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Connecticut’s Transportation Needs, Challenges, & Priorities

Connecticut is facing an enormous transportation challenge.  Our highway and transit systems are some of the most intensely used in the country, but our infrastructure is among the oldest and is subject to some of the harshest weather conditions.  Even maintaining what we have under such intense use and demanding conditions is straining our financial resources.  It leaves us little ability to improve our systems or expand capacity to meet growing demand.  Yet in order to meet the growing demand, keep our businesses economically competitive, and preserve and enhance our residents’ quality of life, we must meet the challenge.  We have to restore our infrastructure to a state of good repair, while also improving our systems and their performance.  In some cases, it might require changing the mix of transportation services we provide and how we provide them.  We must adapt to the changing needs of state residents and businesses, and to changing market, technology, and environmental conditions.

The challenge is made more difficult by the financial conditions in which we are operating.  For over a decade, our usual transportation funding programs have been inadequate to support our transportation infrastructure needs.  Reductions in the state gas tax, unfavorable changes in federal funding programs, and the inability of either the state or federal gas tax to keep pace with inflation has left us with without the financial capacity to either maintain or expand our systems.
  The result is a large backlog of deferred repair, reconstruction, and replacement projects.  Insufficient financing has also prevented us from improving and expanding our transportation systems to keep pace with the growing needs of residents and businesses.  The economic recession that has gripped the nation for the last two years has further reduced our ability to finance transportation programs.  However, continuing to defer needed repairs and improvements will only increase the backlog of projects and will threaten future economic growth in the state.  As Michael Gallis warned in 1999, if Connecticut is to remain competitive in a global economy, it must improve its transportation linkages to major economic centers such as NYC, and also address growing congestion problems within the state.  

To meet these challenges, Connecticut needs to develop a comprehensive long-term strategy to improve and adapt its transportation systems to meet growing and changing needs.  It must also devise a plan to finance those systems.  This report does not provide the detailed long-term strategy that is needed.  However, it does identify the primary needs and problems that we are not adequately addressing at present, and it outlines what we must do in the next 5-10 years to begin correcting the problems.  It also outlines the longer-term and more strategic approach we need to improve our transportation system to support economic growth and improve quality of life.  It builds on the recently released 5-year capital plan that CT DOT prepared to set priorities for addressing the most critical of these needs.  In addition, it attempts to identify capital needs beyond the next five years, and also identify non-capital needs that such as maintenance and operations.  The non-capital needs were not addressed in the 5-year plan.

I. Transportation Needs & Challenges
The Connecticut Department of Transportation (CT DOT) is responsible for planning, developing, and managing a transportation system that is both large and diverse.  Besides the state highway system, it operates or oversees bus and rail systems, bike and pedestrian facilities and functions, Bradley International Airport, several smaller airports, some port functions, two ferries, and intermodal transfer facilities.  It strives to manage these transportation systems in a manner that provides state residents and businesses with mobility options that are affordable, cost-effective, and support state goals of improving environmental quality, preserving and enhancing our quality of life, and growing a strong and vibrant economy.

A. The Challenge of Maintaining the Physical Infrastructure.  
Merely operating and maintaining a transportation infrastructure as large and complex as Connecticut’s is challenging.  The state owns approximately 3700 miles of highways, 3900 highway bridges, 230 miles of rail track, 200 railroad bridges, 270 rail cars, 650 buses, 6 airports, 20 million sq. ft. of airport pavement, one state pier, two ferries, and numerous buildings such transit stations, highway garages, and highway rest stops.  Many individual elements of the infrastructure are complex and expensive to operate, maintain, and replace.  For example, rail bridges that cross over navigable waterways are especially costly and complex.  Often, the only viable way to allow large boats to travel under a rail bridge is to build it as ‘movable’ bridge that can be raised or swung out of the way when a boat needs to pass.  Building and maintaining movable bridges to carry heavy train locomotives requires special engineering, and the bridges are expensive to build, maintain, and operate.  CT DOT owns six of these movable rail bridges and five of the six are over 100 years old and in poor or fair condition.  Replacing major and complex structures such as movable rail bridges is extremely expensive.      
In addition to the size and complexity of our transportation infrastructure, the management of Connecticut’s transportation system must account for the extra burden of the very intense use, harsh climate, and advanced age of our highway and rail systems.  
· Our highway and transit systems are more heavily used that those in less urbanized states, so they are subject to much more wear and tear and require more maintenance.  Many of our freeways serve 100,000 – 170,000 vehicles per day with truck volumes that typically comprise about 10-15 percent of that amount.  The New Haven rail line is one of the busiest commuter rail line in the nation and carries over 36 million passenger per year.  
· Compared to states in warm climates, our harsh winters cause pavements, structures, and vehicles to deteriorate faster.  Salt applications and freeze-thaw cycles, cause more rapid deterioration of pavements and structures alike.  Snow removal also increases operational costs.  
· Like many northeastern states, our infrastructure is much older than that in many western and southern states where urban development is a more recent trend.  The average age of highway bridges in our state is about 50 years.  Much of our rail system is older than our highway system. Many of our rail bridges are 100 years old, portions of the rail catenary system on the New Haven Line are about xx years old, and even much of our rail car fleet is over 35 years old.  
In summary, Connecticut’s transportation system is a large complex multimodal system that is intensely used, but aging and subject to harsh environmental conditions.  It has served Connecticut well, but its ability to continue to do so in the future is threatened by increasing demands and reduced resources to maintain and improve it.
(1) Condition of the Infrastructure.  
Despite the challenges cited above, for the past two decades Connecticut was able to keep most of its infrastructure in an acceptable state of repair.  While conditions were not always as good as desired, they were sufficient to operate safely and serve the needs of our residents and businesses. However, our ability to stay at an acceptable state of repair is threatened.  The section below provides an overview of the condition of our infrastructure, an overview of how those conditions are changing over time, and an explanation of the key factors affecting those trends.

Existing Conditions  Table 1 provides a indicator of the condition of the major components of our transportation system.  While these indicators provide some insight into the physical status of our system, they are not sufficient to fully understand whether we are adequately preserving our systems.  The conditions of two largest components of our infrastructure are explored in more detail below.  They are highway pavements and highway bridges.  They serve to illustrate how conditions change and what factors can affect those changes. 
Table 1
	Infrastructure

 [Quantity]
	Condition Attribute (Measurement)
	Conditions in
2006-2008

	Highway Pavements

[3716 miles]
	State maintained roads rated less than good condition 
(>95 in/mile of roughness)
	~59% (2200 miles) less than good 

	Highway Bridges 

[3917]
	State owned bridges rated structurally deficient.

(rated <5)  
	6.3% (245 bridges) structurally deficient 

	Rail Bridges 

[198]
	State owned bridges rated structurally deficient.2
(rated <5)
	27% (53 bridges) 
structurally deficient   

	Rail Systems (Track Program) 

[235 track miles]
	Federal Railroad Administration (FRA) Classification
	FRA Class 4 (Mainline)

FRA Class 3 (Branches)                                

	Rail Passenger

Vehicles 

[267]
	Average passenger coach age by model 
	M2 – 35 years  

M4 – 21 years

M6 – 14 years, other–17 yrs     

	Buses 

[651]
	Average fleet age (normal replacement cycle is 12 years)
	6.5 years 

	State-Owned Airports (6 , including Bradley) [20.4 million sq. ft. of pavement]
	Pavement surface condition (Rated <3)
Note:  ARRA funds were used in 2009 for a major airport repaving program.  100% of BDL pavement & 90% of the other airport pavements are now in good or excellent condition.
	24% (4.9 million sf)  
poor pavement  
(4% in 2010. See note to left)                           

	State Pier  [1]
	Percentage of structure needing reconstruction
	7% reconstruction needed

	Harbors  & Rivers [14]
	Federally designated depth for navigation
	Deficient depth  


Highway Pavements - Condition   Pavement conditions on our major roadways (National Highway System or NHS) are not as good as many of our neighboring states.  Figure 1 shows that 41 percent of Connecticut’s NHS pavements are in good condition.  This is significantly lower that many of our neighbors. For example, Massachusetts has 79 percent of its pavements in good condition.  But current conditions do not indicate whether that situation is improving or getting worse.  In the case of pavements, Connecticut has made progress over the last 10 years or so.  In 1998, only 29 percent of our pavements were in good condition.  Since then we have made steady progress in raising the percentage in good condition to 41 percent.
 This is illustrated in Figure 2.
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Highway Bridges – Conditions.  Highways bridges also illustrate the need to look at both current conditions as well as trends.  The overall condition of bridges in Connecticut compares favorably with many of our neighboring states.  With 9 percent of bridges rated as structurally deficient, we rate equal to New York and New Jersey, and better than four of our neighbors that have percentages between 11 and 14 percent.  

In contrast, the trend in the bridge condition is not favorable.  As can be seen in Figure 4, we made great progress between 1988 and 1998 in reducing the number of structurally deficient bridges. The number of deficient bridges was cut from nearly 700 to less than 200.  Unfortunately, since 1998 the trend has reversed.  The number of deficient bridges has steadily climbed back up – reaching over 300 in 2009. 
Factors Influencing the Trends.  The most important factors affecting the changing condition of our transportation infrastructure are age of the facilities, intensity of use of facilities, the amount funding dedicated to maintenance and repairs, and whether or not the maintenance is done in a timely manner.  Deferring maintenance beyond its optimal application time can often result in the need for more extensive and more costly repairs later.  

Factors Affecting Pavements.  The state created a state funding program in the 1980s for the purpose of highway resurfacing.  The program is called the Vendor-In-Place or VIP resurfacing program and intended to overlay or mill and resurface pavements that are beginning to deteriorate, but require no other major reconstruction work.  The goal is to resurface about 250 miles per year, which allow a 15-year cycle for resurfacing our 3700 miles of road.  

The program has been funded at about $40-$50 million per year since its inception and has helped the state improve pavement quality on many of its roads.  However, two factors might affect the ability of this program to achieve its purpose in the future.  First, the funding level has remained at $50 million for the last 15 years and inflation has eroded it purchasing power significantly.  Second, the program initially used mostly appropriations to pay for resurfacing.  At present, it relies almost exclusively on bonding.  Since resurfacing typically has a design life of about 15 years, the use of 20-year bonds might not be a sustainable financing strategy for the long term.  
Factors Affecting Bridges.  The major trends in the condition of bridges over the last two decades can be correlated very closely with major bridge funding levels.  The state launched a major bridge funding program in the 1980s following the collapse of the Mianus River Bridge.  Between 1984 and 1992 the state averaged over $140 million of state bonding for bridges every year.  By 1996, the amount dropped to $20 million annually.  While fluctuations in federal bridge funds affected the bridge program as well, it is clear that the state program in the 1980s and early 1990s dramatically improved the condition of our bridges.  Likewise, it is clear that the subsequent reduction in state bridge funding contributed to the recent reversal in the trend.
[image: image4.emf]Percent of Highway Bridges Classified

Structurally Deficient, 2007

Performance Metrics

Interstate Building Era Poses Special Problem.  Our Interstate highway system poses special problem by virtue of the fact that most of our Interstate system was built in the 1950s and 1960s.  Bridges and other structures built in that time period are 40-60 years old and nearing or at the end of their design life.  With so many expensive structures reaching the end of their expected life span at the same time, we are facing a major financial challenge.  Replacing major structures like the I-84 viaduct in Hartford and the I-84/Route 8 interchange in Waterbury will cost in excess of $1 billion each.   

Some evidence of the potential scale of this problems can be seen in Figure 5.  The chart shows the age profile of Connecticut’s bridge inventory.   Note that Connecticut built 657 bridges in the 1950s and 1047 bridges in the 1960s.  The sum represents almost half of our highway bridge inventory.  Many of the bridges built in these two decades were part of the Interstate highway building surge that began in the 1950s and peaked in the 1960s.   
(2) Level of Effort Needed to Restore & Maintain State of Good Repair  

In 2008, CT DOT conducted an assessment of the level of resources needed to restore our infrastructure to a good state of repair, and then to maintain the infrastructure at that level.  The assessment was prepared by the Department’s recently formed asset management or infrastructure management unit.  This section presents the results of the assessment.
The assessment included two parts:  (1) preservation needs or restoration needs analysis, and (2) maintenance needs analysis.    The preservation needs assessment evaluates existing conditions, what treatments are needed to restore conditions to an acceptable level, and what it costs for those treatments. It looks at the needs over the next decade, and lays out a 10-year treatment plan and budget.  The results are presented in columns A.1 and A.2 of Table 2.  The maintenance needs analysis determines the types of treatment needed to maintain the systems in a state of good repair and estimated the annual cost of the treatments.  It identifies the level of minor repair and preventive maintenance needed to keep the overall condition from worsening over time.  The maintenance treatments and costs are presented in columns B1 and B2 of Table 2.
Steady State Maintenance Needs.  The goal of the maintenance analysis is to determine the level of investment necessary to achieve a ‘steady state’ program in which the infrastructure condition neither declines nor improves.  This maintenance program for bridges reflects the annual level of investment required to keep the backlog of bridge improvements in 20 years at the same size as it is today.  This is, in effect, a ‘steady state’ maintenance budget to reach and maintain an equilibrium state where the number of poor bridges does not increase or decrease over time.  Likewise, the cost to maintain highway pavements is reflects the estimated average annual level of investment required so that the physical conditions of the highway system will theoretically remain at a level such that their impact on highway users in 10 years would be the same as today.
Preservation or Restoration Needs.  The preservation needs identified in Table 6 are the costs to restore deficient elements of our infrastructure back to an acceptable condition.  For purposes of this assessment, major reconstruction and replacement projects were not included.  For example, the cost to ‘improve pavements’ in Table 2 (column A2) represents a continuation and increase of the vendor-in-place (VIP) resurfacing program discussed in the previously.  The increase in VIP funding is what is needed to achievable the desired pavement conditions over a 10-year time frame.  The cost to ‘improve’ bridges reflects the estimated level of investment that would be sufficient to eliminate the backlog of needed bridge improvements by the end of 20 years.  The data presented is for the next ten years only, and assumes approximately 50 bridges per year would be rehabilitated.  Another assumption is made that some bridges currently in ‘fair’ condition must also be improved during that 10-year period or they would deteriorate and shift into the poor category.
The bridges financed in Table 2 do not include the 32 largest structures that represent a major proportion of the state’s entire bridge infrastructure if measured by total square footage of deck area.    
Table 2
	Infrastructure

Asset
	10-year needs to restore network
(bring up to acceptable level over 10 yrs)
	Annual needs to maintain network
(keep good network in state of good repair)

	
	A.1  

quantity
	A.2. 

approx. annual cost
	B.1.

quantity
	B.2.

approx. annual cost

	Pavements
	350

2-lane miles/yr
	$75 million
	varies with treatment
	$50 million

	Bridges

(excludes major

projects)
	50 bridges/yr
	$129 million
	350+ bridges/yr
	$25 million

	Rail Bridges
	2-3 bridges/yr
	$16 million
	15+ bridges/yr
	$4 million

	Rail Systems
   (concrete track)
	115 track miles
	$20 million
	50 miles/yr

surfacing
	$2.5 million

	Rail Vehicles
	380

M8 rail passenger coaches
	$660 million

contract value

(CT share)
	267 to 410
passenger vehicles
24 locomotives
	$50-$60 million



	Buses  (replacements)
	600
	$27 million
	338

(mid–life overhaul)
	$2 million

	Airports

(state-owned) 
	6
	fits within current FAA & state funding
	crack sealing;

safety improvements;

pavement markings
	fits within current FAA & state funding

	State Pier

(reconstruction)
	1
	$5.1 million

(one time cost)
	not available
	not available

	Harbors & Rivers
(dredging)
	14
	$25 million
	not available
	not available                   


(3) Level of Resources Needed to Both Preserve & Enhance Our Infrastructure  
The 2008 infrastructure assessment also included a review of all projects that the Department had programmed and planned.  These individual projects can be small or large, but typically constitute a substantial capital improvement than the maintenance and repair programs discussed in the previous section.  They are not simply preventative maintenance or repair projects, but are major preservation projects that include reconstruction or replacement of a facility.  In addition to preservation projects, programmed and planned projects include system enhancement projects.  These include constructing new facilities, adding capacity to existing facilities, or major enhancements to existing facilities improve performance.  

The total cost of all major programmed and planned projects (both preservation and enhancement) was estimated and included in a 10-year financial projection along with the maintenance and repair costs.  The 10-year cost projection was then compared to the estimate of available federal and state funds over the 10-year period.  This provided a rough estimate of our level of need versus our financial capacity to meet that need.  It is based on several assumptions about costs, cost inflation, and future revenues streams, but it still allows the Department to determine the general level to which it is over programmed or underfinanced.  

Preservation Needs & Funding Gap.  The conclusion of 2008 assessment is that the cost of the 10-year program greatly exceeds anticipated revenues.  The analysis is summarized in Figure 6 and Figure 7.  The lower line in Figure 6 represents the anticipated revenue from 2008 through 2017 for transportation projects and programs (highways and public transportation.)  The red line represents the projected level of funds needed to preserve existing infrastructure (maintain, repair, reconstruct, and replace).  The difference between the two lower lines is termed the ‘state of good repair funding gap’ and indicates the anticipated funding shortfall to preserve the existing network.  
The state of good repair funding gap shown in Figure 6 is a function of two trends.  First, projected revenues are expected to decrease in the next few years as bonding capacity in the STF diminishes and as we wind down the 10-year special funding programs authorized by the Legislature in 2005 and 2006.  Those two special programs provided an infusion of bonding capacity ($1.3 billion in 2005 and $1.0 billion in 2006) that helped reduced some of the backlog of the major capital projects in Connecticut. Second, the maintenance and preservation needs are increasing over the near term.  The combination of increasing need s and decreasing revenues creates a gap of $300 – $500 million per year that does not diminish significantly until 2013 or 2014.  

The cumulative effect of this state of good repair funding gap is illustrated in Figure 7.  The blue line in Figure 8 is the cumulative unfunded need for state of good repair improvements.  The gap today is about $2 billion, but it grows to over $4.5 billion in 2017.    

Figure 6
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Figure 7
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Enhancement Needs & Funding Gap.  Transportation system enhancement needs were estimated separately as part of the 2008 assessment.  In figures 6 and 7 the enhancement or expansion costs are reflected in the top (green) lines.  The top lines are the total cost of both the system preservation (state of good repair) and system enhancement or expansion.  

  Although the 2008 assessment was a very approximate planning estimate, it served to identify the potential scale of the problem facing the Department.  The Department determined that current programming and revenues trends were not sustainable, and it needed to start taking corrective actions.  
Five-Year Capital Plan.  The Department’s response to the findings in the 2008 assessment, was to prepare the financially constrained 5-year capital plan that was issued early in 2010.  The 5-year capital plan is not intended to be a complete solution.  It is a short-term course of action to slow or stop the growth in the funding gap.   It identified the most critical projects and committed to advancing those with funds available in the next five years.  
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� Special state transportation funding programs enacted in 2005 and 2006 were an exception to these trends, but were not permanent programs. 


� A structurally deficient bridge has at least one major structural component (deck, superstructure, or substructure) rated in poor condition or the bridge is not capable of carrying all legal loads. The condition of the bridge may require major maintenance work, minor or major rehabilitation, or even replacement.  A structurally deficient bridge may be able to provide several years of safe service before receiving the necessary work to restore it to fair or better condition.


� A portion of the improvement is due to a change in how pavement condition was measured prior to 2000 versus a new measurement method used from 2000 on.
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