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Project Background

The past century of commerce and warfare has lefiacy of thousands of sunken vessels alon@tBe
coast. Manyof these wrecks pose environmental threats because lvdizaedous nature of their cargoes,
presence of munitions, or bunker fuel oils left onboard. As these wrecks corrode andhigcangy
release oil or hazardous materials. Althoudbvavesselssuch as US8rizonain Hawaii, are weH
publicized environmatal threats, most wrecks, unless tip@ge an immediate pollution threat or impede
navigation, are lefalone and are largely fosggen until they begin to leak.

In order to narrow down the potential sites for inclusion into regional and area contiptgEmyin

2010, Congress appropriated $1 million to identify the most ecologically and economically significant
potentially polluting wrecks in U.S. waterEhis project supports thd.S.Coast Guard and the Regional
Response Teams as well as NOAA in ptining threats to coastal resources while at the same time
assessing the historical and cultural significance of theseenewable cultural resources.

The potential pollutinghipwreckswvereidentified through searching a broad variety of historicatces.
NOAA thenworked with Research Planning, INRRPS ASA and Environmental Research Consulting to
conductthe modeling forecastand theecological and environmental resources at risk assessments

Initial evaluations of shipwrecks located within Aritan waters found that approximately 60000

wrecks could pose a substantial pollution threat based on their age, type and size. This includes vessels
sunk after 1891 (when vessels began being converted to use oil as fuel), vessels built of kel or ot
durable material (wooden vessels have likely deteriorated), cargo vessel900eggrbss tons (smaller
vessels would have limited cargo or bun&apacity), and any tank vessel.

Additional ongoing research has revealed &¥atvrecks posa potentiapollution threat due to the

violent nature in which some ships sank and the structural reduction and demolition of those that were
navigational hazard3.o further screen and prioritize these vessels, risk factors and scores have been
applied to elementsuch as the amount of oil that could be on board and the potential ecological or
environmental impact




Executive Summary: Virginia

The tankeWirginia, torpedoed and

sunk during World War Il off the . xi‘zk ' %Vk?ssgive

mouth of the Mississippi River, ; i ,f” 1 pesheA)

Louisiana in1942, was identified aa ,FA 15 13 ‘?8 1‘1‘?‘,, \

potential pollution threathus a '7wo; L . "

screeningevel risk assessment was  |¢""° . —X e e %/

conducted. The different sections of fr | Jenniliim -

this document summarize what is iy A Y s

known about th&/irginia, the results of *ﬁiﬁiﬂgmjpﬁza ' ii‘f"""""”é?fm' 1

environmental impact modeling *;';mmfmms) w0 | gl L)

Composed)f different elease g‘pegzos,/pee } Obsi:sAAPproxmate?.aocatlofz; Wrgini:%(

scenarios, the ecological and secio 25 ;m " =T ‘%gzgtw&/izi =

economic resources that would be at | =" - 2502, g o] @ nBongr )| fao

risk in the event of releases, the i_Ps_ I a8 “ll(s/ o W§1\ s

screeningevel risk scoring results and —

overall risk assessment, and recommendations for

assessnm, monitoring, or remediation. Vessel Riskactors Risk Score

A1l: Oil Volume (total bbl)

Based on this screenitgvel assessmergach A2: Oil Type

vessel was assigned a summary score calculate( pojution B: Wreck Clearance

using the seven risk criteria described in this Egﬁg‘:‘sﬁ' 1. Bl_"”ing of the Ship Med

report.For the Worst Case Dischargérginia C2: Oil on Water

scoresMediumwith 12 points for the Most D1: Nature of Casualty

Probable Discharg@ 0% of the Worse Case — bz S"“Ct“fa' Breakup

volume) Virginia scored_ow with 11 points. Assessnent | Archaeological Assessment  Not Scored

Given these scoreand the higher level of data Wreck Orientation

certainty, NOAA recommends that this site be Depth

noted in Area Contingency Plagg that if a Confirmation of Site Conditi

mystey spill is reported in the general area, this Eg;gsima' Other Hazardous Materials Not Scored

vessel could be investigated as a soutcghould Munitions Onboard

beconsidered for an assessment if the resources Gravesite (Civilian/Military)

risk are underrepresented in this assessment. Historical Protection Eligibili

Archaeologists with BOEM and EEE should be WCD | MP (10%)

contacted for me information based on their 3A: Water Column Resourc| Low Low

surveys of the wreck sit@utreach efforts with the| £9°9! |"3p; water Surface Resourc| _Med |  Med

technical and recreational dive community as we 3C: Shore Resources Med Low

as commercial and recreational fishermen who | ¢ ., 4A: Water Column Resourc| Low Low

frequent the area would be helpful to gain Economic 4B: Water Surface Resourc| Med Med

awareness of localized spills iretkite RESOUICES | 4 shorResources Med Med
Summary Risk Scores 12 11

The determination of each risk factor is explained in the documer
This summary table is found on p&agf




Section 1: Vessel Background Information: Remediation of Underwater Legacy Environmental Threats (RULL

SECTION 1: VESSELB&ROUND INFORMATREBMEDIATION OF
UNDERWATER LEGACYIRRONMENTAL THREMRSLET)

Vessel Particulars

Official Name: Virginia
Official Number: 240389
Vessel TypeTanker

Vessel Class18,900 Dead Weight Ton
Class Turbine Tarde

Former Names:N/A
Year Built: 1941
Builder: Welding Shipyards, Inc. Norfolk, VA

Buil der6s Hull Number:

Flag: American

Owner at Loss: National Bulk Carriers Inc.

Controlled by: Unknown Chartered to: Standard Qil Co., of New Jersey
Operated by: Unknown

Homeport: Wilmington, DE

Length: 500 feet Beam: 70 feet Depth: 38 feet
Gross Tonnage:10,731 Net Tonnage:8,472
Hull Material: Steel Hull Fastenings: Unknown Powered by: Oil-fired steam
Bunker Type: Heavy fuel oil (Bunker C) Bunker Capacity (bbl): 12,151

Average Bunker Consumption pbl) per 24 hours:444
Liquid Cargo Capacity (bbl): 180,000 Dry Cargo Capacity: Unknown

Tank or Hold Description: Unknown
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Casualty Information

Port Departed: Texas City, TX Destination Port: Baton Rouge, LA
Date Departed:Unknown Date Lost: May 12, 1942
Number of Days Sailing:Unknown Cause of Sinking:Act of War (Torpedoes)
Latitude (DD): 28.87691 Longitude (DD): -89.45838
Nautical Miles to Shore:3.5 Nautical Miles to NMS: 253
Nautical Miles to MPA: 0.8 Nautical Miles to Fisheries:Unknown
Approximate Water Depth (Ft): 285 Bottom Type: Unknown

Is There a Wreck at This Location?The accuracy of the listed coordinates is not known, but the wreck
has been located and surveyed by the Bureau of Ocean Bfanggement

Wreck Orientation: Sitting on an even keel
Vessel Armament:None

Cargo Carried when Lost: 180,000bbl of gasoline equally distributed in 8 tanks

Cargo Oil Carried (bbl): 180,000 Cargo Oil Type: Light fuel oil
Probable Fuel Oil Remaining pbl): 0 12, 151 Fuel Type: Heavy fuel oil (Bunker C)
Total Oil Carried (bbl): O 192, 151 Dangerous Cargo or Munitions:No

Munitions Carried: None

Demolished after Sinking:Unknown Salvaged:No
Cargo Lost: Yes Reportedly Leaking: No
Historically Significant: Yes Gravesite: Yes

Salvage Owner:Not known if any
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Wreck Location
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Casualty Narrative

"At 22.03 hours on 12 May, 1942, the unescorted and unaviingidia (Master Bengt H. Larson) was hit

on the port sidetdhe #8 tank by one torpedo frdua507 while lying stopped at the pilot buoy one and a

half miles off the entrance to Southwest Pass, Mississippi River. Two minutes later she was hit on the
same side in the engine room by two more torpedoes which cafisethahe stern that quickly spread

out around the ship on both sides. The ship sank within a few minutes with the superstructure remaining
above water. The master, seven officers and 33 crewmen had no time to launch lifeboats so they were
forced to junp overboard. Only the two officers and 13 crewmen that jumped from the windward side and
swam away from the tanker survived, but one crewman later died of burns in the Marine Hospital in New
Orleans. The survivors were picked up by Biel57after 30 mintes and landed at Burwood, Louisiana.
Several crewmen exhibited bravery by saving the lives of men who had severe burns and could not
swim."

-http://www.uboat.net/allies/merchants/shipg% Hitml

TheVirginia was struck by a tpedo fired by a kboat while stopped to pick up a pilot a mile and a half
from the Mississippi RivelThree torpedoes caused immediate explosions and an infémdlames
surrounded the ship, and burning gasolivee on either side of the shifhere was no time to launch
lifeboats, and only 14 men were able to jump off the ship and.Wviiperished.
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-M. Wiggins "Torpedoes in the Gulf: Galveston and thBahats 19421943" Texas A&M University
Press, College Stati (1995), 556.

General Notes

AWOIS Data:
HISTORY
NM 2/44 REPORTED SILTED OVER, 12/20/43 H9256/71WDPR479,ITEM 8A; CLEARED
W/O HANG TO 54 FT (MLW) NOT CHARTED. POSITION IN DUMP SITE

DESCRIPTION
24 NO.530; TANKER; 10731 GT; SUNK 5/12/42 BYXUBMARINE; POSITION ACCURACY
WITHIN 1 MILE; LOCATED 1950 (SOURCE UNK.)

27 NO.490; TKR 8472 GT. SUNK 5/12/42. BUOY DISCONTINUED. WK COMPLETELY
SILTED OVER. APPROX. POS. LAT.28B3-06N, LONG.8926-42W

Wreck Condition/Salvage History

"The wreck is oriented wh the bow pointing northwest and the stern southeast. Average water depth at

the wreck is approximately 87 m. The site has approximately 14.6 m of relief above the seafloor. Most of

the superstructure is badly deteriorated, with biofouling making matyrésadifficult to identify. The

bridge structure is gone, but the bridge telegraph remains ivsiginiab s bow st ands appr ox
m proud of the seafloor. The vessel s stern exhib
seafloor and ipadly damaged. The aft deckhouse is a collapsed tangle of bent and broken metal. Several

nets are ensnared over this section of the vessel, particularly on the port side, making it difficult to assess.
The fish and invertebrate count at this site was impteta because of the poor visibility, but many species

were documented. Numerous nektonic crustaceans were observed, as well as black wire coral
(Stichopathesp.), black thorny coralAntipathes furcatg and colonies of scleractinian coraléadracis
myriasterandPourtalosmilia confertp Vermilion snapperRhomboplites aurorubehgas the

predominant fish specie documented over the wreck, but other species were observed near the site such as
red snapperiutjanus campechanysscamp llycteroperca phendxand spotted soapfisRypticus

maculate}"

-http://www.tos.org/oceanography/issues/issue_archive/issue_pdfs/22 2/22.2_church.pdf

Archaeological Assessment

The archaeological assessment provides additional primary source based documentation about the sinking
of vesselslt also provides conditicbased archaeological assessment of the wrecks when poésible

does not provide a ridhased score or definitly assess the pollution risk or lack thereof from these

vessels, but includes additional information that could not be condensed into database form.

Where the current condition of a shipwreck is not known, data from other archaeological studies of
similar types of shipwrecks provide the means for brief explanations of what the shipwreck might look
like and specificallywhether it is thought there is sufficient structural integrity to retaif ik is more
subjective than the Pollution Potential Treel @omputelgenerated resource at risk models, and as such
provides an additional viewpoint to examine risk assessments and assess the threat posed by these
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shipwreckslt also addresses questions of historical significance and the relevant historicgtieser
laws and regulations that will govern-site assessments

In some cases where little additional historic information has been uncovered about the loss of a vessel,
archaeological assessments cannot be made with any degree of certainty and preparedFor

vessels with full archaeological assessments, NOAA archaeologists and contracted archivists have taken
photographs of primary source documents from the National Archives that can be made available for
future research or esite activities.

Assessment

The tankeNirginia was sunk by German Submaride507 off the coast of Louisiana on May 12, 1942

At the time of its loss, the tanker was carrying 180 [lf gasoline equally distributed in eight tanks

and had a bunker capacity of 12,13 of Bunker C fuel oil As the ship stopped to pick up a pilot at the

entrance to the Mississippi River, three torpedoes struck the tdimieefirst torpedo struck on the port

side aft in the number eight tarlkwo minutes later, the second and thingtaloes struck the tanker in

the portside fire and engine roomdthough the first torpedo caused no fire, the second and third

torpedoes ignited the cargo of gasoline and fire spread along the entire length of.tRestifs of the
sinkingrevealthai b ur ni ng gasoline was scattered for 50 fee
port side even a larger area was coveféis fact made it almost impossible for the crew to leave the

shipdo When the ship was last seen on May 13, it was still aflithtthe superstructure on fire.

TS I T UOE T e T Y, PP BT

Fill in this diagram to shew
attack hits, fires, explosions, ete.

N S
;XXK ;
]

[ovER] 16—34368-1
Figure 11: U.S. CoastGuarddiagram of the location of torpedo impact¥/agohigmage courtesy of National
Archives, Washington, DC).

Based on the damage caused by the torpedoes and the fire that envelopigd ithie Bkely that many of

the cargo tanks were damaged or breached by the torpedo blasts and the fire and may no longer contain
oil. Today, the tanker is in approximately 285 feet of water and rests on an even keel, which is an
orientation that ofteteads to the loss of oil from vents and piping long before loss of structural integrity

of hull plates from corrsion or other physical impacts.

Since NOAA archaeologists have never examined the site, we cannot provide additional condition based
assessmes of the wreck, but archaeologists with the Bureau of Ocean Energy Management (BOEM),
Bureau of Safety and Environmental Enforcement (BSEE), and C & C Technologies, Inc. have visited the
site and can provide additional informatiorthie U.S. Coast Guardf necessarylf theU.S.Coast Guard

decides to assess the wreck, it should first contact the archaeologists WB@®ENandBSEEfor more
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information as well as to ensure compliance with archaeological standards for assessing a historic
resource.

It should also be noted that this vessel is of historic significance and will require appropriate actions be
taken under the National Historic Preservation Act (NHPA) and possibly the Sunken Military Craft Act
(SMCA) prior to any actions that could impact thegrity of the vessel. This vessel may be eligible for
listing on the National Register of Historic Places and is considered a war grave and appropriate actions
should be undertaken to minimize disturbance to the site.

Background Information References
Vessel Image Sourcesttp://www.uboat.net/allies/merchants/ships/1635.html

Construction Diagrams or Plans in RULET Database™No
Text References:

-Office of the Chief of Naval Operatien

Tenth Fleet ASW Analysis & Stat. Section Series XlIl. Report and Analyses of U. S. and Allied Merchant
Shipping Losses 1941945 Uniwalecd Wesfkust, Records of the Office of the Chief of Naval

Operations, Box 251, Record Group 38, National Archivéxo#lege Park, MD.

-http://www.tos.org/oceanography/issues/issue_archivel/issue pdfs/22 2/22.2 church.pdf
-AWOIS No. 290

-Coast Guard ID 5965

-http://www.uboat.net/allies/merchants/ships/1635.html

-M. Wiggins "Torpedoes in the Gulf: Galveston and thBaats 19421943" Texas A&M University

Press, College Station (1995),-56.

Vessel Risk Factors

In this section, the risk factors that are associated with the vessel are defined and then applied to the
Virginia based on the information available. These factors are reflected in the pollution potential risk
assessment development by th&. Coast Giard Salvage Engineering Response Team (SBR?)

means to apply a salvage engineero6s perspective t
analysis reflected in Figure2is simple and straightforward and, in combination with the accompanying
archaeologicahssessment, provides a picture of the wreck that is as complete as possible based on
current knowledge and best professional judgment. This assesfmaeniotake into consideration

operational constraints such as depth or unknown location, but rather attempts to provide a replicable and
objective screening of the historical date for each vessel. SERT reviewed the general historical
information available fortte database as a whole and provided a stepwise analysis for an initial indication
of Low/Medium/High values for each vessel.

In some instances, nuances fromahehaeologicahssessment may provide additional input that will
amend the score for SectionWWhere availableadditional information that may have bearing on
operational considerations for any assessment or remediation actsyiresided
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Pollution Potential Tree

Was there oil
onboard?
(Excel)

Yes or ?

Was the wreck
demolished?
(Excel)

Yes

—>< Low Pollution Risk >

No or ?

Yes

Was significant cargo
lost during casualty?
(Research)

Yes Likely all cargo lost?

(Research)

No or ? No or ?

Is cargo area
damaged?
(Research)

Ye54<Medium Pollution Risk)

No or ?

ot
> gh Pollution Risk
o

Figure 12: U.S.Coast Guard Salvage Engineering Response Team (SERT) developed the above Pollution Poter
Decision Tree

Each risk factor is characterized as High, Medium, or Low Risk or a catagprgpriate equivalent such
as No, Unknown, Yes, or Yes Partiallyhe risk categories correlate to the decision points reflected in
Figure 12.

Each of the risk factors also has a fAdata quality
the information on which the risk ranks were assigned. The qoélihe information is evaluated with
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respect to the factors required for a reasonable preliminary risk assessment. The data quality modifier
scale is:
9 High Data Quality: All or most pertinent information on wreck available to allow for thorough
risk asseswent and evaluation. The data quality is high and confirmed.
1 Medium Data Quality: Much information on wreck available, but some key factor data are
missing or the data quality is questionable or not verified. Some additional research needed.
1 Low Data Quality: Significant issues exist with missing data on wreck that precludes making
preliminary risk assessment, and/or the data quality is suspect. Significant additional research
needed.

In the following sections, the definition of lomedium and high for ach risk factor is provided. Also,
the classification for th¥irginia is provided, both as text and @isadingof the applicable degree of risk
bullet.

Pollution Potential Factors

Risk FactoAl Total Oil Volume
The oil volume classificationsorrespond to the 8. Coast Guard spill classifications:
1 Low Volume: Minor Spill <240 bbl (10,000 gallons)
f Medium Volume: Medium Spill © 2 4 @,400 bbl (100,000 gallons)
f High Volume: Major Spill ©2, 400 bbl (0100, 000 gallons)

The oil volume riskclassifications refer to the volume of the miilstly Worst Case Discharge from the
vessel and are based on the amount of oil believed or confirmed to be on the vessel.

TheVirginia is ranked as High Vamebecause it is thought to have a potential fotal2,151bbl,
although some of that was lost at the time of the casualty due to the explBsitsmquality isnedium

The risk factor for volume also incorporates any reports or anecdotal evidence of actual leakage from the
vessel or reports from\ekrs of oil in the overheads, as opposed to potential leakage. This reflects the
hi story of t he vemwremisdfdecakage #dmaldirginia. Ther e ar e

Risk FactoA2 Qil Type
The oil type(s) on board the wreck are classified only with regard to persistence, using.tbeast
Guard oil grouping (Toxicity is dealt with in the impact risk for the Resources at Risk classifications.)
The three oil classifications are:
1 Low Risk: Group I Qils T nonpersistent oil (e.g., gasoline)
1 Medium Risk: Group Il 7 1ll Oils T medium persistent oil (e.g., diesel, No. 2 fuel, light crude,
medium crude)

1Group | Gilr Nonpersistentiois d e f i n e dbased oil tha, atghee of shipnent, monsists of hydrocarbon fractions: At least

50% of which, by volume, distill at a temperature of 340°C (645°F); and at least 95% of which, by voluateredaftB7d°&€temper
(700AF) . o

Group HSpecific gravitydahan 0.8&ude [API° >35.0]

Group IHSpecific gravity between 0.85 and less@han [ API A 035. 0 and >17. 5]

GrouplVSpeci fic gravity between 0.95 to and including 1.0 [API A

9
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9 High Risk: Group IV T high persistent oil (e.g., heavy crude oil, No. 6 fuel oil, Bunker C)

TheVirginia is classified agligh Risk because theunker oil is heavy fuel oil, a Group Ml type. The
gasoline cargo was assumed to have escaped at the time of the casualty or after the ve3ath sank
quality is high.

Was the wreck demolished?

Risk Factor B: Wreck Clearance
This risk factor addresses whether or not the vessel was historically reported to have been demolished as a
hazard to navigation or by other means such as depth charges or aerial bombs. This risk factor is based on
historic records and does not take into account what a wreck site currently looks like. The risk categories
are defined as:
1 Low Risk: The site was reported to have been elgtiestroyed after the casualty
1 Medium Risk: The wreck was reported to have been partially cleared or demolished after the
casualty
9 High Risk: The wreck was not reported to have been clearelémolished after the casualty
1 Unknown: It is not known whether or not the wreck was cleared or demolesthtba time of or
after the casualty

TheVirginia is classified as High Risk because there are no known historic accounts of the wreck being
demolished as a hazard to navigation. Data quality is high.

Was significant cargo or bunker lost during casualty?

Risk Factor C1: Burning of the Ship
This risk factor addresses any burning that is known to have occurred at the time of the vessel casualty
and may have resulted in oil products being consumed or breaks in the hull or tanks that would have
increased theotential for oil to escape from the shipwreck. The risk categories are:

1 Low Risk: Burned for multiple days

1 Medium Risk: Burned for several hours

9 High Risk: No burning reported at the time of the vessel casualty

1 Unknown: It is not known whether or not thvessel burned at the time of the casualty

TheVirginia is classified as Medium Risk becaussignificant fire was reported at the time of the
casualty Data quality is high.

Risk Factor C2: Reported Oil on the Water
This risk factor addresses reporioi on the water at the time of the vessel casualty. The amount is
relative and based on the number of available reports of the casualty. Seldom are the reports from trained
observers so this is very subjective information. The risk categories areddesdine
1 Low Risk: Large amounts of oil reported on the water by multiple sources
I Medium Risk: Moderate to little oil reported on the water during or after the sinking event
9 High Risk: No oil reported on the water

10
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1 Unknown: It is not know whether or not theveas oil on the water at the time of the casualty

TheVirginia is classified as Medium Risk because the oil was reported to have spread across the water as
it burned. Data quality ikigh.

Is the cargo area damaged?

Risk Factor D1: Nature of @&sualty
This risk factor addresses the means by which the vessel sank. The risk associated with each type of
casualty is determined by the how violent the sinking event was and the factors that would contribute to
increased initial damage or destructidritee vessel (which would lower the risk of oil, other cargo, or
munitions remaining on board). The risk categories are:

I Low Risk: Multiple torpedo detonations, multiple mines, severe explosion

1 Medium Risk: Singletorpedo, shellfire, single mine, ruptw&hull, breaking in half, grounding

on rocky shoreline
1 High Risk: Foulweather, grounding on soft bottom, collision
1 Unknown: The cause of the loss of the vessel is not known

TheVirginia is classified as Low Risk because there waudtiple torpedo detonations. Data quality is
high.

Risk Factor D2: Structural Breakup

This risk factor takes into account how many pieces the vessel broke into during the sinking event or
since sinking. This factor addresses how likely it is that multiple coemgerof a ship were broken apart
including tanks, valves, and pipes. Experience has shown that even vessels broken in three large sections
can still have significant pollutants on board if the sections still have some structural integrity. The risk
categoies are:

Low Risk: The vessel is broken into more than three pieces

Medium Risk: The vessel is broken into twbree pieces

High Risk: The vessel is not broken and remains as one contiguous piece

Unknown: It is currently not known whether or not the vedseke apart at the time of loss or
after sinking

= =A =4 =4

TheVirginia is classified asligh Risk because it isot broken apart but remains in one contiguous piece
Data quality is high.

Factors That May Impact Potential Operations

Orientation (degrees)

Thisfactor addresses what may be known about the current orientation of the intact pieces of the wreck
(with emphasis on those pieces where tanks are located) on the seafloor. For example, if the vessel turtled,
not only may it have avoided demolition as adrdzo navigation, but it has a higher likelihood of

retaining an oil cargo in the narented and more structurally robust bottom of the hull.

11
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TheVirginia is resting upright on the bottom. Data quality is high.
Depth

Depth information is provided whekmown In many instances, depth will be an approximation based on
charted defits at the last known locations.

TheVirginia is 285feet deep. Data quality is high.

Visual or Remote Sensing Confirmation of Site Condition

This factor takes into account whhe physical status of wreck site as confirmed by remote sensing or

other means such as ROV or diver observations and assesses its capability to retain a liquid cargo. This
assesses whether or not the vessel was confirmed as entirely demolished abta hazagation, or

severely compromised by other means such as depth charges, aerial bombs, or structural collapse
TheVirginia has been surveyed by BOEM and C & C Technolo@iesa quality is high.

Other Hazardous (N@il) Cargo on Board

This factoraddresses hazardous cargo other than oil that may be on board the vessel and could potentially
be released, causing impacts to ecologicalsatb-economiaesources at risk

There are no reports of hazardous materials onboard. Data quality is high.

Munitions on Board

This factor addresses hazardous cargo other than oil that may be on board the vessel and could potentially
be released or detonated causing impacts to ecologicabai:conomicesources at risk

TheVirginia did not carry any muitions. Data quality is high.

Vessel Pollution Potential Summary

Table 1 summarizes the risk factor scores for the pollution potential and mitigating factors that would
reduce the pollution potential for thérginia. Operational factors are listed but do not have a risk score.
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Table 11: Summary matrix for the vessel risk factorgifgirtaslorcoded as red (high risk), yellow (medium
risk), and green (low risk).

Data Risk
Vessel Risk Factors Quality Comments S
core
Score
AZ Oil Volume (total bbl) | Medum | Maximum af,15bbl, not reported to be lea
A2 Qil Type High | Bunkefuelis heavy fuel oil, a Group IV oil ty
Polluti B: Wreck Clearance High | Vessel not repor@sicleared
ollution - - - - — -
Potential C1: Burning of the Ship High gll?nmcant fmta v(\j/as r;ahporte(tj . - Med
Factors C2: Oil on Water High > il was reported on the water; amount is nq
nown
D21 Nature of Casualty High | Multiple torpedo detonations
D2 Structural Breakup High | Vessel remaiirsone contiguous piece
. Detailed sinking recadd site repo$this
Archaeological . . . X . . Not
Assessment Archaeological Assessmel| High | ship exist, assessment is believed to be vel Scored
accurate
Wreck Orientation High | Upright
Depth High | 285ft
Visual or Remote Sensing . .
Confirmation of Site Condi High | Locatiohas been surveyed
Operational Other Hazardous Material Hiah | No Not
Factors Onboard 9 Scored
Munitions Onboard High | No
Gravesite (Civilian/Military] High | Yes
HistoricaProtection Eligibilil . .
(NHPA/SMCA) High | NHPA angossiblsMCA
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SECTION 2: ENVIRONMENTAL IMPACT MODELING

To help evaluate the potential transport and fates of releases from sunken wrecks, NOAA worked with
RPS ASAto run a series of generalized computer model simulations of potential oil releases. The results
are used to assess potential impacts to ecolagichtocieeconomic resources, as described in Sections

3 and 4. The modeling results are useful for this scredaim risk assessment; however, it should be

noted that detailed site/vessel/and seasonally specific modeling would need to be condudtedrmprio
intervention on a specific wreck.

Release Scenarios Used in the Modeling
The potential volume of leakage at any point in time will tend to follow a probability distribiviast.

dischargesire likelyto be relatively small, though there couldrbeltiple such discharges. There is a
lower probability of larger discharges, though these scenarios would cause the greatest davioage. A
Case DischargdWCD) would involve the release of all of the cargo oil and bunkers present on the
vessel. In thease of theVirginia this would be about3,000bbl (rounded up from 12,151 blbf Bunker
C fuel oilbased on current estimates of the maximum amount of oil remaining onboard theleeck.
gasoline cargo was assumed to have been lost at the time dfittentror after the ship sank.

Thelikeliestscenario of oil release from most sunken wrecks, includinitiginia, is a small, episodic
releasahat may be precipitated by disturbance of the vessel in storms. Each of these episodic releases
may causempacts and require a responigpisodicreleases are modeled using 1% of the WCD. Another
scenario is a very low chronic release, i.e., a relatively regular release of small amounts of oil that cause
continuous oiling and impacts over the course of a long period of time. This type of release would likely
be precipitated by corrosion of piping that allows oil to flow or bubble out at a slow, steadymateic
releases are modalusing 0.1% of the \@D.

TheMost Probable scenario is premised on the release of all the oil from one tank. In the absence of
information on the number and condition of the cargo or fuel tanks for all the wrecks being assessed, this
scenario is modeled using 10% of the WQBeLarge scenario is loss of 50% of the WCD. The five

major types of releases are summarized in TalilleThe actual type of release that ocawits depend on

the condition of the vessel, time factors, and disturbances to the Watekthat episodiand chronic
releasescenaris represent amallrelease that iszpeated many times, potentialgpeatinghe same

magnitude and type of impgs)with each releas@heactual impacts would depend on the

environmental factors such as rtiale and forecdswinds and currentduring each release and the
typesfjuantitiesof ecological and socieconomic resources present.

The model results here are based on runnin@B® ASA Spill Impact Model Application Package
(SIMAP) two hundred times for each of tfiee spill volumes shown in Table2 The modefrandomly
selecs the date of the release, atmlrespondingnvironmental, wind, and ocean current information
from a longterm wind and current database.

When a spill occurs, the trajectory, fate, an@es of the oil will depend on environmental variables,
such as the wind and current directions over the course of the oil release, as well as seasonal effects. The
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magnitude and nature pbtential impacts to resourcedll also generally have a strongas®nal
component (e.g., timing of bird migrations, turtle nesting periods, fishing season®urism seasons).

Table 21: Potential oil release scenario typesVagiha

. Release per . : Relative .
Scenario Type Episode Time Period Release Rate T - Response Tier
Chronic 13bbl Fairly regular 100 bbl over More likely Tier 1

(0.1% of WCD) intervals or constg several days

I(Elp();:%(?i\c/:vcm 130bbl Irregular intervals ﬁc\)/lfrrssgrvggs Most Probable | Tier 12
ggﬁ/i Z;ovt\)/acbée) 1,300bbl Onetime release Sgﬁrrssc?rvggs Most Probable | Tier 2
I(_égog/oe of WCD) 6,500 bbl Onetime release S(;/uerrssc?rvgg/ls Less likely Tier 23
Worst Case 13000 bbl Onetime release Over several Leastikely Tier 3

hours or days

The modeling results represent 200 simulations for each spill volume with variations in spill trajectory
based on winds and currents. The spectrum of the simulations gives a perspective on the variations in
likely impact scenarios. Somesaurces will be impacted in nearly all cases; some resources may not be
impacted unless the spill trajectory happens to go in that direction based on winds and currents at the time
of the release and in its aftermath.

For the large and WCD scenarios, theation of the release was assumed to be 12 hours, envisioning a
storm scenario where the wreck is damaged or broken up, and the model simulations were run for a
period of 30 days. The releases were assumed to be from a depth beBwmete?s above treea floor,
using the information known about the wreck location and depth.

As discussed ithe NOAA 203 Risk Assessment for Potentially Polluting Wrecks in U.S. Waters,

NOAA identified 87 high and medium priority wrecks facreeningevel riskassessmenWwithin the

available funds, it was not feasible to conduct computer model simulationsg8@hadih and medium
priority wrecks. Therefore, efforts wereandade to
with similaroil types.In general, the wreckith the largest potential amount of oil onboard was selected

for modeling of oil release volumes, and the results were used as surrogates for the other vessels in the
cluster. In particular, the regression curves created for theleabaleeck were used to determine the

impacts to water column, water surface, and shoreline resoliteE¥irginia, with up to12,151bbl of

heavy fuel onboard, was clustered with Eh&V. Gallaghewhich was modeled &6,000 bbl of heavy

fuel oil. Figure2-1 shows the location of both vessels.

It is important to acknowledge that these scenarios are only for this scHEmréhgssessment. Detailed
site/vessel/and seasonally specific modeling would need to be conducted prior to any intervention on a
spedfic wreck.
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Figure 21: Location of thérginidred triangle), the wreck discussed in this packagR,.Ahdxhkagh@ged
circle) which was the wreck that was actually modeled in the computer modeling simulations. The result
theR.W. Gallhgrare used to estimate the impacts of releasesMiagimiees discussed in the text.

Oil Type for Release
TheVirginia containeda maximum ofL2,151bbl of heavy fuel oil athe bunkefuel (a Group IV 0i).

Thus the spill modefor theR.W.Gallagher, whichwas run usindneavyfuel oil, was used for this
assessment of thérginia.

Oil Thickness Thresholds
The model results are reported for different oil thickness thresholds, based on the amount of oil on the

water surface or shoreline atite resources potentially at risk. Tabl 8hows the terminology and
thicknesses used in this repddr both oil thickness on water and the shoreline. For oil on the water
surface, ahickness of 0.01 g/mwhich would appear as a barely visible shees used as the threshold

for socieeconomic impacts because often fishing is prohibited in areas with any visible oil, to prevent
contamination of fishing gear and catch. A thickness of 16 was used as the threshold for ecological
impacts, primarilydue to impacts to birds, because that amount of oil has been observed to be enough to
mortally impact birds and other wildlifén reality, it is very unlikely that oil would be evenly distributed

on the water surface. Spilled oil is always distributedipbt on the water surface in bands or tarballs

with clean water in between. So, Tabl@2 shows the number of tarballs per acre on the water surface
for these oil thickness thresholds, assuming that each tarball was a sphere that was 1 inch in diameter.
For oil stranded onshoretlaickness of 1 g/fwas used as the threshold for see@mromic impacts

because that amount of oil would conservatively trigger the need for shoreline cleanup on amenity
beaches. A thickness of 100 giwas used as the threstidor ecological impacts basem a synthesis of
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the literature showing that shoreline life has been affected by this degree of Biéinguse oil often
strands onshore as tarballs, Tabe2shows the number of tarballs péran the shoreline for tise oil
thickness thresholds, assuming that each tarball was a sphere that was 1 inch in diameter.

Table 2a:0il thickness thresholds used in calculating area of wateRefeyeot&dctions 3 and 4 for
explanations of the thresholds for ecological asmbsoni resource impacts.

. o Sheen Approximat&heen No. of 1 inch :
Oil Description Appearance Thickness Tarballs Threshold/Risk Factor
_ Socieeconomic Impacts
Oil Sheen Barely Visible| 0.00001 mn 0/2,% gf;;grrgalls to Water Surface/Risk
9 P Factor 4B and 2
-5 0065.000 Ecological Impacts to
Heavy Oil Sheer| Dark Colors | 0.01 mm 10 g/rh : ' Water Surface/ Risk
tarballs per ac
Factor 3B and 2

Table 22b:Qil thickness thresholds used in calculating miles of shorelirRefapactelctions 3 and 4 for
explanations of the thresholds for ecological asmbsoni resource impacts.

. - oll Approximat&Sheen No. of Iinch .
Oil Description Appearance Thickness Tarballs Threshold/Risk Facto
~0.120.14 Socieeconomic Impact
Oil Shedmarballd Dull Colors 0.001 mm 1 g/m S to Shoreline Users/Ris
tarballs/m
Factor 4@ and 2
Ecologicaimpacts to
Oil Slickarballs | Brown to Blac| 0.1 mm | 100 g/fh | ~1214 tarballsAn| Shoreline Habitats/Ris
Factor 3@ and 2

Potential Impacts to the Water Column
Impacts to the water column from an oil release fronMinginia will be determined by the volume of

leakage. Because oil from sunken vessels will be released ptessures, the droplet sizes will be large
enough for the oil to float to the surface. Therefore, impacts to water column resources will result from
the natural dispersion of the floating oil slicks on the surface, which is limited to about theféap. 33

The metric used for ranking impacts to the water column is the area of water surfatthat has been
contaminated by 1 part per billion (ppb) oil to a depth of 33 feet. At 1 ppb, there are likely to be impacts
to sensitive organisms in the wat®lumn and potential tainting of seafood, so this concentration is used
as a screening threshold for both the ecological and-sgoieomic risk factors for water column

resource impacts. To assist plannersriderstanding thecak of potential impactfor different leakage
volumes, a regression curve was generated for the water column volume oiled using the five volume
scenarios, which is shown in Figur&€2which is the regression curve for RaN. GallagherUsing this
figure, the water column impts can be estimated for any spill volur@a Figure 22, arrows are used to
indicate the where the WCD for thérginia plots on the curve and how the area of the water column
impact is determined.

2French, D., M. Reed, K. Jayko, S. Feng, H. Rines, S. PaggiadoPuickett, A. Keller, F. W. French llI, D. Gifford, J.

McCue, G. Brown, E. MacDonald, J. Quirk, S. Natzke, R. Bishop, M. Welsh, M. Phillips and B.S. Ingram, 1996. The CERC
type A natural resource damage assessment model for coastal airdmaeints @4RDAM/CME), Technical

Documentation, VeNI| Final Report, Office of Environmental Policy and Compliance, U.S. Dept. Interior, Washington, DC

17



Section 2: Environmental Impact Modeling

30

Water Column Impact

25

20

Ny

15

10

0 & -
0 20,000

Area (sg. mi.) of the Upper 33 Feet of Water

40,000 60,000 80,000
Spill Volume (bbl)

T

100,000

1

120,000

Figure 2:Regression curve for estimating the area of watat oolaibuve ppbaromaticenpacted as a
function of spill volume foYittggniaThis regression curve was generatedXdWilgallaghevhich

has the same oil type and similar voluneaitidilpeteases as YheginiaThe arrows indicate where the

WCD for théirginidalls on the curve and how the area of water columemifgiaterminefdr any

spill volume.

Potential Water Surface Slick

The slick size from an oil releagea function of the quantity releasethe estimated water surface

coverage by

a

fresh slick (the

tot al

water

is shown in Table-3, as theneanresult of the 200 model runs for tReW. Gallaghethen using the
regression curvehown in Figure 2.8 calculate the values for the different release scenarios for the

Virginia. Note that this is an estimate of total water surface affected oveday3@eriod. The slick will
not be continuous but rathbe broken and patchy. Surface expression is likely to be in the form of
sheens, tarballs, and streaménshe model, the representative heavy fuel oil used for this analysis
spreads to a minimum thickness of approximately 975, gl the oil is no&ble to spread any thinner,

sur f ac

owing to its high viscosityAs a result, water surface oiling results are identical for the 0.01 and 10 g/m
thresholdsThe location, size, shape, and spread of the oil slick(s) from an oil release frigirgthia
will deperd on environmental conditions, including winds and currents, at the time of release and in its
aftermath Refer to the risk assessment package foRthNg. Gallaghefor maps (Figs. 2 and 23)

showing the areas potentially affected by slicks uiegMcst Probable volumandthe socieeconomic

andecological thresholds.
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Table 23: Estimated sliakea swepn water for oil release scenarios frdirgthi@based on the model results

for thR.W. Gallagher
Estimaed SlickAreaSwept
Scenario Type Oil Volume (bbl) Mean of All Models
0.01 g/ra 10 g/mA
Chronic 13 140mp 140mp
Episodic 130 480m? 480m?
Most Probable 1,300 1,600mp 1,600m?
Large 6,90 3,900m? 3,900mP
Worst Case Dischargg 13000 5,700m¢ 5,700mg

The actual area affected by a release will be determined by the volume of leakage, whether it is from one
or more tanks at a time. To assist plannersiderstanding thecak of potential impad for different

leakage volumes, a regression curve was generated for the water surface area oiled using the five volume
scenarios for th&.W. Gallagherwhich is shown in Figure-2 and referenced in Table2 Using this

figure, the area of water surfaaith a barely visible sheen can be estimated for any spill volume from the
Virginia.

Water Surface Area Oiled

20000
18000

16000 [10.01 g/m2 Threshold /E'
14000 ¢ 10 g/m2 Threshold
12000
10000 /@/
8000
6000 =
z/(
4000 /_
2000

0 T T T T T 1
20000 40000 60000 80000 100000 120000

Spill Volume (bbl)

L)

Area (sq. mi.)

© {ow

Figure 23: Regression curve for estimating the amount of water surface oiling as a function of spill volume for the
Virginiashowing both the ecological thresi@ld)/frand socieconomic threshold of 0.03, bAsed
on the model results foRINE. Gallaghdihe arrows indicate where the WCD\Mgihidalls on the
curve and how the area of water surface impact can be determined for afyhsmlinalsifioe each
threshold are so similarttit plot on top of each other.
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Potential Shoreline Impacts
Based on these modeling resutsyrelines at riskof oiling extend from the Chandeleur Islands to south

of the Rio Grande, into MexicgRefer to Figure b in theR.W. Gallaghepackage to see the probability

of oil stranding on the shoreline at concentrations that exceed the threshold &f fbigihe Most

Probable releasefHowever, the specific areas that would be oiled will depend on the currents and winds
at the time of the oil release(s), as walloa the amount of oil releasdtstimated miles of shoreline

oiling abovethe socieeconomic threshold df g/nf andthe ecdogical threshold of 00 g/n¥ by scenario

type are shown in Table4

Table 24: Estimated shoreline oiling from leakage Wogirireased on the modeling results fRMhe

Gallagher
Scenario Type Volume (bbl) Estim_a_ted Miles of Shoreling Estim_ated Miles of Shoreling
Oiling Abovel g/mi Oiling Abovd00g/n?
Chronic 13 16 1
Episodic 130 22 3
Most Probable 1,300 30 8
Large 6,90 37 16
Worst Case Discharg| 13000 41 21

The actual shore length affected by a release will be detertjndnd volume of leakagend

environmental conditions during an actual reledseassist planners in scaling the potential impact for
different leakage volumes, a regression curve was generated for the total shoreline length oiled using the
five volume senarios for thd.W. Gallagheras detailed in Table-2 andshown in Figure 2. Using

this figure, the shore length oiled can be estimated for any spill volume frovirgjiaa.

Shoreline Oiling

60 — 1 @ 1 g/m2 Threshold
4 100 g/m2 Threshold O
50
*
= *
__ 40 7
e 0 /
< 30
73
c
3
20 /
10

0 T T T T T T 1
0 20000 40000 60000 80000 100000 120000

Spill Volume (bbl)

Figure 24: Regression curve for estimating the amount of shoreline oiling at different thresholds as a function of
volume for thérginiabased on the model results fBrWeGallaghdihe arrows indicate where the
WCD for théirginidalls on the curaed how tHengttof shoreline impact can be determined for any
spill volume
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SECTION 3: ECOLOGICAL RESOURCES AT RISK

Ecologicalresources at risk from a catastrophic release of oil froriitiggnia (Table3-1) include
numerous guilds of birds, particularly those sensitive to surface oiling while rafting or plunge diving to
feed and are preseim nearshore/offshore waters. Coastal marshes and barrier islands support large
number of nesting shorebsénd wading birds and provide foraging grounds for overwintering
shorebirds and waterfowl and migrating shorebirds and passerireedition,nearshore waters of the

Gulf support highly productive coastal fisheries for both finfish and invertebratasp ke s

ridl

turtles use coastal waters heavily to travel between nesting beaches in South Texas and Mexico and
foraging grounds near the Mississippi River Delta.

Table 3L: Ecological resources at risk from a release of oiVfrgimizhe
(FT = Bderal threatened; FE = Federal endangered; ST = State threatened; SE = State endangered)

Species Group

Species Subgroup and Geography

Seasonal Presence

Coastal birds i

Louisianbaysare important habitat for wintering waserfmelting
densities aip to 900 birds per square mile

RaptorgAmerican kestrel,thern harriers, radled hawk, turkey vujturg
Cooperds hawk, osprey, bald eas
Half of North Ameripapulation of mottled duck inhabits Louisiana

Ospreys present dur
winter

Mottled duck nests
MarSep

1
1
Nesting and
migratory
hotspots T

f

f
f

il

Chandeleur Islands
*bp = breeding pairs, otherwise nuanbieidividual bird counts

Critical hatat for wintering piping plover (FT)

Most abundant nesters: bpmlican (642 bp)laughing gull, Caspian te
black skimmer (575,bpyal tern2000 bp), salwich terr83000 bp)
Redhead and lesser scaup are common

Stopover for migratory birds

Mississippi Delta (Padsoutre State WMA, Delta NWR)

1 Nestinghabitat for mottled duck (&Egretivenarsh birds, wading birds
brown pelican-82000 bp)

1 High densities of king rails in the marsh

I Habitat for 100,00tering waterfpimtluding canvasback (9,000),
northern pintél8,000), gadwall (36,000)

1 Wintering habitatvi@stern sandpiper, lsastdpiper and dunlin

Baratarid errebonnBays

1 Grand Isle State Park is important migratory bird and srstogyopieve

1 High abundances of overwintering blue andingedrteal, American
wigeon, ringecked duclesser scaup, mallard, gadwall, and geese

1 Piping plover overwinterirg borme r 6 s | s | aamddFourctibn
east(~50 total)

1 Nesting: Shebilled dowitcher (1,8000), 8o n 6 s76 pp), blacle r

skimmer (83Qultbilled tern {®0)Fo r s t e r 6980 bp)least tern (
(321 bp)little blue heradBO0 bp7 coloniesyvhite ibis (2,50Boseate
spoonbill (125 bp)

Isle Dernieres anunbalier Islands

Raccoon Island has extremely high abundaoes plelica | s o n
pbver, royal and sandwich tern, great, snowy and reddish egret, g

and tricolordderon

Piping plover presen
AugMay

Wil sonds |
MayAug

Shorbilled dowitcher
present in winter

Roseate spoonbill
nests Maiul

Mottled duclests
MarSep

Egrets nest F&hl
Ibises nest Apiug
Herons nest Maug
Gulls nest Agul
Skimmers nest May
Sep; Terns nest Apr
Sep

Migrating shorebirds
present spring and fz

Wintering waterfowl
present Odflar
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Species Group Species Subgroup and Geography Seasonal Presence

Important wintegjpiping plovés0100, snowy plovér100habitat
Stopovefor longpilled curlew, red knot, and stloeebirds

Emergency stopover @sserines

Nestingolack skimmer (500, lsphdwich tern,6®0 bp)east tern (50 bp)
brown pelican§60bp) Wi | sond}$ plover (1F
Atchafalaya Delta

1 Very important for wintering waterfowl, wadiagdobidek skimmer
1 Marsh and scrub habitagortant for rails, esrgulls, shorebirds, terng

f
f
f
f

Chenier &in

1 Shell Keys Isttopover for white peli¢ar®0Y, brown pefins, terns, gull
1 > 400k overwintering ducks and geese

1 Mottled duck (1,eD000present

T Nesting: F dop), gubitied e (Dtbe), rblack §kidnthér (40

bp), oseate spoonbill (200 bp)
1 Piping plover §3@ngbilled dowitcher (6,0@@bitat present

BolivaFats

1 100,000s of birds

1 Resting and feeding location for migrating shorebirds (American a
Anerican goldgnl over , semipal mated pl
snowy plover).

1 Resident mottled duck

1 Breeding roseate spoonbills (50

Jigsaw Island

1 NestingAmerican oystercatcher (5 bp), black skimmer (10 bp), laug
(50 bp), Caspiaarri (6 bp), royal terns (600 bp), sandwich tern (300
tricolored heron

Mustang Bayou Isl&amdading birds, black skimgudihilled/royal terns nesti

Sundown Island (West Matagotd@agpecies oblonial nesting birds, includ

one of the largest colonies of reddish egret in Texd®{15,000

1 Nestingaughingull (3,000 bp), royal {¢r0Mp), sandwich t€GO0bp),
tricolored her¢200bp), brown pelicgh00Mp), black skimmesitbilled
tern, Caspian tern, reddisbteliftle blue heron, snowy egret, great bl
heron, great egret, cattle egret, white ibis, roseatetbpeerdyd &ll in
lesser concentrations than above

Laguna Vista spoils
1 Nestinggtbilled tern, royal terrmdwich tern (1,000s), reddijs#,élack
skimmer

Pelagic distribution

Convergence zones (tloetimes and warm core eddies) are areas of high

biodiversignd abundandgird assemblages change seasonally

1 Early summeternsstormpetrels and gulls commnaegersand
shearwatetess commotrppicbirds, sulids and frigatebirds rare

1 Midsummerblack terns are extremely commorupaped storm petre

magni ficent frigatebird, Auduobt

Late summehigh abundances of terns

Fall- laughing duloyal tern, Pomarine jaeger common

f
|
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Species Group

Species Subgroup and Geography

Seasonal Presence

1 Fall/winterskuagresent
1 Winter herring and laughing gqudlamon

density ib.S.
Diamondback terrapins can be found along the gulf shoreline in the are

Sea Turtles Nesting Loggerheads nest M
1 Ke mp 6 $FE,rSE)dighengst counts on North Padre Island (~100 Oct
and low (<25 nests/yr) from Galveston Bay to northern Mexico
f Densities of nesting Kemp-®80sriKempos ri
per year) just south of the model extent; theestingpground is at Green nest Maul,
Rancho Nuevo, Mexico hatch AgBep
1 LoggerheadFT, ST) nest on the Chandeleur Islands and coastal T
low abundance Leatherbacks and
§  Greens (FT, ST) nest on beaches north to North Padre Island in lo| hawksbills nest durin
1 Hawksbill (FE, SE) and leatherback (FE, SEraesicur on Padre | the summer
Island National Seashore but is extremely rare
Distribution
1 Coastal Louisianaimajor foraging groun&Kfermp 6 s r i d| e
9 Sargassuiis important habitat for juvesddurties
1 South Texamnd northern Mexico inshore veagngoortant foraging
grounds for juvenile green sea turtles
1 Shelf waters are important adult haliitggéoheads
Reptiles Rockefeller State Wildlife R&age# Preserve has highest alligator nestin

Marine Mammal

Bottlenose dolphins438: Common in coastal watersiding rivers, bays, 8
soundshiiroughout potential spill &tiggn concentrations in coastal Louisiar
especially around inlets and passes

Whales and dolphins direncassociated with shejéddatures, convergence
zonesandSargassumats

Maratees can be present in low abundance in inland waters

Manatees present
springfall

1 Marsh habitats are extreprelguctive and support high biodiversity a|
abundance of resident estuarine fish

i Estuarine areas important nursery grounds for many commercial s
mutton, gray, lane, dog, yellowtail snapper, goliath, red, gag, yello

9 Coastal nurseayeas for blacktip sharks, spinner sharks, Atlantic shg
sharks, bull sharks, sandbar sharks in the region

I Passes are often sites of fish spawning

Common in state waters

1 Gulf sturgeon (FT), bull shark, blacktip shark, spinner shark, silky g
shapnose shark, red snapper, mullet, lane snapper, red drum, gra
vermillion snapper, king and Spanish mackerel, gag grouper, spott
cobia, greater amberjack, black drum, hardheaded catfish, tarpon

Offshore distributions

1 Surfacerientedish include hammerhead sharks, tiger sharks, silky
mako sharks, manta rays, eagle rays, cownose ray, tunas, billfish,
Whale shark hotspot near mouth of the Mississippi

1
1 Bluefin tuna spawn in areas offshore of coastal Texas and Louisia

Terrestrial Northern river otter, mink, nutria and muskrat can all be present in mar|
mammals
Fish Inshore distributions Shark species pup

springsummer

Bluefin tuna are
present to spawn in t
spring

Estuarine dependent
fish migrate offshore
the fall\mter to spawr
juveniles and adults

use estuaries during
the spring/summer

Bluefin tuna spawn
offshore Apray
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Species Group Species Subgroup and Geography Seasonal Presence

I Sargassuiis important habitat for juvenile of some pelagic fish speq
dolphinfish, jaclkesdtriggerfish)
Invertebrates Significant shrimp fisheries occur for white shrimp, brown shrimp, blue| Spawning: Brown

stone crabs and oysters in coastal areas shrimp Malul; White
1 Spawning occurs offshore, larval and juvenile development occurs| shrimp Agdov; Blue
waters crab peaks ABep;
1 Female blue crabs move to deeper waters to spawn Oysters in late spring
and early fall

Berthic habitats | Sbmerged aquatic vegetasienitical to numerous species and can be fo| Year round
bays and sounds south of Galveston Bay. Larger and more contiguous
on the inland side of the Chandeleur Islands and south of Matagorda B

The Environmental Sensitivity Index (ESI) atlases for the potentially impacted coastal areas from a leak
from theVirginia are generally available at eadtS. Coast Guard Sector. They can also be downloaded
at: http://response.restoration.noaa.gov/€sese maps show detailed spatial information on the
distribution of sensitive shoreline habitats, biological resources, and Fusearesources. The tables on

the back of the maps provide more detailedtifgory information for each species and location. The

ESI atlases should be consulted to assess the potential environmental resources at risk for specific spill
scenarios. In addition, the Geographic Respétiars within the Area Contingency Plans prepared by the
Area Committee for eadd.S. Coast Guard Sector have detailed information on the nearshore and
shoreline ecological resources at risk and should be consulted.

Ecological Risk Factors

Risk FactoB: mpacts to Ecological Resources at Risk (ECORAR)

Ecological resources include plants and animals (e.g., fish, birds, invertebrates, and mammals), as well as
the habitats in which they livéll impact factors are evaluated for both theiitCaseand the Mbst
Probable scharge oil release frothe wreck Risk factors for ecological resources at risk (ECORAR)
divided into three categories:
1 Impacts to the water column aresources in the water column;
1 Impacts to the water surface and resources on ttex sarface; and
1 Impacts to the shoreline and resources on the shoreline.

The impacts from an oil release from the wreck would depend greatly on the direction in which the oil
slick moves, which would, in turn, depend on wind direction and currents anthef and after the oil

release. Impacts are characterized in the risk analysis based on the likelihood of any measurable impact,
as well as the degree of impact that would be expectbdrigis an impact. The measure of the degree of
impact is basedn the median case for which there is at least some impact. The median case is the

i mi d d | ehaltoktBeedsewith significant impacts have less impact than this case, and half have
more.

For each of the three ecological resources atcasigories, risk is defined as:
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1 Theprobability of oiling over a certain threshold (i.e., the likelihood that there will be an impact
to ecological resources over a certain minimal amoant)
1 Thedegree of oiling(the magnitude or amount of that impact).

As a reminderthe ecological impact thresholds are: 1 ppb aromatics for water column impacts?10 g/m
for water surface impacts; and 100 gfor shoreline impacts.

In the following sections, the definition of lomedium and high for each ecologicadsk factor is
provided. Also, the classification for thérginia is provided, both as text and st&dingof the

applicable degree of risk bullet, for the WCD releast3p®00bbl anda bordefaround the Most
ProbableDischargeof 1,300bbl. Please notel he probabilityof oiling cannotbe determined using the
regression curves; probability can only be determined from the 200 model runs. Thus, the modeling
results and regression curves for Bh&V. Gallagheare used to estimate the values used in the risk
scoring for thedegree of oiling only

Risk Factor 3A: Water Column Impacts to ECORAR

Water column impacts occur beneath the water surface. The ecological resources at risk for water column
impacts are fish, marine mammals, and invertebrates (e.g., shellfish, and small organisms that are food for
larger organisms in the food chain). Thesganisms can be affected by toxic components in th&lod.

threshold for water column impact to ecological resources at risttissalvedaromatichydrocarbons
concentration of 1 ppb (i.e., 1 p#otal dissolved aromatigger one billion parts waterpissolved

aromatic hydrocarbons are the most toxic part of the oil. At this concentration and above, one would
expect impacts to organisms in the water column.

Risk Factor 3A: Water Column Probability of Qiling of EcqRétRscored)
This risk factoreflects theprobability that at least 012i? of the upper 33 feet of the water column would
be contaminated with a high enough concentratiarilad cause ecological impaciEhe three risk
scoredor water columroiling probabilityare:

1 Low Oiling Probability: Probability = <10%

1 Medium Qiling Probability: Probability = 107 50%

1 High Oiling Probability: Probability > 50%

Risk Factor 3&: Water Column Degree of Oiling of ECORAR
The degree of oiling of the watenlamn reflects the total volume ofater that would be contaminated by
oil at a concentration high enough to caspacts.The three categories of impact are:

f Low Impact: impact on less than 0.2 fuif the upper 33 feet of the water column at the
threshold level

f Medium Impact: impact on 0.20 200 mf of the upper 33 feet of the water column at the
threshold level

1  High Impact: impact on more than 200 frif the upper 33 feet of the water column at the
threshold level

TheVirginia is classified akow Risk for degree of oiling for water column ecological resources for the
WCD of 13,000bbl because the mean volume of water contamiriatdte model runsvas0 mi? of the
upper 33 feet of thevater columnFor the Most Probable DischargeloB00bbl, theVirginia is
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classified ag.ow Risk for degree of oiling because the mean volume of water contaminat@chwirast
the upper 33 feet of theater column

Risk Factor 3B: Water Surface Impacts to ECORAR

Ecological resources at risk at the water surfackide surface feeding and diving sea hisksa turtles,

and marine mammal¥hese organisms can be affected by the toxicity of the oil as well as from coating
with oil. The threshold for water surface oiling impact to ecological resources at ti8k/fis? (10 grams

of floating oil per square meter of water surfack)this concentration and above, one would expect
impacts to birds and other animals that spend time on the water surface.

Risk Factor 3&: Water Surface Probability of Oiling of EcdR#Rcored)
This risk factor reflects the probability thattleastl,000 mi® of the watersurfacewould be affectedy
enough oil to cause impacts to ecological resouidss three risk scores for oiling are:

1 Low Oiling Probability: Probability =<10%

1 Medium Qiling Probability: Probability =107 50%

1 High Oiling Probability: Probability > 50%

Risk Factor 3R: Water Surface Degree of Oiling of ECORAR

The degree of oiling of the watsurfacereflects the total amount of oil that would affect the water
surface in the event ofdischargdgrom the vesselThe three categories of impact are:

1 Low Impact: less than D00 mi? of water surface impact at the threshold level

f  Medium Impact: 1,000 to 10,000 rhiof water surface impact at the threshold level

§  High Impact: more than 10,00tni* of water surface impact at the threshold level

TheVirginia is classified adlediumRiskfor degree of oiling fowater surfacecologicalresourcegor
the WCD becausthe mean area of water contaminatethe model ruswas5,700 miZ. It is also
classified adMediumRisk for degree of oilindor the Most Probable Discharpecaus¢he mean area of
water contaminated wads600 mi-.

Risk Fator 3C: Shoreline Impacts to RédR

The impacts to different types of shorelines vary based on their type and the organisms that live on them.
For the modeled wrecks, shorelines were weighted by their degree of sensitivity to oiling. Wetlands are
the most sensiti v e pattwedeligd) toekygandgsaveiisBares araamotenately i m

sensitive (weighted as fA20), and sand beaches (we

impacts of oilIn this risk analysis for th¥irginia, shorelines have NOT been weighted by tHemree
of sensitivity to oiling because these data are available only for modeled vessels. Therefore, the impacts
are evaluated only on the total number of shoreline miles oiled as determined from the regression curve

Risk Factor 3C@: Shoreline Probaityl of Oiling of EcoRA[Rot scored)
This risk factor reflects the probability that tsteorelinewould becoated by enough oil to cause impacts
to shoreline organism¥he threshold for shoreline oiling impacts to ecological resources at i8R is
g/nt (i.e., 100 grams of oil per square meter of shoreline). The three risk scores for oiling are:

1 Low Oiling Probability: Probability =<10%

1 Medium Qiling Probability: Probability = 107 50%
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91 High Oiling Probability: Probability > 50%

Risk Factor 3@: Shorehe Degree of Oiling of ECORAR

The degree of oiling of thehorelinereflects thdength of shorelines oiled by at least 100 Gifwrthe
event of adischargdrom the vesselThe three categories of impact are:

1 Low Impact: less tharl0miles of shoreline impacted titethreshold level

1 Medium Impact: 10- 100 miles of shoreline impacted at the threshold level

1 High Impact: more than 100 miles of shoreline impactethathreshold level

TheVirginia is classified as Medium Ridhr degree of oiling foshorelineecologicalresourcegor the
WCD because the medength of shorelineontaminatedn the model rungvas21 miles. It is classified
asLow Riskfor degree of oilingor the Most Probable Discharge becatisemearengthof shoreline
contaminatedn the model rungvas8 miles.

Considering the modeled risk scores and the ecological resources at risk, the ecological risk from
potential releases of the WCD 18,000bbl of heavy fuel oil from th&/irginia is summarized assted
below and indicated in the faight column in Table 2:
1 Water column resourcésLow, because of the very small volume of water column likely
affected
1 Watersurfaceresource$ Medium, because of the large number of wintering, nesting, and
migratory birds that use both coastal and estuarine habitats at risk, sea turtle concentrations in
Sargassunhabitat, and the persistence of tarballs that can be transported long distances. It should
be notedhatoil on the surface will not be continuous but eathe broken and patclaydin the
form of sheens, tarballs, and streamers
1 Shoreline resources Medium, becaus@otentially affected shorelines includensitive wetlands
which are difficult to clean and under loteym decline, large bird nesting colonies, turtle
nesting beaches, nursery areas for many fish and shellfish, and wintering habitat for listed bird
species

Table 2:Ecological risk factoores for th&/orst Case Dischargeld,00bl of heavy fuel iibm the

Virginia
. . . . Final
Risk Factor Risk Score Explanation of Risk Score
Score
3A1: Water Column . . ) .
Probability ECORAR Oil Low |Mediun| High N/A: Only available for modeled vessels )
ow
3A2: Water Column Low |Mediunl High The mean volume of water contaminated abov
Degree EcoRAR Qiling 9 was0 me of the upper 33 feet of the water col
3B1: Water Surface . . ) .
Probability ECORAR Oil Low |Mediun| High N/A: Only available for modelesktls e
e
3B2: Water Surface Low |Mediunl High The mean area of water contaminated above
Degree EcoRAR Oiling 9 wasb,700mp
3G1: Shoreline Probabil . . ) .
EcoRAR 0iling Low |Mediun| High N/A: Only available for modeled vessels e
3G2: Shorelineegree . . The length of shoreline contaminated by at le
EcoRAR OQiling Low [EgeRlEl High g/ntwas21mi
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For the Most Probable DischargelgB0O0bbl of heavy fuel oil, the ecological risk from potential releases
from theVirginia is summarized as listed below and indicated in theigat column in Table 3:
1 Water column resourcésLow, because of the very small volume of water column likely
affected
1 Watersurfaceresource$ Medium, because of the large number of wintering, nesting, and
migratory birds that use both coastal and estuarine habitats at risk, sea turtle concentrations in
Sargassunhabitat, and the persistence of tarballs that can be transported long distesiomddIt
be notedhatoil on the surface will not be continuous but rather be broken and patdity the
form of sheens, tarballs, and streamers
1 Shoreline resourcésLow, becaus®f the limited amount of shoreline impact likely

Table B: Ecological risk factor scores fhtakieProbable DischargEl,30Mblof heavy fuel fsibm the

Virginia
. . . . Final
Risk Factor Risk Score Explanation of Risk Score
Score
3Al1: Water Column . . ) .
Probability ECORAR Oil Low |Mediun High N/A: Only availabde modeled vessels )
ow
3A2: Water Column Low |Mediunl High The mean volume of water contaminated abov
Degree EcoRAR Oiling 9 was0 mk of the upper 33 feet of the water col
3B1: Water Surface . . ] .
Probability ECORAR Oil Low |Mediun| High N/A: Onlgvailable for modeled vessels e
e
3B2: Water Surface Low |Mediunl High The mean area of water contaminated above
Degree EcoRAR Qiling 9 wasl,600m?
3C1: Shoreline Probabi . . ) .
EcoRAR Oiling Low |Mediun| High N/A: Only available for modeled vessels
i ; . Low
3G2: Shoreline Degree L Mediun! High The length of shoreline contaminated by at le
EcoRAR Oiling ow u '9 g/mwas8 mi
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SECTION 4: SOCIO-ECONOMIC RESOURCES AT RISK

In addition to natural resource impacts, spills from sunken wrecks have the potential to cause significant
social and economic impactociceconomiaesources potentially at risk from oiling are listed in Table

4-1 andshown in Figures-4 and4-2. The mtential economic impacts include disruption of coastal
economic activities such as commercial and recreational fishing, boating, vacationing, commercial
shipping, and other activities that may become claims following a spill.

Sociceconomic resources the areas potentially affected by a release fronvitggnia include
recreational beachesgate parks, and beachfront communities lining much of the Gulf of Mexico
coastline. These areas are in use much of the year due to the warmer weathewexennmnths.

A release could impact shipping lanesich accommodatports and offshore lightering areas in western
Florida, Alabama, Mississippi, Louisiana, and Texas with a total of 26,000 vessel port calls and over 1.5
billion tonnage annuallyCommercial fishing is economically important to the regaswell as to the

nation A release could impact fishing fleets wheegiopnal commercial landings for 2010 exoeg$i393
million.

In additionto the ESI atlaseshe Geographic Response Plantgimithe Area Contingency Plans
prepared by the Area Committee for eatB.Coast Guard Sector have detailed information on
important socieeconomic resources at risk.

Spill response costs for a release of oil from\firginia would be dependent on vohe of oil released
and specific areas impacted. The specific shoreline impacts and spread of the oil would determine the

response required and the costs for that response.

Table 41: Socieeconomic resources at risk from a release of oiVirgmithe

Resource Type Resource Name Economic Activities

National Gulf Island National Seashore, LA National seashores provide recreation for local al

Seashores popul ations as well as
natural shoreline treasures. National seashores ¢
coastal areas federally designated as being of ng
and recreational significaneepaisserved area.

Beaches Apalachicola, FL Beaches and beachfront communities form a vitg

Dauphin Island, AL the Gulf of Mexiomastline.
Fort Morgan, AL
Fort Walton, FL
Gulf Breeze, FL
Gulf Shores, AL
Laguna Beach, FL
Orange Beach, AL

Pensacola, FL

State Parks

Big Lagoon SP, FL
Cypremort Point SP, LA
Galveston Island SP, TX
Grand Isle SP, LA
Grayton Beach SP, FL

Coastal state parks are signifmenetational resourc
for the public (e.g., swimming, boating, recreatior
fishing, wildlife viewing, nature study, sports, dini
camping, and amusement parks). They provide i
the states. State parks in the states of Louisiana
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Resource Type Resource Name Economic Activities

Gulf SP, AL Texas are pattially impacted.
Henderson Beach SP, FL
Perdido Key SP, FL

Sea Rim SP, TX

Shepard SP, MS

National Wildlife| Shell Keys NWR (LA) National wildlife refuges in three sttdserimpacted
Refuges Delta NWR (LA) These federaftyanaged and protected lands provi
Breton NWR (LA) refugesnd conservation areas for sensitive speci
Grand Bay NWR (MS) habitats.
Bon Secour NWR (AL)
Commercial A number of fishing fleets use the western Gulf of Mexico area and surrounding waters
Fishing fishing purposes.
Apalachicola, FL Total Landings (2010): $9.0M
BayolLa Batre, AL Total Landings (2010): $4.7M
Biloxi, MS Total Landings (2010): $13.0M
Bon SecowBulf Shores, AL Total Landings (2010): $22.5M
Cameron, LA Total Landings (2010): $11.5M
DelacroiXYscloskey, LA Total Landings (2010): $11.7M
Delcambré A Total Landings (2010): $20.7M
DulaeChauvin, LA Total Landings (2010): $45.1M
Empiré/enice, LA Total Landings (2010): $53.7M
Freeport, TX Total Landings (2010): $9.2M
Galveston, TX Total Landings (2010): $28.0M
Golden Meaddweville, LA Total Landings (2010): $21.9M
Grand Isle, LA Total Landings (2010): $14.2M
GulfporBiloxi, MS Total Landings (2010): $13.0M
Intracoastal City, LA Total Landings (2010): $26.4M
LafitteBarataria, LA Total Landings (2010): $20.4M
MorgarCityBerwick, LA Total Landings (2010): $5.7M
Panama City, FL Total Landings (2010): $6.1M
Pascagoulsloss Point, MS Total Landings (2010): $8.9M
Port Arthur, TX Total Landings (2010): $47.4M
Ports There are a number of significant commerdratimortestern Gulf of Mexico that could pote

be impacted by spillage and spill response activities. The port call numbers below are fg
only. There are many more, smaller vessels (under 400 GRT) that also use these ports.

PortArthur, TX 1,183 port calls annually
Freeport, TX 777 port calls annually
Galveston, TX 699 port calls annually
Houston, TX 6,698 port calls annually
Texas City, TX 1,167 port calls annually
Corpus Christi, TX 1,037 port calls annually
LakeCharles, LA 683 port calls annually
Galveston Lightering Area, TX 591 port calls annually
Pascagoula, MS 562 port calls annually
Nederland Terminal, TX 389 port calls annually
New Orleans, LA 5,544 port calls annually
Loop Terminal, LA 295 portalls annually
Southwest Pass Lightering Area, LA | 249 port calls annually
Gulfport, MS 197 port calls annually
Ingleside, TX 193 port calls annually
Point Comfort, TX 184 port calls annually
South Sabine Point Lightering Area, T 118 port calisnually
Brownsville, TX 74 port calls annually
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Resource Type Resource Name Economic Activities
Beaumont, TX 64 port calls annually
Freeport Lightering Area, TX 30 port calls annually
Corpus Christi Lightering Area, TX 26 port calls annually
Sabine Pass, TX 235 port calls annually

Socioeconomic Features
@ Port

@ Fishing Fleet

@ Tribal Land
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Figured-1: Tribal lands, pgsd commercial fishing fleets at risk from a releas¥ifigimaidote that there
are no tribal lands at risk.)
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Figure £:Beaches, coastal state parkd;esheral protected arabgsk from a release fronvittggn

Socio-Economic Risk Factors

Risk Factor 4: Impacts to Seeamnomic Resources at Risk (SRAR)

Socieeconomic resources at risk (SRAR) include potentially impacted resources that have some
economic value, including commercial and recreatifishing, tourist beaches, private property, etc. All
impact factors are evaluated for both thergfCaseand the Most Probablei§zharge oil release from
the wreck. Risk factors for soe#onomic resources at riake divided into three categories:
1 Water Column: Impacts to the water column atalsocieeconomic resources the water
column (i.e., fisrandinvertebrateshat have economic valye
1 Water Surface: Impacts to the water surface and resources on the water Sjiudadeoating and
commercial ishing), and
9 Shoreline: Impacts to the shoreline and resources on the shofebnebeaches, real property)

The impacts from an oil release from the wreck would depend greatly on the direction in which the oil
slick moves, which would, in turn, depead wind direction and currents at the time of and after the oil
release. Impacts are characterized in the risk analysis based on the likelihood of any measurable impact,
as well as the degree of impact that would be expecthdréwere one The measuref the degree of

impact is based on the median case for which there is at least some impact. The median case is the

i mi d d | ehaltohtbeeasewith significant impacts have less impact than this case, and half have
more.
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For each of the thresocib-economiaesources at risk categories, risk is classified with regard to:
1 Theprobability of oiling over a certain threshold (i.e., the likelihood that there wikbXjgosure
to socieeconomic resources over a certain minimal amount known to tapaets) and
1 Thedegree of oiling(the magnitude or amount of that exposure over the threshold known to
cause impacjs

As a reminderthe socioceconomidmpact thresholds are: 1 ppb aromatics for water column im@a0ts;
g/n for water surface impagtand 1g/n¥ for shoreline impacts.

In the following sections, the definition of lowmedium and high for eackociceconomiaisk factor is
provided. Alsojn thetextclassification for thé&/irginia, shadingndicates thelegree of riskor aWCD
release of.3,000bbl andabordefindicates degree of risk féhe Most Probabl®ischargeof 1,300bbl.
Please noterhe probability of oilingcannotbe determined using the regression curves; probability can
only be determined from the 200 modehsuThus, the modeling results and regression curves for the
R.W. Gallaghenare used to estimate the values used in the risk scoring fdedinee of oiling only

Risk Factor 44A: Water Column: Probability of Oiling of SRéRscored)

This risk factoreflects the probability that at least 0.2 mi2 of the upper 33 feet of the water column
would be contaminated with a high enough concentration of oil to causeesariomic impacts. The
threshold for water column impact to seeiconomic resources atkigs an oil concentration of 1 ppb

(i.e., 1 part oil per one billion parts water). At this concentration and above, one would expect impacts
and potential tainting to soce@conomic resources (e.g., fish and shellfish) in the vealemn this
concentratin is used as a screening threshold for both the ecological aneesoai@mic risk factors.

The three risk scores for oiling are:
1 Low Oiling Probability: Probability = <10%
1 Medium Qiling Probability: Probability = 10/ 50%
91 High Oiling Probability: Probability > 50%

Risk Factor 48&: Water Column Degree of Oiling of SRAR

The degree of oiling of the water column reflects the total amount of oil that would affect the water

column in the event of dischargdrom the vessel. The three categories gfact are:

1 Low Impact: impact on less than Ori2 of the upper 33 feet of the water column at the
threshold level

1 Medium Impact: impact on 0.2 to 206i2 of the upper 33 feet of the water column at the
threshold level

9 High Impact: impact on more than 2048i2 of the upper 33 feet of the water column at the
threshold level

TheVirginia is classified atow Risk fordegreeof oiling for water column soci@conomic resources for
the WCD 0f13,000bbl because the mean volume of water contamiriatéte modefunswas0 mi® of
the upper 33 feet of the water column. For the Most Probable Dischatgd0bbl, theVirginia is
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classified as.ow Risk for degreeof oiling because the mean volume of water contaminatesD mi? of
the upper 33 feet of the water goin.

Risk Factor 4&: Water Surface Probability of Oiling of SRéiscored)
This risk factor reflects the probability that at least 1,000afihe water surface would be affected by
enough oil to cause impactsdociceconomiaesources. The three risk scores for oiling are:

1 Low Oiling Probability: Probability = <10%

1 Medium Oiling Probability: Probability = 10F 50%

1 High Oiling Probability: Probability > 50%

The threshold level for water surface impactsdoiceconomiaesources at risk is 0.01 ¢ffie., 0.01
grams of floating oil per square meter of water surface). At this concentration and above, one would
expect impacts teociceconomicesources on the water surface.

Risk Factor 4R: Water Surface Degree oin@ibf SRAR
The degree of oiling of the water surface reflects the total amount of oil that would affect the water
surface in the event ofdischargdgrom the vessel. The three categories of impact are:

1 Low Impact: less than 1,000 mof water surface imgect at the threshold level

f  Medium Impact: 1,000 to 10,000 rhiof water surface impact at the threshold level

§  High Impact: more than 10,00tni* of water surface impact at the threshold level

TheVirginia is classified adediumRisk for degreeof oiling for water surface socieconomic resources
for the WCD because the mean area of water contamiimatied model runsvas5,700 mi°. TheVirginia

is classified asMediumRisk for degreeof oiling for water surface socieconomic resources for the
Most Probabl®ischargebecause the mean area of water contaminated 3@8mi-.

Risk Factor 4C: Shoreline Impacts to SRAR

The impacts to different types of shorelines vary based on economic waitiee modeled wrecks,

shorelines have been weighted by their degree of sensitivity to oiling. Sand beaches are the most
economically valued shorelines (weighted as fA30 i
moder at el y val uarwétlands ag thé leadt ecrsomi€ally ¥gdlued shorelines

( wei ght eldthisarisk affiallsis Yor th¥irginia, shorelines have NOT been weighted by their

degree of sensitivity to oiling because these data are available only for modeled vessdtzeT tieze

impacts are evaluated only on the total number of shoreline miles oiled as determined from the regression
curve

Risk Factor 4C: Shoreline Probability of Oiling of SR#R scored)
This risk factor reflects the probability that the shorelimelld be coated by enough oil to cause impacts
to shoreline users. The threshold for impacts to shoreline SRAR is’{igml gram of oil per square
meter of shoreline)l'he three risk scores for oiling are:

1 Low Oiling Probability: Probability = <10%

1 Medium Qiling Probability: Probability = 107 50%

91 High Oiling Probability: Probability > 50%
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