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DISCLAIMER AND LIMITATIONS

This document is disseminated under the sponsorship of the West
Virginia Public Port Authority. The statements, findings, conclusions,
and recommendations in this report are those of the researchers and
staff, and do not necessarily reflect the views of the state government
agency that funded the study.

Certain forward-looking statements are based upon interpretations or
assessments of best available information at the time of writing. Actual
events may differ from those assumed, and events are subject to
change. Factors influencing the accuracy and completeness of the
forward-looking statements may exist that are outside of the purview of
the consulting firm. Parsons Brinckerhoff’s report is thus to be viewed
as an assessment that is time-sensitive and relevant only to conditions
at the time of writing.

Neither the West Virginia Department of Transportation nor any agency
thereof, nor any of their employees, nor any of their contractors,
subcontractors or their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or any third party's use or the results of such use of any
information contained in this document in whole or in part.

Questions regarding this report or its contents should be directed to:
Blair Garcia, Project Manager, +1 757 466 9671;
Jeff Schechtman, Principal-in-Charge, +1 860 805 9595.




WEST VIRGINIA PUBLIC PORT AUTHORITY

VISION
A thriving state economy supported by a successful intermodal
transportation system throughout West Virginia.

MISSION
To foster and sustain economic prosperity in the state through
continued enhancement of its transportation assets and services.

GOALS

EconomiIc PROSPERITY — Stimulate business and employment
opportunities in the state for the benefit of its citizens.

EFFICIENT, COMPETITIVE TRANSPORTATION NETWORK — Seamlessly
integrate the state’s transportation modes (ports, rail, highway and
aviation) to improve freight and passenger mobility.

PuBLIC-PRIVATE COLLABORATION — Work in concert with private industry
and all levels of government to advance economic opportunities in West
Virginia.

SERVICE EXCELLENCE AND STEWARDSHIP - Balance the enhancement of the
state’s intermodal transportation system with community and
environmental stewardship.
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EXECUTIVE SUMMARY

Emerging global economies, shifting manufacturing centers, advancement of transportation
technologies and shifting supply chain flows are reshaping North America’s freight transportation
environment. Traditional inland transportation services are being restructured to integrate
landside connections and transfer freight collection and distribution functions to inland terminals.
At the heart of the U.S. East Coast transportation network, West Virginia has the opportunity to
offer shippers and carriers landside logistics operations and facilities to efficiently transfer cargo to
inland North American destinations.

To take advantage of this potential and the opportunities resulting from the future terminals in
Prichard, WV and Chambersburg, Pa., the West Virginia Public Port Authority (WVPPA)
commissioned a statewide freight transportation study. The study is intended to assist the WVPPA
proactively plan for future growth of the state’s multi-modal system by integrating transportation
initiatives into policy, planning, and investment strategies. The study identified the state’s existing
freight transportation infrastructure, analyzed market conditions, and evaluated business
opportunities for successful freight logistics services, specifically for four selected regions within
the state. Upon conclusion, strategic recommendations and action plans were identified on which
the WVPPA may focus its efforts over the next 20 years. The results of the study are contained in
this Strategic Statewide Plan report, which consists of six sections: Trade & Logistics Trends, West
Virginia Freight Transportation System, Regional Multimodal Freight Opportunities, Outreach
Program, Strategic Assessment, and Recommended Strategies.

TRADE & LOGISTICS TRENDS

West Virginia’s freight transportation environment is affected by global, national and regional trade
and logistics trends.

GLOBAL AND NATIONAL ECONOMIC AND TRADE TRENDS

The North American economy was severely affected by the 2008-2010 recession; however, trade is
expected to return to pre-recession levels in 2012. Forecasts anticipate positive trade growth from
2012 onwards. Much of this trade is represented by maritime container traffic, which has become
the dominant shipping mode for goods manufacturing in East Asia destined for North America. In
response, shipping companies are increasing ship sizes to larger, post-Panamax vessels and
transporting more goods to hub port centers as a means to achieve economies of scale.

The Panama Canal expansion, slated for completion in 2014, will allow the passage of these post-
Panamax vessels to directly serve East Coast ports. This potential shift in supply chain flows could
produce opportunities for West Virginia, as increasing container traffic and capacity constraints
require East Coast seaports to route cargo inland for consolidation and further processing.

Railroads have assumed a significant role in transporting containers from East Coast ports to inland
markets over the past decade. Various developments have aided in the increase in intermodal rail
service such as the benefits of short-haul economics, new or planned rail corridors that increase
capacity and improve transit times, hub and spoke operating models, truck driver shortages and
increased energy costs. Consequently, new and existing rail corridors in West Virginia have the
potential to cost-effectively support container train service.

Another national initiative that impacts West Virginia’s freight transportation system is the Marine
Highway Program established and championed by the U.S. Maritime Administration. It seeks to

WEST VIRGINIA PUBLIC PORT AUTHORITY ES-1 APRIL 25,2012
STATEWIDE STRATEGIC PLAN



utilize key waterways as extensions of the existing surface transportation system. Not limited by
highway weight restrictions or rail clearance limitations, the waterway system can be more cost-
efficient than other modes for moving cargo (especially heavy or hazardous materials). M-70 is an
identified corridor passing through West Virginia using the Ohio River.

EcoNomIC AND TRADE TRENDS IN THE STATE AND REGION

West Virginia’s economy experienced substantial growth from 2006 to 2010. The state’s GDP for all
industries rose 16.8 percent outpacing national growth. The transportation and warehousing
industry grew modestly for both the U.S. and West Virginia as seen in Table ES-1.

TABLE ES-1: GDP: U.S. AND WEST VIRGINIA COMPARISON 2006-2010 (IN $MILLIONS)

United States

2006 2007 2008 2009 2010
All Industries 13,310,937 13,969,323 14,270,462 14,014,849 14,551,782
Transportation & Warehousing 395,480 405,412 418,738 389,498 406,520
West Virginia
All Industries 55,334 57,001 59,039 61,043 64,642
Transportation & Warehousing 1,796 1,819 1,967 1,856 1,929

Source: U.S. Bureau of Economic Analysis, Regional Economic Information System

West Virginia's employment statistics in the transportation and warehousing industry mirrored the
U.S. from 2006 to 2009, showing an overall decline due to the turbulent economy as indicated in
Table ES-2.

TABLE ES-2: ToTAL FULL AND PART-TIME EMPLOYMENT: U.S. AND WEST VIRGINIA COMPARISON 2006-2009

United States |

2006 2007 2008 2009
All Industries 176,124,600 179,899,700 179,610,200 173,809,200
Transportation & Warehousing 5,759,900 5,948,900 5,852,600 5,499,300
West Virginia
All Industries 906,983 920,610 924,591 910,416
Transportation & Warehousing 26,686 26,965 26,452 24,794

Source: U.S. Bureau of Economic Analysis, Regional Economic Information System

Commodity flows in West Virginia are dominated by coal and petroleum products. In 2008, the
state handled 74 million tons of freight with a value of $4.6 billion. Coal accounted for 77% of total
tonnage and petroleum products were second at 10%. The river system is a vital component of the
state’s transportation network as it was used to haul 61% of the state’s total tonnage.

WEST VIRGINIA FREIGHT TRANSPORTATION SYSTEM

West Virginia supports 555 miles of interstate roadways, 2,401 miles of active rail track and 682
miles of navigable waterways, giving it a solid foundation for multimodal access and freight
movements.

West Virginia’s highway network consists of six Interstate highways and twenty U.S. highways
giving the state access to major metropolitan areas within a day’s drive. Two Class I railroads and
eleven short line railroads comprise the state’s rail network. Both modes of transportation see less
activity than neighboring states, but as traffic continues to grow towards capacity, alternative
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routes through West Virginia could be utilized. The state’s navigable waterways are comprised of
four rivers, thirteen navigation locks and more than two hundred public and private docks that
facilitate the movement of bulk commodities.

The state created the WVPPA to champion the development of intermodalism by combining all
modes of the state’s transportation network to maximize the state’s economic advantages. The
WVPPA created five local port districts to assist in carrying out its mission. These port districts are
located in regions where there is multimodal access and are listed below:

e Buffalo-Putnam Port District

e Kanawha Valley Local Port Authority District

e Weirton Area Port Authority

e Jackson County Port Authority District

e Cabell/Wayne Port District

MuLTIMODAL COMPARISON

Transit time and transportation costs are important factors in determining the mode of transport
that cargo will flow through West Virginia. A comparison of travel distances, transit times and costs
was provided between the three modes of transportation (truck, rail and barge) for different freight
journeys between four West Virginia origins and five interstate destinations.
e Travel distances: Overall barge distances were 1.5 to 2 times higher for each route than
truck or rail
e Transit times: Truck and intermodal rail are very competitive and are considerably faster
than barge.
e Operational costs: Due to economies of scale, barging freight provides the lowest cost per
ton.

COMPETITIVE ENVIRONMENT

The feasibility of a new inland port, intermodal terminal or logistics facility in West Virginia could
be determined by its competitive landscape. The following are major facilities (active or proposed)
that could compete with a logistics development in West Virginia:
e Virginia Inland Port - Front Royal, VA
CSXT Intermodal Terminal - Chambersburg, PA
CSXT Northwest Ohio Intermodal Terminal - North Baltimore, OH
NS Roanoke Region Intermodal Facility - Roanoke, VA
NS Franklin County Regional Intermodal Facility - Greencastle, PA
South Point Industrial Park - South Point, OH
Columbiana County Port Authority - East Liverpool, OH
e Port of Pittsburgh - Pittsburgh, PA

REGIONAL MULTIMODAL FREIGHT OPPORTUNITIES

The opportunity for developing regional multimodal freight facilities was evaluated by several
criteria such as physical characteristics and existing infrastructure. Four regions were identified as
strategic focal points for potential site development. The regional areas are:

e Huntington/Prichard/U.S. Highway 35 Corridor

e Martinsburg

e Weirton

e (larksburg
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HUNTINGTON/PRICHARD/U.S. HIGHWAY 35 CORRIDOR

Huntington is located in the southwestern part of the state with access to multiple modes of
transportation including the Ohio River, Interstate 64, two Class I railroads and a commercial
airport. Prichard is located 20 miles south of Huntington and is currently being developed into an
intermodal terminal initially serving rail and truck. The U.S. Highway 35 Corridor runs north/south
from Teays Valley on Interstate 64 to Point Pleasant. It parallels the Kanawha River, a navigable
river that is a tributary of the Ohio River, and a Class I railroad.

Forty-three commercial sites were identified in this region for potential multimodal freight
opportunities. The majority of these sites are located within a forty mile radius of Huntington with
twelve sites (28%) having direct access to two modes of transportation.

In 2008 Huntington’s truck movements? totaled 39 million tons classified by the following major
cargo types:

e 429% dry bulk products (non-metallic minerals, clay, concrete, glass, stone)

e 31% secondary traffic (warehouse)

e 229% break-bulk products (rubber, miscellaneous products, pulp, paper, allied products)

In the same year, Prichard’s truck movements totaled 40 million tons classified by the following
major cargo types:

e 449% dry bulk products (non-metallic minerals, clay, concrete, glass, stone)

e 29% secondary traffic (warehouse)

e 239% break-bulk products (pulp, paper, allied, lumber and forest products)

MARTINSBURG

Martinsburg is located in the eastern panhandle of West Virginia with proximity to Washington D.C.
and Baltimore, MD. Martinsburg has access to multiple modes of transportation including a
commercial airport, two Class I railroads and Interstate-81.

Twenty-seven commercial sites were identified in this region for potential multimodal freight
opportunities. All of the identified sites are located within a fifteen mile radius of Martinsburg, with
fourteen (52%) having direct access to two modes of transportation.
Martinsburg’s truck movements in 2008 totaled 156 million tons classified by the following major
cargo types:

e 40% dry bulk products (non-metallic minerals, clay, concrete, glass, stone)

e 32% secondary traffic (warehouse)

e 16% break-bulk products (wood and lumber products, printed matter)

WEIRTON

Weirton is located in the northern panhandle of West Virginia with proximity to Pittsburgh, PA.
Weirton has access to multiple modes of transportation including the Ohio River, a commercial
airport in Pittsburgh and U.S. Highway 22.

Sixteen commercial sites were identified in this region for potential multimodal freight
opportunities. All of the identified sites are located within a fifteen mile radius of Weirton, with six
(38%) having direct access to three modes of transportation.

1 Freight movements for each region were analyzed using a 100-mile radius for the catchment area.
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In 2008 Martinsburg’s truck movements totaled 168 million tons classified by the following major
cargo types:

e 41% dry bulk products (non-metallic minerals, clay, concrete, glass, stone)

e 35% secondary traffic (warehouse)

e 15% break-bulk products (primary metal products)

CLARKSBURG

Clarksburg is located in the north central region of West Virginia. Clarksburg has access to multiple
modes of transportation including Interstate-79, a commercial airport and one Class I railroad.

Twenty-five commercial sites were identified in this region for potential multimodal freight
opportunities. The majority of the identified sites are located within a ten mile radius of Clarksburg,
with nine (36%) having direct access to two modes of transportation.

In 2008 Clarksburg’s truck movements totaled 23 million tons classified by the following major
cargo types:

e 50% dry bulk products (non-metallic minerals, clay, concrete, glass, stone)

e 28% secondary traffic (warehouse)

e 15% break-bulk products (wood and lumber products)

OUTREACH PROGRAM

The Outreach Program consisted of initial stakeholder conferences, regional meetings and a shipper
survey. Interviews were conducted by the project team with key stakeholders in each region to
contribute to the study by identifying opportunities for each region.

The regional meetings were held in Martinsburg, Weirton, Huntington and Clarksburg. The
meetings provided the attendees with an opportunity to comment on various initiatives and to
better understand the drivers of infrastructure investment. The following were the main discussion
points for each location:

e Huntington/Prichard/Highway 35: multi-modal freight movements, transportation

infrastructure, regional agencies collaboration

e Martinsburg: marketability /future development, air freight, local strengths

e Weirton: market analysis, WAPA’s vision and role, logistics and transportation trends

e (larksburg: CSXT rail line/intermodal service, North Central WV Airport, local business

The shipper survey was administered to fully understand the shippers’ behavior and to capture
data that was relevant and specific to this phase of the study. The survey included questions that
focused on commodity types, shipping origins and destinations, modal choices and general
questions about shippers’ needs and how it pertains to the future of West Virginia’s transportation
network. The survey results indicated that many shippers are heavily reliant on trucking as the
favored mode of transportation and improvements are needed in warehousing and in transfer
facilities (truck to rail and vice versa).
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STRATEGIC ASSESSMENT

The Strategic Assessment focused on evaluating and identifying opportunities for each targeted
region. The process used a SWOT analysis to develop an inventory of the strengths and weaknesses,
determining opportunities, reviewing the results with regional stakeholders and assessing
potential threats. Table ES-3 summarizes each region’s attributes in the SWOT analysis.

TABLE ES-3: SWOT ANALYSIS

Strengths /Opportunities Weaknesses/Threats

Huntington

e Location e Competition
e Infrastructure e Infrastructure
e Future Development

Prichard

e Location e Lack of Support Services
e Value Added Services e Market Competition

e Demand ¢ Financial

e Current Business

Martinsburg

Location e Proximity to Large Airports
Limited Congestion e Infrastructure

Air Freight Interest e Competition

e Air Freight Limitations

Location e Regional Cooperation
Limited Congestion e Infrastructure
Future Development e (Competition

Location ¢ Proximity to Intermodal Facilities
Infrastructure e Strategic
e Infrastructure

Source: Parsons Brinckerhoff Analysis

The evaluation criteria of the strategic assessment concentrated on the logistics of containerized
freight because it offers the greatest potential for economic development in each region. Specifically
it evaluated the viability of an intermodal rail terminal (container and trailer on flat cars) by
analyzing various criteria for location and railroad cooperation. The four primary criteria used in
the evaluation were:
e Location: terminal must be located on a Class I rail intermodal network
e Volume: terminal volumes must be significant and sufficient to support frequent, long trains
e Proximity: terminal should avoid overlapping geographic catchment areas with other
similar terminals
e Balance: the flows of inbound and outbound containers need to be balanced to produce
terminal efficiencies
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RECOMMENDED STRATEGIES

Recommended strategic initiatives were developed for enhancing each region’s freight network and
achieve its economic benefit goals.

HUNTINGTON-PRICHARD

This region has the broadest existing logistics services base from which to develop including two
Class I railroads, the M70 Marine Highway and the planned Prichard Intermodal Terminal. The
strategic assessment of this area reveals the geographic location and its transportation assets place
it in a strong competitive position as a multimodal transportation and logistics center. Its attributes
include the Prichard Intermodal Terminal, Huntington’s location, the Tri-State Airport and the
South Point Multimodal Facility. The development of the Prichard Intermodal Terminal provides a
centralized freight transportation hub to build upon in the greater Huntington region.

The strategic initiatives of the Huntington-Prichard area seek to take advantage of the region’s
transportation assets by focusing on improving operations of the multimodal system, having
suitable capacity in the transportation network and having multijurisdictional support and
cooperation.

e Develop required highway access to the Prichard Intermodal Terminal

e Develop logistics clusters centered on the Prichard Intermodal Terminal

e Develop logistics infrastructure and services to support extraction and processing of

natural gas

e Improve waterside modal transfer capacity

e Adopt the Kansas City Smart Port model to coordinate the region’s logistics activities

e Develop information technology capability

MARTINSBURG

The Martinsburg region benefits from existing freight network assets that can provide a foundation
for logistics development and its close proximity to metropolitan areas. Currently an initiative is
underway to establish an inland port in Martinsburg with the goal of stimulating economic
development and job growth opportunities. Other attributes of the area include access to Class I rail
lines with intermodal capabilities and Shepherd Field, the area’s commercial airport.

The strategic initiatives of the Martinsburg area include:

e Continue to promote its industrial parks, the regional assets and position itself as a
warehousing and distribution center complex for the Baltimore-Washington region

e Adopt the Kansas City Smart Port model to coordinate the region’s logistics activities
through information technology

e Develop information technology capability

e Explore the need for and development of an intermodal container terminal

e Continue to explore niche air cargo markets

WEIRTON

The strategic assessment of the Weirton area indicates its location on the Ohio River, access to a
Class I railroad and proximity to I-70 and Pittsburgh could support logistics based developments.
Weirton has significant waterfront acreage that can be developed into a multi-modal terminal
handling various commodities especially since navigating the Ohio River north of Weirton (to
Pittsburgh) is difficult and slow.
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The strategic initiatives of the Weirton area include:
e Develop as a staging and transshipment point for supplying the Marcellus Shale extraction
industry
e Asthe M70 corridor of the Marine Highway emerges, Weirton should consider developing a
container transfer facility for the Pittsburgh metropolitan area
e Develop as a western logistics center for Greater Pittsburgh
e Develop information technology capability

CLARKSBURG

Clarksburg has a good centralized location, however its assets are limited compared to the other
three regions. The strategic assessment for this area focuses more on the movement of bulk
products and the transportation services needed for Marcellus Shale natural gas extraction.

The strategic initiatives of the Clarksburg area include:
e Use its CSXT terminal capacity to participate in the emerging natural gas industry
e Establish a partnership with CSXT to market its bulk transfer capability

Taken together, the vision, mission, goals, and recommended strategies set forth in this Statewide
Strategic Plan reflect the desires of the WVPPA and its constituents to partner together to preserve
and enhance the state’s transportation system, while recognizing the challenges and opportunities
that exist in a rapidly changing economy. As the WVPPA executes the Strategic Plan, the
recommended strategies should periodically be reviewed to maintain the intent of the Port
Authority’s vision, mission and goals in view of evolving priorities.
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INTRODUCTION

The freight industry in the U.S. is facing increasing container traffic and capacity constraints on the
West Coast, the expansion of the Panama Canal, shifting intermodal corridors and the driving need
for a more sustainable supply chain. Under these circumstances, ports on the East Coast of North
America are developing strategies to capture cargo from Asia that could potentially be diverted
through the Canal to ports closer to the ultimate markets. Strategies to link these seaports more
closely to inland operations and invest in landside network improvements will become imperative
for ports to increase their market share in the future. There is particular interest in the
development of inland facilities as a means to facilitate domestic and international trade while
avoiding coastal congestion and enhancing shipping options for manufacturers at locations away
from traditional seaports.

In this evolving environment of transportation logistics, West Virginia affords an ideal centralized
location — at the heart of the U.S. East Coast transportation network, away from congestion points
and within one day shipping proximity to consumption zones of more than 150 million people in
the U.S. and more than a third of the Canadian population. To take advantage of this potential and
the opportunities resulting from the future terminals in Prichard, WV and Chambersburg, Pa., the
West Virginia Public Port Authority (WVPPA) needs a strategic plan to guide efforts in fostering
intermodal related developments in key inland areas within West Virginia. Therefore, this Strategic
Plan has been commissioned to identify market potential and business opportunities on which the
WVPPA may focus its future efforts over the next 20 years.

PrROJECT OBJECTIVES AND GOALS

The main objective of this project is to assist the WVPPA to proactively plan for future growth of the
state’s multi-modal system by integrating freight transportation strategies into policy, planning,
and investment processes, while at the same time, taking advantage of the freight infrastructure
that is currently in place.

The principal goals underlying the development of this Strategic Plan include:

e Support the WVPPA with defining its vision for development of port and intermodal
logistics initiatives through 2030.

e Describe and assess the state’s existing and future connectivity to the North American
transportation system and ability to reach selected markets.

e Perform an analysis of the specific markets and associated economic and operational
factors that will translate into a successful freight logistics service from the key
stakeholder’s perspective.

e Encourage the development of freight partnerships that promote the exchange of
information, ideas and opportunities between the shipping community and WVPPA.

e Provide specific action plans and implementable recommendations for realizing inland port,
distribution facility and freight logistics opportunities based upon a variety of factors all
aimed at increasing the strength and viability of the region’s freight system.

APPROACH & METHODOLOGY

The WVPPA commissioned Parsons Brinckerhoff to develop a Strategic Master Plan to guide the
future focus of freight transportation infrastructure activity in the State of West Virginia. A two-
phased approach was developed. Phase 1 focuses on the evaluation and identification of the
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strategic opportunities and path for the WVPPA to participate in multi-modal projects and Phase 2
focuses on the Master Planning of WVPPA assets. During the initial stages of the analysis, the
WVPPA agreed to initiate Phase 1, this Strategic Plan and use the results to guide the focus of the
Phase 2 Master Plan.

The team employed a straightforward, four-part process to develop the WVPPA Strategic Plan,
which is illustrated in Figure 1--1904999620-1. The methodology has been refined and customized
to accommodate the specific requirements necessary to determine economic development
strategies that are practical and viable for West Virginia.

FIGURE I--1904999620-1: STRATEGIC PLAN APPROACH
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PART I: CONDITION

The project team began the planning process by assembling the quantitative and qualitative
information required to identify West Virginia’s current freight transportation conditions,
competitive issues, and trends within the national and regional freight network. An analysis of the
regional and global marketplace conditions that define the principal drivers of freight demand and
how those drivers affect shippers, carriers and distributors of goods in West Virginia is provided in
Section 1 - Trade and Logistics Trends. An inventory of the region’s current truck, rail and water
routes, and their significance to freight (origin, destination or transiting) was prepared from past
studies, U.S. Army Corps of Engineers surveys, state DOT data, and proprietary sources such as
railroad model data. The state’s transportation profile is provided in Section 2 - West Virginia
Freight Transportation System.
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PART Il: DIRECTION

With the initial data collection process completed, the team began determining the direction of the
strategic planning process by compiling a suite of regional strategic opportunities based on their
potential market viability and compatibility with existing initiatives in West Virginia. Section 3 -
Regional Multimodal Transportation Opportunities presents a summary of each region’s physical
features, transportation assets and market characteristics that led to the identification of potential
freight handling facilities or value-added activities within each region.

To gain a more in-depth understanding of the risks and opportunities associated with the regions
under study, the team interviewed freight stakeholders and shippers about their businesses’
shipping and freight related issues. In addition, industry representatives with special
understanding of the regional freight community were engaged at outreach sessions to discuss
their rationale, criteria, needs, and ideas for value-based improvements to the region’s freight
distribution and movement system. A summary of the findings from these meetings and interviews
is provided in Section 4 - Market Outreach.

PART Ill: ANALYSIS

Based on the findings of the preceding sub-tasks, alternative commodity-services-operating
configurations and/or potential locations for inland freight facilities in the four regions were
identified and evaluated in Section 5 - Strategic Assessment. The strengths, opportunities,
weaknesses and threats were evaluated for each regional initiative to determine the merits of each
configuration and location. Evaluation criteria were provided that identified the decision-making
factors that trigger changes in intermodal development strategies.

PART IV: DEVELOPMENT

The final effort of the study focused on creating an implementation plan by identifying and
developing a variety of recommended strategic initiatives for enhancing the freight system in order
to achieve the region’s economic benefit goals. Section 6 - Implementation Plan identifies step-by-
step action plans for each initiative presented in an outline form to promote simplicity and
understanding.

DATA SOURCES

The study team collected and reviewed background materials related to West Virginia industries,
freight and transport systems and interviewed key stakeholders including various shippers,
Norfolk Southern (NS), CSX Transportation (CSXT) and others. Information on regional case studies
was also collected to compare West Virginia opportunities with other initiatives.

The following documents and supporting project data were reviewed by the project team to

determine the significance and relevance to the Strategic Plan:

e Draft WV Public Transportation Service Update: April 20092

o This portion of the WVDOT’s long-range multimodal transportation plan is a five-year

update to the original study. It assessed the current market demand for public
transportation services in West Virginia. The study’s database was updated to reflect
changes in capital and operating costs required to sustain existing public transportation
services, extend services into adjacent, unserved areas and to establish new operations
in unserved markets.

2 Wilbur Smith Associates (2009) Draft WV Public Transportation Service Update. Retrieved from:
http://www.wvtransplan.com/docs.htm

WEST VIRGINIA PUBLIC PORT AUTHORITY I-3 APRIL 25,2012
STATEWIDE STRATEGIC PLAN



e Technical Memorandum - Trade & West Virginia Logistics: March 20093
o This is part of WVDOT’s long-range multimodal transportation plan, and identified and
assessed trade trends impacting West Virginia on commodity and infrastructure levels.
The technical memorandum used the trade trend results to perform a needs analysis for
an intermodal facility, evaluating several sites throughout the state.
e  WVSWP Rail Analysis: March 20094
o Part of WVDOT’s long-range multimodal transportation plan that outlines the various
passenger services currently in operation in West Virginia.
e Aviation Plan: February 20095
o Asacomponent of the WVDOT’s long-range multimodal transportation plan, this
document updates the basic inventory data for West Virginia’'s public-use airports.
e Policy Committee Workshop Summary: October 20086
o A meeting/workshop performed as part of the WVDOT’s long-range multimodal
transportation plan was held to identify what the transportation plan must address to
be a meaningful guide for future transportation investments.
e  West Virginia Development Office Data Disc: July 20107
o The data disc contained PDF files of available properties (buildings and land)
throughout West Virginia. Each site inventory included site characteristics, aerial
photograph(s), topographic maps and state maps identifying potential development
sites.
e Economic and Market Analysis for an Inland Intermodal Port: September 20078
o This report includes an evaluation of the role a proposed intermodal terminal in
Prichard, West Virginia would have on the state’s economy.
e Eastern Panhandle Inland Port Master Plan
o Includes an evaluation of a proposed inland port in Martinsburg, West Virginia and its
effect on the local and regional economy and job creation.
e [HS Global Insight Transearch and Intermodal Freight Visual Database
o This national database of freight traffic flows covers all modes and commodities.
Catchment areas included 47 counties in West Virginia, Kentucky and Ohio. All volumes
shown in tons are in short tons.
e U.S. trade forecasts by the Federal Highway Administration (FHWA) as part of the Freight
Analysis Framework (FAF3), released in November 2010°.

O FAF3 historic data includes the most recent year for which comprehensive data are
available (2007). Forecasts are based on global macroeconomic forecasts prepared by
IHS Global Insight and take into account the global downturn of 2008 and 2009. The
forecasts do not incorporate shifts in routing or modes such as those that might occur as
a result of Panama Canal expansion or the Heartland Corridor improvements and
should therefore be considered trend or baseline projections.

3 Wilbur Smith Associates (2009) Tech Memo Trade and West Virginia Logistics. Retrieved from: http://www.wvtransplan.com/docs.htm
4 Wilbur Smith Associates (2009) WVSWP Rail Analysis. Retrieved from: http://www.wvtransplan.com/docs.htm

5 Wilbur Smith Associates (2009) Aviation Plan. Retrieved from: http://www.wvtransplan.com/docs.htm

6 Wilbur Smith Associates (2008) Policy Committee Workshop Summary. Retrieved from: http://www.wvtransplan.com/docs.htm

7 West Virginia Development Office (2010) WV Port Authority. Data disc, files of buildings and land in West Virginia for sale, unpublished.

8 DMJM Harris / AECOM (2007) Economic and Market Analysis for an Inland Intermodal Port. Retrieved from
http://www.transportation.wv.gov/ports/prichard/Pages/EconomicandMarketAnalysis.aspx

9 FHWA, FAF3 (2010). Retrieved from http://ops.thwa.dot.gov/ freight/freight_analysis/faf/index.htm
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SECTION 1: TRADE AND LOGISTICS TRENDS

The past several decades have seen significant changes in global trade patterns. Worldwide trade
has more than doubled since 1990. Maritime container traffic has grown to represent over 85
percent of merchandise cargo shipped worldwide. The expansion of global manufacturing into Asia
has led to explosive trade growth between North America and the Far East, particularly China.

In the future, emerging economies, shifting manufacturing centers, advancement of transportation
technologies and shifting supply chain flows are expected to continue to reshape North America’s
freight transportation environment.

1.1. GLoBAL AND NATIONAL ECONOMIC AND TRADE TRENDS

After a modest recovery in 2010 from the global recession, trade is expected to return to pre-
recession levels by 2012 and forecasts anticipate substantial trade growth from 2012 onwards.
World Bank predicts that global trade in goods and services could rise more than threefold to $27
trillion in 2030, and trade as a share of the global economy will rise from one-quarter today to more
than one-third.

FIGURE 1-1: WORLD TRADE SHARE OF ECONOMIC ACTIVITY
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Although Asia leads future growth in world and U.S. trade, U.S. imports are projected to grow from
1.3 billion tons in 2007 to 2.5 billion tons in 2040—87 percent over 33 years, according to forecasts
from [HS Global Insight. Northeast Asia is expected to have the greatest trade volume growth—3.1
percent annually—followed by Southeast Asia at 2.6 percent annually. Exports are forecasted to
grow significantly more quickly than imports, although from a much lower base (total imports in
2007 were 1.3 billion tons, while total exports amounted to 0.7 billion tons). As with imports, trade
volume growth is greatest for exports to Northeast and Southeast Asia.10

10 pederal Highway Administration, Freight Analysis Framework, 2011
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FIGURE 1-2: TRENDS IN U.S. IMPORT CONTAINER TRADE FROM NORTHEAST ASIA
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Asian centers of production are expected to shift westward to Southeast Asia and the Indian
Subcontinent, which will have an important impact on trade flows. As a majority of the new ships
entering the world fleet in the next five years will be post-Panamax vessels ready to transport cargo
from China, Southeast Asia and India to North America, leading carriers are poised to employ larger
container ships with service at fewer hub ports to capture economies of scale.

1.1.1 PANAMA CANAL EFFECT

In 2010, more than 66 percent of the cargo tonnage transiting the Canal either originated from or
was destined for the United States. Figure 1-3 shows the major North American trade routes (by
volume) that transit the Panama Canal. It is expected that the Northeast Asia-U.S. trade will be the
most impacted route resulting from the Panama Canal expansion.

A third set of locks will be added to the Panama Canal by 2014—]larger than the existing ones— to
permit the passage of larger ships and expedite their movement. By widening and deepening the
access channels, Lake Gatun, and the channel cut between Panama’s mountains, the Canal’s
maximum cargo carrying capacity will double.

For container ships, the current maximum size that can transit through the Canal will increase from
those designed to carry about 5,100 20-foot equivalent unit (TEU) containers (current “Panamax”
size) to 12,600 TEUs or more. The resulting scale of economies are expected to reduce the average
waterborne and operating costs for transporting containers from Northeast Asia to the U.S. East
Coast. For dry bulk shippers, the ability to send Capesize ships (up to 180,000 Dead Weight Tons)
through the Canal may provide cost-effective options for U.S. exports of bulk commodities such as
grain and coal.

The expansion could create an opportunity for West Virginia, since it will allow larger ships to
directly reach East Coast ports, and because most rail cargo from East Coast ports must be moved
to inland locations before it can be reconfigured into denser and more balanced trains to serve
eastern and Midwest markets.
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FIGURE 1-3: PRINCIPAL PANAMA CANAL TRADE ROUTES
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East Coast US - Asia 83.2
West Coast SA- East Coast US 23.8
West Coast SA- Europe 13.3
South America Intercoastal 12.7
West Coast CA - East Coast US 10.3
West Coast US - Europe 7.7
All Other 53.8
Total 204.8

Source: Panama Canal Authority, (ACP, 2011)

Source: Panama Canal Authority, 2011

1.1.2 EAST COAST PORT IMPROVEMENTS

Major infrastructure projects are under construction at various East Coast ports to achieve the
required capacity demand that will occur once the Panama Canal expansion is completed. The Port
Authority of New York and New Jersey (PANYN]) is undertaking two major projects. $2 billion has
been invested as a part of a harbor deepening project in which key navigation channels in the port
will be dredged to 50 feet to accommodate larger ships. PANYN] is also working on raising the
Bayonne Bridge from 151 feet to 215 feet to accommodate larger vessel air draft. This will allow
bigger ships to pass below the bridge to the marine terminals located west of the bridgell.

The Ports of Virginia and Baltimore are currently the only two ports on the East Coast capable of
handling bigger ships requiring a draft of 50 feet!2. The Port of Virginia has increased its capacity
for container handling with the development and operation of the former APM terminal and the
port has secured an additional site, Craney Island, for a massive new container terminal. With the
development of the Heartland Corridor, the Port of Virginia will have double stack rail connection
to the Midwest and Appalachian region.

By August 2012, the Port of Baltimore’s Seagirt Marine Terminal Berth IV project will be complete,
which will include a 50-ft berth and four new Super Post-Panamax cranes to accommodate 14,000
TEU ships. CSXT is considering four locations near the entrance to Howard Street Tunnel for a new
intermodal container transfer facility that would use automated stacking cranes to transfer
containers from the short line to Seagirt and onto CSXT’s National Gateway Project, which can
handle stacktrains from Baltimore to Ohio.13

11 The Port Authority of New York and New Jersey, www.panynj.gov

12www.nab.usace.army.mil /Navigation

13 http://mpa.maryland.gov/_media/client/News-Publications/2011/media/04042011press.pdf
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The Port of Savannah has planned to invest $1.2 billion in expansion projects and increasing the
depth of the Savannah River Navigation Channel from 42 to 48 feet. Completion of this project is
estimated for 201414,

These improvements are designed to support the increasing container traffic anticipated for East
Coast ports which could, in turn, lower the unit costs of train operations and increase rail traffic
through inland locations such as West Virginia.

1.1.3 INLAND PORTS

In response to the increasing trade and capacity constraints, East Coast railroads and seaports are
turning to inland ports or other trade processing facilities as a means to process cargo while
avoiding coastal congestion, making use of Foreign Trade Zones (FTZs) and adding value to the
freight supply chain. Models of inland ports range from conventional terminals located hundreds of
miles from a seaport to freight transfer and consolidation facilities to virtual ports aimed at adding
value to the freight supply chain.

NS and CSXT mainlines cross the Southern region and Eastern Panhandle region of West Virginia,
which connects the East Coast ports with Midwest in North West Ohio and Chicago, IL. With the
availability of rail infrastructure in locations such as Huntington and Martinsburg area, there is an
opportunity for development of an inland port network in West Virginia. Moreover, Port of
Huntington is the largest inland river port in the U.S. in terms of total tonnage of cargo and is
located near the alignment of the Heartland Corridor.

1.1.4 NATIONAL RAIL DEVELOPMENTS

During the last decade, the railroads became a major participant in the overland transportation of
containers from the North American ports to inland markets.

RAIL SHORT-HAUL ECONOMICS

In the past, the comparative economics of rail and motor carrier transportation resulted in
railroads being the dominant competitor at distances greater than 800-1,000 miles. A combination
of more efficient rail operations and increasing energy costs have reduced the distance in which rail
had a competitive advantage over trucking to 550 miles. In some corridors such as Atlanta-
Savannabh, the distance is even less. With expected continuing increases in the cost of energy,
railroads are focused on increasing their participation in the shorter-distance corridors.

RAIL CORRIDORS

Railroads serving the East Coast have been developing new high-speed, double-stack corridors in
anticipation of the growing intermodal market for East Coast ports. The most notable corridors, and
those that will impact goods movement in West Virginia, include the Heartland Corridor (NS), the
National Gateway (CSXT), and the Crescent Corridor (NS).

The Heartland Corridor project is a $200 million investment to improve the NS rail line
connecting the Port of Virginia and Midwest states by clearing the double-stack rail overhead
restrictions through the corridor. The Heartland Corridor is a public-private partnership initiative
between NS, the U.S. Federal Highway Administration, and the States of Ohio, West Virginia and
Virginia.

14 http://www.gaports.com/Facilities/OceanTerminal /FutureExpansion.aspx
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The three-year project raised the height of 27 tunnels (23 were located in West Virginia) and
removed overhead obstacles on the main lines to allow clearance, which permitted NS to operate
double stack trains over the entire corridor. The project also added provisions for rail-truck
container transfer terminals along the route, such as the Prichard Intermodal Terminal in West
Virginia. The intermodal terminal to be constructed in Prichard is a public-private partnership
project between the state of West Virginia and NS.

The Heartland Corridor opened on September 9th, 2010 to double-stacked intermodal traffic. The
investment ultimately reduced each container move by approximately 225 route miles and
decreased transit times by 48 hours. Figure 1-4 shows the Heartland Corridor, which traverses
through McDowell, Mingo, and Wayne County in West Virginia while making its way to Chicago, IL.

FIGURE 1-4: THE HEARTLAND CORRIDOR

Chicago

Norfolk

Source: Parsons Brinckerhoff Analysis

CSXT National Gateway is a multi-state infrastructure project to improve the cargo flow between
the East Coast ports and Midwest states by clearing key freight corridors to accommodate double-
stack container cars. The project parallels the I-95 corridor, connecting North Carolina with
Baltimore, MD, and travels east along the 1-70/1-76 Corridor between Washington, DC and
Northwest Ohio via Pittsburgh, PA. In total, 40 clearance projects will be completed, including track
lowering, bridge replacements, raisings or removals of overhead structures and work on several
tunnels to create greater clearance for the taller double-stack trains. The National Gateway passes
through Martinsburg in the Eastern Panhandle region of West Virginia as shown in Figure 1-5.

This project is a public-private partnership with state and federal funds available for the project.
The project has a total investment of $842 million of which $393 million will be invested by CSXT
and the remaining $449 million will come from state and federal funding ($258 million from federal
and $191 million from various state governments)*°.

15 The National Gateway: Preparing for Tomorrow, June 2010
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FIGURE 1-5: THE NATIONAL GATEWAY CORRIDOR
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The Crescent Corridor is a program to improve infrastructure and other facilities to create a high
capacity 2,500 mile intermodal route that covers 26 percent of the nation's population and 30
percent of the nation's manufacturing output. The Corridor runs from New Jersey to Memphis, and
beyond to New Orleans, paralleling the [-81 highway corridor. NS, with assistance from the
corridor states and USDOT, is upgrading the line to accommodate high-speed double-stack train
service. The improvements are expected to assist NS in expanding its penetration in the domestic
containerized freight market, making the railroad more competitive with motor carriers. NS
predicts that this corridor will remove about 738,000 trucks off [-81, passing through
Martinsburgl6. Figure 1-6 shows the alignment of CSXT’s and NS’s rail corridors with respect to
West Virginia.

FIGURE 1-6: CSXT AND NS MAJOR FREIGHT CORRIDORS
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16 Ns http://www.thefutureneedsus.com/images/uploads/WV_CCFactSheet.pdf
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HUB AND SPOKE OPERATING MODEL

Rail container service has historically been provided on a point-to-point basis. Direct train service
is operated between two intermodal terminals with trucking services provided at each end. With
the development of its new Northwest Ohio intermodal terminal located on the National Gateway
Corridor, CSXT is adopting a hub and spoke operating model. With this approach, containers are
transferred using high productivity/advanced technology cranes, between trains that terminate
and originate in the Northwest Ohio facility. By consolidating containers among trains, CSXT will be
able to provide services in a greater number of corridors with fewer trains than with the more
traditional point-to-point model. Consequently, corridors that once had inadequate container
volumes to cost-effectively support container train service can now have service.

SHIFT FROM TRUCKING

In addition to the increase in energy costs, the trucking industry is expected to suffer from severe
driver shortages. Recently proposed federal legislation reduces the hours that can be driven,
expanding the need for additional drivers. Pre-employment background screening has become
more intensive resulting in fewer applicants becoming drivers. Fewer people are interested in
driving because of the lifestyle.

Many trucking companies are increasing their use of rail transportation for container shipments
due to the cost advantage that railroads have in the longer distance traffic lanes. JB Hunt and
Schneider Trucking, for example, have historically relied on rail service in certain corridors. Their
use has increased, while additional companies are using rail to move containers or trailers.

1.1.5 MARINE HIGHWAY

In August 2010, U.S. Transportation Secretary Ray LaHood identified 18 marine corridors, eight
projects, and six initiatives for further development as part of “America’s Marine Highway
Program” (see Figure 1-7 for a map of the corridors). The 18 marine (all-water) corridors consist of
11 major waterway systems, four connecting systems, and three crossing systems that can serve as
extensions of the existing and planned surface transportation system.

These corridors include routes where water transportation presents an opportunity to carry
commercial traffic that would otherwise move on congested landside corridors, to reduce highway-
related air emissions, or to address other logistics challenges. Corridors consisting of major
waterway systems are generally longer, multi-state routes, whereas the connecting systems
represent shorter routes that serve as feeders to the larger corridor systems. The crossing systems
are short routes that transit harbors or waterways and offer alternatives to much longer or less
convenient land routes between pointsl’. Not limited by highway weight restrictions or rail
clearance limitations, the waterway system can be more cost-efficient than other modes for moving
cargo (especially heavy or hazardous materials) depending on the route.

West Virginia’s waterways are used primarily to transport bulk commodities for which Panama
Canal expansion may increase export opportunities. The waterways may also provide a cost-
effective alternative for handling increased container trade, and moving traffic off congested
highways and onto Marine Highway corridors.

17 Excerpts from USDOT. Maritime Administration Marine Highway description at:
http://www.marad.dot.gov/ships_shipping_landing_page/mhi_home/mhi_home.htm
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FIGURE 1-7: PROPOSED MARINE HIGHWAY CORRIDORS
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The M-70 marine highway corridor serves Ohio, Mississippi and Missouri Rivers by connecting the
commercial navigation channels, ports and terminals from Pittsburgh to Kansas City. M-70 could
help West Virginia to alleviate the congestion from the existing landside routes. It could also reduce
emissions and highway maintenance costs for the state. West Virginia is also supporting the M-65
and M-71/77 marine highway corridor programs as these corridors support cargoes navigating
through the Ohio River and in turn through West Virginia terminals. The M-65 corridor serves
cargoes navigating through Mobile, Tombigbee and Black Rivers via Ohio and the Mississippi River.

1.2. EcoNomiCc AND TRADE TRENDS IN THE STATE AND REGION

1.2.1 WEST VIRGINIA ECONOMY

From 2006 to 2010 time period, the ‘All industries’ U.S. Gross Domestic Product (GDP) increased by
approximately 9.3 percent. Over the same time period, the ‘All Industries’ GDP for the State of West
Virginia grew by 16.8 percent, significantly outpacing national growth. Substantive growth from
2006 to 2010 for both the U.S. (22.9 percent) and West Virginia (54.3 percent) account for a
significant portion of the overall increases. Transportation and warehousing GDP showed modest
increases for both the U.S. and West Virginia over the 2006-2010 time period (at 2.8 percent and
7.4 percent respectively).
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TABLE 1-1: GDP BY SELECTED INDUSTRIES: U.S. AND WEST VIRGINIA COMPARISON 2006-2010 (IN $MILLIONS)

United States

_ 2006 2007 2008 2009 2010
All Industries 13,310,937 13,969,323 14,270,462 14,014,849 14,551,782
228,996 254,174 317,067 240,843 281,448
1,651,486 1,698,901 1,647,591 1,584,834 1,717,525
923,114 942,758 927,269 867,200 961,179
728372 756,142 720,322 717,634 756,346
395,480 405,412 418,738 389,498 406,520
warehousing
59,702 60,177 61,014 61,858 (NA)
30,619 31,729 34,845 30,833 (NA)
12,353 13,528 14,832 14,300 (NA)
125,322 127,015 124,680 113,087 (NA)
Transit and ground 22,583 24,036 23,423 23,373 (NA)
passenger transportation
11,288 12,445 16,242 12,017 (NA)
Other transportation & 96,408 96,509 101,989 94,679 (NA)
support activities
37,205 39,973 41,714 39,351 (NA)
e
West Virginia
D 2006 2007 2008 2009 2010
55,334 57,001 59,039 61,043 64,642
4,645 5,124 5,656 6,108 7,162
6,082 5,730 5,648 6,194 6,670
3,209 2,993 2,838 2,667 2,870
2,873 2,736 2,810 3,526 3,801
1,796 1,819 1,967 1,856 1,929
warehousing
19 15 17 16 (NA)
402 429 489 441 (NA)
94 103 113 114 (NA)
723 703 723 676 (NA)
Transit and ground 25 23 22 23 (NA)
passenger transportation
169 176 228 241 (NA)
Other transportation & 283 279 286 271 (NA)
support activities
80 90 88 75 (NA)

Source: U.S. Bureau of Economic Analysis, Regional Economic Information System

The U.S. as a whole and the State of West Virginia saw declines in GDP from 2008 to 2009 for
virtually all of the mining, manufacturing and transportation industries and their subsectors
mirroring the economic turbulence of the period. However, all of the GDP industries examined here
were observed to have increases in 2010 to their 2008 levels at a minimum (save for
‘Transportation and warehousing” for the U.S. as a whole).

Despite the recent economic downturn, GDP for the Mining, Manufacturing and Pipeline
transportation sectors witnessed nominal growth over the last several years.

WEST VIRGINIA PUBLIC PORT AUTHORITY 1-9 APRIL 25,2012
STATEWIDE STRATEGIC PLAN



TABLE 1-2: TOTAL FULL- AND PART-TIME EMPLOYMENT BY SELECTED NAICS INDUSTRIES: U.S. AND WEST VIRGINIA
CoMPARISON 2006-2009

United States

All Industries 176,124,600 179,899,700 179,610,200 173,809,200
930,200 1,013,300 1,209,200 1,358,500
14,688,200 14,472,800 13,989,300 12,393,700
9,315,700 9,173,500 8,831,400 7,619,900
5,372,500 5,299,300 5,157,900 4,773,800
5,759,900 5,948,900 5,852,600 5,499,300
506,600 513,300 512,100 480,900
205,100 204,000 202,000 188,000
68,000 73,900 75,500 73,100
2,116,300 2,182,600 2,070,900 1,878,700
621,100 659,200 663,200 655,400
transportation
39,500 40,900 42,000 42,100
Other transportation & 1,509,600 1,555,300 1,533,400 1,423,200
support activities
693,700 719,700 753,500 757,900

West Virginia
All Industries 906,983 920,610 924,591 910,416
Mining 33,627 35,157 40,963 44,409
Manufacturing 63,107 61,312 58,866 52,927
Durable Goods* 39,794 38,625 36,939 32,393
Nondurable Goods** 23,313 22,687 21,927 20,534
Transportation and warehousing 26,686 26,965 26,452 24,794
Air transportation 420 296 285 234
Rail transportation (D) 2,934 2,988 2,778
Water transportation 717 774 792 763
Truck transportation 12,887 12,935 12,249 11,249
Transit and ground passenger 799 807 833 839
transportation
Pipeline transportation 1,378 1,409 1,607 1,592
Other transportation & 5,568 5,720 5,499 5,205
support activities
Warehousing and storage 1,970 2,090 2,199 2,134

Source: U.S. Bureau of Economic Analysis, Regional Economic Information System

Transportation employment in both the U.S. and West Virginia witnessed a decline over the 2007-
2009 time periods. The U.S. shed more than 260,000 jobs in the transportation and warehousing
sector from 2006 to 2009, accounting for an approximate 4.5 percent decline. Over the same time
period, the West Virginia economy lost nearly 1,900 jobs in the transportation and warehousing
sector, equating to an approximate 7.1 percent decline. Air transportation in West Virginia was one
of the hardest hit sectors, in terms of employment numbers, during the 2006 to 2009 time period
losing roughly 44.3 percent of jobs in that industry.
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TABLE 1-3: PER EMPLOYEE GDP By SELECTED INDUSTRIES: U.S. AND WEST VIRGINIA COMPARISON 2006-2009 (IN $)

United States

I 2006 2007 2008 2009
$75,577  $77,651  $79,452 $80,634
$246,179  $250,838  $262,212  $177,286
$112,436  $117,386  $117,775  $127,874
$99,092  $102,770  $104,997  $113,807
$135,574  $142,687  $139,654  $150,328
$68,661  $68,149  $71,547 $70,827
$117,848  $117,236  $119,145  $128,630
$149,288  $155,534  $172,500  $164,005
$181,662  $183,058  $196,450  $195,622
$59,218 $58,194 $60,206 $60,194
Transit and ground $36,360 $36,462 $35,318 $35,662
passenger transportation
$285,772  $304,279  $386,714  $285,439
Other transportation & $63,863 $62,052 $66,512 $66,525
support activities
$53,633 $55,541 $55,360 $51,921

West Virginia

I 2006 2007 2008 2009
$61,009  $61,917 $63,854 $67,050
$138,133  $145,746  $138,076  $137,540
$96,376  $93,456  $95,947  $117,029
$80,640  $77,489 $76,829 $82,333
$123,236  $120,598  $128,153  $171,715
$67,301  $67,458  $74,361 $74,857
$45,238  $50,676  $59,649 $68,376
n/a $146,217  $163,655  $158,747
$131,102  $133,075  $142,677  $149,410
$56,103  $54,349 $59,025 $60,094
Transit and ground $31,289 $28,501 $26,411 $27,414
passenger transportation
$122,642  $124,911  $141,879  $151,382
Other transportation & $50,826 $48,776 $52,009 $52,065
support activities
$40,609  $43,062 $40,018 $35,145

Source: U.S. Bureau of Economic Analysis, Regional Economic Information System

In most of the industry sectors/subsectors analyzed here, West Virginia lags behind the U.S. as a
whole in terms of per employee GDP by industry. Only within the transportation and warehousing
sector as a whole has the West Virginia figures equaled or outpaced the national figures. West
Virginia has seen progress in the mining, nondurable goods (subsector), air transportation, and
pipeline transportation industries over the 2006 to 2009 time period.

WEST VIRGINIA PUBLIC PORT AUTHORITY 1-11 APRIL 25,2012
STATEWIDE STRATEGIC PLAN



TABLE 1-4: PER EMPLOYEE GDP BY SELECTED INDUSTRIES: WEST VIRGINIA AS A PERCENT OF THE U.S. 2006-2009

United States

2006 2007 2008 2009
All Industries 80.7% 79.7% 80.4% 83.2%
Mining 56.1% 58.1% 52.7% 77.6%
Manufacturing 85.7% 79.6% 81.5% 91.5%
Durable Goods* 81.4% 75.4% 73.2% 72.3%
Nondurable Goods** 90.9% 84.5% 91.8% 114.2%
Transportation and warehousing 98.0% 99.0% 103.9% 105.7%
Air transportation 38.4% 43.2% 50.1% 53.2%
Rail transportation n/a 94.0% 94.9% 96.8%
Water transportation 72.2% 72.7% 72.6% 76.4%
Truck transportation 94.7% 93.4% 98.0% 99.8%
Transit and ground 86.1% 78.2% 74.8% 76.9%
passenger transportation
Pipeline transportation 42.9% 41.1% 36.7% 53.0%
Other transportation 79.6% 78.6% 78.2% 78.3%
& support activities
Warehousing and storage 75.7% 77.5% 72.3% 67.7%

*Durable goods include the manufacture of: wood products, nonmetallic mineral products, primary metals,
fabricated metal products, machinery, computer and electronic products, electrical equipment and appliances,
motor vehicle body, trailer and parts, other transportation equipment, furniture and related products, and
miscellaneous manufacturing.

** Nondurable goods include the manufacture of: food products, textile and textile products, apparel, paper,
printing and related support activities, petroleum and coal products, chemical, plastics and rubber products.
(D) Data does not meet number of firm disclosure rules.

In nominal terms, the Per Capita Income for West Virginia residents has increased by roughly 20
percent over the 2005 to 2009 time period.

TABLE 1-5: PER CAPITA INCOME IN WEST VIRGINIA 2005-2009

2005 2006 2007 2008 2009
West Virginia $26,685 $28,697 $29,870 $31,522 $32,080

Source: U.S. Bureau of Economic Analysis, Regional Economic Information System

West Virginia has seen a significant decline in civilian labor force participation from 2006 to 2010.
Over that time period, roughly 33,800 less people were considered part of the West Virginia labor
force, equating to a decline of approximately 4.1 percent. Over that same time period, the

TABLE 1-6: WEST VIRGINIA CIVILIAN LABOR FORCE AND UNEMPLOYMENT DATA 2006-2010

West Virginia 2006 2007 2008 2009 2010

Civilian Labor Force 816,100 818,200 808,500 797,900 782,300

Unemployment Rate 4.5% 4.2% 4.3% 7.9% 9.1%
Source: Workforce WV
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1.2.2 WEST VIRGINIA TRADE AND COMMODITIES

In 2008, 74 million tons of freight were moved to, from, and within West Virginia, which had a
combined value of $4.6 billion. Coal comprised 77 percent of this tonnage, followed by petroleum
products at 10 percent. Out of these 74 million tons of cargo, more than 45 million tons were
shipped on the river system out of the state. Coal accounted for about 84 percent of the portion of
this tonnage. Docks in the state received almost 18.4 million tons, with coal again being the largest
commodity. More than 10 million tons moved within the state. In 2008, the 74 million tons
shipped to, from and within West Virginia were worth $4.6 billion8, Table 1-7 shows the
commodity flow in/out of West Virginia through waterways in terms of weight and value.

TABLE 1-7: COMMODITY FLOW THROUGH WEST VIRGINIA, 2008

(601 Gita’4 Shipped (Tons) RF,;::::Sd ‘(/le(:l;lsl)l ;zt;sl) ‘(/; ll\lg
Coal 37,852,214 10,232,231 9,007,558 57,092,003 $2,183
Petroleum 5,567,634 796,648 986,548 7,350,830 $1,053
Aggregates 1,511,662 4,629,926 154,660 6,296,248 $293
Chemicals 227,663 908,307 69,876 1,205,846 $526
Ores/Minerals o= 574,482 o= 574,482 $46
Iron/Steel 113,317 277,804 391,121 $194

50,090 1,070,817 24,197 1,145,104 $320
45,322,580 18,490,215 10,242,839 74,055,634 $4,615

Source: U.S. Army Corps of Engineers Waterborne Commerce Statistics

CoaL

The U.S. Energy Information Administration notes that Panama Canal expansion: “...should enhance
opportunities for coal exports from both the United States and South America traveling westward
to Asian markets19.” Dry bulk cargo such as coal exported to Asia is largely carried by Panamax
vessel. Use of larger vessels, such as Capesize ships, could result in reduced per-unit transportation
costs, potentially increasing exports of coal and liquefied natural gas (LNG).

West Virginia is the second largest coal producing state in the U.S. after Wyoming. It provides 50
percent of all American coal exports. Total coal production in 2009 was 144,017,758 tons, out of
which about 60 percent were produced through underground mines. As the highest producer of
coal in the state, Boone County produces 27.3 million tons, or about 19 percent of West Virginia’s
annual coal output. Table 1-8 shows coal production in West Virginia by region for 200920

TABLE 1-8: WEST VIRGINIA COAL PRODUCTION, 2009
Region Mines Percentage of Total Total Production (Tons)
Eastern Panhandle --- 0.00% ---

Potomac Highland 7 2.18% 3,143,623

New River-Greenbrier 171 15.50% 22,328,723

Valley

18ys. Army Corp of Engineers, Huntington District. Retrieved from http://outreach.Irh.usace.army.mil/States/WV /Default.htm
19ys Energy Information Administration International Energy Outlook 2010
20 Wy Coal Association
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Mines Percentage of Total Total Production (Tons)
52 16.37% 23,574,664

37 9.49% 13,665,583

7 7.16% 10,307,157
000%

58 8.82% 12,701,849

206 40.51% 58,337,239

537 100% 144,017,758

Source: West Virginia Coal Association

Coal is produced by four different methods of mining in the state; underground mining, surface
mining, highwall mining and auger mining. In 2009, about 87 million tons of coal were produced by
underground mining. West Virginia is the leading state in the nation in underground coal
production. Figure 1-8 shows a map with the location of where different types of mining occur in
West Virginia.

FIGURE 1-8: WEST VIRGINIA COAL MINING MAP
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Taxes paid by the coal industry and by utility companies that make electricity using West Virginia
coal account for two-thirds, or more than 60 percent of business taxes paid in the state. The coal
industry pays approximately $70 million in property taxes annually. The Coal Severance Tax adds
about $214 million into West Virginia's economy. Every year $24 million collected of coal severance
taxes goes into the Infrastructure Bond Fund. Coal is responsible for more than $3.5 billion annually
in the gross state product.
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More than half of U.S. electricity is generated from coal burning plants. It provides a majority of the
electric power in 32 states. About 99 percent of West Virginia's electricity is generated through coal
fired power plants. There are currently 14 coal fired power generating facilities in West Virginia.

OIL AND NATURAL GAS

Both oil and natural gas were discovered in western Virginia by the first explorers in the mid-
1700s. The commercial oil industry was operational as early as 1819 with the first major wells
drilled at Petroleum, outside Parkersburg, in early 1859; and Burning Springs a year later in
18602, In 2009, the state produced more than 257,177,239 million cubic feet (MCF) of natural gas
and 1.5 million barrels of oil. Out of 55 counties in West Virginia, 53 have oil and gas wells. Similar
to the coal market, in 2010, the oil and gas industry helped the state, with more than $105 million
in the form of property tax and $60 million in severance tax22. Figure 1-9 shows the location of oil
and natural gas wells across the state.

FIGURE 1-9: WEST VIRGINIA OIL AND NATURAL GAS LOCATIONS
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SHALE IN WEST VIRGINIA

Important shale gas formations are found in many parts of the U.S., as shown on the map in Figure
1-10. Much of the early rapid growth in shale gas production took place in the Barnett Shale
formation near Fort Worth, Texas. As the technology evolved, operators began to explore other
large shale formations in other parts of the country. The most active shales to date are the Barnett
Shale, the Fayetteville Shale, the Antrim Shale, the Haynesville Shale, the Marcellus Shale, and the
Woodford Shale?3,

21 Independent Oil and Gas Association of West Virginia
22 West Virginia Oil and Natural Gas Association
23 0il & Natural Gas Technology, Argonne National Lab
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FIGURE 1-10: U.S. SHALE GAS PLAYS
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Natural gas is developed from either conventional or unconventional reservoirs, with the most
recently developed unconventional natural gas reservoir being the Marcellus Shale play. The
Marcellus Shale play stretches across an area of 95,000 square miles from southern New York
across Pennsylvania, into western Maryland, West Virginia, and eastern Ohio. While formed in the
Appalachian Basin over 300 million years ago, the Marcellus Shale play has recently become an
economically viable source of natural gas due to technological advances in horizontal drilling and
hydraulic fracturing, as well as relatively high natural gas prices.

Since 2002, drilling and development operations in the Marcellus Shale play have become an
important component of the natural gas industry in West Virginia24. The Marcellus Shale is a large
layer of rock located deep below the earth’s surface and when fractured, can produce a large
amount of natural gas. West Virginia is the largest producer of oil and natural gas east of the
Mississippi River and ranks 33rd in nation for oil production and 11t for natural gas production. It
is the only net exporter of natural gas east of the Mississippi River. The Marcellus Shale covers a
majority of West Virginia (shown in Figure 1-11) offering the potential for considerable growth and
development in the shale industry in the near future. Extraction plants and/or processing plants
could also be established in the state leading to by-products of the fracturing process such as
plastics.

The Marcellus Shale development has a positive economic impact on the economy of West Virginia.
The development has generated about 7,600 total jobs (3,600 direct and 4,000 indirect) with
$297.9 million in employee compensation ($145.2 million direct and $152.7 million indirect). This
has created $2.35 billion in business volume and $1.16 billion in total value added in West Virginia.

24 The Economic Impact of the Natural Gas Industry and the Marcellus Shale Development in West Virginia in 2009
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FIGURE 1-11: MARCELLUS SHALE DISTRIBUTION
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Expanded extraction of natural gas from the Marcellus Shale formation will have significant impacts
on the state’s transportation system. The need for drilling materials such as fracturing sand and
equipment will increase the demand for rail, truck, and water transportation. The movement of
refined product, and its demand for logistics infrastructure, will depend on the extent that gas

processing occurs in the state.

Utica Shale is a rock layer under Marcellus Shale and is quickly becoming the next play in the
natural gas market. It has an extensive geographical reach, spanning many states along the
Appalachian Mountains. Figure 1-12 shows the geographic extent of Marcellus Shale and Utica
Shale. The process for drilling and extracting Utica Shale is in its early stages (less than four years)
with the majority of commercial drilling occurring in Ohio and Ontario, Canada. As commercial
drilling becomes more prominent, localities with infrastructure in place for Marcellus Shale drilling
will have a competitive advantage, because it could be used for Utica Shale extraction. However
Marcellus Shale should be the major natural gas source for the foreseeable future, because it is

closer to the surface and less expensive to drill and develop.
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FIGURE 1-12: UTicA MARCELLUS SHALE DISTRIBUTION
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CHEMICALS & POLYMERS

The chemical and polymer industry in West Virginia has become an important sector of the state’s
economy. Approximately 150 companies that employ 12,800 workers are located in West Virginia,
and the state is ranked sixth in the nation for its share of GDP derived from chemicals and
polymers?25, Large companies such as Bayer, DuPont, and Dow have facilities in West Virginia
indicating the state has the necessary infrastructure to make it a strategic and economically viable
location.

There are two organizations in West Virginia that focus on promoting the chemicals and polymers
industry and attracting companies to their respective areas within the state.

The Chemical Alliance Zone (CAZ) is a non-profit group comprised of various citizens and officials
in the counties of Cabell, Kanahwa, Putnam, Wayne and parts of Marshall championing the chemical
industry in West Virginia. The Polymer Alliance Zone is a membership organization of polymer and
related industries whose industrial base are located in the counties of Jackson, Mason and Wood.

25 http://chemicalswv.com/default.aspx
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SECTION 2: WEST VIRGINIA FREIGHT TRANSPORTATION SYSTEM

West Virginia’s transportation infrastructure network is an essential component in the statewide
intermodal movement of freight. The state supports 555 miles of interstate roadway, 7,368 bridges,
2,401 miles of active rail track, and 682 miles of navigable waterways. The Ohio River inland port at
Huntington, where West Virginia meets Ohio and Kentucky, is the nation’s largest inland port,
handling more than 80 million tons of cargo annually. Each transportation mode (highway, rail and
water) and inland facilities in the state are summarized in this section.

FIGURE 2-1: WEST VIRGINIA FREIGHT TRANSPORTATION NETWORK
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2.1. HIGHWAYS

West Virginia has an accessible highway network consisting of six Interstate highways and twenty
U.S. Highways. These roadways give the state four-lane access to neighboring urbanized areas such
as the greater metro Washington D.C. area, Pittsburgh and Columbus, allowing freight to move
to/from these locations within a one day trip. Table 2-1 provides a summary of the 36,000+ miles of
roads across the state.
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TABLE 2-1: WEST VIRGINIA ROAD MILEAGE

Mileage (miles) Percentage of Total
Interstate 554 1.5%

1,799 5.0%

3,659 10.1%

28,874 79.7%

195 0.5%

279 0.8%

[Harpp 885 2.4%

36,245 100%

Source: WV DOT, Division of Highways

The longest interstate highway in West Virginia is I-77, which enters the state from Virginia
through a tunnel under the East River Mountain near Bluefield and travels north 187 miles to exit
by a bridge across the Ohio River north of Parkersburg. I-64 enters in West Virginia from Kentucky
in Huntington and joins in with I-77 after passing through Wayne, Cabell, Putnam and Kanawha
Counties. [-64 travels 123 miles in West Virginia before joining into [-77 where it travels 50 miles.

FIGURE 2-2: WEST VIRGINIA HIGHWAY NETWORK
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The 310-mile long I-79 starts from Charleston, WV and travels north-east towards Erie, PA. 1-79
travels 160 miles in West Virginia. The most heavily traveled interstate in West Virginia is [-81,
which traverses through the Eastern Panhandle and is about 26 miles long. The shortest interstate
in West Virginia is I-70, which travels across Ohio County from Ohio to Pennsylvania26,

26 http://www.wvencyclopedia.org/articles/861
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The Federal Highway Administration’s Planning Sector has a list of planned highways (part of the
National Highway System (NHS)) that are considered “high priorities”. Congress has designated
such corridors since 1991 and this designation enables funding that may be provided directly or
indirectly through multiyear surface transportation authorizations.

The [-73/74 Corridor is a NHS Congressional High Priority Corridor designated as Future
Interstates with portions passing through West Virginia. The corridor runs from Charleston, SC to
Detroit, MI and Sault Ste. Marie, MI. In West Virginia, the Corridor shall generally follow U.S.
Highway 460 from the West Virginia state line to U.S. Highway 52 at Bluefield, WV and through the
state which encompasses five counties?’. The annual economic impact is estimated to be $220.3
million that sustains 2,020 jobs after construction is complete?8,

The interstates passing through West Virginia has less truck traffic volume as compared to their
nearby interstates. However, [-70 and [-81 passing through the Northern and Eastern Panhandle
regions respectively carry more traffic volume per year. Figure 2-3 below shows the truck volume
per day for 2040 based on the Freight Analysis Framework (FAF) model, version 3. It can be
observed that truck traffic along I-77 between 1-64 junction (at Charleston) and I-81 is predicted to
have significant growth in traffic volume. Also, I-79 which connects Clarksburg with Charleston is
also predicted to see significant growth in truck volume.

FIGURE 2-3: AVERAGE TRUCK TRAFFIC COMPARISON FOR 2007 & 2040
(Lot
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Source: FHWA and Parsons Brinckerhoff Analysis

The West Virginia Commercial Driver’s License Manual identifies the following maximum
designated speeds for trucks:

e Interstate maximum speed: 70 mph

e Open highway: 55 mph

e Business or residential area: 25 mph

27 http://www.thwa.dot.gov/planning/nhs/hipricorridors/hpcor.html
28 http://www.wvkingcoal.com/pdf/173impact.pdf
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The weight and height restrictions in West Virginia vary based on different types of roadways.
Interstates and divided routes have higher clearances and weight allowance as compared to other
routes such as U.S. Highways. Table 2-2 shows the list of clearances and weight allowance on
different types of routes throughout West Virginia. The state’s weight and dimensional restrictions
according to the West Virginia DOT include:
e Maximum gross vehicle weight
o Interstate highway: 80,000 lbs
o U.S. & State highway: 80,000 lbs
o Local service roads: 65,000 Ibs
e Maximum width
o Interstate, U.S. & State highways with 10’ wide lane or greater: 8’6"
o Local service roads with lanes under 10’ wide: 8’
e Maximum height: 13’6”

TABLE 2-2: WEST VIRGINIA ROAD RESTRICTIONS AND CLEARANCES

Criteria Interstate and U.S. Highways and All Other Routes
Divided Routes Selected Routes
14°6” 14°0” 13’6”
14°0” 12°0” 12°0”
95’0” 750" 750"
Overhang 15°0” 10°0” 10°0”
Weight (lbs. 110,000 90,000 Legal Weight

Source: WV DOT, Division of Highway

2.2. FREIGHT RAIL SYSTEM

The West Virginia rail system comprises two Class I railroads (CSX Transportation and Norfolk
Southern) and 11 short line or regional railroads. The state’s railroad system contains 2,401 route
miles of track with CSX Transportation (CSXT) operating 1,113 route miles of track and Norfolk
Southern (NS) operating 801 route miles of track. The short lines and regional railroads comprise
the remaining 487 route miles of track and primarily service freight to and from coal mines2°. Table
2-3 below shows mile route of different short line services. Additional details on the 11 regional
short line railroads are provided in Appendix A.

TABLE 2-3: WEST VIRGINIA SHORTLINE SERVICE

Shortline Rail Trackage (miles)

Appalachian and Ohio Railroad 158
Beech Mountain Railroad 8
Elk River Railroad 61
Little Kanawha River Railroad 3
R.J. Corman Railroad Company / WV Lines 16
South Branch Valley Railroad 52
West Virginia Central Railroad 132
Winchester and Western Railroad 50

Source: Various Sources and Parsons Brinckerhoff Analysis

29 WVDOT, retrieved from: http://www.transportation.wv.gov/rail/freight/Pages/default.aspx
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FIGURE 2-4: WEST VIRGINIA FREIGHT RAIL MAP
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West Virginia does not have heavy rail traffic as compared to its nearby states. Figure 2-5 shows a
comparison between current rail traffic and projected 2035 rail traffic across the U.S. As the nearby
rail routes reach their capacity, there will be development alternatives available in the state of West
Virginia.

FIGURE 2-5: CURRENT AND FUTURE RAIL TRAFFIC COMPARISON
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2.2.1 CSX TRANSPORTATION

CSXT operates approximately 1,113 miles of rail line throughout West Virginia with major rail
yards in Charleston, Huntington, Logan and Parkersburg. During 2010, CSXT handled about 1.5
million carloads of freight in West Virginia. The main commodities shipped are coal, rock, textile
chemicals, plastics and lime. The mainline, through other short lines, connects West Virginia’s coal
mines to its markets. It also connects the state with East Coast ports and the market in the Midwest.
The line has annual traffic densities of over 60 million gross ton-miles per route mile30. Figure 2-6
identifies CSXT’s rail network.

CSXT’s rail line near Martinsburg is part of the National Gateway project that crosses the Eastern
Panhandle. There are seven improvement projects in the state as a part of the National Gateway
project, which involves bridge and tunnel improvement and construction of the new universal
interlocking3l. The total cost of these improvements for West Virginia is $62 million32,

FIGURE 2-6: CSXT’s RAILROAD NETWORK

Source: FRA

2.2.2 NORFOLK SOUTHERN RAILWAY

NS operates approximately 801 miles of rail line throughout the state with major coal transloading
facilities in Cyrus, Ceredo and Kenova and major rail yards in Bluefield, Quincy and Wiliamson. The
main commodities shipped by NS are coal and industrial products such as aggregates and
chemicals. Similar to CSXT, NS also connects the state of West Virginia with its market in the Mid-
west and East Coast ports, having annual traffic density similar to CSXT. In Bluefield, WV, NS
handles nearly 100 million gross ton-miles per route mile30. Figure 2-7 identifies NS’s rail network.

30 WVPPA Tech Memo - Trade and West Virginia Logistics
31 http://www.nationalgateway.org/projects?state=WV
32 http://www.journal-news.net/page/content.detail/id/531138.html?showlayout=0
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The NS Heartland Corridor traverses through McDowell, Mingo, and Wayne County in West
Virginia, while making its way to Chicago, IL. The Crescent Corridor runs along I-81 and crosses the
Eastern Panhandle region near Charlestown, WV.

FIGURE 2-7: NS’s RAILROAD NETWORK

Source: FRA

2.3. WATERWAYS

West Virginia’s navigable inland waterways make up a significant section of the U.S. Inland
Waterway System. The state borders 277 miles of the Ohio River’s 981-mile length and contains the
entire 91-mile navigable length of the Kanawha River, four navigable miles of the Little Kanawha
River and 37 miles of the upper Monongahela River.

The inland waterways and 13 navigation locks on these rivers are maintained by the U.S. Army
Corps of Engineers (USACE). These waterways facilitate the transportation of freight, primarily
bulk commodities such as coal, petroleum and grain. As the second-leading coal-producing state,
the movement of coal by barge along these waterways is vital to West Virginia’s economy33.

The natural depth of Ohio River varies from 3 feet to 40 feet. However, with the construction of
dams, the water level has been raised, which allows for commercial navigation. The average depth
of the Ohio River is 27 feet. USACE maintains the depth of inland waterway’s navigation channel to
9 feet. The Big Sandy River flows along the southwestern border of the state with 10 miles used for
commercial navigation.

33ys. Army Corp of Engineers, Huntington District. Retrieved from http://outreach.Irh.usace.army.mil/States/WV /Default.htm
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FIGURE 2-8: WEST VIRGINIA’S NAVIGABLE WATERWAYS & LOCKS
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Figure 2-8 identifies the state’s navigable rivers and associated locks. The navigation locks along
the Ohio River feature 1,200 foot chambers that can accommodate a 15 barge tow and towboat in a
single lockage. Unlike most other portions of the U.S. inland navigation system, this capacity for a 15
barge tow in a single lock allows for lower lockage times and reduces associated delays. The width
of the main lock is 110 feet (except on the Monongahela River at 84 feet). The width of auxiliary
lockis 110 feet on Ohio River and 56 feet on Kanawha River. The USACE maintains a minimum
depth of nine feet along all the waterways to safely ensure the passage of commercial vessels.

Table 2-4 shows the condition of the locks in West Virginia along Ohio, Kanawha and Monongahela
Rivers. Most of these locks have a design life of 50 years34. Approximately 30 percent of the locks

have exceeded their design life3®.

TABLE 2-4: WEST VIRGINIA LOCKS SPECIFICATIONS

Lock River Year Year Lock Size (ft.)

Operational Rehabilitated Main Auxiliary

New Ohio 1959 1200x110 600x110
Cumberland

Ohio 1965 1200x110 600x110

Ohio 1972 1200x110 600x110

Ohio 1972 1200x110 600x110

Ohio 1968 1200x110 600x110

34 ASCE Infrastructure Report Card. Retrieved from http://ww