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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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US Technical Advisory Group and heads the US Delegation for the Technical Committee
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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

=
moTUO=E=—ITMmo =
5]

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

17



Hampton Roads
Maritime and Ports Capacity Report

1.3 Port Summary

As expected, waterside port and harbor facilitiesgaresultiple options, each with
sufficientacreage and waterside depth capacibaseet pragct requirements. All three of

the major portshrough the Port of Virginia have sufficiesppace and no primary impedances
to open water accesgich would limit the transport of prassembled rotors and other large
turbine components.

Despte its smaller size, NNMT is the primary breakbulk facility for the Port of Virginia,

which would be the most effective method by which to ship and store wind turbine
components. Also, NNMT currently looks to be the terminal with the most availableoland t
negotiate and | ease of in the future, and
the Port of Virginia.

25 acres of their outside storage space is fenced seperate and under lease by Wallenius
Wilhelmsen Logistics (WWL), a company which ruars automobile processing operation

for vehicles imported from Japan. WWL has a ldegn contract with NNMT which runs
through 2012, after which it will be up for a five year renewal. Currently only 10 acres of the
fenced space is being utilized, leavitiyacres which may be available for leddest of the
covered warehouse space is spoken for and also engaged in a simitarfomgntract.

However, NNMT does have plans prepared for a new warehouse, construction of which will
commence once the effects of recent economic lapses subcedeacts and leases can be
arranged down to the month.

Eachof the private terminalgenerally met specification requirements with some access
limitations encounterely Elizabeth River Terminals. Infrasttuce development will likely
besomewhat more advancedta¢ larger terminals. However, leasing, aafaility, and
vessel modifications would be strongesataller, private terminals.

NNM

APM also uses more environmentalhiendly equipmentandconr i but e t o fAgr een

activities outside of the terminal, which could contribute to a beneficial partnership in
gaining community support for a renewable energy project. Since Elizabeth River Terminals
operates mostly with bulk commodities, they would prdypabt be relavent to the needs of

a wind turbine assembly supply chain. However, they could possibly prove useful for storing
and transporting raw materials in earlier,-fabrication stages of component development.
Lambertds Poi nt vDrabteKosits semieabilityallPB tas theemodt a
experience in dealing specifically with breakbulk materials and is more forthright in
addressing the needs of custdesigned supply chains.

Estimates used for sizing and capacity assessment were bassdroimgghe nacelle of the

turbine would be the heaviest component at 340 tons, and estimating a need for storage space

of about 35,000 to 40,000 square meters. The only terminal which does not meet storage
requirements is the Portsmouth Marine Terminaictviis designed more for stacked
container storage. No single crane at any location meets the lifting requirements for the
nacelle, however every yard has multiple cranes which would most likely be able to be
utilized together to meet the lifting requiremt® Thesdifting requirements also favor
Newport News for it housing the strongest crane of the shipyards.
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2. BARGES AND TUGS

This section summarizes local barge and tug boat services operatédhsuHampton

Roads area of Virginia. Utilization of local services domestic to Virginia is an appealing
strategy in the move to maximize the economic benefits that an offshore wind project would
bring to its surroundingegion. Therefore, it is in theebt nterestof VCERCto have

sufficient information for assessing which transportation servicesdoaest meet its needs

The data presented i s comparative of each ser
grouped by city.
2.1 Norfolk
2.1.1 Hampton Roads Leasing, Inc.
Hampton Roads Leasing, Inc. is the legal entityM3f Marine a privately owned small
business located in downtown Norfolk. W3 offers offshore cramyging, barge,
dredging, andhip repair services; and is OSHA and NAVSEAngpdiant.
W3 owns and operates a fleet of 4 tugs ranging from 1000 to 2000 HP, 5 floating cranes
with |ifting capacities of 125 to 300 tons,

25006 x 706.

W3 also operates its own shipyard in downtown N&fdhe shipyard consists of three
berths:

- 4%“; é- =

Length Depth
East Berth

We s t Bert h
South Berth

(W3 Shipyard along Indian River Road in Norfplk

NAICS Codes which apply to W3 Marine include:
236210 Industrial Building Construction
237110- Water and Sewer Line and Related Structures Construction
237120 Oil and Gas Pipeline and Related Structures Construction
237130- Power and Communication Line and Related Structures Construction
237990 Other Heavy and Civil Engeering Construction
238910 Site Preparation Contractors
238990 All Other Specialty Trade Contractors
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Moran Towing Corporation owns and operates 15 ports dtengast and Gulf Coast of
theUnited States, #Virginia division of which services the Port of Norfolk. Moran
Norfolk has dleet of 17 tugs, most of which are ocean class, and @t®mrepair

facility. The Navy has 8loran ZDrive tractor tugs operating under lotgym chartein
Norfolk betweentie NorfolkNaval Station and the Little Creek Amphibious Base. The
companyo6s t ug £ngageddond) iatermptonal phogestseto Europe, Africa,
Asia, and Greenland. The Marion Moramng regularly tows the Moran barge Virginia
from the MississippRiver to Puerto Rico.

The Moran Norfolk Tug Fleet

Twin Screw Z Drive Tugs:

Kaye E. Moran April Moran James R. Moran Patricia Moran
5,100HP 5,100 HP 5,100 H 4,200 HP
Surie Moran Wendy Moran  Susan Moran Tracy Moran
4,200HP 4,200 HP 4,200 HP 4,200 HP
Marci Moran Karen Man Kerry Moran

4,200HP 4,200 HP 4,200 HP

Cape HatterasT{vin Screy

3,900 HP

Mortrac Tugs:

Drum Point Town Point

3,005 HP ,085 HP

Pushboats:

Lisa Moran Lorette Moran Phyllis Moran

2,800 HP 1,400 HP 1,400 HP
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The Moran Towing Corporation also operates the following barge fleet:

HEEHE

HEHEEEHEEERAE

ARARARARA

Barge Name

Portland

Tennessea
Long Island
Seahorse I
Connecticut

Virginia

Carclina
Maryland
Montville
Portsmouth
Somerset
Bridgeport
Columbia Morfolk

M3100
M3101
M3102
M23103
M3104
M3105
M3106
M3107
M3108
TMI 201
TMI 202

Massachusetts
Charleston
Geargia
Houston

New Hampshire
TEN

Dimensions
390 = 78 x 30
332 = 74 x 25
3530 = 70 x 25
290 = 60 x 18
325 = 60 x 21
022 x 83 x 40
420 x 80 x 37
463 x 80 x 34
418 = 73 x 29
418 = 73 = 29
418 = 73 x 29
418 = 73 x 28
329 x 78 x 20
260 x 52'6
260 x 52'6
260 x 52'6
260 x 32'6
260 x 52'6
260 x 52'6
260 x 52'6
260 x 32'6
260 x 52'6
195 x 35 x 12
195 x 35 x 12
415 x B4 x 42
425 = 78 x 36
425 = 78 x 36
425 = 78 x 36
425 = 78 x 36
425 = 78 x 36

Capacity

100,000 bbls
82,022 bbls
60,000 bbls
42,000 bbls
40,000 bbls

27,000 tons
20,3320 tons
20,000 tons
14,700 tons
14,700 tons
14,700 tons
14,000 tons
5,000 tons

3,300 tons
3,300 tons
3,300 tons
32,300 tons
3,300 tons
3,300 tons
3,300 tons
3,300 tons
3,300 tons
1,700 tons
1,700 tons

145,900 bbls
118,000 bbls
118,000 bbls
118,000 bbls
118,000 bbls
118,000 bbls

(Moran Towing Corporation Barge Fleet)

21

Legend

Cry Bulk

@ Inland Hopper Barge

Y Petroleum Products Double-Hull Tank
Barge

™ Articulated Barge




2.1.3 Norfolk Barge Co.

Hampton Roads
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The Norfol k Barge Compan ward, Bc, adull serviceissig on o f
repairfacility in the Port of Norfolk. Colonna's Shipyard holds a NAVSEA Master Ship
Repair(MSR), Authorized Boat Repair (ABR), and 1ISO 9001:2000 Compliant QMS.

Colonna's Shipyard Incorporated consists of the shipyardn@a's Yachts, Steel
America,Flow Control Technologies, Colonna Down River, Norfolk Barge, and Trade

Team, LLC.

The Norfolk Barge Company owns and operates the following fleet of barges:

Crane and Deck Barges

Billy Jr. 7 150" x 45'x 9'

Steel deck

ABS classed

(15) watertight compartments
(2) raised spudwells

Raked one end

For large cranes of heavy loads

#90 Barge 90' x 60" x 9'3"
(2) 90" spuds

(8) watertight compartments
Raked both ends

Spud design

Working platform for large
cranes or heavy loads

Flat Deck Barges

Billinda1 150'x 32' x 9'6"

Steel deck

Stern is fitted with (2) fixed skegs
(6) main void compartments
Raked both ends

JuniorT 135'x 35'x 10

Steel deck

(8) watertight compartments,

with centerline transverse amake bulkheads
Raked both ends

22

Bobbyi 120'x 45'x 7'
Flat steel deck
AB&dlass
(10) watertight compartments
(2) raised spudwells
Raked one end
For large cranes or heavy loads

Randalli 60' x 24' x 4'
Flat steel deck
(2) 40' spuds, uses 12" ID spuds
(4) watertight compartments
Raked one end
Can also be chartered for use
as flat deck barge

VirginiaT 120" x 32" x 10’
Asphalted deck
(8) watertight compartments,
with centerline transverse
and rake bulkheads
Raked both ends

Billy IVi 120'x 30'x 7
Flat steel deck
(6) watertight compartments,
with centerline transverse
Raked both ends



Martinai 110'x 32' x 8'
Flat steel deck

(5) transverse bulkheads
Raked both ends

Charliet 110'x 30'x 7'

Flat steel deck

(6) watertight compartments,
with centerline transverse
Raked both ends

Small Deck Barges

#40 Bargel 40" x 20' x 4'

(2) 12" spud wells on starboard side

(1) 12" spud well, aft end centerline, 4' from end
(6) watertight compartments,

with centerline transverse

Coated inside for fresh wexr use

(8) in deck tiedowns

#32 Bargel 32'x 16' x 3'6"

(2) 12" spud wells on starboard side

(1) 12" spud well, aft end centerline, 4' from end
(6) watertight compartments,

with centerline transverse

(8) in-deck tie downs

Hampton Roads
Maritime and Ports Capacity Report

Heathi 120'x 30'x 7'

Flat steel deck

(6) watertight compartments,
with centerline transverse
Raked both ends

QuinnT 110'x 30'x 7
Flat steel deck
(6) watertight compartments,
with centerline transverse
Raked both ends

#24 Bargel 24'x 12' x 3'6"
(2) 10" spud wells on starboard
side
(6) watertight compartments,
with centerline transverse
(8) in-deck tie downs

#50 Bargel 50" x 25' x 4'6"
(2)11" spud wells on bow end
(7) watertight compartments
Crane barge,
can also be used as deck barge

(Norfolk Barge Company Barge Fleet)
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2.1.4 Norfolk Tug Company

The Norfolk Tug Company operates 7 tugs along the East alficCGast of the United
StatesThey provide barges with their service, and have experieacgporting container
and bulkcargo, as well as customized projects involving multiple bardewagtows,
dredging, and scowowing.

In 2006, they began their-triilding /repowering program, aenvironmental initiative
thatconsists of investing in new propulsion and electrical poweergion engines. Five
vesseldave been Hpowered using top teCaterpiller propulsion méinery and every
tug receivedhew tier Il John Deere/Kohler power generators. Also, the fiaesice that
operates on thégames River now burns Ultra Low Sulfur Diesel fuel, rasglin reduced
pollution fromemissions.

Their tug fleet consists of the following vessels:

Ocean and Near Coastal Tugs Near Coastal and Bay Tugs

LuckyDi946 x 2806 x 130 RobertBurtoi 746 & . @26 0
Caterpillar 3512B engine Caterpillar C 32 engine

2600 HP 2000 HP

Uses Intercondoubléd r um 1. 566 wireUses Smatco 1.5606 wi
MissGilli 1156 x 326 x 156 CaptainDi926 x 2606 x 116
Caterpillar 3512C engine Caterpillar 3508C engine

3000 HP 2000 HP

Uses Skagitdoubld r um 266 wi r e Uses I ntercon 1.5060
Pathfinderi 1056 x 2806 x 140 Taft Beacli 8 0 6 x 26060 x 10.
Caterpillar D 399 engine Detroit Diesel 16V149 engine

2250 HP 1800 HP

Uses Smatco 1. 750606 wir e UsesSmatcoWaterfall
doubledrum 1.5606 wire

Inland, Bay, and Bay Tribaties (Push Tug)

ElledJi 716 x 276 x 86
Caterpillar 3508B

1550 HP

Uses Electric WINTEC push gear with spectra line

(Norfolk Tug Company Tug Fleet)
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2.2 Portsmouth

22.1 C & P Tug & Barge Co.

C & P is a small business tug boat operator that works-imahdand with McDonough
Marine Service (below), who provides their barges. Their tugs operate along both the
oceansand inlandwvaterways of the East and Gulf Coasts of the UnitateS. Their
threetug fleet consists of:

Hampton Roads push boat

1100 HP

All welded steel

Bow has two large pushing knees faced with rubber
fenders and aft barge access ladders.

Operates in Chepeake Bay and tributaries, the
Delaware Riveand Delaware Bay, and inland waters.

Miss Jeari model bow twin screw tugboat

1600 HP

All welded steel

Operates nearoastal areas from Maine to Texas, the
ChesapeakBay andtributaries, the Delaware River
and Delaware Bay, dnnland waters.

| Miss Jennifeii twin screw tugboat.

900 HP

All welded steel

Operates nearoastal areas from New York to Florida,

Delaware Bay, and inland waters.

(Tugiss Jennifey
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2.2.2 Columbia Coastal Transport

Columbia Coastal is a barge fleet company of the ColumbiapGabich operates along

coastaland inland United States, as well as the Bahamas and CubisTtloé the

Columbia Group isnade up of Columbia Intermodal, a loaded trucking company;
Columbia Container Servicecarrier equipment supplier; and Columbia Leasing, which
owns andpeaates land, facilities, angeavy equipment for use by Columbia Group

operations.

Columbia Coastal operates the following fleet of 7 barges:

Barge

Columbia Baltimore
Columbia Chatleston
Columbia Elizabeth
Columbia Houston
Columbia New York
Columbia Norfoll

Length Width  Depth Gross Capacity
Tonnage (TONS)

346 86 2r 4271 9688
260 80 16' 2395 5300
393 94 2 4628 10,.267LT
310 80 2r 4209 6800
330 86 2 5199 T168
330 78 1510 4564 7000

Capacity
(TEUS)

690
450
012
520
590
530

\

Port Calls & Cifices

Y
Boston
p— New York
=, e ! New Jersey

Baltimore

Norfolk

Charleston

$ Savannah

—

Miami /\
Freeport, Bahamas

Cuba
( Columbia Coastal Transport Locations)

26




Hampton Roads
Maritime and Ports Capacity Report

2.2.3 Crofton Industries

Crofton Industries offers diving, construction, and technical services. Their areas of
specialization include #house design and installation of cofferdams; design, intstel)a
inspection, and repair of st#dgueous pipeliree ship husbandry; substructure
investigation andnaintenance; underwater construction; hydraulic dredging; static and
dynamic vessel loatdsting; marine and land structural design;-se& power and
communication cable installatiormarine salvaging; and hydrographic surveys and
seafloor mapping. Their tug fleet consists of only a single vessel.

Crofton also offers the use of mobile hydraulic truck cranes, conventional cranes, and
rough terrain crarge Conventional cranes and mobile hydraulic truck cranes can be
outfitted for rental on their own floating barges to service waterborne crane lifting and
rigging needs.

Cranes available from Crofton Industries include:

Hydraulic

165 Ton Grove GMK5165

90 Ton Grove TMS900E

80 Ton Grove TMS880E

70 Ton LinkBelt 8665

65 Ton LinkBelt 1170

50 Ton P & H T500

40 Ton Grove TMS 300B

12.5 Ton Hydraulic Boom Truck

Conventional

175 Ton Manitowoc 4000W
150 Ton Manitowoc 4000W
100 Ton American 7260

50 Ton American 5299

40 Ton NorthwesModel 6
15 Ton American 295 (Crofton DiverinspectsPile)
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2.2.4 Weeks Marine, Inc.

Weeks Marine, Incorporadl is a construction and dredging company, headquartered in
Cranford, New Jersey, with arffice in Portsmouth, VirginiaServices offered include
dredging, marine related construction and engineering, stevedoring, towing, heavy lift
and salvage operatiarsnd equipment rental and chartering. Weeks Marine also lists
older equipment online for sale.

Weeks Marine operates over 500 waterborneesatugs, dredges, and bargéseir

charter fleet of over 100 barges consists of many different classes as)draizeling

small inland deck, material, carfloat, hopper, and crane barges; as well as large ocean
faring deck and floating crane barges capable of international travel on the high seas.
Turn-key packages, combining barge and equipment charters withg@nd heavy lift
services are also available.

Floating cranes range in capaditym 35 to 500 tos, steel deck barges rangesizes
from 90' x 30" to 250' x 75With capacities from 250 to 5,000 smrand tug boats have
horsepowesfrom 400 to 4,200.

Other equipmenavailable to prepare and install equipment on Weeksné#éarges to
meet specialized requirements include crawler cranes, winches, deck sheaves, fairleads,
anchors, buoys, stanchions, mats, and fendering systems.

Weeks Marine is also thenly operator of hydraulic, hopper, and clamshell dredges
based on the East Coast.

‘ Y 5 Z&\
(Photo of Weeks Marine stevedoring operation)
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Towing Fleet

Alexandra Coastwise 126" x 34 197 GRT
Thomas Coastwise 126" x 34 197 GRT
Katherine Coastwise 99.1" x 32' 147 GRT
Candace Coastwise 80.9'x 29.9' 186 GRT
Elizabeth Coastwise 83" x 26’ 167 GRT
Shelby Coastwise 78" x 24’ 131 GRT
Robert Coastwise 81.1" x 28’ 99 GRT
Trevor Coastwise 69" x 26 106 GRT
Virginia Coastwise 70" x 24 86 GRT
Kathleen Coastwise 62" x 24 95 GRT
Gerard D Coastwise 60.2" x 23' 99 GRT
Carolyn Coastwise 59" x 22 98 GRT
(These are examples of
Dredging Fleet

R. N. Weeks Hopper 4,000 cy

B. E. Lindholm Hopper 4,000 cy

R. 5. Weeks Hydraulic 30"

Beachbuilder Dustpan 30"

George D. Wiliams Hydraulic 30"

Weeks Venture Hydraulic 30"

Tom James Hydraulic 30"

Arkansas Hydraulic 24"

Natchez Hydraulic 24"

BTD-51 Hydraulic 24"

Weeks Boringuen Hydraulic 24"

BTD-2 Hydraulic 20"

Weeks 208 Water Injection16”

Weeks 506 Bucket 30 cy

Weeks 550 Bucket 25 cy

Weeks 551 Bucket 25 cy

Weeks 549 Bucket 18 cy

Weeks 542 Bucket 8cy

Weeks 646 Bucket 8cy

(Weeks Marinebds
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4,000 hp
4,000 hp
3,000 hp
2,100 hp
1,800 hp
1,800 hp
1,800 hp
1,500 hp
1,440 hp
1,000 hp
800 hp

800 hp

some of

10,000 hp
8,400 hp
11,000 hp
10,000 hp
9,200 hp
9,000 hp
8,100 hp
5,280 hp
5,000 hp
3,860 hp
2,300 hp
2,300 hp
800 hp
2,200 hp
2,100 hp
2,100 hp
1,300 hp
850 hp
850 hp

dredging

Weeksod

fleet)

mo st
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2.3 Hampton
Lockwood Brothers, Inc.

Lockwood Brothes is primarily a hauler transporter that offers crane and barge service.
Their cranes range in capacity from 33 to 350 tons, but are alttmockted cranes and not
available for mounting onto a barge for use at sea.

Theirtar ges measurz2®@Ba20062R048% #0& x 106, and ha
between 1500 and 2000 tons. All of their barges are heavy deck, RO/RO designs.

Lockwoodod6s barge experience typidimnensidngl i nvol ve
equipment, in pieces usually lneten 300 and 500 tons each, and has engaged in projects for
the power, paper, oil, nuclear, chemical, and defense industries.

Lockwood has also expressed interest in getting involved with the offshore wind industry.
Their focus was previously set on Capjend, and they had even been approached by
General Electric for transport of their turbine components before the company dropped its
involvement with the Massachusetts project.

Lockwoodtranspared t hi s 1706 | ong x 126 diameter pre:¢
i n New Jer s ey dackin Texasby wlling it offi tactodydloor on a
hydraulictrailer and onto one of their barges.
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2.4 Chesapeake

McDonough Marine Service

Headquartered in Louisiana, McDonough Marine is a global marine transporter that operates
an office and barge fleet in Chesapeake, Virginia, located along the southern branch of the
Elizabeth River. McDonough offers deck, hopper, shale, emamented, oeanfaring, and

heavy decKkoad barges.

McDonough Barge Fleet Specifications:

Deck Barges

McDonough Approximate Short Ton Cargo
Barge Size Capacity at Freeboards of:
1 2' 3 4'
3o x12' x 3 10 - - -
60'x 26" x &' 125 75 30 -
110" 30'x 7 440 340 235 140
110" x40'x 7 555 485 355 220
120" x 30" x 7' 480 365 255 155
140" x 39' x 9 Qa5 825 650 485
140" x 40' x 9 1050 875 700 530
140" x 40" x 9'6" 1150 Qa0 820 660
140" x 45" x 9 1255 1060 860 670

150" x 40" x 10 1240 1055 865 680
160" x 54' x 12'* | 2435 2170 1905 1640
160" x 54' X 12'6" | 2510 2255 2000 1745
180" x 54' x 12 2800 2500 2200 1900
195' x 35" x 9'6" 1395 1165 a0 795
195' x 35' x 10'6" | 1625 1415 1205 1000
105 x 52" x10'6" 2900 2580 2265 1950
200" x 40' x 10'6" | 1905 1655 1405 1160
200" x 48' X 12" 2835 2535 2235 1935
250" x 54' x 11" 3405 2085 2570 2155
*Some of these barges have spudwells.

Hopper Barges
Approximate Short Ton

e Cargo Capacity at
SR A Freeboards of:
2| 3| 4|
105" x 35 x 12 1630 | 1450 | 1245
195 x 35 x 13 1880 1670 | 1460
200 X 35 x 13 2100 | 1880 | 1660
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ShaleBarges
. Maximum
McDonough Type M;:lrr::.:m Short Ton
Barge Size Barge Capacity* Cargo
Capacity
120'x30'x 7' Deck 1335 365
140" x 34' x 8' Deck 2400 670
195' x 35' x 12' | Hopper G800 1500
Crane / Deck Barges
Approximate Short Ton Crane Size
g":g:";ﬁg" Cargo Capacity at Commonly
Freeboards of: Used*
2 4! B' 8
0 x 110 x 7 340 140 - - 50 ton or less
30 k120057 365 155 - - 50 ton or less
35 X120 x T 380 150 - - 75 ton or less
35 k120 x 8 540 295 55 - 75 ton or less
3.3;195 X 1415 1000 890 490 100 ton or less
30 x100'x T 300 180 - - 100 ton or less
30 x140'x 7' 560 240 - - 100 ton or less
40'x110'x 7 485 220 - - 100 ton or less
40'x120'x 7 525 240 - - 100 ton or less
40'x 140' x 9 875 530 265 - 125 ton or less
13.5.143 X 1000 600 300 100 125 ton or less
45' ¥ 100' X 6'6" | 425 160 - - 125 ton or less
45 ¥ 100'x 7' 465 210 - = 125 ton or less
45 ¥ 135" x 9 Qa5 620 260 - 150 ton or less
45' ¥ 140'x 9 1060 | 670 200 - 150 ton or less
50 X110 x T 615 280 - - 150 ton or less
a0 x120'x 7 750 45 - - 175 ton or less
20" x 130" x &' a60 485 110 - 250 ton or less
20" x 160" x &' 1035 @ 545 75 - 250 ton or less
52 X110 x T 660 315 - - 200 ton or less
54'x100'x T 615 290 - - 250 ton or less
54' x130'x T 710 325 - = 250 ton or less
54' x 160" x 9 1850 | 1005 | 475 - 275 ton or less

54'x160'x 12" | 2170 | 1640 | 1110 | 590 |[300 ton or less
54'x180'x 12" 2500 1900 1300 @ 70O |300ton orless
84 w250 x 11" | 2985 | 2155 | 1965 | 1165 |300 ton or less
a8 x120'x 7 590 300 - - 250 ton or less
55 X135 x 8 a75 525 100 - 250 ton or less

28 x 150" x 9 1330 830 345 - 250 1ton or less
B0 x 120" x &' 920 925 130 - 300 ton or less
B0 X 130" x 9 1220 790 360 - 300 ton or less

B0 X150 x 10" | 1885 1385 | 905 | 445 |300ton or less
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Ocean Barges

HcDomggh T Approxil_nate Short Ton Cargo
Barge Sire Capacity at Freeboards of;
3 4 5 i}

140 x 40" x &' * 800 740 580 420 260
140" x 40" x 86" ag5 820 BE0 500 340
150" x 407 x 108 955 865 680 505 335
150" x 55" x 9" 1300 1080 830 585 345
160" x 50"k 8™ agz TeT 545 305 75
180 x B4 x 12 * 2360 | 2200 1800 | 1600 | 1300
180" x 54" x 126" 2380 2230 1935 1640 1345
200 x50 x 13 2600 | 2500 @ 2150 | 1820 | 1460
210" x 60" x 136" 30580 3180 2805 | 2410 20156

: . see details of Marmac
rledEsal 9,11,12,15,16,17,18,19, 20
260" x 72 x 18" see details of Marmac 21, 22

300" x 100 "x 1997
400°x 999" x 20°

see details of Marmac 300
see details of Marmac 400
*Some ofthese barges have spudwells.

Heavy Deck Load Barges

Size

140" x 40" x 9
140" x 45" x 9
143 x 43 x 109"
180" x 54" x 12'6"
195" X 35 x 10'6"
200" x 50' x 13
250" K 54" X 11
250" x 94" x 11
250" X 72" x 16
260" ¥ 72" ¥ 16

300" x 100" x 19'9"

400" x 999" x 20°

Barge Type

ABS ocean deck
inland spud
inland spud

ABS ocean deck
Inland deck

ABS ocean deck
inland deck
inland deck

ABS ocean deck

ABS ocean deck

ABS ocean deck

ABS ocean deck

Deck Load
Capacity
3000 Ibs/sq ft
3000 Ibs/sq ft
3900 Ibs/sq ft
2000 lbs/sq ft
2500 lbs/sq ft
4300 |bsisq fi
2000 lbs/sq ft
6000 lbs/sq ft
4300 |bsisq fi
4500 Ibs/sq ft
4300 |bsisq fi
4500 Ibs/sq ft
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Specifications - Marmac 9

Length 2508 (¥6.20m) Uniform Deck Load 2000 |bsf (97RE kgjmz}
Width 7 (21.95m) Cargo Capacity at Loadline 5312 s.tons  (48319m tons)
Depth 16 (4.88m) Gross Tonnage 1943
Loadline Draft 128-116" (3.89m) Met Tonnage 582
Light Draft 2 512 (0.75m)

256" 41" 0" 4170 417 0" 4170 4100 i

T
==

15" 9" | ; i : i i
1 [} I 1 I i
. ) N e —— e — O —— e — O —— L
| i i | i i
20 3 ! ' [ ! I !
L frmmmmmmmmneee e Fomemmmmmmeoee R F----o w6
207 3 i H : i | i
) B— oo A S — —— S
e s ; | : ;
= m—:u-rﬁ... ....ﬁ... ....Iﬁ... ....ﬁrm Ui 11771 i ;
II I [T I i [T Il [T —
rlE=ElE=EEESEEE =
Specifications - Marmac 11
Length 250" (76.20m) Uniform Deck Load 2000 Ibsft2 (9766 kg/m?)
Width T2 {21.85m) Cargo Capacity at Loadline 5312 5. tons  (4819m tons)
Depth 16 (4.88m) Gross Tonnage 1943
Loadline Draft 129-116" {3.89m) Met Tonnage 582
Light Draft 2512 (0.75m)
256" 41° 0" 4100 410" 41° 0" 41% 0 6"
159" E i : ! :
------- e T R
20 3" | ; ; i [
------- w6
20 3" | : : ! :
-------
e a s e :
n—:u-rrﬁ... ....ﬁ... ....Iﬁ... ....ﬁ-rm T

/]
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Specifications - Marmac 12

Length 250" (76.20m) Uniform Deck Load 2000 Ibsft2 (9766 kg/m2)
Width T {21.95m) Cargo Capacity at Loadline 5312 s.tons  (4819m tons)
Depth 16 (4.88m) Gross Tonnage 1943
Loadline Draft 12'9-1116" {3.89m) Met Tonnage ha2
Light Draft 2512 (0.75m)

256" 4170 4100 410" 4100 41° 0" ' 6!

_— n_ﬂ]u:;:;m ||||£'l-|£:||| nu:':!nu ||||:'|-|=|||I| ||l|$|l|
159" | i : | :
A B I e — e — R — e — O —
| i i | i
s | | : | ;
T qommmm e qrm e Fomemm oo e w6
200 3¢ i i i | :
| I fomemmem e A S —  E—— S
150 9 i | : I ;
| I I | [}
F @ | II I [T I 1 [T Il [T
I i || 1 i 11 1 I 1 | Lf.l.l;-""'"
Specifications - Marmac 15
Length 250 (76.20m) Uniform Deck Load 4500 Ibsft2 (21,973 kg/m2)
Width T (21.95m) Cargo Capacity at Loadline 5312 s tons (4819m tons)
Depth 16" (4.88m) Gross Tonnage 1943
Loadline Draft 12°8-116" (3.89m) Met Tonnage 582
Light Draft 2512 (0.75m)
256" 41" 0" 4100 41° 0" 41° 0" 41% 0" Y6
FHIII%I IIIII%IIII LLLLLtoil] INTTNEEANIT] INNTRENTENIT]
15" 9" i i
i [
_______ LS | O |6 |
[} ]
20° 3" i i
——————— s N e L
20° 3" i i
_______ i/ S | SN S Y M, Y S SRS
[} I
159 ' !

|

_E
|

=lEESNESZIE=

/
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Specifications - Marmac 16

Length 250 (76.20m) Uniform Deck Load 4500 Ibsf2 (21,973 kg/m?)
Width T2 (21.95m) Cargo Capacity at Loadline 5312 s tons (4819m tons)
Depth 16 (4.88m) Gross Tonnage 1943

Loadline Draft 12'8-116" (3.89m) Met Tonnage ha2

Light Draft 2512 (0.75m)

41° 0" 41° 0" 41° 0"

159" i | ! : !
1 I 1 1 I
Bl R e R e e S
I I I I 1
200 3" : : : : |
: : : : -
T [T~~~ ': _____________ ': ____________ ‘I' _____________ ': _____________ 'i' ________________ 40" 6"
2003 : i i ! :
O — frmmmmm e e fomommoemeoeee- f-mmmmm oo eee- I e S
159" i i i i :
] 1
- m-qmﬁxm Illﬁllll ﬂ]lﬁllll ||ﬁ|||| |||||lﬂ-|?|||
[l I1 11 1 I1 Il I1 11 "
mUE=SllE=EEEEEEETE
Specifications - Marmac 17
Length 250 (76.20m}) Uniform Deck Load 4500 Ibsft2 (24,973 kg/m?)
Width T2 {21.95m) Cargo Capacity at Loadline 5312 s.tons (4819m tons)
Depth 16" (4.88m) Gross Tonnage 1943
Loadline Draft 12'8-116" (3.89m) Met Tonnage 582
Light Draft 251 (0.75m)
417 0" 4170
15" g i i i i E
------- e T
I | | I I
20’ 3" ] | | i !
: : : : !
—————— TI""“"““"“:““‘“““—"“r"““““"""{"““"““““T““"““““— i I T
20 3" | ; ! : :
_______
15 0" ; i i i !
m-q:u:uﬁ:m IIIII%IIII ﬂ]lﬁllll Ilﬁllll T EITITT
= — T— T— T— — _—
mE=ElE=EEEElEEETE
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207 3"

15" 9"

159"

) 3"

) 3"

15" 9"
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Depth

Loadline Draft

Light Draft

25" 6"
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417 0"
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16°

1291167

2512

T

|

(76.20m)
(21.95m)
(4.88m)
(2.89m)
(0.75m)
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417 0"

41° 0"
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582
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Specifications - Marmac 18

Uniform Deck Load 4500 Ibsf (21,973 kg/m?)

Cargo Capacity at Loadline 5312 s. tons (4818m tons)
Gross Tonnage
Met Tonnage

i

-

s=oomemeeaE==ms=m

.
|

/

Length
Width
Depth

Loadline Draft

Light Draft

417 0"

250°

72
16°

129-1116"

25112

Specifications - Marmac 19

(76.20m)
(21.95m)
{4.88m)
(3.89m)
{0.75m)

410"

41°0"

Uniform Deck Load

41° 0

1943
582

410"

4500 Ibsift? (21,973 kg/m?)
Cargo Capacity at Loadline 5312 5. tons (4819m tons)
Gross Tonnage
Met Tonnage

S =EE=ENE=SlE=ElEEE

40 6"

40 6"
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Specifications - Marmac 20

Lenagth 250 (¥6.20m) Unifarm Deck Load 4500 |bsf2 (21,973 kgjm2]
Width iz {21.95m) Cargo Capacity at Loadline 5540 s.tons (5025m tons)
Depth 16 (4.88m) Gross Tonnage 2072
Loadline Draft 12 8-15M6" (3.89m) Met Tonnage 621
Light Draft 27" {0.79m)
26" 0" 407 4 0" 400 4 4 " 24 W
\ 24T
11" 10 12"
117 10 12"
- "
S / 24T
N — == — ==
Specifications - Marmac 21
Length 260 (79.25m}) Uniform Deck Load 4500 Ibsf2 (24,973 kgim?)
Width IFs {21.95m) Cargo Capacity at Loadline 5783 s. tons (4684m tons)
Depth 16 (4.88m) Gross Tonnage 2185
Loadline Drait 12°7-316"  (3.84m) Met Tonnage 655
Light Draft 24" (0.71m})
451 0" 41 . 41 0 . 41 0" 240

27" 4170
1

220

147 0"

22 g

13* 6"

147 0"

-
/ -
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Specifications - Marmac 22

Length 260 (7¥9.25m) niform Deck Load 4500 IbsifZ (21,973 kgim?)
Width 72 (21.95m) Cargo Capacity at Loadline 5692 s.tons (5163m tons)
Depth 16" (4.88m) Gross Tonnage 2072

Loadline Draft 12'6-13/16"  (3.83m) MNet Tonnage 621

Light Draft 2512 (0.79m)

0 41" ._\_- 41 __\__‘ 410 ._\_.- 41 41° 25

L ~3 N T =2 W\
)
406"
-
e S /o =N Lo s /ﬁﬁs—//
a
I N — — T f
I I [ I 1 I I | I
Speciﬂcations - Marmac 300
Length o0 (91.44m) Uniform Deck Load 4500 Ibsff2 (21,973 kaim?)
Width 100° (30.48m) Cargo Capacity at Loadline 11,318 s.tons (10,26¥m tons)
Depth 1997 (6.02m) Gross Tonnage 4422
Loadline Draft 15" 7-7116"  (4.76m) Met Tonnage 1326
Light Draft 28" (0.75m)
00"
40" 0" 9 9" 39 " 39 9" 39 9" 39" 9" 33" 30 0"
= I I i i
tise
350"
T
i
kL
x
- 1 1 "
I5'0
by x
=1 = —1 =7 =1 = (== )
= 1 I I Il IE I I Il I 1l |
=l I I I I I Ii 1T Ii I T T
T e
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Specifications - Marmac 400

Length 400 (121.92m) Uniform Deck Load 4500 Ibsf2 (21,871 kgij}
Width 999~ {30.4m}) Cargo Capacity at Loadline 12,6258 s.tons (11,453.9m tons)
Depth 20 (6.10m) Gross Tonnage 5781
Loadline Draft 143" {4.34m) Met Tonnage 1741
Light Draft Iy (0.75m)
[ Al i Al &0
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2.5 Virginia Beach

Global Rigging and Transport, LLC.

Global Rigging and Transport is a North American heavy lift and transport company which
engages in projects all over the world. The comnggaas two main offices: one in British
Columbia, Canada; and the other in Virginia Beach.

Equipment at their disposal includes hydraulic lifting up to 4000 tons, hydraulic jacking of
2200 tons, and hydraulic skidding systems for up to 5000 tons. Theangra|so offers

heavy rigging design and supply services. Past rigging projects have included crane
modification and relocation for theS.Navy, and all rigging for their projects are designed,
fabricated, and installed by Global Rigging.

A piece of Glolal Rigging equipment most relevant to an offshore project would be their 250
ton floating crane, nameBig JohnsonWhile the average rated capacity of the crane is 250
tons, it has lifted loads as heavy as 325 tons when offloading hopper barges awiwinigef

US Gulf in Tacoma, WashingtoBig Johnsorhas also been used to install ferry ramps,

salvage sunken vessels, load concrete girders for bridge projects, and launch yachts and tug
boats.

In addition to their existing equipment stationed worldwalép00 square foot shop in
Vancouver is available for the design and manufacturing of any additional equipment that
may be needed.

(Global Rigging and US Navy)

In 2002 Global Rigging disassembled

a US Navy crane for insptan, and then
relocated and reassembled the crane to
the opposite side of an existing crane on gk
the same pier.

5 - - T

(Gl obal Rig dplgnsondigaharging a yacht
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2.6 Barge Design Index
2.6.1 Inland Barges

Most barges in the United States are inland barges. They are designed to operate on rivers,
canals, sounds, bays, and lakes. They include deck barges, crane barges, hopper barges, and
shale barges.

Hull Plate Transverse Midship
{Deck, Side, Bottom) Bulkhead

Botiom Frames

Transverse Rake
Bulkhead

Manhale

Deck Frames

Rake Knuckle

Bilge Knuckle

Longitudinal

Deck Gunwale
Rake Truss

Longitudinal
Centerline
Bulkhead

Transverse Truss

Headlog

Wertical & Diagonal Corner
Stanchions

“Dimensions indicated on fings and charts herein are approxi sl and may not include fendaring andior other hull fittings affecting overall size.”

(Diagram of a Typical Inland Barype

Deck barges are simply designed to carry cargo atop a flat, openleck barges can carry
most any type of cargo, even livestock, and are even used as working platforms for workers
and machinery when there is no available or sufficient land to set on. Sometimes, liquid
cargos can be stored in the watertight, inter@npartments of deck barges.

Crane barges are basically deck barges designed and built specifically for the purpose of
supporting a working crane. They are designed for maximum flotation and strength through
the use of a beghaped stern and additionalédmal trusses or bulkheads.

Hopper barges are designed for the transport of dry bulk commodities like grain, timber, or
coal. They can be covered or open depending on the needs of the cargo, and consist of a
doublehull design wherein the main cargo hadd hopper, separated from the hull by void
spaces on the side and bottom. The hopper can then be removed from the vessel when it has
reached its destination for metered distribution of the cargo.
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Shale barges are designed specifically for the trahspoargo which cannot be discharged
overboard because of environmental hazards, typically oil and shale cuttings. They can be of
either a flat deck or hopper type design with extra bulkheads for maximum stability, as the
risk of capsizing must be optithaminimized.

2.6.2 Ocean Barges

Ocean barges are an alternative to fésghed ocean freighters for cargo transport beyond the
inland boundaries of a region and international shipping. Shallow or undeveloped ports are
usually inaccessible by largeigh but can accommodate barges just fine. Also, high volume
or extremely heavy cargo can be less practical to ship within a freighter (where they would
take up more of a limited cargo hold) than with a barge.

Oceanfaring barges are designed heavy anorgf in order to withstand the hazards of ocean
navigation, such as extreme weather.

Mavigalien TRANSOM
Light Stanard

Tawing Pad
N e COLLISKON ;:é: -

COMPARTMENT -~

Irfefmiational
Loadling
Marking

(Plirmsoll)

. GIDE FRAMES ™™

GUSSET o=
m’mc.w.u¢

Cesignation

(Diagram of a Typical Ocean Baige
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3. SHIP MODIFICATION AND MAINTENANCE

This section will discuss the needs of vessels specific to the transport and assembly of

wind turbine components at sea. By learning from the experience of previous wind

turbine construction vests and assessing the ship building resources available in the

Hampton Roads region, an effective plan of implementation can be drawn which will

meet the specific needs of Virginiads offsho

3.1 A2Sea

A2Sea is a Danish company founde@@00 for the specific purpose of providing
transport, installation, and maintenance services to the offshore wind industry. As of May,
2009, the company has installed over 60 perc

The company operates a fleettwb ships and two jackp barges ships, all specially

designed for the task of installing offshore wind turbines. Originally container ships
namedV/V Ocean AdandM/V Ocean Hannghe two large transport vessels were

obtained in 2000 through a logrmcharter agreement with OrierP.E.P, a shipping

company based in Copenhagen, Denmark. They were then modified by A2Sea, given on
board cranes and suspension legs to provide additional support during construction at sea.

In February 2005, A2Sea took falvnership of the vessels. The ship were then upgraded
with heavier lifting capacities and extended legs, and renamaéd/th8ea Energgnd

M/V Sea PowerlThe jacking legs were extended from their original 17 meters to 28.5
meters in length, allowing theta operate in depths of up to 25 meters. Both ships are
Germanischer Lloyd surface units. The ships have the same specifications, cranes, and
capacities with the exception of deadweights, wherein the 266&e@®Powers slightly
heavier than the 2384ri&ea EnergyThey now make their horort in Esbjerg,

Denmark.

Ship Specifications:

Length 91.76 m

Breadth 21.6 m

Draft 425 m

Gross Tonnage 3332 tons

Net Tonnage 999 tons

Deadweight 2384 tons

Hatch Covers McGregor steel pontoons handlegldcontainer spreader

Deck Capacity On Hatches 1.5 ton/nf

distributed loads ~ On Aft Deck 2.5 ton/m?
On Tanktop 4.0 ton/m?

Max Speed 8.5 knots

Accommodations 14 clients in single cabins + A2Sea Crew
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(The Sea mergyat work) (The Sea Poweloading up

Ship Cranes:

Main Cranes Demag CG2500
Main Boom 60 m

Main Jib 12m

Height 83 m above sea level
Radius 22 m

Capacity 100 pbns at 22 m reach

Applications up to 400 tons

Cargo Cranes Hydralift
Capacity 27 tons at 11.5 m reach
16 tons at 19.5 m reach (max)
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In 2007, A2Sea acquired its first jagk barge, th&ea Jackformerly theJumping Jack
from a longterm contract agreement with Thanet Offshore Wind Limited. The following
year, they purchased tisea Workeranother jackup barge, from Dutch barge supplier
Jack Up Barge BV.

Generally, the barges are used for installation of turbine foundations, and then the ships

are brought in for assembly of the turbines. During coostn, the barges can also be
used as additional platforms for transport of additional material.

Barge Specifications:

Flag

Length
Beam
Depth

Deck Load
Deck Space
Deadweight

Wave Height Limit
Operating Depths

No. of legs
Jacking System
Leg Length

Leg Dimensions
Winches

Winch Line Rills
Fuel Tank

Fresh WaterTanks
Sewage anks
Mooring System
Winches

Winch Power

Wires

Anchors
Accomodations
A2SEA Crew

Sea Jack

Germanischer Lloyd,
100 A5 Self ElevatingJnit
Dutch

95.6m

33.6m

70 m

20 ton/nt

1500 nf

2500 ton

1.5m
30m

4
Winch Driver

49 m

8.3x7.7m

(8) for jacking

(4) for retracting

60 tonseach

200 n?

93 nt

65 nt

4 pointhydraulic driven

(4) Skagits

136 tonbrake power

30 tonline pull

(4) 1000 m

(4) 10 ton

40 persons (shared cabins)
19- 27 pesons

(depending on project needs)

a7

Sea Worker

MSC SEA2000

ABS Self Elevating

Bahamas

55.5m

32.2m

50m

1600 tons

555x 32 m

85071 1480 tons
(depending on configuration)

1.5m

40 m

4

MSC type 2000
73.15m

3.0 m diameter
(4) electric driven
winches,

30 tons each

16 persons
0- 16 persons
(depending on project needs)
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Barge Cranes:
Sea Jack Sea Worker

Manitowoc M1200 Ringer PC300 Offshore Crane,
Manufactured by Favco
Cranes, Malaysia

Main Boom 45.7-115m 72-78 m

Jib (optional)

Max Capacity 800 tons at 21 m reach 270 tons a2 m reach
424 tons 32 m reach 84 tons at 54 m reach
Varies depending on crane Varies depending on crane
boom configuration boom configuration

The Sea Worker also has an optional 19.5 m diameter helideck, drilling equipment, pile
driving equipment, and an auxiliary crane that can lift up to 4 tons at a 15 meter radius.

In June 2009, A2Sea and its vessels were bought and acquired bly &xasrigy

company Dong Energy. Dong Energy has engaged
past. The recent acquisition is the companyd?od
wind program. The first step was taken three months prior, when it paccb@é wind

turbines from Siemens.
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3.2 Shipyards

The following shipyards have locations in the Hampton Roads area which provide ship
construction, modification,ral repair services.

3.2.1 Northrop Grumman Shipbuilding

The 550 acre Newport News shipyard of Northrop Grumman services both naval and
commercial vessels. It is the only shipyard in the nation which designs, builds, and
refuels nuclear powered aircrafirriers and one of only two companies which design
and build nucleapowered submarines.

They provide ship repair services for the U.S. government and both domestic and foreign
commercial vessels. Their repair capabilities include a machine shogabtesidtion,

motor rebuilding and repair, propulsion shaft repair up to 65 tons,daigacity pump

and valve repair and calibration, laboratory services, pipefitting, blast and coating,
painting, electrical work, and an emergency mobile repair team.

All of their standards and performance are in accordance with American Bureau of
Shipping (ABS), LIl oyddos Register, Det Nor ske
(BV), Germanischer Lloyd (GL), United States Coast Guard (USCG), and ISO 9001.

Their repair sarices are accessible by tbrdry docks, one floating dodhyree piers, and
an outfitting berth, with the following specifications:

Length(ft) Width (ft) Depth(ft)
Dry Dock 1 650 92 33
Dry Dock 2 862 116 31
Dry Dock 12 2170 250 33
Floating Dry Dock 600 140 43
Pier 2 982 70 45 (south) 35 (north)
Pier 5 1160 80 35
Pier 6 850 82 35
Outfitting Berth 1670 N/A 40

< Y

(Northrop Grummandés Newport News Shipyard
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3.2.2 Moon Engineering Company Inc.

Located in the Portsmouth Marine Terminal on 60 acres of waterfront property along the

Eli zabeth River, Moon sEblegpyanermbsiruotegdds shi pyard
navigable waterway. The location specializes in repair, conversion, and alteration of

commercial and Government vessels.

The site features two piers 650 and 799 feet in length, 50,000 square feet of industrial
shops and storageea, 3 RO/RO docks, and a minimum water depth of 36 feet at mean
low water.

Services relevat to ship repair and modification include: shipboard hull and tank
preservation, sheet metal product fabrication and installation, fluid systems overhaul, air
conditioning and refrigeration capabilities, engine overhaul and maintenance, pump/valve
overhaul, reubing of condensers and heat exchangers, bearing surface refurbishment,
rigging and lagging services, electrical work, coating, manufacturing of racksrend

and custom cargo containers. All operations are USN compliant.

Insulation - Shop
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(Layout of Moon Engineering Shipyard and Faciliies

In 2004, the company was acquired by Earl Industries, arceast ship engineering and
manufacturing service provider with locatiansBaltimore, Maryland; Maypoyt-lorida;
and now Portsmouth, Virginia.
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3.2.3 Lyon Shipyard Inc.

Located along the Eastern Branch of the Elizabeth River, Lyon Shipyard Incorporated is a
locally owned fultservice ship repair facility. Employing about 300 people, the shipyard
provides labor for nearly any repair or modification job. They do not offer engineering or
design services of any kind, but are equipped to perform any other task assigned to them.

Lyondés experience covers small rkfargrivadend bar ge
commercial, and government customers. They have experience with assembling cranes
onto barge platforms as well adding jackingegs to vessels of various sizes.

The facility itself consists of access to three railways, two dry dock2aufeet of
channel depth. The docks are each about 400 feet long.

SIC Code 3731

(Aerial Phdo of Lyon Shipyard, Along Eastern Branch Elizabeth River
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3.2.4 Colonna's Shipyard Inc.

Colonna's Shipyard is a full service ship repair facility located in the Port of Norfolk.
Coloma's full service team includes Colonna's Shipyard, Colonna Yachts, Steel America,
Colonna Down River, Norfolk Barge and Trade Team.

Colonna Down River is their mobile, federvice marine repair division. They offer 24
hour immediate response service 8@s a year.

Steel America is a large fabrication and machine shop located along the Elizabeth River
in Norfolk. They have a 5@n capacity indoor facility and 360,000 square feet of
outdoor space with deep water access, a barge loading ramp, ar@dtarildd system.

In addition to being certified as a NAVSEA Master Ship Repair Holder as well as an
Authorized Boat Repair Holder, Steel America has kaggde fabrication capacities such
as cutting up to 8 inch thickness of steel, shafting to 93dagth and 86 inches
diameter, and a 16@n capacity shop crane.

Their Trade Team service is an interactive database which brings together employers and
laborers in the marine and shipyard industrial and construction fields.

All services provided bgolonna's Shipyard are NAVSEAViaster Ship Repair (MSR),
Authorized Boat Repair (ABR) and 1ISO 9001:2000 Compliant.

(Aeri al Vi es®hipgafd) Col onnaé
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