3/1983

LAC = asphalt cement concrete; AAC = asphalt overlay on AC; PCC = portland cement concrete
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PAVEMENT EVALUATION

Pavement Evaluation Procedure

Pavement condition surveys at nine airports in Vermont were conducted in June 2012. The
surveys were conducted using the PCI survey procedure as documented in the following
publications:

e The Federal Aviation Administration (FAA) Advisory Circular 150/5380-6B, Guidelines
and Procedures for Maintenance of Airport Pavements.

e The American Society for Testing and Material (ASTM) Standard D5340-11, Standard
Test Method for Airport Pavement Condition Index Surveys.

The PCI procedure is the standard used by the aviation industry to visually assess pavement
condition. It was developed to provide a consistent, objective, and repeatable tool to represent
the overall pavement condition. This methodology involves walking over the pavement,
identifying the type and severity of distress present, and measuring the quantity of distress.
Tables 2 and 3 describe the types of distress evaluated during a PCI inspection.

Applied Pavement Technology, Inc. 11
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Table 2. Causes of pavement distress, asphalt-surfaced pavements.

Distress Type Probable Cause of Distress Feasible Maintenance Strategies
Alligator Fatigue failure of the asphalt concrete surface under repeated traffic If localized, partial- or full-depth asphalt patch. If extensive, major
Cracking loading. rehabilitation needed.
Bleeding Excessive amounts of asphalt cement or tars in the mix and/or low air void | Spread heated sand, roll, and sweep. Another option is to plane

content.

excess asphalt. Or, remove and replace.

Block Cracking

Shrinkage of the asphalt concrete and daily temperature cycling; it is not
load associated.

At low severity levels, crack seal and/or surface treatment. At
higher severities, consider overlay.

Corrugation

Traffic action combined with an unstable pavement layer.

If localized, mill. If extensive, remove and replace.

Depression Settlement of the foundation soil or can be “built up” during construction. |Patch.
Jet Blast Bituminous binder has been burned or carbonized. Patch.
Joint Reflection | Movement of the concrete slab beneath the asphalt concrete surface due to | At low- and medium-severities, crack seal. At higher severities,
Cracking thermal and moisture changes. especially if extensive, consider overlay.
Longitudinal and ercks may be caused by 1) poorly constructed paving lane joint, 2) At low- and medium-severity levels, crack seal. At higher
Transverse shrinkage of the AC surface due to low temperatures or hardening of the severities. especially if extensive. consider overlay options
Cracking asphalt, or 3) reflective crack caused by cracks in an underlying PCC slab. » €5P y ' Y op '
Oil Spillage Dete_zrloratlon or softening of the pavement surface caused by the spilling Patch.
of oil, fuel, or other solvents.
Patching N/A Replace patch if deteriorated.
Polished Repeated traffic applications. Aggrega;e seal coat is one option. Could also groove or mill.
Aggregate Overlay is another option.
Ravelin Asphalt binder may have hardened significantly, causing coarse aggregate |Patch if isolated. At higher severity levels, consider major
g pieces to dislodge. rehabilitation if extensive.
Ruttin Usually caused by consolidation or lateral movement of the materials due | Patch medium- and high-severity levels if localized. If extensive,
g to traffic loads. consider major rehabilitation.
Shoving Where PCC pavements adjoin flexible pavements, PCC “growth” may Mill and patch as needed.

shove the asphalt pavement.

Slippage Cracking

Low strength surface mix or poor bond between the surface and next layer
of pavement structure.

Partial- or full-depth patch.

Swelling

Usually caused by frost action or by swelling soil.

Patch if localized. Major rehabilitation if extensive.

Weathering

Asphalt binder and/or fine aggregate may wear away as the pavement ages
and hardens.

Patch if isolated. Consider a surface treatment if extensive.
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Table 3. Causes of pavement distress, portland cement concrete pavements.

Distress Type |

Probable Cause of Distress

Feasible Maintenance Strategies

Alkali Silica
Reaction (ASR)

Chemical reaction of alkalis in the portland cement with certain reactive
silica minerals. ASR may be accelerated by the use of chemical pavement
deicers.

At medium- and high-severity levels, slab replacement is
recommended.

Blow-Up

Incompressibles in joints.

Partial- or full-depth patch. Slab replacement.

Corner Break

Load repetition combined with loss of support and curling stresses.

Seal cracks at low-severity. Full-depth patch.

Seal cracks. At high-severity, may need full-depth patch or slab

Cracks Combination of load repetition, curling stresses, and shrinkage stresses.
replacement.
Durability Concrete’s inability to withstand environmental factors such as freeze- FuII-cjepth patch if present on small amount of slab. At higher
. severity levels, once it has appeared on most of slab, slab
Cracking thaw cycles.

replacement.

Joint Seal Damage

Stripping of joint sealant, extrusion of joint sealant, weed growth,
hardening of the filler (oxidation), loss of bond to the slab edges, or
absence of sealant in joint.

Replace joint seal.

Patching (Small

and Large) N/A Replace patches if deteriorated.

Popouts Freeze-thaw action in combination with expansive aggregates. Monitor.

PUMDIN Poor drainage. boor ioint sealant Seal cracks and joints. Underseal is an option if voids have

ping ge, poor ] ' developed. Establish good drainage.
scalin Overfinishing of concrete, deicing salts, improper construction, freeze- At low-severity levels, do nothing. At medium- and high-severity
g thaw cycles, and poor aggregate. levels, partial-depth patches or slab replacement.
Settlement Upheaval or consolidation. ,r?(tjglgher severity levels, leveling patch or grind to restore smooth
Shattered Slab | Load repetition. Replace slab.

Shrinkage Setting and curing of the concrete. Monitor.

Spalling (Joint and
Corner)

Excessive stresses at the joint caused by infiltration of incompressible
materials or traffic loads; weak concrete at joint combined with traffic
loads.

Partial-depth patch.

1oday arepdn waisAS Juswabeue|y Juswaned 1odiy JUOWIBA
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The PCI scale ranges from a value of O (representing a pavement in a failed condition) to a value
of 100 (representing a pavement in excellent condition). In general terms, pavements above a
PCI of 70 that are not exhibiting significant load-related distress will benefit from preventive
maintenance actions, such as crack sealing and surface treatments. Pavements with a PCI of 40
to 70 may require major rehabilitation, such as an overlay. Often, when the PCI is less than 40,
reconstruction is the only viable alternative due to the substantial damage to the pavement
structure. Figure 3 illustrates how the appropriate repair type varies with the PCI of a pavement
section. Figure 4 shows a series of pavement photographs with associated PCI values.

PCI Repair
86-100 ) .

71.85 Preventive Maintenance
56-70 ] .
41-55 Major Rehabilitation
26-40

11-25 Reconstruction

o0 [N

Figure 3. PCI versus repair type.

Applied Pavement Technology, Inc. 14
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Typical Pavement Surface’

PCI

100

60

20

Figure 4. Visual representation of PCI scale.

The PCI may also be evaluated in terms of the percent of deducts (from a perfect score of 100)
that are due to structural distresses (defined as those distresses caused by traffic loading) and
those that are due to climate and materials distresses. For example, a pavement with a PCI of 60
has 40 deduct points, and if 30 of those deduct points are due to load, then 75 percent of the
deduct points are due to load. In addition, the rate of pavement deterioration is also evaluated.
Pavement sections showing higher than typical deterioration rates should be closely monitored.

It should be noted that a PCI value is based on visual signs of pavement deterioration and does

not provide a measure of structural capacity.

Applied Pavement Technology, Inc.
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Areas Inspected

By evaluating a statistically-selected number of sample units, an estimate of a section’s condition
can be obtained. Table 4 shows the sampling rate that VTRANS specified for this project. In
addition, areas exhibiting unusual distress or condition were inspected as additional sample units
in accordance with the procedure. The section PCI is extrapolated from the PCI values of the
sample units that are inspected within a section.

Table 4. Inspection sampling rate.

PCC Pavements AC Pavements
N n N n
1—3 all 1— 3 All
4 3 4 3
5—7 4 5—9 4
8— 10 5 10— 20 5
11 —16 6 21— 30 6
17— 28 7 31— 70 7
29 —64 8 >70 10%, but <17
65 — 90 9
>90 10%, but < 32

N = total number of sample units in section
n = number of sample units to inspect

Pavement Evaluation Results

After the visual distress data were collected and entered into the VTRANS APMS database, the
PCI for each section was calculated, and the types of distresses present were analyzed. PCI
distress types are characterized as load-related (such as alligator cracking and shattered slabs),
climate/durability-related (such as weathering [climate-related] and durability cracking
[durability-related]), and other (distress types that cannot be attributed solely to load or
climate/durability). Understanding the cause of distress helps in selecting a rehabilitation
alternative that corrects the cause and thus eliminates its recurrence.

Overall, the nine airports in the VTRANS APMS system have an area-weighted PCI of 72, as
compared to a 2007 value of 79. Figure 5 shows the area-weighted PCI values observed in 2007,
broken out by each airport. Figures 6 and 7 show the area-weighted PCI values of the airports
broken out by pavement use and surface type, respectively. Figure 8 shows the distribution of
the pavement conditions (PCI versus pavement area) for the project airports. Further, the type of
maintenance or rehabilitation that is generally recommended on the respective pavements based
on their condition is identified on these graphs. In figure 8, preventive maintenance refers to
activities such as patching, crack sealing, and surface treatments, whereas major rehabilitation
includes overlays of AC and PCC pavements and the restoration of PCC pavements. Maps
displaying the condition of the pavement sections at each airport can be found in figures 9
through 17. Appendix B contains the photographs taken during the PCI inspection, and
Appendix C provides detailed information pertaining to the data collected during the inspections
conducted in 2012.

Applied Pavement Technology, Inc. 16
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Figure 6. PCI distributed by branch use.
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MICROPAVER™ CUSTOMIZATION

September 2012

Background

As part of this project, the MicroPAVER " software was modified to reflect VTRANS’s
conditions and needs. The customization can be broken down into the following areas:

e Database-Related.
e Performance Modeling.
e Maintenance Policies and Pavement Repair Unit Costs.

Each of these areas is addressed under separate headings in this chapter.

Database-Related

MicroPAVER™ permits the user to define many database fields to meet specific requirements.
This customization occurs at three levels: the network level, the branch level, and the section
level.

Network Level Customization

At the network level, the network identifier and name can be customized. In addition, there are
user-definable fields available for use at the network level. The VTRANS database has been
customized at the network level as follows:

e There are nine networks in the database—one for each airport. The network identifier for
each is the airport’s associated FAA identifier, and the network name is the full airport
name. For example, “CDA” is the network identifier, and “Caledonia County Airport” is
the network name.

e Two user-defined fields have been created to store additional network-level information.
The first is used to identify the associated city for the airport. The second is used to
identify the actual city in which the airport is located. Table 5 below shows the values
entered for each airport (note these fields are limited to 10 characters in length). The
third user-defined field remains available for future use.

Table 5. Network user fields.

Airport Name Associated City Actual City
Caledonia County State Airport Lyndonvill Lyndon
E. F. Knapp State Airport Montpelier Berlin
Franklin County State Airport Highgate Highgate
Hartness State Airport Springfiel Springfiel
Middlebury State Airport Middlebury Middlebury
Morrisville - Stowe State Airport Morrisvill Morristown
Newport State Airport Newport Coventry
Rutland State Airport Rutland Clarendon
William H. Morse State Airport Bennington Bennington
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Branch Level Customization

Within a network are branches. A branch is a single entity that serves a distinct function;
runways, taxiways, and aprons are branches. In MicroPAVER ", the user is able to customize
the branch identifier and the branch name. In addition, there are user-definable fields available
for use at the branch level. The VTRANS database has been customized at the branch level as
follows:

e The branch identifier starts with RW for runways, TW for taxiways, and A for aprons.
The branch identifier is completed as follows: 1) for runways, the orientation of the
runway is used (for example, RW523); 2) for taxiways, the letter designation of the
taxiway is used (for example, TWA); and 3) for aprons, 01, 02, and so on are used (for
example, A01). The branch identifier is then finished using a two-letter code specific to
each airport. This naming protocol allows for consistency and facilitates the sorting and
reporting of data.

e The branch name is a clear description of the branch (for example, Runway 10R, Taxiway
B, Terminal Apron).

e None of the user fields at the branch level are currently being used and remain available
for future use.

Section Level Customization

A section is a subdivision of a branch. In MicroPAVER™, the user is able to customize the
section identifier, from/to descriptors, use, surface type, and rank. In addition, there are user-
definable fields available for use at the section level. The VTRANS database has been
customized at the section level as follows:

e The section identifiers within a branch are numbered 10, 20, 30, and so on. Using
increments of ten makes it easy to revise or add sections in the future.

e The from/to statements are clear and match the pavement layout plan where possible.
e The use of the pavement is defined as runway, taxiway, or apron.

e The surface types are defined as follows:

AC: asphalt pavement

AAC: asphalt overlay on asphalt pavement
PCC: portland cement concrete pavement
APC: asphalt overlay on PCC

e Two user-defined fields have been created to store additional section-level information.
The first identifies whether or not the section has received a microsurfacing treatment.
The second user field identifies which pavement performance model family the section is
a part of (please see the next section for more information on performance modeling).
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Performance Modeling

MicroPAVER ™ uses performance models to predict pavement condition. It is possible within
MicroPAVER™ to develop database-specific performance models using actual pavement
condition data. The prediction of the future condition of each pavement section is performed
using its position relative to its performance model, as shown in figure 18.

100

Present PCI (e.g., per most recent inspection) '

80 4
Modified family model i
70 l

)
L
3
5 601
£ _
c Pavement family model
o
z
c
o
o
& 40
£
[
>
T
o
30,
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104 Note: The modified family model is simply the original family model
shifted horizontally (e.g., in this case, the inspected pavement is
deteriorating at a rate five years more slowly than the family model).

0 5 10 15 20 25

Time, Years

Figure 18. Performance model application.

Seven pavement performance models based on branch use and surface type were developed for
use in VTRANS’s APMS study. Table 6 contains detailed information on these performance
models.
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Table 6. Detailed information on pavement performance models.

Pe':’/llgcrl;az'r?;élil/lqo del Equation (where X = age in years)
AAC Aprons PCI = 100 — 0.59553X — 0.06886 X*
AAC Runways PCI = 100 — 2.06669X
AC Taxiways PCIl = 100 — 2.09975X
PCI = 100 — 2.35069X — 0.05064X* +
AC Aprons 0.00049X
AC Runways PCI = 100 — 0.5552X —30.01953X2 +
0.00014X
AC Taxiways PCI =100 — 1.36017X S 0.00892X" +
0.00025X
All PCC Pavements PCI =100 — 1.53858X

Maintenance Policies and Pavement Repair Unit Costs

Localized Maintenance Policies and Unit Costs

Localized maintenance policies were developed for both asphalt-surfaced and PCC pavements.
These policies, shown in tables 7 and 8, identify the localized maintenance actions, such as crack
sealing and patching, that VTRANS considers appropriate to correct different distress types.
Unit costs for each of the localized maintenance actions in the maintenance policies were
provided by VTRANS and are shown in table 9. Please note that this information is of a general
nature for the entire state. The maintenance policies and unit costs may require adjustment to
reflect specific conditions at individual airport.

Major Rehabilitation Unit Costs

MicroPAVER™ calculates the cost of major rehabilitation based on the PCI of the pavement.
The costs developed for this project are presented in table 10. If major reabilitation is
recommended, further engineering investigation will be needed to identify the most appropriate
rehabilitation action and to more accurately estimate the cost of such work.

Applied Pavement Technology, Inc. 31



Vermont Airport Pavement Management System Update Report September 2012

Table 7. Preventive maintenance policy, asphalt-surfaced pavements.

Distress Type Severity Level Maintenance Action
Low Monitor
Alligator Cracking Medium Patch
High Patch
Bleeding N/A Monitor
Low Monitor
Block Cracking Medium Crack Seal
High Crack Seal
Low Monitor
Corrugation Medium Monitor
High Patch
Low Monitor
Depression Medium Patch
High Patch
Jet Blast N/A Patch
. . Low Monitor
Jo"grzslilii(g've I\/Iec_iium Crack Seal
High Crack Seal
I Low Monitor
T;?]Q\g/étrlgglgigglr(]?ng MeQIum Crack Seal
High Crack Seal
Oil Spillage N/A Patch
Low Monitor
Patching Medium Patch
High Patch
Polished Aggregate N/A Monitor
Low Monitor
Raveling Medium Patch
High Patch
Low Monitor
Rutting Medium Patch
High Patch
Low Monitor
Shoving Medium Patch
High Patch
Slippage Cracking N/A Patch
Low Monitor
Swelling Medium Monitor
High Patch
Low Monitor
Weathering Medium Monitor
High Patch
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Table 8. Preventive maintenance policy, portland cement concrete pavements.

Distress Type Severity Level Maintenance Action
- Low Monitor
Re':\(lztt(i?/lilt)?l(l,::SaR) Mec_iium Slab Replacement
High Slab Replacement
Low Slab Replacement
Blow-Up Medium Slab Replacement
High Slab Replacement
Low Monitor
Corner Break Medium Patch
High Patch
Low Monitor
Cracks Medium Crack Seal
High Patch
Low Monitor
Durability Cracking Medium Slab Replacement
High Slab Replacement
Low Monitor
Joint Seal Damage Medium Joint seal in 2 years
High Joint Seal
Low Monitor
Patching Medium Patch
High Patch
Popouts N/A Monitor
Pumping N/A Monitor
Low Monitor
Scaling Medium Patch
High Slab Replacement
Low Monitor
Settlement Medium Patch
High Patch
Low Monitor
Shattered Slab Medium Slab Replacement
High Slab Replacement
Shrinkage N/A Monitor
. . Low Monitor
spalling (lolntand Mediurn Patch
High Patch
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Table 9. Unit costs for preventive maintenance actions.

Maintenance Action Unit Cost
Crack Sealing - AC $2.34/If
Crack Sealing - PCC $5.80/If
Joint Resealing - PCC $4.64/1f
Patching - AC $14.42/sf
Patching - PCC $28.98/sf
Slab Replacement - PCC $25.50/sf

Table 10. Major rehabilitation unit costs based on PCI ranges.

PCI Range Cost

0-10 $13.91/sf
11-20 $13.91/sf
21-30 $13.91/sf
31-40 $13.91/sf
41-50 $5.80/sf
51-60 $5.80/sf
61-70 $5.80/sf
71-80 N/A
81-90 N/A
91-100 N/A
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FUNCTIONAL REMAINING LIFE CALCULATIONS

Two types of functional remaining life were estimated during this analysis. The first is the
functional remaining life until major rehabilitation, such as an overlay, will be needed. The PCI
threshold for this type of remaining life was set at a PCI of 65 for the runways, a PCI of 60 for
the taxiways, and a PCI of 55 for the aprons. The second type of functional remaining life is the
remaining life until the pavement is usually no longer serviceable due to FOD and other safety
issues. A PCI of 40 was set for this threshold. The performance models developed for
VTRANS were used to estimate when the pavement sections would reach each of these limits.
Table 11 summarizes the results of functional remaining life calculations.

Table 11. Summary of functional remaining life of all pavement sections.

Years to Years to
Airport Name Branch Section ZPOClIZ Major g nd.of
M&R ervice
Life
AOLLD 10 52 11-20
20 50
RW220LD 10 48
20 55 6-10
Caledonia County State Airport 10 48 11-20
TWALD 20 52 11-20
30 6-10
TWBLD 10 54 6-10
TWCLD 10 57
AO01MP 10
10
AO02MP 20 43
30
10 40
AO3MP 20
30
ADAMP ;g 11-20
E.F. Knapp State Airport AOSMP 10
10 11-20
RW1735MP 20 11-20
30 11-20
RW523MP 10
TWO1MP 10
TWO02MP 10 64
TWO3MP 10 11-20
TWO04MP 10
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Table 11. Summary of functional remaining life of all pavement sections (continued).

Y
A | gop | Yearsto | ERED
irport Name Branch Section PC Major Service
M&R .
Life
TWO5MP 10 | 1120 |
TWO06MP 10 |
, TWO7MP 10 | 1120 |
E.F. Knapp State Airport (cont.) TWOSMP 10 ‘
TWO09MP 10 |
TWAMP 10 |
10 | 66 | 1120
20 | 1120 | 11-20
AO01HG
30
. . 40
Franklin County State Airport RWLIOHG 10
TWAHG 10 |
TWBHG 10 37
TWCHG 10 39
10
A01SP 20 36
30 31
10 | 1120 |
RW1129SP 20 T |
Hartness State Airport
10 11-20
RW5235P 20
30 11-20
TWASP 10
TWBSP 10
A01MB 10
A02MB 10
20
AO3MB 10
RW119MB 10
10
Middlebury State Airport 20
30
TW01MB 40
50
60
70
80
Middlebury State Airport TW01MB 90
Morrisville-Stowe State Airport A0IMV 10
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Table 11. Summary of functional remaining life of all pavement sections (continued).

vears to Years to
. . 2012 . End of
Airport Name Branch Section Major -
PCI Service
M&R .
Life
A0IMV 20 66 6-10 11 -20
o . 10 38
Morrisville-Stowe State Airport | RW119MV
(cont.) 20 Z
TWBMV 10 58
TWCMV 10 37
10
20
AOINP 30
40
50
AOINP 60 70
70
Newport State Airport RW1836NP 10 11-20
20
10 59 6-10
RW523NP 20
30 55 6-10
TWO1INP 10
TWO2NP 10
TWBNP 10
10 67 11-20
20 36
AOIRT 30 53 11-20
40 33
50
60
AO02RT 10
AO3RT 10
20
R .
utland State Airport RWI119RT 10
20 6-10
10
20 6-10 11-20
RW1331RT 30 6-10 11-20
40 11-20
50 11-20
TWART 10 11-20
TWBRT 10 11-20
20
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Table 11. Summary of functional remaining life of all pavement sections (continued).

Years to Years to
. . 2012 . End of
Airport Name Branch Section Major -
PCI Service
M&R .
Life
TWCRT 10 63
TWDRT 10 11-20
20 11-20
R i . -
utland State Airport (cont.) TWERT 10 11-20
20
TWFRT 10
TWGRT 10
AOLBN 10 61 6-10
20 67 6-10 11-20
AO01BN 28 sl
William H. Morse State Airport 10 42
RW1331BN
20 52 6-10
TWABN 10 11-20
TWBBN 10 42
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RECOMMENDED MAINTENANCE AND REHABILITATION PROGRAM

Introduction

The MicroPAVER " software was used to develop an M&R program for the pavements included
in the VTRANS APMS database. This software program identifies those pavement sections that
have high enough PCI values for preventive maintenance actions, such as crack sealing, to be
cost-effective. In addition, it also identifies those sections where major rehabilitation is
warranted.

Analysis Approach

Using the information collected during the pavement inspections, analyses were performed using
two funding scenarios. These funding scenarios, applied over 5 years, consisted of a no funding
level and an unlimited budget funding level. In addition, a $75,000 annual budget was used to
develop a crack sealing plan for 4 years. The work cost estimates associated with future years
were inflated at a rate of 3 percent.

Before presenting the analysis results, it is important to explain how MicroPAVER™ develops
such a program. Within MicroPAVER ", pavement repair is categorized as follows:

e Major Rehabilitation (such as an overlay or reconstruction).

e Localized Preventive Maintenance (a preventive maintenance action that is applied
only to a distressed area, such as crack sealing or patching).

e Global Preventive Maintenance (a preventive maintenance action that is applied to
entire section, such as a surface treatment). This type of repair was not included in the
analysis for this project per the VTRANS’s request.

For each year of the analysis, MicroPAVER ™ applies the performance models (described
previously during the chapter on customization) and estimates the future condition of the
pavement sections. If a section falls below the “critical PCI”” value, major rehabilitation is
recommended during that year. If the section is above the critical PCI value, localized
preventive maintenance may be recommended for that year. VTRANS set the critical PCI values
at 65 for the runway pavements, at 60 for the taxiway pavements, and at 55 for the apron
pavements. After the treatment is selected for the pavement section based on its predicted PCI
value and the criteria listed above, its cost is calculated using the unit cost figures stored in
MicroPAVER"™.

A localized preventive maintenance plan was developed for those pavement sections that were
above their critical PCI value. The first year of the plan includes maintenance for the qualifying
distresses observed during the inspection. Subsequent years of the maintenance plan include
crack-sealing only. To estimate future crack-sealing needs, it was assumed that in year two, all
of the low-severity cracks that were observed in year one would have progressed to medium-
severity and would require filling. In years in which the budgeted crack-sealing amount was
insufficient to address all of the crack-sealing needs, sections were prioritized based on their
proximity to the critical PCI. Sections that were closest to critical were addressed first.
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Analysis Results

Please consider the following when reviewing the analysis results:

e The unlimited budget M&R program is based on a network-level analysis and is meant to
provide VTRANS with an indication of the type of pavement-related work required
during the next 5 years.

e The unlimited budget M&R program has not been adjusted to take into account
operational constraints. Further, it is likely that certain projects would benefit from being
grouped together into a common project year even if they are triggered in different years.
For example, one section of a runway may be recommended for one year and another
section for the next year. Obviously, these projects would benefit from being grouped
together into a common effort.

e Localized preventive maintenance quantities (such as crack sealing, patching, and joint
resealing) for 2012 were calculated based on the distress types and quantities observed
during the 2012 pavement inspections for the first year of the analysis (2012) in
combination with the maintenance policies presented earlier. Localized maintenance for
subsequent years addressed crack sealing only.

e Inthe analysis, no localized preventive maintenance was recommended in 2012 for
pavements that were triggered for major rehabilitation in 2013 or 2014. In addition, if a
pavement section was predicted to be above its critical PCI but below 65, localized
preventive maintenance was not recommended since the pavement is close to the point of
needing major rehabilitation.

No Funding Analysis

To provide a baseline, an analysis assuming no funding for pavement M&R was run. This
analysis shows that the airport pavement infrastructure will rapidly deteriorate without continued
funding for pavement maintenance and rehabilitation. The overall area-weighted PCI of the
system was 72 in 2012. It is projected that the PCI will drop to 66 in 2016 if no funding is
provided for pavement M&R.

Unlimited Budget Analysis

A second analysis was run using an unlimited budget. This analysis showed that approximately
$19.4 million dollars is needed over the next 5 years if the pavements are to be maintained above
the critical PCI values established by VTRANS. Under this analysis, the overall area-weighted
PCI of the system in 2016 would be 84 for the system airports as compared to a PCI of 66 if no
major rehabilitation was undertaken.

Table 12 provides a listing by year of the projects that are recommended under the unlimited
budget scenario. Table 13 provides a listing of the same information sorted by airport. Refer to
Appendix D for more detailed information on the localized maintenance activities recommended
for 2012.
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Table 12. Unlimited budget maintenance and rehabilitation plan by year.

Plan . . 2012 | Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
10 $0 $261,000
A01LD
20 $0 $261,000
10 $0 $723,840
RW220LD
20 $0 $424,560
Caledonia County State
Airport 10 $0 $174,000
TWALD 20 $0 $37,039
30 $3,231 $0
TWBLD 10 $0 $37,851
TWCLD 10 $0 $49,607
A01IMP 10 $1,948 $0
10 $0 $834,099
A02MP
20 $0 $58,006
10 $0 $34,393
A03MP 20 $2,085 $0
30 $51 $0
E.F. Knapp State Airport 20 56 0
PP P RW1735MP S S
30 $141 $0
TWO3MP 10 $215 $0
2012
TWO5MP 10 $111 $0
TWO6MP 10 $19 $0
TWO7MP 10 $45 $0
TWAMP 10 $35 $0
20 $492 $0
AQ1HG 30 $928 $0
Franklin County State 40 $188 $0
Airport RW119HG 10 $0|  $1,072,937
TWBHG 10 $0 $62,763
TWCHG 10 $0 $49,414
10 $1,631 $0
A01SP 20 $0 $191,621
Hartness State Airport 30 $0 $198,452
RW1129SP 20 $342 $0
RW523SP 30 $0 $2,691,781
A01IMB 10 $0 $218,063
Middlebury State Airport 10 243 0
Y P A02MB $ $
20 $371 $0
Applied Pavement Technology, Inc. 41



Vermont Airport Pavement Management System Update Report September 2012

Table 12. Unlimited budget maintenance and rehabilitation plan by year (continued).

Plan . . 2012| Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
AO3MB 10 $916 $0
RW119MB 10 $551 $0
10 $0 $25,798
Middlebury State Airport 30 $0 $267,990
TW01MB 60 $0 $175,489
70 $0 $71,834
80 $0 $292,750
10 $0| $1,576,523
A01IMV
20 $78 $0
isville- 10 0 588,386
Morrisville-Stowe State | 1 1oy $ $
Airport 20 $0|  $2,832,424
TWBMV 10 $0 $53,824
TWCMV 10 $0 $71,110
10 $1,297 $0
20 $0 $34,775
30 749 0
AOINP $ S
40 $3,913 $0
. 60 $1,674 $0
2012 Newport State Airport
70 $256 $0
RW1836NP 10 $168 $0
10 $0| $1,566,000
RW523NP
30 $0 $418,696
TWOLNP 10 $273 $0
10 $27,306 $0
20 $0 $193,029
30 $0 $99,412
AOQIRT
40 $0 $22,699
50 $0 $158,880
60 $494 $0
Rutland State Airport AO3RT 10 $373 $0
10 $11,784 $0
RW119RT
20 $17,380 $0
10 $536 $0
20 $493 $0
RW1331RT
30 $489 $0
50 $406 $0
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Table 12. Unlimited budget maintenance and rehabilitation plan by year (continued).

Plan . . 2012 | Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
TWART 10 $23 $0
. TWCRT 10 $1,154 $0
Rutland State Airport
TWDRT 10 $86 $0
TWERT 10 $46 $0
30 $0 $243,496
2012 AO01BN
40 $2,420 $0
illi 10 0 1,420,275
William H. Morse State | 1130181 $ $
Airport 20 $0 $217,500
TWABN 10 $6,842 $0
TWBBN 10 $0 $100,357
Total Cost for 2012: $91,835| $17,811,674
A01IMP 10 $1,672 $0
20 145 0
AO3MP S y
30 $250 $0
10 $8,090 $0
RW1735MP 20 $10,527 $0
E.F. Knapp State Airport 30 $7,652 $0
TWO03MP 10 $358 $0
TWO5MP 10 $299 $0
TWO06MP 10 $325 $0
TWO7MP 10 $940 $0
TWAMP 10 $742 $0
) AOLHG 20 $1,202 $0
Franklin Qounty State 40 $193 $0
2013 Airport
TWAHG 10 $82 $0
AO01SP 10 $23,144 $0
10 $14,743 $0
RW1129SP
20 $5,866 $0
Hartness State Airport 10 $18,379 $0
RW523SP
20 $4,977 $0
TWASP 10 $165 $0
TWBSP 10 $352 $0
A02MB 10 $442 $0
AO3MB 10 $1,055 $0
Middlebury State Airport RW119MB 10 $10,619 $0
20 $117 $0
TW01MB
90 $258 $0
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Table 12. Unlimited budget maintenance and rehabilitation plan by year (continued).

Plan . . 2012 | Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
10 $375 $0
30 $67 $0
AOINP 40 $206 $0
60 $169 $0
70 $492 $0
Newport State Airport 10 $16,971 $0
RW1836NP
20 $12,987 $0
RW523NP 20 $402 $0
TWOLNP 10 $530 $0
TWO2NP 10 $43 $0
TWBNP 10 $1,398 $0
10 $48,293 $0
AOQIRT
60 $2,615 $0
AO02RT 10 $45 $0
10 $27,188 $0
RW119RT
2013 20 $22,192 $0
10 $2,862 $0
20 $994 $0
RW1331RT 30 $1,196 $0
. 40 $2,757 $0
Rutland State Airport
50 $2,659 $0
TWART 10 $783 $0
10 $2,330 $0
TWBRT
20 $649 $0
10 51 0
TWDRT S S
20 $2,087 $0
10 $1,843 $0
TWERT
20 $322 $0
TWGRT 10 $72 $0
William H. Morse State TWABN 10 $1,372 $0
Airport TWBBN 10 $1,326 $0
Total Cost for 2013: $267,869 $0
Caledonia County State TWALD 30 $62 $0
A01IMP 10 $2,065 $0
2014 . AO03MP 30 $54 $0
E.F. Knapp State Airport
20 $60 $0
RW1735MP
30 $149 $0
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Table 12. Unlimited budget maintenance and rehabilitation plan by year (continued).

Plan . . 2012 | Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
TWO03MP 10 $228 $0
. TWO05MP 10 $117 $0
E.F. Knapp State Airport
TWO7MP 10 $48 $0
TWAMP 10 $37 $0
i 20 108 0
Franklin County State AOLHG $ $
Airport 40 $199 $0
. A01SP 10 $1,729 $0
Hartness State Airport
RW1129SP 20 $362 $0
A02MB 10 $257 $0
A03MB 10 $971 $0
Middlebury State Airport RW119MB 10 $585 $0
40 $0 $30,182
TWO01MB
50 $0 $23,764
10 $1,374 $0
30 $794 $0
AOINP 40 $1,127 $0
Newport State Airport 60 $176 $0
2014
70 $271 $0
RW1836NP 10 $178 $0
TWOLNP 10 $289 $0
10 $25,917 $0
AO1IRT
60 $523 $0
AO3RT 10 $11 $0
10 $12,489 $0
RW119RT
20 $18,420 $0
. 10 $568 $0
Rutland State Airport
20 $523 $0
RW1331RT
30 $518 $0
50 $431 $0
TWART 10 $25 $0
TWDRT 10 $91 $0
TWERT 10 $35 $0
William H. Morse State A01BN 40 $337 $0
Airport TWBBN 10 $1,478 $0
Total Cost for 2014: $72,603 $53,945
. A01IMP 10 $1,769 $0
2015 | E.F. Knapp State Airport
AQ03MP 20 $154 $0
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Table 12. Unlimited budget maintenance and rehabilitation plan by year (continued).

Plan . . 2012| Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
AO03MP 30 $264 $0
10 $8,560 $0
RW1735MP 20 $11,138 $0
30 $8,096 $0
E.F. Knapp State Airport TWO3MP 10 $379 $0
TWO5MP 10 $317 $0
TWO6MP 10 $344 $0
TWO7MP 10 $995 $0
TWAMP 10 $785 $0
_ AOLHG 20 $1,272 $0
Franklin Qounty State 0 $205 $0
Airport
TWAHG 10 $87 $0
AO01SP 10 $24,489 $0
10 $15,599 $0
RW1129SP
20 $6,206 $0
Hartness State Airport 10 $0 $488,012
RW523SP
20 $5,266 $0
TWASP 10 $175 $0
2015
TWBSP 10 $372 $0
A02MB 10 $468 $0
AO3MB 10 $1,116 $0
Middlebury State Airport | RW119MB 10 $11,236 $0
20 $124 $0
TWO01MB
90 $273 $0
10 $396 $0
30 $71 $0
AO0INP 40 $218 $0
60 $179 $0
70 $520 $0
Newport State Airport 10 $17,957 $0
RW1836NP
20 $13,741 $0
RW523NP 20 $426 $0
TWO1NP 10 $561 $0
TWO2NP 10 $46 $0
TWBNP 10 $1,479 $0
Rutland State Airport AO01RT 10 67 $51,098 $0
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Table 12. Unlimited budget maintenance and rehabilitation plan by year (continued).

Plan . . 2012 | Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
AO1RT 60 $2,766 $0
AO02RT 10 $47 $0
10 $28,767 $0
RW119RT
20 $23,481 $0
10 $3,028 $0
20 $1,052 $0
RW1331RT 30 $1,265 $0
40 $2,917 $0
. 50 $2,813 $0
Rutland State Airport
TWART 10 $829 $0
2015
10 $2,465 $0
TWBRT
20 $686 $0
TWCRT 10 $0 $255,262
10 $54 $0
TWDRT
20 $2,208 $0
10 1,950 0
TWERT $ S
20 $341 $0
TWGRT 10 $77 $0
William H. Morse State TWABN 10 $1,451 $0
Airport TWBBN 10 $1,403 $0
Total Cost for 2015: $263,983 $743,274
Caledonia County State TWALD 30 $66 $0
AO01MP 10 $2,182 $0
AO3MP 30 $57 $0
20 $63 $0
RW1735MP
E.F. Knapp State Airport 30 $157 $0
F. i
PP P TWO3MP 10 $241 $0
TWO05MP 10 $124 $0
TWO7MP 10 $50 $0
2016
TWAMP 10 $39 $0
i 20 114 0
Franklin County State AOLHG $ $
Airport 40 $210 $0
. AO01SP 10 $1,826 $0
Hartness State Airport
RW1129SP 20 $383 $0
A02MB 10 $272 $0
Middlebury State Airport AO03MB 10 $1,025 $0
RwW119MB 10 $618 $0
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Table 12. Unlimited budget maintenance and rehabilitation plan by year (continued).

Plan . . 2012 | Preventive .
Year Airport Name Branch Section pCl | Maintenance Major M&R
10 $1,452 $0
30 $838 $0
AO1INP 40 $1,191 $0
Newport State Airport 60 $186 $0
70 $286 $0
RW1836NP 10 $188 $0
TWO1INP 10 $305 $0
10 27,380 0
AOLRT $ 5
60 $553 $0
AO3RT 10 $12 $0
2016 10 $13,194 $0
RW119RT
20 $19,460 $0
) 10 $601 $0
Rutland State Airport
20 $552 $0
RW1331RT
30 $547 $0
50 $455 $0
TWART 10 $26 $0
TWDRT 10 $96 $0
TWERT 10 $37 $0
William H. Morse State AO01BN 40 $356 $0
Airport TWBBN 10 $1,561 $0
Total Cost for 2016: $76,702 $0
Total Cost for 2012 - 2016: $772,992| $18,608,893
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport.

. Plan . 2012 | Preventive .
Airport Name Year Branch Section PCI | Maintenance Major M&R
10 52 $0 $261,000
AO1LD

20 49 $0 $261,000
10 48 $0 $723,840

RW220LD
20 55 $0 $424,560
Caledonia s 2012 10 48 $0 $174,000

aledonia County State
Airport TWALD 20 52 $0 $37,039
30 - $3,231 $0
TWBLD 10 54 $0 $37,851
TWCLD 10 57 $0 $49,607
2014 | TWALD 30 $62 $0
2016 | TWALD 30 $66 $0
Caledonia County State Airport Totals: $3,359| $1,968,898
A01MP 10 $1,948 $0
10 $0 $834,099
A02MP

20 $0 $58,006
10 $0 $34,393
AO3MP 20 $2,085 $0
30 $51 $0
2012 20 $56 $0

RW1735MP
30 $141 $0
TWO3MP 10 $215 $0
TWO05MP 10 $111 $0
TWO06MP 10 $19 $0
. TWO7MP 10 $45 $0

E.F. Knapp State Airport
TWAMP 10 $35 $0
AQ01MP 10 $1,672 $0
20 145 0
A03MP S S
30 $250 $0
10 $8,090 $0
RW1735MP 20 $10,527 $0
2013 30 $7,652 $0
TWO03MP 10 $358 $0
TWO5MP 10 $299 $0
TWO06MP 10 $325 $0
TWO7MP 10 $940 $0
TWAMP 10 $742 $0
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport (continued).

. Plan . 2012 | Preventive .
Airport Name Year Branch Section PCl | Maintenance Major M&R
A01MP 10 $2,065 $0
AO03MP 30 $54 $0
20 $60 $0
RW1735MP
30 $149 $0
2014
TWO03MP 10 $228 $0
TWO5MP 10 $117 $0
TWO7MP 10 $48 $0
TWAMP 10 $37 $0
AO01MP 10 $1,769 $0
20 154 0
AO3MP S S
30 $264 $0
10 $8,560 $0
RW1735MP 20 $11,138 $0
E.F. Knapp State Airport | 2015 30 $8,096 $0
TWO03MP 10 $379 $0
TWO05MP 10 $317 $0
TWO06MP 10 $344 $0
TWO7MP 10 $995 $0
TWAMP 10 $785 $0
A01MP 10 $2,182 $0
AO03MP 30 $57 $0
20 $63 $0
RW1735MP
30 $157 $0
2016
TWO3MP 10 $241 $0
TWO5MP 10 $124 $0
TWO7MP 10 $50 $0
TWAMP 10 $39 $0
E.F. Knapp State Airport Totals: $74,174 $926,498
20 $492 $0
AO01HG 30 $928 $0
40 188 0
2012 $ $
. . RW119HG 10 57 $0| $1,072,937
Franklin County State Airport
TWBHG 10 37 $0 $62,763
TWCHG 10 39 $0 $49,414
20 $1,202 $0
2013 AO01HG
40 $193 $0
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport (continued).

. Plan . 2012 | Preventive .
Airport Name Year Branch Section PCl | Maintenance Major M&R
2013 | TWAHG 10 $82 $0
20 $108 $0
2014 AO01HG
40 $199 $0
. . 20 $1,272 $0
Franklin County State Airport AO01HG
2015 40 $205 $0
TWAHG 10 $87 $0
20 $114 $0
2016 AO01HG
40 $210 $0
Franklin County State Airport Totals: $5,279| $1,185,114
10 $1,631 $0
A01SP 20 $0 $191,621
2012 30 $0 $198,452
RW1129SP 20 $342 $0
RW523SP 30 $0| $2,691,781
A01SP 10 $23,144 $0
10 $14,743 $0
RW1129SP
20 $5,866 $0
2013 10 $18,379 $0
RW523SP
20 $4,977 $0
TWASP 10 $165 $0
Hartness State Airport TWBSP 10 $352 $0
A01SP 10 $1,729 $0
2014
RW1129SP 20 $362 $0
A01SP 10 $24,489 $0
10 $15,599 $0
RW1129SP
20 $6,206 $0
2015 10 $0 $488,012
RW523SP
20 $5,266 $0
TWASP 10 $175 $0
TWBSP 10 $372 $0
A01SP 10 $1,826 $0
2016
RW1129SP 20 $383 $0
Hartness State Airport Totals: $126,006| $3,569,867
AO01MB 10 54 $0 $218,063
Middlebury State Airport | 2012 10 $243 $0
A02MB
20 59 $371 $0
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport (continued).

Airport Name 5';3 Branch Section ioélz A/T;fr:i(;?]g\r/\ie Major M&R
AO3MB 10 $916 $0
RwW119MB 10 $551 $0
10 46 $0 $25,798
2012 30 $0 $267,990
TWO01MB 60 $0 $175,489
70 $0 $71,834
80 $0 $292,750
A02MB 10 $442 $0
AO03MB 10 $1,055 $0
2013 | RW119MB 10 $10,619 $0
20 $117 $0

TW01MB
90 $258 $0
Middlebury State Airport A02MB 10 $257 $0
AO3MB 10 $971 $0
2014 | RW119MB 10 $585 $0
40 $0 $30,182

TW01MB
50 $0 $23,764
A02MB 10 $468 $0
AO3MB 10 $1,116 $0
2015 | RW119MB 10 $11,236 $0
20 $124 $0

TW01MB
90 $273 $0
A02MB 10 $272 $0
2016 AO3MB 10 $1,025 $0
RW119MB 10 $618 $0
Middlebury State Airport Totals: $31,518| $1,105,869
10 35 $0| $1,576,523

A0IMV

20 66 $78 $0
Morrisville-Stowe State | 015 | ryy11oMY 10 38 $0 $588,386
Airport 20 29 $0| $2,832,424
TWBMV 10 58 $0 $53,824
TWCMV 10 37 $0 $71,110
Morrisville-Stowe State Airport Totals: $78| $5,122,267
10 $1,297 $0
Newport State Airport 2012 AO01NP 20 $0 $34,775
30 $749 $0
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport (continued).

Airport Name 5';3 Branch Section ioélz A/T;fr:/t(éﬂg\r/\ie Major M&R

40 $3,913 $0

AOINP 60 $1,674 $0

70 $256 $0

2012 | RW1836NP 10 $168 $0

10 $0| $1,566,000
RW523NP

30 $0 $418,696

TWO1NP 10 $273 $0

10 $375 $0

30 $67 $0

AO0INP 40 $206 $0

60 $169 $0

70 $492 $0

2013 10 $16,971 $0
RW1836NP

20 $12,987 $0

RW523NP 20 $402 $0

TWO1INP 10 $530 $0

TWO02NP 10 $43 $0

. TWBNP 10 $1,398 $0

Newport State Airport

10 $1,374 $0

30 $794 $0

AOINP 40 $1,127 $0

2014 60 $176 $0

70 $271 $0

RW1836NP 10 $178 $0

TWO1NP 10 $289 $0

10 $396 $0

30 $71 $0

AOINP 40 $218 $0

60 $179 $0

70 $520 $0

2015 10 $17,957 $0
RW1836NP

20 $13,741 $0

RW523NP 20 $426 $0

TWO1NP 10 $561 $0

TWO2NP 10 $46 $0

TWBNP 10 $1,479 $0
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport (continued).

. Plan . 2012 | Preventive .
Airport Name Year Branch Section PCl | Maintenance Major M&R
10 $1,452 $0
30 $838 $0
AOINP 40 $1,191 $0
Newport State Airport 2016 60 $186 $0
70 $286 $0
RW1836NP 10 $188 $0
TWO1NP 10 $305 $0
Newport State Airport Totals: $86,220| $2,019,472
10 67 $27,306 $0
20 36 $0 $193,029
30 53 $0 $99,412
AO1IRT

40 33 $0 $22,699
50 $0 $158,880
60 $494 $0
AO3RT 10 $373 $0
10 $11,784 $0

RW119RT
2012 20 $17,380 $0
10 $536 $0
20 $493 $0

RW1331RT
30 $489 $0
50 $406 $0
) TWART 10 $23 $0

Rutland State Airport
TWCRT 10 $1,154 $0
TWDRT 10 $86 $0
TWERT 10 $46 $0
10 $48,293 $0
AOIRT

60 $2,615 $0
AO2RT 10 $45 $0
10 $27,188 $0

RW119RT
20 $22,192 $0
2013 10 $2,862 $0
20 $994 $0
RW1331RT 30 $1,196 $0
40 $2,757 $0
50 $2,659 $0
TWART 10 $783 $0
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport (continued).

. Plan . 2012 | Preventive .
Airport Name Year Branch Section PCl | Maintenance Major M&R
10 2,330 0
TWBRT $ $
20 $649 $0
10 51 0
TWDRT $ S
2013 20 $2,087 $0
10 1,843 0
TWERT $ S
20 $322 $0
TWGRT 10 $72 $0
10 25,917 0
AO01RT $ $
60 $523 $0
AO3RT 10 $11 $0
10 $12,489 $0
RW119RT
20 $18,420 $0
10 568 0
2014 S S
20 $523 $0
RW1331RT
30 $518 $0
50 $431 $0
TWART 10 $25 $0
. TWDRT 10 $91 $0
Rutland State Airport
TWERT 10 $35 $0
10 51,098 0
AO01RT $ $
60 $2,766 $0
A02RT 10 $47 $0
10 $28,767 $0
RW119RT
20 $23,481 $0
10 $3,028 $0
20 $1,052 $0
RW1331RT 30 $1,265 $0
2015 40 $2,917 $0
50 $2,813 $0
TWART 10 $829 $0
10 $2,465 $0
TWBRT
20 $686 $0
TWCRT 10 $0 $255,262
10 54 0
TWDRT y S
20 $2,208 $0
TWERT 10 $1,950 $0
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Table 13. Unlimited budget maintenance and rehabilitation plan by airport (continued).

. Plan . 2012 | Preventive .
Airport Name Year Branch Section PCl | Maintenance Major M&R
TWERT 20 $341 $0
2015
TWGRT 10 $77 $0
10 27,380 0
AO1IRT $ $
60 $553 $0
AO3RT 10 $12 $0
10 $13,194 $0
RW119RT
. 20 $19,460 $0
Rutland State Airport
10 $601 $0
2016
20 $552 $0
RW1331RT
30 $547 $0
50 $455 $0
TWART 10 $26 $0
TWDRT 10 $96 $0
TWERT 10 $37 $0
Rutland State Airport Totals: $427,814 $729,281
30 41 $0 $243,496
AO01BN
40 $2,420 $0
10 42 $0| $1,420,275
2012 | RW1331BN
20 52 $0 $217,500
TWABN 10 $6,842 $0
TWBBN | 10 $0|  $100,357
William H. Morse State | . 5 TWABN 10 $1,372 $0
Airport TWBBN 10 $1,326 $0
AO01BN 40 $337 $0
2014
TWBBN 10 $1,478 $0
TWABN 10 $1,451 $0
2015
TWBBN 10 $1,403 $0
AO01BN 40 $356 $0
2016
TWBBN 10 $1,561 $0
William H. Morse State Airport Totals: $18,546| $1,981,629
All Airport Totals: $772,992| $18,608,893
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2012 to 2015 Crack Seal Program

In addition to running the overall analysis (using no money and unlimited budget scenarios) that
considered both maintenance and major rehabilitation, APTech developed a crack sealing plan
using an annual budget of $75,000. In this analysis, all medium- and high-severity cracking on
pavement sections with a PCI value greater than critical was considered. It was assumed that
medium- and high-severity longitudinal and transverse (L&T) cracking and block cracking
identified in the 2012 inspection will be sealed in years one and three. In addition, it was
predicted that low-severity L&T cracking and block cracking will need sealing in years two and
four. If a pavement section was predicted to be above its critical PCI value, but below a value of
65, crack sealing was not recommended as the pavement is close to the point of needing major
rehabilitation.

Note: The $75,000 annual budget constraint was sufficient for all medium- and high-severity
cracks to be sealed in 2012; however, only a small fraction of the estimated crack sealing needs
were able to be addressed in 2013, the year when it is predicted that all cracks rated as low
severity in 2012 will need sealing. In years 2014 and 2015, the backlog of crack sealing from
year two was only partially addressed. Backlogged sections were assigned a priority based on
their proximity to the critical PCI. Sections that were closest to the critical PCI values were
selected for crack sealing first.

Table 14 provides a listing of the pavement sections identified as part of the 2012 to 2015 crack
sealing plan.
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Table 14. 2012-2015 crack sealing program details.

Airport Name Branch Section ?30(;2 Description Severity D'g tr;ss DB:iiSS Work Description Véc;;k Vb/ﬂlrtk gg;; V(\:/gg(
2012
Caledonia
County State TWALD 30 71 L&T Cracking Medium 25 Ft Crack Sealing - AC 25 Ft $2.34 $59
Airport
AO01MP 10 77 L&T Cracking Medium 833 Ft Crack Sealing - AC 833 Ft $2.34 $1,948
AO03MP 30 L&T Cracking Medium 22 Ft Crack Sealing - AC 22 Ft $2.34 $51
RWL735MP 20 | 8 | L&TCracking | Medium 24 Ft Crack Sealing - AC 24| Ft | $2.34 $56
E.F. Knapp 30 L&T Cracking Medium 60 Ft Crack Sealing - AC 60 Ft $2.34 $141
State Airport TWO3MP 10 82 L&T Cracking Medium 92 Ft Crack Sealing - AC 92 Ft $2.34 $215
TWO5MP 10 84 L&T Cracking Medium 47 Ft Crack Sealing - AC 47 Ft $2.34 $111
TWO7MP 10 83 L&T Cracking Medium 19 Ft Crack Sealing - AC 19 Ft $2.34 $45
TWAMP 10 L&T Cracking Medium 15 Ft Crack Sealing - AC 15 Ft $2.34 $35
Franklip County ADLHG 20 m L&T Cracking Medium 43 Ft Crack Sealing - AC 43 Ft $2.34 $102
State Airport 40 L&T Cracking | Medium 80 Ft Crack Sealing - AC 80 Ft $2.34 $188
Hartness State AO01SP 10 L&T Cracking Medium 697 Ft Crack Sealing - AC 697 Ft $2.34 $1,631
Airport RW1129SP 20 83 L&T Cracking Medium 146 Ft Crack Sealing - AC 146 Ft $2.34 $342
A02MB 10 80 L&T Cracking Medium 104 Ft Crack Sealing - AC 104 Ft $2.34 $243
Middlebury AO3MB 10 [OS L&T Cracking | Medium 91| R Crack Sealing - AC 31| Ft | s24 $916
State Airport
RW119MB 10 81 L&T Cracking Medium 236 Ft Crack Sealing - AC 236 Ft $2.34 $551
10 L&T Cracking Medium 554 Ft Crack Sealing - AC 554 Ft $2.34 $1,297
30 L&T Cracking Medium 320 Ft Crack Sealing - AC 320 Ft $2.34 $749
AO1INP 40 L&T Cracking Medium 454 Ft Crack Sealing - AC 454 Ft $2.34 $1,063
Nev’\&;:(r)rgrsttate 60 L&T Cracking Medium 71 Ft Crack Sealing - AC 71 Ft $2.34 $166
P 70 L&T Cracking Medium 109 Ft Crack Sealing - AC 109 Ft $2.34 $256
RW1836NP 10 L&T Cracking Medium 72 Ft Crack Sealing - AC 72 Ft $2.34 $168
TWO1NP 10 L&T Cracking Medium 117 Ft Crack Sealing - AC 117 Ft $2.34 $273
AOLRT 10 L&T Cracking Medium 10,450 Ft Crack Sealing - AC 10,450 Ft $2.34 $24,454
60 L&T Cracking Medium 211 Ft Crack Sealing - AC 211 Ft $2.34 $494
Rutland State AO3RT 10 L&T Cracking Medium 5 Ft Crack Sealing - AC 5 Ft $2.34 $11
Airport RWL19RT 10 71 L&T Cracking Medium 5,036 Ft Crack Sealing - AC 5,036 Ft $2.34 $11,784
20 73 L&T Cracking Medium 7,428 Ft Crack Sealing - AC 7,428 Ft $2.34 $17,380
RW1331RT | 10 |[WMEOMN| L&T Cracking | Medium 220 Rt Crack Sealing - AC 220 Ft | $2.34 $536
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Table 14. 2012-2015 crack sealing program details (continued).

Airport Name Branch Section ioélz Description Severity D'g[ :;SS D'Stnriiss Work Description Véi;k VS?}:’:( ggsli Vc\:lg;:(
2012 (Continued)
20 79 L&T Cracking Medium 211 Ft Crack Sealing - AC 211 Ft $2.34 $493
RW1331RT 30 79 L&T Cracking Medium 209 Ft Crack Sealing - AC 209 Ft $2.34 $489
Rutland State 50 L&T Cracking Medium 174 Ft Crack Sealing - AC 174 Ft $2.34 $406
Airport (cont.) TWART 10 L&T Cracking | Medium 10 Ft Crack Sealing - AC 10 Ft $2.34 $23
TWDRT 10 L&T Cracking Medium 37 Ft Crack Sealing - AC 37 Ft $2.34 $86
TWERT 10 L&T Cracking Medium 14 Ft Crack Sealing - AC 14 Ft $2.34 $33
William H. A01BN 40 L&T Cracking Medium 136 Ft Crack Sealing - AC 136 Ft $2.34 $318
MCK;%CS):? te TWBBN 10 L&T Cracking Medium 596 Ft Crack Sealing - AC 596 Ft $2.34 $1,394
2012 Total Cost:  $68,504
2013
Hartn-ess State RWE235P 10 71 L&T Cracking Medium 7,626 Ft Crack Sealing - AC 7,626 Ft $2.41 $18,379
Airport 20 79 L&T Cracking Medium 2,065 Ft Crack Sealing - AC 2,065 Ft $2.41 $4,977
Ruﬂa_nd State RWL19RT 10 71 L&T Cracking Medium 11,281 Ft Crack Sealing - AC 11,281 Ft $2.41 $27,188
Airport 20 73 L&T Cracking Medium 9,208 Ft Crack Sealing - AC 9,208 Ft $2.41 $22,192
William H. TWABN 10 73 L&T Cracking Medium 569 Ft Crack Sealing - AC 569 Ft $2.41 $1,372
Mc;‘r;sri)g:? te TWBBN 10 73 L&T Cracking Medium 550 Ft Crack Sealing - AC 550 Ft $2.41 $1,326
2013 Total Cost:  $75,433
2014
sféfé ﬁ?%%ﬁt AOLMP 10 77 | L&T Cracking | Medium 694 | Ft Crack Sealing - AC 694 | Ft | $248 | s1721
Harg‘ﬁffo rsttate RW1129SP 20 83 | L&T Cracking | Medium 2434 |  Ft Crack Sealing-AC | 2434 | Ft | $248 | $6,036
Middlebury . . .
State Airport RW119MB 10 81 L&T Cracking Medium 4,406 Ft Crack Sealing - AC 4,406 Ft $2.48 $10,927
AO1RT 10 67 L&T Cracking Medium 20,038 Ft Crack Sealing - AC 20,038 Ft $2.48 $49,695
20 79 L&T Cracking Medium 413 Ft Crack Sealing - AC 413 Ft $2.48 $1,023
R“%?doﬂate RW1331RT 30 79 | L&T Cracking | Medium 496 Ft Crack Sealing - AC 496 | Ft $2.48 $1,231
P 40 82 L&T Cracking Medium 1,144 Ft Crack Sealing - AC 1,144 Ft $2.48 $2,837
TWERT 10 79 L&T Cracking Medium 765 Ft No Policy Action 765 Ft $2.48 $1,897
2014 Total Cost:  $75,366
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Table 14. 2012-2015 crack sealing program details (continued).

Airport Name Branch Section ioélz Description Severity D'g :;SS D:jtnriiss Work Description Vé(i;k Vt\jzﬁ( gg; Vc\:lg;:(
2015

AO03MP 20 L&T Cracking Medium 60 Ft No Policy Action 60 Ft $2.55 $154
10 L&T Cracking Medium 3,357 Ft No Policy Action 3,357 Ft $2.55 $8,560
RW1735MP 20 L&T Cracking Medium 4,368 Ft No Policy Action 4,368 Ft $2.55 $11,138
sféfe' i?r?)%";t 30 L&T Cracking | Medium 3175 | Ft No Policy Action 3175 | Ft | $255 | $8,096
TWO3MP 10 L&T Cracking Medium 149 Ft No Policy Action 149 Ft $2.55 $379
TWO5MP 10 L&T Cracking Medium 124 Ft No Policy Action 124 Ft $2.55 $317
TWO7MP 10 L&T Cracking Medium 390 Ft No Policy Action 390 Ft $2.55 $995
Harzier;‘; rsttate RW1129SP 10 L&T Cracking | Medium 6117 | Ft No Policy Action 6117 | Ft | $255 | $15,509
S,\t/lz;tidkitr)gzt A02MB 10 L&T Cracking | Medium 184 Ft No Policy Action 184 | Ft $2.55 $468
30 L&T Cracking Medium 28 Ft No Policy Action 28 Ft $2.55 $71
AOINP 40 L&T Cracking Medium 86 Ft No Policy Action 86 Ft $2.55 $218
Neﬁﬁ?rgitate 60 L&T Cracking | Medium 0| Ft No Policy Action 70| Ft | $255 $179
P RW1836NP 10 L&T Cracking Medium 7,042 Ft No Policy Action 7,042 Ft $2.55 $17,957
RW523NP 20 L&T Cracking Medium 167 Ft No Policy Action 167 Ft $2.55 $426
RWI1331RT 10 L&T Cracking Medium 1,188 Ft No Policy Action 1,188 Ft $2.55 $3,028
Rutland State 50 L&T Cracking Medium 1,103 Ft No Policy Action 1,103 Ft $2.55 $2,813
Airport TWBRT 10 L&T Cracking Medium 967 Ft No Policy Action 967 Ft $2.55 $2,465
TWDRT 20 L&T Cracking Medium 866 Ft No Policy Action 866 Ft $2.55 $2,208

2015 Total Cost:  $75,071
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General Maintenance Recommendations

It is the responsibility of airport owners to perform general maintenance activities, as well as to
immediately correct any situation that poses a safety hazard. In addition to the specific
maintenance actions presented in Appendix D, it is recommended that the following strategies be
considered for prolonging pavement life:

1. Conduct an aggressive campaign against weed growth through timely herbicide
applications. Vegetation growing in pavement cracks is very destructive and
significantly increases the rate of pavement deterioration.

2. Implement a periodic crack sealing and joint sealing program. Keeping water and debris
out of the pavement system through sealing cracks and joints is a proven method for cost-
effectively extending the life of the pavement system.

3. Ensure that dirt does not build up along the edges of the pavements. This can create a
“bathtub” effect, reducing the ability of water to drain away from the pavement system.

4. Closely monitor heavy equipment movement—particularly farming, construction, and
fueling equipment—to make sure they are only operating on pavements that are designed
to accommodate heavy loads. Failure to restrict heavy equipment to appropriate areas
may result in the premature failure of airport pavements.

Public Law 103-305

Public Law 103-305 states that after January 1, 1995, airport sponsors at NPIAS airports must
provide assurances or certifications that an airport has implemented an effective airport
pavement maintenance management system (PMMS) before the airport will be considered for
funding of pavement replacement or reconstruction projects. To be in full compliance with the
federal law, the PMMS must include the following components at a minimum: pavement
inventory, pavement inspections, record keeping, information retrieval, and program funding.

By undertaking a statewide APMS, VTRANS has provided the general aviation airports in
Vermont with an excellent basis for meeting the requirements of this law. The airports now have
a complete pavement inventory and a detailed inspection. To remain in compliance with the law,
the airports will also need to undertake monthly drive-by inspections of pavement conditions and
track pavement-related maintenance activities.

Appendix E, which contains a copy of FAA AC 150/5380-6B, provides further information on
Public Law 103-305. Specifically, Appendix 1 of this AC outlines what needs to be included in
a PMMS.
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SUMMARY

The inspections initiated by VTRANS of the nine airports included in this project allow for the
tracking of their individual pavement conditions as required by federal law for NPIAS airports.
This in turn permits the airport managers, city and county personnel, and VTRANS to identify
the optimal time to apply pavement maintenance and rehabilitation. This is important since the
financial impact of delaying work can mean repair expenses many times greater than they would
have cost if applied in a timely manner.

This report presents the results of the most recent update to VTRANS’s APMS. Following is a
summary of the findings of this study:

e The condition of the entire APMS system (totaling nine airports) is an area-weighted PCI
of 72. This compares to an area-weighted PCI of 79 in 2007.

« If no funding is provided for pavement maintenance or rehabilitation, the pavement
system will experience a slow but steady decline in condition, with an anticipated PCI of
66 by 2016.

« Itis estimated that the pavement infrastructure will require approximately $19.4 million
over the next 5 years to maintain desired pavement conditions. If this M&R program is
implemented, it is estimated the work would result in a pavement system with a PCI of
84 in 2016.

o If a 4-year crack-sealing plan with an annual budget of $75,000 is followed, it would only
fund a fraction of the estimated crack sealing needs over the 4-year period. A backlog of
unsealed cracks would result in year two. The backlog of crack-sealing would then be
partially addressed in years three and four of the plan.

It is very important for VTRANS to continue its pavement condition inspection efforts because it
provides them with the ability to:

o Objectively monitor the condition of pavement system.

e Select more cost-effective M&R treatments.

o Extend pavement life through the application of preventive maintenance actions, such as
crack sealing and joint sealing.

o Track the performance of selected treatments.

e Provide information needed to justify and secure funding.

e Show the impact of funding decisions.

e Assure best return on investment.

o Communicate pavement conditions and needs.

e Assist NPIAS airports in meeting the requirements of Public Law 103-305.

In summary, VTRANS’s APMS enables it to oversee the pavement infrastructure at the State’s
airports in an effective, efficient, and reliable manner. This in turn assists VTRANS in being a
good steward of the resources entrusted to it.
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Vermont Airport Pavement Management System Update Report September 2012

CALEDONIA COUNTY STATE AIRPORT PHOTOS

RW220LD-10. Overview.

RW220LD-10. Depression and alligator cracking.
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Vermont Airport Pavement Management System Update Report September 2012

RW220LD-10. Longitudinal and transverse cracking (1).

RW220LD-10. Longitudinal and transverse cracking (2).
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RW220LD-20. Overview.

RW220LD-20. Longitudinal and transverse cracking.
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TWALD-10. Overview.

TWALD-10. Longitudinal and transverse cracking (1).
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TWALD-10. Longitudinal and transverse cracking (2).

TWALD-20. Overview.
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TWALD-20. Longitudinal and transverse cracking.

TWALD-20. Patching.
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TWALD-30. Overview.

TWALD-30. Longitudinal and transverse cracking.
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TWBLD-10. Overview.

TWCLD-10. Overview.
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TWCLD-10. Longitudinal and transverse cracking.

AO01LD-10. Overview.
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A01LD-10. Longitudinal and transverse cracking.

A01LD-20. Overview.
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A01LD-20. Longitudinal and transverse cracking.
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E.F. KNAPP STATE AIRPORT PHOTOS

RW1735MP-10. Overview.

RW1735MP-10. Longitudinal and transverse cracking.
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RW1735MP-20. Overview.

RW1735MP-20. Longitudinal and transverse cracking.
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RW1735MP-30. Overview.

RW1735MP-30. Longitudinal and transverse cracking.
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RW523MP-30. Overview.

TWO0O1MP-10. Overview.
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TWO02MP-10. Overview.

TWO03MP-10. Overview.
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TWO04MP-10. Overview.

TWO05MP-10. Raveling.
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TWO06MP-10. Overview.

TWO07MP-10. Overview.
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TWO08MP-10. Overview.

TWO09MP-10. Overview.
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AO01MP-10. Overview.

A01MP-10. Longitudinal and transverse cracking.
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A02MP-10. Overview.

A02MP-20. Overview.
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A02MP-20. Raveling.

AO02MP-30. Overview.
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AO03MP-10. Overview.

AO03MP-20. Overview.
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A03MP-20. Patching.

AO03MP-30. Overview.
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A03MP-30. Longitudinal and transverse cracking.

A04MP-10. Overview.
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FRANKLIN COUNTY STATE AIRPORT PHOTOS

RW119HG-10. Overview.

RW119HG-10. Longitudinal and transverse cracking.
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TWAHG-10. Overview.

TWAHG-10. Longitudinal and transverse cracking.

Applied Pavement Technology, Inc. B-27



Vermont Airport Pavement Management System Update Report September 2012

TWBHG-10. Overview.

TWBHG-10. Longitudinal and transverse cracking.
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TWCHG-10. Overview.

TWCHG-10. Bleeding.
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TWCHG-10. Patching.

AO01HG-10. Overview.
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A01HG-10. Longitudinal and transverse cracking.

AO01HG-20. Overview.
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A01HG-20. Longitudinal and transverse cracking.

AO01HG-30. Overview.
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A01HG-30. Longitudinal, transverse and diagonal cracking.

A01HG-40. Longitudinal and transverse cracking.
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HARTNESS STATE AIRPORT PHOTOS

RW1129SP-10. Overview.

RW1129SP-10. Longitudinal and transverse cracking.
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RW1129SP-20. Overview.

RW1129SP-20. Longitudinal and transverse cracking.
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RW523SP-10. Overview.

RWA523SP-10. Longitudinal and transverse cracking.

Applied Pavement Technology, Inc. B-36



Vermont Airport Pavement Management System Update Report September 2012

RW523SP-20. Overview.

RWA523SP-20. Longitudinal and transverse cracking.
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RW523SP-30. Overview.

RWA523SP-30. Longitudinal and transverse cracking (1).
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RWA523SP-30. Longitudinal and transverse cracking (2).

TWASP-10. Overview.
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TWASP-10. Longitudinal and transverse cracking.

TWBSP-10. Overview.
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TWBSP-10. Longitudinal and transverse cracking.

AO01SP-10. Overview.
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A01SP-10. Longitudinal and transverse cracking.

AO01SP-20. Overview.
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