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EXECUTIVE SUMMARY

This reportintends to provide a look #te aspects and capacities of existirgmbers of

the Hampton Roads maritime industry; looking at marine ports and terminals, marine

shipping and transport, ship modification and maintenance, available waterfront

development properties, and ignificance of the regiontdi r gi ni a dustryf i shi ng
These indicators provide an industrial base for offshore wind energy, which has the

potential to become a $15 billion dollar industry over the next ten years.

Specifc interest irall of these divisions is focused orethotential relationshipsiey

could have with the implementation of an offshore wind farm off the coast of Virginia
Beach. Ports and terminals are gauged based on their storage availability and crane lifting
capacity, as they would be utilized forport storage assembly for instation and

export of wind turbine components. Tug and barge companies were gauged based on
their crane lifting capacity and fleet services, looking for those capable of transporting the
heavy components between points of fabrication, storage, and inmpégioe at sea.
Shipyards are analyzed based on their capabilities both to perform necessary repairs
which may arise during the construction process, as well as possibly tietyafit

existing ship for the specific function of installing wind turbinesiodre. Waterfront
development propertieseaprofiled forthe possibility of developing a facility in the

Hampton Roads area for fabrication and processing of turbine components. The fishing
industry is acknowledged as deserving consideration @mstrtidive cooperation if

offshore wind § to become a fellow sea user.

This report is set in 5 sections to allow each subject to be treated independently, but it

must be recognized that they are intricately related both technically and economically.

The sedbns contain representative information and examples of existing technology and
capacity to allow assessment of the ability of the region to support the development of
offshore wind in Virginia and along the East Coast of the United States. The fact that
certain business, company or capability is not mentioned here should not be interpreted as
a negative. This report serves as an assessment of capacity and is not an exhaustive index
of every industry capacity and skill necessary to support a new ipdiestelopment.

Due to limited assets and staff, any omitted information is not intentional; only a

reflection of the limitations and boundaries of the project.

Lift capacities at all of the terminals are generally focused on container cargo and not
desigued for heavier breakulk like wind turbine components. However, RO/RO service
is generally available at most sites and may be the favorable option for these larger
components.

Among the largesdf the shipyards surveyed, development infrastructure laacinel
access are generally as good as, if not better than, the port facilities. In addition, they
generally havéeavier lift capacities, making them suitable as botkagsmbly and
storage areas, and offering high potential fobing and foundatiorabricationand
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vessel modification and servicing. For example, satellite facilike<Colonn&® would
be available foruh-component assembly, shipping and loading,\ss$el servicing.

In June 2007, due to economic stressors of the auto indugtfyptd Assembly Plant in

Norfolk closed, negatively impacting the Hampton Roads metropolitan region. There has
been much discussion of purchasing the plant to use as a development property. A nearby
bridge would limit access to the property for large congm transport, but the area still

has potential as a component fabrication point. Other developable properties include
individual sites and commercially zoned greyfields with a mixture of facility availability

and generally good intermodal access. Altffodispersed throughout the region, there is
good potential to aggregate selected sites into an overall effective capacity for storage,
assembly, and stage material for off shore support.

As listed, Hampton Roads tug, barge, and marine transportatioam®ptie extensive,
with multiple options that offer sufficient capacity for large component transportation to
offshore site locations.

Ports and Teninals The harbor capacity of Hampton Roads is among the highest
guality on the East Coast of the UShelimport of goods and materials has the ability to
extensively support movement of parts and components into the region for further
assembly. In the long ruthe port can serve to export manufacturing if this industry can
be developed to maturity. Imdition, the harbor and supporting waterfront industry
contain a talented and trained workforce that can be expanded and retrained to support
this new potential.

Barges and'ugs Within the Hampton Roads area there is significant capacity for

assembly othe turbines and foundation elements. The ability to move these components
and assemblies is strongly supported by an extensive fleet of tugs and barges. The size of
the components will most effectively and economically be moved by water.

Tugs and bages can be used as transfer vessels to move the assembly components from
harbor to installation sites. Additionaliyhe support of maintenance can be served by

tugs and/or barges if large component movement is required. Twatenworkforce in

the tug fleet can also support the installation and maintenance of the offshore facility.

Ship Construction, Modification and Maintenanc&he maritime industry in Hampton

Roads has one of the greatest shipbuilding and repair capacities in the UnitedT3tates.
traditional role of Navy shipbuilding and repair can effectively be converted to support an
offshore waterborne infrastructure. The need for high capacity offshore support ships
such as jack up rigs or other installation vessels can be construotitiechor repaired

within several of the yards in the Hampton Roads area. In addition, maritime design
capabilities in the local industry can solve any technical question that arises. A July 2008
report by NOAA found on trends in regional marine indastwhich indicated Virginia

had the largest variety and overall capacity for shipbuilding and repair on the East Coast.

The shipbuilding industry of the Eastern US consists primarily of a select few
establishments in the Northeast region throughoun€adicut, Maine, and Virginia.
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According to a 2008 technical me mor andum
Service, hese three states alone comprise 91% of the regional employment in the ship
building sector, 51% of which is in Virginia. While its regioay be comparatively

small, the shipbuilding industry employs a large number of people and has continued to
see regiorwide growth in the number of establishments in the last two decades (from

139 in 1986 to 142 in 2005).

Virginia alone has over 30 sushipbuilding establishments, compared to Delaware or

New Hampshire which have only one or two. Virginia has also maintained either positive
or sustainable growth in the shipbuilding industry, compared to states like Massachusetts,
North Carolina, New Jergeor New York which have seen a decline in such activity.

Developmental PropertiesThe purpose of this section is to assess property in the
Hampton Roads area that can be utilized or modified to support a large heavy industry
with storage and assemldreas. There were several qualifiers such as access (water and
rail for example) that would be required for movement of materials into and out of these
locations. Many of these areas would require modification for access, power, and
possible zoningout the fact that areaexist whichcan support the potential development

of an offshore wind farm industry was the critical factor.

Fishing The fishing industry in the Hampton Roads area consists of two aspects
commercial and recreational. In additi@@mmercial fishing can be divided into two

areas of major influence: 1) commercial fishing with rigs, crews and specific catch
intended and 2) commercial fishing by head boats and charter boats where significant
income is derived from a recreational desping clientele. This industry is supported by
small marinas and boat yards throughout the region from the coastal marinas such as
Rudee Inlet to harbors up into the Chesapeake Bay and the local rivers with access to the
open water. The significancéthis industry is multifaceted in its ability to provide
experienced watermen as well as a multitude of transportation support options. Another
aspect of the importance of the local fishing industry is to allow development of offshore
wind that can beamplimentary and enhance local fishing, provide positive habitats and
improve fishing stocks.

The information presented here is collected fropensource, unclassified sources such
as internet websisef the companies armrganizations named, as welldialogue
between the Virginia Coastal Energy Research Consortium (VCEBRC)naritime
industry leaders.

The information is based on the most data which could be collected, and is not favorable
or bias towards any particular companies or organizatioresirifbrmation provided here

is designedsolely as a reference for VCERC, the Commonwealth of Virginia and the
industry.
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Findings:

1. Sufficient marine industrial capacity exists to support the development of off
shore wind industry in Virginia

2. Available workforce within the maritime industry and former DOD personnel
in the region. A major economic impact will be diversifying the existing
marine industry and allow growth in new technologies and skill sets.

3. Capacity exists for retraining thivork force utilizing local technical schools,
community colleges, and four year universities; such as ECPI, Norfolk State
University, Tidewater Community College, Old Dominion University, and
Hampton UniversitySuch a retraining effort would require an investment in
curriculum definition and technicdtaining course development.

4. Sufficient developable properties existdupport the requirements of the
industry if aggregated and modified as necessary.

Recommendatian

A detailed studywith the goal of gauging thmaritime workforcerequirements
neededo support an offshore winddustry, withemphasis otraining and
educational developmerghould be undertaken.

Because of Virginiads existing-byldngval ence in
employment in the state would have a proportionally greater impact on the Northeast
maritime economies than would other states.

Hampton Roads region is also the home to the largest industrial military complex in the
US. This provides the area with a talented, trained workforce that is frequently seeking
new careers after military servicenis workforce includes experienced maritime
managers, engineers with technical and shipboard experience, and individuals with
experience functioning as part of a cohesive team at sea. Such military, industrial, and
educational infrastructure provides Hation Roads with extensive training potential for
new industries.

The production of offshore wind energyais emerging industry which has potent@abe

worth over $15 billion within the next decade. It is the best interest of the Commonwealth
of Virginia to secure its rolas a significant leader dis industry and prepare now for

the integration of new business which offshore wendrgy will bring to our

communities
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efforts undertaken by VCERC. Mr. Rondorf 1is
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US Technical Advisory Group and heads the US Delegation for the Technical Committee
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significantly to research on economic potential for developing offshore wind and the
required industry capacity to support this development. His background in large
industries such as chemical manufacturing provided an insightful view into heavy
industry, ipping, and the consumer view of energy necessary to maintain a balance for
this report.
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1. PORTS AND TERMINALS

This section describes the major marine terminals and ports in the Hampton Roads area of
Virginia. Familiarity withVi r gi ni a0 s pbecadss of thesdirect mefatmonshitimeir
business would share with that of an offshore wind project. Storage of turbine and foundation
components will reque the use of a marine termin&hereforeit is in thebest interst of
VCERCto have sufficient information for assessing which port (or portsijdvoest meet

such needs.

1.1 Port of Virginia

The Virginia Port Authority is a state ageneliich owns and operates three marine
terminals in the Hampton Roads aead a intermodal container transfecility in Front
Royal. Collectively, these facilities make up the Port of Virgigiach facility has both
outdoor and cowed warehouse storage available.

1.11 Norfolk International Terminals (NIT)
Size: 648 acres

Storage Capacity: 34, 219 TEUG6s of container storage
945,523 squarkeet of covered pier storage
500,000 square feet dfy storage
80,000 square feet cold storage
Space for 748tacked truck chassis

Pier Conditions: 6,630 feet of wharf
6 berths
3 finger piers
14 postpanamax cranes
1 RO/RO berth

Railway Connections89,300 feet of dirdaail access serviced by CSX, Norfolk
Southern Railway, and Eastern Shore Railrédanned
future connection to the Commonwealth Railway Project.
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Channel Conditions

Berth Depgh (MLW
South Channel Entrance 496
South Container Wharf 4906
Pier 11 South 2806
Pier 17 North 30606
Pier 2i South 306
Pier 2i North 3306
Pier 31 South 306
Pier 37 North 346
Center Entrance Channel 336
North Berth (RO/RO) 3360
North Catainer Wharf 486
North Entrance Channel 486
Crane Specifications:
Crane Number 41 2 [#3 B4 5 e BT 8 #e #1011 2 214 15
In Service Date 2003 2003 [2003 2003 2005 [2005 (2004 (2004 [2000 (2000 2000 (2008 2008 2008
Manufacturer ZPMC ZPMC  [ZPNC ZPMC |ZPMC [ZPMC [ZPMC [ZPMC [ZPNMC [ZPMC |[ZPMC |[ZPMC ZPMC ZPMC
) Cont Bar 65 |BS 65 65 65 65 65 65 S0 S0 S0 S0/85 S0/65 S0/65
Capacity Long Tons
HIL Bar 20 IEI] 20 20 20 20 20 20 60 60 i 20 20 20
Length of Boom "A" (ft) 231,56 23087 [232 23214 23113 [232.22 [231.25 231,22 201.38 20112 [201.12 |201.04 201.02 201.05
Fender - Distance from offshore gantry
rail to offshore edge of fender system 20 20 20 20 20 20 20 20 119 19 19 H19 119 119
(ft)
gltzt:?f[:;e from Trolley to Hard Offshore 0 0 0 0 0 0 0 0 0 0 0 0 0 0
|HeightofWatertaDock:MLW} (ft) 9.07 |9.I]? 9.07 9.07 9.07 9.07 907 [907 10.04 10.04 [10.04 [10.04 10.04 10.04
|HeightofWaterta Dock (MHW) (ft) 5.37 IB.S? 6.37 6.37 6.37 6.37 B.3T BIT T34 T34 734 734 7.34 7.34
|Heightof5preaderto Dock "B" (ft) 12816 12645 12579 112814 (12824 1281 2822 13051 22 12195 12153 111177 1779 1779
|Heightof5preadertoWater:MHW} (ft) 134,53 [132.82 13216 13451 [135.81 |135.47 [134.50 [135.88 1259.34 125,29 [128.87 [125.04 12513 12513
:I;i:;tanne from Spreader to Hard Up-stop 0 0 0 0 0 0 0 0 0 0 0 0 0 0
|Height Boom to Dock "C" 15468 |154.8 |154.72 15477 [154.75 |154.74 [154.72 [154.75 [137.58 [137.62 [167.81 [137.71 137.75 137.65
|Height Boom to Water (MHW) (ft) 161.05 18117 [161.09 16114 [161.12 [161.11 [161.09 [161.12 [144.92 [144.96 [144.95 [145.05 145.09 144,99
Height under Beam "D" (ft} 55.87 |55.9 55.83 |55.88 |55.88 |[55.84 [55.86 |55.89 [55.29 [55.31 |55.28 |56.06 56.09 56.05
Overall Length (ff) 88.5 |BB.5 33.5 23.5 33.5 235 B85 (B85 |BBSB |BB.SB 23.58 (886 28.58 28.58
Width between Legs (ft) 50 IBI] i G0 i G0 50 50 IBI].25 IBI].ZS 60.25 B0 i i
Rail Guage (ft) 100 100 100 100 100 100 100 100 100 100 100 100 100 100
|Back Reach Distance (ft) 7434 (7415 (7386 (7395 |74.93 ([F6.508 |[73.86 (7343 [75.53 [74.98 |74.75 |75.49 75.01 75.92
IContainerCountA{:ross Vessel 254 253 255 255 253 255 254 [254 227 (227 227 [227 27 27

(NIT Crane Specifications
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RAIL to FENDER MLW to DOCK
SNIT 20° SNIT 9" 3"
NNIT 12° NNIT 9" 3"
PMT 8 PMT 12°

NNMT 8°6" NNMT 13.2°

(Port of Virginia Crane Reference Diagip

1.1.2 Newport News Marine Terminal (NNMT)
Size: 140.64 acres

Storage Capacity: Space for 790 containers
Space for 1,210 stacked truck chassis
394,000 square feet of covered staragace
256,000 square feet of dry storage space
43 acres of opegard storage

Pier Conditions: 3,540feet ofwharf, 3 berths
Railway Connection#42, 720 feet of direct rail access, direct cargo loadinghdro#
ships to and from CSX breddulk rail service; serviced by CSX,

Norfolk Southern, and Eastern Shore.

Channel Conditions:

Berth Depth (ML
Pier Bi South 37606
Pier BT North 360
Pier Ci South 4006
Pier Ci North 40
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CraneSpecifications
Crane Number l#1 l#.'! l#l'- l#-l I#.E
In Service Date 1972 1882|1972 1967|1970
Manufacturer Paceco [CMI Paceco |Vickers Paceco
Cont Bar 40 50 40 30 30
‘Capacity Long Tons
HIL Bar 45 179 45 34 30
Length of Boom "A" (ft) 11537 (11415 1229 (11488 11072
Fender - Distance from offshore gantry
rail to offshore edge of fender system 8.5 8.5 8.5 8.5 8.5
(ft)
Distance from Trolley to Hard Offshore 0 0 0 0 0
Stop (ft)
Height of Water to Dock (MLW) (ft) 13 13 13 13 13
Height of Water to Dock (MHW) (ft) 10.3 10.3 10.3 10.3 10.3
Height of Spreader to Dock "B" (ft) 62094 (2372 |2398 [B663 |BD24
Height of Spreader to Water (MHW) (ft) 79.24 (0402 9428 (9693 |9054

Distance from Spreader to Hard Up-stop 573 5 33 161 57 177

(ft}

Height Boom to Dock "C" ©82.11 [99.6 103.35 [100.48 [102.03
Height Boom to Water (MHW) (ft) 92.41 [109.9 11388 [110.78 [112.33
Height under Beam "D" (ft) 3791 (3515 |50.31 |56.04 [47.46
Overall Length (ft) 92 123 145 81 20
Width between Legs (ft) 4475 5475 (50 4567 |45.25
Rail Guage (ft) 50 50 50 50 50
Back Reach Distance (ft) 51.7 [543 7373 [28.74 (2578
Container Count Across Vessel 12.8 12.7 13.7 12.8 123

(NNMT Crane Specifications

1.1.3 Portsmouth Marine Terminal

Size: 219 acres

Storage Capacity: 33, 786 TEUG6s of container
94,471 square feet of dry storage space
Space for 260 reefer receptacles

Pier Conditions: 3,540 feet of wharf, 3 bertha,RO/RO berth.

Railway ConnectionDirect access to CSX and Norfolk Southd?tanned future
connection to the Commonwealth Railway Project.

12
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Channel Conditions:

Berth Depth (MLW)
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Entrance Channel 430

Container Wharf 436

Crane Specifications:
Crane Number I#i I#Z |#3 |#4 I#ﬁ I#E I#Ea I#Ea I#?a
Fl Service Date 1991 1997  [2004 (2004 2005 1987
IHm.lfac’turer CEMCO E::: FPMC  |[ZPMC  (ZPMC  |Kone |Kone |Kone |Kone

Cont Bar 40 40 40 40 40 40 40 40 40
Capacity Long Tons
HIL Bar 48 50 50 50 50 43 43 45 43

Length of Boom "A" (ft) 139.73 [139.F77 15553 |157.93 |157.05 |127.54 |[150.656 [151.18 |[150.95
Fender - Distance from offshore gantry
rail to offshore edge of fender system 833 B33 (B33 B33 B33 B33 B33 [B33 B33
(Tt}
gitw from Trolley to Hard Offshore 0 0 0 0 0 0 0 0 0
|Hei:j|tnﬂ'u‘atertn Dock (MLW) (ft) 12 12 12 12 12 12 12 12 12
|Heig‘rt of Water to Dock [MHW) (ft) 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
|Heig‘rt of Spreader to Dock "B" (ft) 112.86 [95.3% 10084 |[100.33 |100.33 8928 |114 11428 |113.32
IHeig‘rt of Spreader to Water (MHW]) (ft) 12216 |104.69 |110.14 10963 109563 |98.58 |123.3 [123.58 [12282
gits}m from Spreader to Hard Up-stop 0 0 0 0 0 0 0 0 0
IHEig‘rt Boom to Dock "C" 12822 |112.88 [118.02 118 118.04 |112.31 |136.73 |[136.75 |[136.79
|Heig‘rt Boom to Water (MHW) (ft) 137.52 12228 112732 1273 |127.34 [121.61 |146.03 [145.05 |145.08
IHeig‘rt under Beam "D" (ft) 51.86 (4463 (4439 4439 (4435 |41.09 4426 4424 447
Overall Length (ft) 97 89 92 92 92 88.75 (90 90 90
rﬂidﬂ'l between Legs (ft) 56 51 or =7 ar 58.25 65 56 56
|Ra'l Guage (ft) 50 50 50 50 50 50 S0 50 S0
Back Reach Distance (ft) 7262 |50.01 [4967 |4974 |50352 692 63T 6428 B3N
Container Count Across Vessel 158 158 177 18 179 143 {171 [71 117A

(PMT Crane Specifications

13
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1.2 Private Ports

While the Port of Virginia is a political subdivision of the Commonwealth of Virginia, there
are also prominent, privatebywned, commercial marine terminals in the Hampton Roads
area, which should alselgiven consideration.

1.2.1 A.P. Moller Terminals (APM)

APM is the hrgest privateRowned marine terminal in North AmericBhe port utilizes
stateof-the-art security and safety technology; including remotely controlled cranes, an
identity-credentaling electronic security system with facial recognition, and low
emission equipment for environmental stewardshipe Port Manager is Edward
McCarthy

Size: 291 acres
Storage Capacity: 1milionTEU6s of container storage
(2.1 million planned for pase lidesign
About 285 acres of undeveloped space to be used for breakbulk
Pier Conditions: 4000 feet of berth
Railway Connectionddirect cargo loadingetween ships and rail service
Channel Conditions:50-feet deep chanhdepth
55 feet of alongside depth
CraneSpecificationsAll-electric crans
6 super posPanamax shipo-shore cranes
30 semiautomated raimounted gantry yard cranes
2 rubber tire gantry cranesgith electric spreader bars

1.2.2 Elizabeth River Terminals (ERT)

ERT is a Virginia branch of Kinder Morgan USA Incorporatedated along the

southern branch of the Elizabeth River in Norfdlke terminal gecializes primarily in

bulk commoditiessuch as fertilizers, ores and minerals, and grains. The general manager
for the Mid-Atlantic regional office is Doug Pfluger.

Size: 107 acres
Storage Capacity: 10 acres of outside storage

500,000 square feet warehouse storage
Pier Conditions: 1 35feet draftbarge dock

2 1000feet berths
Railway Connectionsserviced by Norfolk Southern and CSX
Channel Conditions:50-feet MLW depth

15
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12 . 3 Lambertds Point Docks (LPD)

LPD is a sibsidiary ofthe Norfolk Southern Cporation, and is located directly across
the Elizabeth River from APM and PMT. It is the primary breakbulk terminal in Norfolk
and offers programs which tailor to customized supply chain solutions. The General
Superintendent i€orine Barbou

Size: 117 acres
Storage Capacity: 1.2 million square feet of warehouse and outdoor space
Cold storage available
24-hour security
Pier Conditions: 2 finger piers
6 berths
Rail and mobile ramps available
Lay-berth rentals available
Railway Connectionddirect rail access to Norfolk Southern lines
Channel Conditions:45-feet channel depth
32-feet MLW at berths
Contiguous natural harbor
No bridgesare encountered between docks and egeen
Crane Specifications2 50ton gantry cranes with automatic spreader bars

LAMBERTS POINT TERMINAL

38-40 1t
341t
321t
30-27 1t
14-8 ft

(Open Storage
Concrete Pad

From Interstate

e ——

_

—l

Railroad

WAREHOUSE DIMENSIONS

Square Square
Feet Meters

87,750 7,898
95,370 8,563
94,450 8500
94,450 8,500
94,480 8.500
320,000 28,300
326,000 29,340
81,500 7.362
81,800 7.362

=
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(Water Depth and Warehouse Map of PD
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(Aerial Photo ofPrivate Port Locations Along Elizabeth Riyer
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