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Project Background

The past century of commerce and warfare has lefiacy of thoisands of sunken vessels along.S.
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 environmental threats, most wrecks, unlesspbsg an immediate pollution threat or impede
navigation, are lefalone and are largefgrgotten until they begin to leak.

In order to narrow down the potential sites for inclusion into regional and area contingency plans, in
2010, Congress appropriated $1 million to identify the most ecologically and economically significant
potentially pdluting wrecks in U.S. waterd.his project supports thd.S.Coast Guard and the Regional
Response Teams as well as NOAA in prioritizing threats to coastal resources while at the same time
assessing the historical and cultural significance of these rewaadie cultural resources.

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

Initial evaluations of shipwrecks located within American waters found that approximatelyORio

wrecks could pose a substantial pollution threat based on their age, tygierearithis includes vessels

sunk after 1891 (when vessels began being converted to use oil as fuel), vessels built of steel or other
durable material (wooden vessels have likely deteriorated), cargo vessel900eggrbss tons (smaller
vessels would hav@nited cargo or bunkecapacity), and any tank vessel.

Additional ongoing research has revealed &¥atrecks pose potential pollution threat due to the

violent nature in which some ships sank and the structural reduction and demolition of thaseghat
navigational hazard3.o further screen and prioritize these vessels, risk factors and scores are applied to
assess potential elements in determining risk, from the amount of oil potentially on board in fuel and
cargo, to the potential ecological amavironmental impacts.




Executive Summary: Argo

The tank bargérgo, founderedand
sunk during a storm in Lake Erie in
1937, was identified aa potential
pollution threatthus a screeninigvel
risk assessment was conducted. The

different sections of this document [ .~ =«

summarize what is known about the
Argo, the results of environmental
impact modelingcomposeaf different
release scenarios, the ecological and
socioceconomiaesources that would
be at risk in the event of releases, the
screeningevel risk scoring results and :
overall risk assessment, and '

o J II‘ 4 § /f){
‘ { [freceg]
“ '—:J—: i

ISLAND

" o Approximate Location of Argo

. / —— USEEZ

recommendations for assessime

monitoring, or remediation.

Vessel Risk Factors

Based on this screenitgvel assessmergach
vessel was assigned a summary score calculate
using the seven risk criteria described in this
report.For the Worst Case Dischargggo scores
Medium with 14 pointsfor the Most Probable
Dischargg10% of the Worse Case volumérgo

also scoredediumwith 12 points.Given these

Risk Score

scoresNOAA would typically recommend that
this site be considered for an assessment. Howe
given the moderate/low level of data certainty an
that the location of this vessel is unknown, NOA/
recommends that surveysafportunity with state,
federal or academic entities be used to attempt t
locate this vessel and that geal notations are

made in the AeaContingencyPlans so that if a

mystery spill is reported in the general area, this
vessel could be investigatad a source. Outreach
efforts with the technical and recreational dive

community as well as commercial and recreation
fishermen who frequent the area would be helpfu
to gain awareness of localized spills in the gener|

area where the vessel is believest

Al: Oil Volume (total bbl)
A2: Oil Type
. B: Wreck Clearance
Pollution
Potential C1: Burning of the Ship
e C2: Oil on Water
D1: Nature of Casualty
D2: Structural Breakup
ACEEE T Archaeological Assessment NotScored
Assessment
Wreck Orientation
Depth
Confirmation of Site Conditi
Operational Other Hazardous Materials NotScored
Factors
Munitions Onboard
GravesitéCivilian/Military)
Historical Protection Eligibili
WCD | MP (10%)
3A: Water Column Resourc|{ Low Low
Ecological .
ReSOUIces 3B: Water Surface Resourc| Med Med
3C: Shore Resources Med Low
. 4A: Water Column Resourc{ Low Low
Socic
Economic 4B: Water Surface Resourc- Med
Resaurees 4C: Shore Resources Med Med
Summary Risk Scores 14 12

The determination of each risk factor is explained in the docume

This summary table is found on page 37
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SECTION 1: VESSELB&ROUND INFORMATREBMEDIATION OF
UNDERWATER LEGACYIRRONMENTAL THREMRSLET)

Vessel Particulars

Official Name: Argo

Official Number: 164617

Vessel TypeTank Barge

Vessel Classnknown

Former Names:Unknown

Year Built: 1911

Builder: Unknown built in Baltimore, MD
Buil der 6 s Hmkndwn Number :
Flag: American

Owner at Loss:Independent Lighterage Co.
Controlled by: Unknown Chartered to: Unknown
Operated by: Unknown

Homeport: New York, NY

Length: 120feet Beam: 35 feet Depth: 12 feet
Gross Tonnagei421 Net Tonnage:421
Hull Material: Steel Hull Fastenings: Riveted Powered by:N/A (towed)
Bunker Type: N/A Bunker Capacity (bbl): N/A

Average Bunker Consumption (bbl) per 24 hoursN/A
Liquid Cargo Capacity (bbl): Unknown Dry Cargo Capacity: Unknown

Tank or Hold Description: Unknown
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Casualty Information

Port Departed: Unknown Destination Port: Unknown
Date Departed:Unknown Date Lost; October 20, 1937
Number of Days Sailing:Unknown Cause ofSinking: Storm
Latitude (DD): 41.705 Longitude (DD): -82.624
Nautical Miles to Shore:4.5 Nautical Miles to NMS: N/A
Nautical Miles to MPA: 7.17 Nautical Miles to Fisheries:Unknown
Approximate Water Depth (Ft): 40 Bottom Type: Mud

Is There a Wreck atThis Location? This location may be slightly inaccurate but the location of the
wreckappears tde known locally

Wreck Orientation: Unknown

Vessel Armament:None

Cargo Carried when Lost: 4,762 barrelsone half benzol and one half crude oil

Cargo Oil Carried (bbl): 4,762 Cargo Oil Type: Crude Oil
Probable Fuel Oil Remaining bbl): N/A, (vessel was towed and did not have bunkEts)l Type: N/A
Total Oil Carried (bbl): 4,762 half benzol and half crude oil Dangerous Cargo or Munitions:None

Munitions Carried: None

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

Salvage Owner:Not known if any
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Wreck Location
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Casualty Narrative
Vessel foundered on Lake Erie off Pelee Island with two persons on blualides were lost.

General Notes

fiTow of tug SYOSSET, sheank in 40 ft. of water, 4 mi NE of Kelley's Island Shoals. Tug rescued her
two crewmen after a two hour search. It's reported that a thin slick of oil still leaks from her
-http://www.boatnerdcom/swayze/shipwreck/a.htm

In trying to determine more information about the location offtReArgq inquiries were made
throughout the recreational dive community. A recreational diver in the region, Rob Ruyassaperted
to know the location of thargo.

Wreck Condition/Salvage History

There is reportedly oil still coming to the surface from this wr€anadian Coast Guard overflights in
the region as recently as August of 2012 show sheening in the areauldanot be attributed to any
contemporary vessels. Sheening has been noted on surveillance overflights
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Archaeological Assessment

The archaeological assessment provides additional primary source based documentation about the sinking
of vesselslt alsoprovides conditiorbased archaeological assessment of the wrecks when polésible

does not provide a ridhased score or definitively assess the pollution risk or lack thereof from these
vessels, but includes additional information that could not be cgeddnto 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 specificallywhethe it is thought there is sufficient structural integrity to retain™ilis is more
subjective than the Pollution Potential Tree and compeaerated resource at risk models, and as such
provides an additional viewpoint to examine risk assessmentsaassahe threat posed by these
shipwreckslt also addresses questions of historical significance and the relevant historic preservation
laws and regulations that will govern-site assessments

In some cases where little additional historic informatias been uncovered about the loss of a vessel,
archaeological assessments cannot be made with any degree of certainty and were natfoepared
vessels with full archaeological assessments, NOAA archaeologists and contracted archivists have taken
photogaphs of primary source documents from the National Archives that can be made available for
future research or esite activities.

Assessment

NOAA archaeologists have located little historic documentation on the sinking of the tanldbgoge

and no site reports have been located that would altder provide much additional archaeological
assessment about the shipwreck on top of the casualty narrative included in thidpaokatacy in the
reported sinking location (in the casefsfio NOAA archaeologists have only located newspaper articles)
of this wreck also prevents a thorough analyBi@se same articles are where the information pertaining
to cargo types and amounts was obtaisseral websites have made the claim that this watitkeaks

oil, but as of yet, NOAA has not been able to confirm that the wreckage of the barge has been located
since the vessel was still afloat when last seen.

Should the vessel be located or confirmed coordinates be discovered, and the bargk assesdd be

noted that this vessel may be of historic significance and will require appropriate actions be taken under
the National Historic Preservation Act (NHPA) prior to any actions that could impact the integrity of the
vessel.

Background Information References
Vessel Image Sourcesy/A

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

http://images.maritimehistoryofthegreatlakes.ca/62857/data
http://www.boatnerd.com/swayze/shipwreck/a.htm
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Vessel Risk Factors

In this section, the risk factors that are associated with the vessel are defined and then appkeddo the
based on the information available. These factors are reflected in the pollution potential risk assessment
development by the).S.Coast Guard Salvage Engineering Response Team (SESRilneans to apply a
sal vage engineerodos perspective to the histmrical
Figure X1 is simple and straightforward anid combination with the accompanyiagchaeological
assessmenprovidesa pictureof the wreck that is as complete as posdilaleed on current knowledge

and best professional judgmeftis assessmedbes notake into consideration operational constraints
such as depth or unknown location, but rather attempts to provide a repdicdlmbjectivescreening of

the historical date for each vessel. SERViewedthe generahistorical informatioravailable for the

database as a whole and providesiegowise analysi®r an initial indication of Low/Metum/High

values for each vessel.

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)

Medium Pollution Risk
» High Pollution Risk

Figure 11: U.S.Coast Guard Salvage Engineering Response Team (SERT) developed the above Pollution Poter
Decision Tree.

No or ?
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In some instances, nuances fromanghaeologicahssessment may provide additional input that will
amend the score for SectionWhere availableadditional information that may have bearing on
operational considerations for any assessment or remediation acisvitiesided.

Each risk factor is chiacterized as High, Medium, or Low Risk or a categappropriate equivalent such
as No, Unknown, Yes, or Yes Partially. The risk categories correlate to the decision points rieflected
Figure 11.

Each of the risk factadresr oaltshomathasefd efcdast & hogeu aclointpy
the information on which the risk ranks were assigned. The quality of the information is evaluated with
respect to the factors required for a reasonable preliminary risk assessment. The data glitdity mo
scale is:
9 High Data Quality: All or most pertinent information on wreck available to allow for thorough
risk assessment and evaluation. The data quality is high and confirmed.
1 Medium Data Quality: Much information on wreck available, but some kestda 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 qualityspect. Significant additional research
needed.

In the following sections, the definition of low, medium, and high for each risk factor is provided. Also,
the classification for thArgois provided, both as text and elsadingof the applicable degred dsk
bullet.

Pollution Potentidactos

Risk Factor & Total Oil Volume
The oil volume classifications correspond to th&.Coast Guard spill classifications:

1 Low Volume: Minor Spill <240 bbl (10,000 gallons)
f  Medium Volume: Medium Spill O 2 4 @,400 bbl (100,000 gallons)
f High Volume: Major Spill 02, 400 bbl (0100, 000 gallons)

The oil volume risk classifications refer to the volume of the Hikaly Worst Case Discharge from the
vessel and are based on the amount of oil believed ormmaafito be on the vessel.

TheArgo is ranked as High Volume because it is thought to have a potential for up tdRl,3&ised on
newspaper articles that state that the vessel was carrying 100,000 galloh&lfd,88crude oil
although some of that may have been lost at the time of the casualty or after the veskeat ssskimed
that the benzol product was loBata quality is medium.

The risk factor for volume also incorporates any reports or anecdotal evidenceabfesdtage from the
vessel or reports from divers of oil in the overheads, as opposed to potential leakage. This reflects the
historyoft he vessel 6s répertadf kakage from tilego.e ar e

Risk FactoA2 Oil Type
The oil type(s) on board ¢hwreck are classified only with regard to persistence, usingd.Bi€oast

7
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Guardoil grouping. (Toxicity is dealt with in the impact risk for the Resources at Risk classifications.)
The three oil classifications are:
1 Low Risk: Group | Oils T nonpersisent oil (e.g., gasoline)
I Medium Risk: Group Il 7 Ill Oils T medium persistent oil (e.g., diesel, No. 2 fuel, light crude,
medium crude)
1 High Risk: Group IV i high persistent oil (e.g., heavy crude oil, No. 6 fuel oil, Bunker C)

TheArgois classified as Medium Risk because the cargoude oil,a Group Il oil type. Data 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 hadenbaleshed 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 wreck was reported to have been eptilestroyed 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 cleared or demolished aftesthalty
1 Unknown: It is not known whether or not the wreck was cleared or demolished at the time of or
after the casualty

TheArgois classified as High Risk because there are no known historic accounts of the wreck being
demolished as a hazardrtavigation. 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 @l products being consumed or breaks in the hull or tanks that would have
increased the potential for oil to escape from the shipwreck. The risk categories are:

9 Low Risk: Burned for multiple days

1 Medium Risk: Burned for several hours

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

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

1Group | Gilr Nonpersistentiois d e f i n e dbased oil tha, atghe tinte oflsk@pment, consists of hydrocarbon fractions: At least
50% of which, by volume, distill at aagtmpef 340°C (645°F); and at least 95% of which, by volume, distill at a temperature of 370°C
(700AF) . o

Group HSpecific gravitydedan 0.85 crude [API° >35.0] o

Group IHSpecific gravity between 0.85 and less3han [ API A O035. 0 and >17.5] )
GrougvV-Speci fic gravity between 0.95 to and including 1.0 [APIA

8
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TheArgois classified as High Risk because there was no report of fire at the time of casualty. Data
quality ishigh.

Risk Factor C2: Reported Oil on the Water
This risk factor addresses reports of oil 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 reptaisiécbm
observers so this is very subjective information. The risk categories are defined as:

1 Low Risk: Large amounts of oil reported on the water by multiple sources

1 Medium Risk: Moderate to little oil reported on the water during or after the sinkingteve

9 High Risk: No oil reported on the water

1 Unknown: It is not known whether or not there was oil on the water at the time of the casualty

TheArgois classified as High Risk because there are no known reports of oil spreading across the water
as thevessel went down. Data quality is high.

Is the cargo area damaged?

Risk Factor D1: Nature of the Casualty
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 thiking event was and the factors that would contribute to
increased initial damage or destruction of the vessel (which would lower the risk of oil, other cargo, or
munitions remaining on board). The risk categories are:

1 Low Risk: Multiple torpedodetonations, multiple mines, severe explosion

1 Medium Risk: Singletorpedo, shellfire, single mine, rupture of hull, breaking in half, grounding

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

TheArgois classified as High Risk because it foundered in a storm. 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 components of 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 ondrd if the sections still have some structural integrity. The risk
categories 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 vessel broke apart at the time of loss or
after sinking

= =4 -4 =9

TheArgois classified as Unknown Risk because it is not known whether addisionetural breakup
occurred after the vessel sank. Data quality is low.
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Factors That May Impact Potential Operations

Orientation (degrees)
This factor addresses wiratly be known about the current orientation of the intact pieces of the wreck

(with emplasis on those pieces where tanks are located) on the seafloor. For example, if the vessel turtled,
not only may it have avoided demolition as a hazard to navigation, but it has a higher likelihood of
retaining an oil cargo in the narented and more strustlly robust bottom of the hull.

The location of thé\rgois uncertain but may denownlocally. Data quality is low

Depth
Depth information is provided where knowim many instances, depth will be an approximation based on

charted depths at the last known locations.

The depth foArgois believed to be approximately 40 feet due to the last known location. Data quality is
low.

Visual or Remote Sensing ConfirmatioBite Condition
This fador takes into account whtte physical status efreck siteas confirmed by remote sensing or

other means s as ROV or diver observationad assesses its capability to retain a liquid cargo. This
assesses whether or not tlessel was confirmed as entirely demolished as a hazard to navigation, or
severely compromised ther means such as depth charges, aerial bombs, or structural collapse

The location of thé\rgois uncertain but may denownlocally. Data quality is low

Other Hazardous (N@il) Cargo on Board

Thisfactor addresses hazardous cargo other than oil that may be on board the vessel and could potentially
be released, causing impacts to ecologicalsaatb-economicaesources at risk.

There are no reports bhizardous materials onboard. Data quality is high.

Munitions on Board

Thisfactor addresses hazardous cargo other than oil that may be on board the vessel and could potentially
be released or detonated causing impacts to ecologicabaieeconomicesairces at risk

TheArgodid not carry any munitions. Data quality is high.

Vessel Risk Factors Summary

Table 1 summarizes the risk factor scores for the pollution potential and mitigating factors that would
reduce the pollution potential for tiéego.

10
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Table 11: Summary matrix for the vessel risk factorArgoetteecolecoded as red (high risk), yellow (medium
risk), and green (low risk).

Data Risk
Vessel Risk Factors Quality Comments
Score
Score
A1 Oil Volurreotal bbl) Medium Max!mum @ 381bbl, not reported to be
leaking
A2 Oil Type Medium | Cargo isrude oil, a Groupilitype
Pollution Potential B Wreck Clearance High Vessel not reported as cleared
Factors CL1: Burning of the Ship High No fire was reported
C2:0il on Water High No d was reported on the water
D21 Nature of Casualty High Foundered in a storm
D2: Structural Breakup Low Unknown structural breakup
Archaeological No detailed sinking records oepibets Not
9 Archaeological Assessmern Low were located so a detailed assessment
Assessment Scored
not be prepared
Wreck Orientation Low Unknown
Depth Low >40ft
Visual or Remote Sensing
Confirmation of Site Condit Low Unknown
Operational Other HazardoM&aterials Hiah No Not
Factors Onboard 9 Scored
Munitions Onboard High No
Gravesite (Civilian/Military)| High No
Historical Protection Eligibi
(NHPA/SMCA) Low Unknown

11



Section 2: Environmental Impact Modeling
-

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 ecolagichsocieeconomic 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 condudtedrprio
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 distribution. Most

discharges are likely to be relatively small, though there coutdutiiple such discharges. There is a
lower probability of larger discharges, though these scenarios would cause the greatest davieage. A
Case DischargdWCD) would involve the release of all of the cargo oil and bunkers present on the
vessel. In thease of théArgo this would be abou,000 barrelgrounded up from 2,381 bhased on
current estimates of the amount of oil remaining onboard the wreck

Thelikeliestscenario of oil release from most sunken wrecks, includingtde, is a small, episodic
releaséhat may be precipitated by disturbance of the vessel in storms. Each of these episodic releases
may cause impacts and require a respdagisodic releases are modeled using 1% of the WCD. Another
scenario is a very low chni release, i.e., a relatively regular release of small amounts of oil thas 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 flovlobble out at a slow, steady ra@ronic
releases are moausing 0.1% of the WCD.

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 tamlall the wrecks being assessed, this
scenario is modeled using 10% of the WQBe Large scenario is loss of 50% of the WCD. The five
major types of releases are summarized in TalilleThe actual type of release that ocawmits depend on
the conditbn of the vessel, time factors, and disturbances to the wreck. Note that, the episodic and
chronic releasscenarios represent a small relethsg isrepeated many times, potentialpeatinghe
same magnitude and type of imgactith each releas@.he actual impacts would depend on the
environmental factors such as rtiahle and forecast winds and curredtsing each release and the
typesfjuantitiesof ecological and socieconomic resources present.

The model results here are based on runningBfe ASA Spill Impact Model Application Package
(SIMAP) two hundred times for each of the five spill volumes shown in TatileThe modefrandomly
selecs the date of the release, atmrespondingnvironmental, wind, and ocean current information
from a bngterm wind and current database.

When a spill occurs, the trajectory, fate, and effects 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
magiitude and nature gfotential impacts to resourced! also generally have a strong seasonal

component (e.g., timing of bird migrations, turtle nesting periods, fishing seasoin®urism seasons).
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Table 2L: Potential oil release scenario typkesAogd

. Release per . . Relative .
Scenario Type Episode Time Period Release Rate Likelihood Response Tier
Chronic Fairly regular 100 bbl over : :
(0.1% of WCD) 3 bbl intervals or constg several days More likely Tier1
Episodic 30bbl Irregulaintervals Over several Most Probable | Tier 12

(1% of WCD) hours or days

Most Probable . Over several .
(10% of WCD) 300bbl Onetime release hours or days Most Probable | Tier 2
Large . Over several , :
(50% of WCD) 1,50bl Onetime release hours or days Less likely Tier 23
Worst Case 3,00bl Onetime release Over several Least likely 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 simulgii@sa perspective on the variations in

likely impact scenarios. Some resources 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, the duration 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. fie releases were assumed to be from a depth betwRarefers above the sea floor,

using the information known about the wreck location and depth.

It is important to acknowledge that these scenarios are only for this scrmréhgssessment. Detailed
site/vessel/and seasonally specific modeling would need to be conducted prior to any intervention on a
specific wreck.

Oil Type for Release
The Argo contained a maximum of 2,381 bbl@tideoil as cargoThusthe oil spill modelwasrun using

crudeoil.

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 and the resources potentially at risk. Fatdb®vs the terminology and
thicknesses used inishreport for 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 sheen, was used as the threshold
for socioeconomic impacts because often fishing is prohibitedéas with any visible oil, to prevent
contamination of fishing gear and catch. A thickness of 16 was used as the threshold for ecological
impacts, primarily due 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 distributed patchily on the water surface in bands or tarballs
with clean water in between. So, Tabl@2 siows 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.
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For oil stranded onshorethickness of 1 g/fwas used as the threshold for see@mromicimpacts
because that amount of oil would conservatively trigger the need for shoreline cleanup on amenity
beaches. A thickness of 100 g/iwas used as the threshold for ecological impacts hasadynthesis of
the literature showing that shoreline Iifas been affected by this degree of oifiBecause oil often
strands onshore as tarballs, Tabt2shows the number of tarballs peran the shoreline for these oil
thickness thresholds, assuming that each tarball was a sphere that was 1 inchtér.diame

Table 2a:0il thickness thresholds used in calculating area of water impacted. Refer to Sections 3 and 4 for
explanations of the thresholds for ecological asmbsoni@ resource impacts.

: _— Sheen Approximat&Sheen No. of 1 inch .
Oil Description Appearance Thiclness Tarballs Threshold/Risk Factor
_ Socieeconomic Impacts to Water
Oil Sheen Barely Visible| 0.00001 mn 8)2; pgf;g::a"s Surface/Risk Factorid@nd 2

~5,0085,000 | Ecological Impacts to Water Surface

Heavy Oil Sheern Dark Colors | 0.01 mm 10 g/rx tarballper acrd Factor 3& and 2

Table 2b:0Oil thickness thresholds used in calculating miles of shoreline impacted. Refer to Sections 3 and 4 fol
explanations of the thresholds for ecological aambsoni resource impacts.

: _ Oll Approximat&Sheen No. of linch ]
Oil Description Appearance Thickness Tarballs Threshold/Risk Factor
. ~0.120.14 Socieeconomic Impacts to Shorelin
Oil Shedirarballg Dull Colors 0.001 mm 1 g/m tarballs/an Users/Risk Factor1@nd 2

Ecologicaimpacts to Shoreline

Oil Sliockarballs | Brown to Blac| 0.1 mm | 100 g/ | ~1214 tarballsAn Habitats/Risk Factori3gnd 2

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

leakage. Because oil from sunken vessels will be released ptéssures, 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 the top 33 feet
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 wateruwroh 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 plannersriderstandinghe scale ofpotential impactfor different leakage
volumes, a regression curve was generated for the water column volume oiled using the five volume
scenarios, which is shown in Figurel 2Using this figure, the water column impacts can be estimated for
any spill volume.

2French, D., M. Reed, K. Jayko, S. Feng, H. Rines, S. Pavignano, T. Isaji, S. Puckett, A. Keller, F. W, Brench Ill, D. Gifford
McCue, G. Brown, E. MacDonald, J. QUétzks8, R. Bishop, M. Welsh, M. Phillips and B.S. Ingram, 1996. The CERCLA

type A natural resource damage assessment model for coastal and marine environments (NRDAM/CME), Technical
Documentation, VeNI Final Report, submitted to the Office oihtantmbPolicy and Compliance, U.S. Dept. of the

Interior, Washington, DC.
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Figure 21: Regression curve for estimating the volume of water column at or above 1 ppb aromatics impacted a:
function of spill volume foAtbe

Potential Water Surface Slick
The slick size from an oil release from thegois a function of the quantity relsad The estimated water

surface coverage by a fresh slick (the total
scenarios is shown in Table32 as thaneanresult of the 200 model runs. Note that this is an estimate of
total water surfee affected over a 3@ay periodln the model, the representatimeideoil used for this
analysis spreads to a minimum thickness of approximately 975 ayfichis not able to spread ahjnner.

As a result, water surface oiling results are identicaifer0.01 and 10 g/fthresholdsThe slick will

not be continuous but rather be broken and patchy due to the subsurface release of the oil. Surface
expression is likely to be in the form of sheens, tarballs, and streamers.

wat e

Table Z3:Estimated slick asy@ept on water for oil release scenarios #ogo the

Estimated SlickreaSwept
Scenario Type Oil Volume (bbl) Mean of All Models
0.01 g/rh 10 g/m

Chronic 3 77me 77Tme
Episodic 30 180m# 180m#
MostProbable 300 420m¢# 420m¢#
Large 1,500 770mp 770mp
Worst Case Dischargd 3,000 1,040mk 1,040mp

The location, size, shape, and spread of the oil slick(s) from an oil release frargalvall depend on
environmental conditions, including winds and currents, at the time of release and in its aftermath. The
areas potentiallpffectedby oil slicks, given that we cannot predict when the spill might occur and the
range of possible wind andrcant conditions that might prevail after a release, are shoigime 22

and Figure 2 usingthe Most Probable volunendthe socieeconomic anécological thresholds
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Figure 22: Probability of surface oil (exceeding G)(toginthe Most Probable spliobbl otrudepil from
theArgoat the threshold for secionomic resources at risk.
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Figure 23: Probability of surface oil (exceeding?Lbaiithe Most Probable spliobbl otrudeil from the
Argoatthe threshold for ecological resources at risk.
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The maximum potential cumulative area swept by oil slicks at some time Mustd@robable Discharge
is shown inFigure 24 asthe timing of oil movements.

82°0l'0'W 80°0'0"W

Worst Case Minimum Time
(Days) to First Exceedance
of Threshold for Surface
Oil of 0.01 g/m?

< 2days

Bl 2-5cays
I 5- 10days
[ 10-20 days

> 20 days
@® Argo
—— U.S./Canada Boundary

Figure 24: Water surface oiling from the Most Probabl&0§pitil @trudeoil from th&rgeshown as the area
over which the oil spreads at different time intervals.

The actual area affected by a release will be determined by the volume of leakage, itvisdtioen one
or more tanks at a time. To assist planners in understanding the scale of potential impacts for different
leakage volumes, a regression curve was generated for the water surface area oiled using the five volume

scenarios, which is shown ingtare 25. Using this figure, the area of water surface with a barely visible
sheen can be estimated for any spill volume.
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Water Surface Area Oilec
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Figure &5:Regression curve for estimating the amount of water surface oiling as a function of spill volume for the
Argo showig both the ecological threshold ofZidhd/socieconomic threshold of 0.04 ghay are

so similar that they plot on top of each other.

Potential Shoreline Impacts

Based on these modeling results, most of the shoselloag Lake Erie are at riskigure 26 shows the
probability ofoil stranding on the shorelirs concentrations that exceed the threshold of %, gamthe

Most Probable release 800bbl. However, the specific areas that would be oiled will depend on the
currents and winds atehtime of the oil release(s), as well as on the amount of oil reldgigede 27

shows the single oil spill scenario that resulted in the maximum extent of shoreline oiling for the Most
Probable volume. Estimated miles of shoreline oiling above thentiicesf 1 g/mi by scenario type are

shown in Table 4.

Table 2a:Estimated shoreline oiling from leakage fkogo (HeS.and Canada)

oo Trae Volume (bb) Estimated Miles of Shoreline Oiling Adogéi
Rock/Gravel/Artificia Sand Wetland/Mudflat Total
Chronic 3 0 0 0 1
Episodic 30 3 3 0 5
Most Probable 300 8 8 0 16
Large 1,500 11 11 0 22
Worst Case Discharg| 3,000 13 12 0 25
Table 2b:Estimated shoreline oiling from leakage #ogo (beS.only)
. Estimated Miles of Shoreline Oiling Adogé?
Scenario Type Volume(bbl) Rock/Gravel/Artificia Sand Wetland/Mudflat Total
Chronic 3 0 0 0 0
Episodic 30 0 0 0 0
Most Probable 300 1 1 0 2
Large 1,500 4 2 0 6
Worst Case Discharg| 3,000 5 3 0 8
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Figure 2: Probability of shoreline oiling (exceeding)fromyhe Most Probable Dische8@6bdil otrude
oil from thargo
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Figure 27: The extent and degree of shoreline oiling from the single model run of the Most Probable Discharge c
300bbl otudeoil from th&rgathat resulted in the greatest shoreline oiling.
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The actual shore length affected by a relagiidoe determined by the volume of leakaay®d

environmental conditions during an actual reledseassist planners in scaling {hatential impact for

different leakage volumes, a regression curve was generated for the total shoreline length oiled using the
five volume scenarios, which is shown in Figu8.2Jsing this figure, the shore length oiled can be
estimated for any spill yvome.

Shoreline Oiling
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Figure 28: Regression curve for estimating the amount of shoreline oiling at different thresholds as a function of
volume for thfggo

The worstcase scenario for shoreline exposuatong the potentially impacted area for the WCD volume
(Table 25) and the Most Probable volume (Tabl6)Zonsists primarily oértificial shores and sand
beaches. Salt marshes and tidal flats near tidal inlets are also at risk.

Table 5:Worst case spario shoreline impact by habitat and oil thickmelesagafa,000 bbl from tAego

Lighter Qiling Heavier Oiling
Shoreline/Habitat Type Oil Thickness <1 mm Oil Thickness >1 mm
Oil Thickness >1 gfm Oil Thickness >100 g/m
Rocky andrtificial shores/Gravel beacheg 9miles 4miles
Sand beaches 7 miles 3miles
Salt marshes and tidal flats 5miles Omiles

Table 2:Worst case scenario shoreline impact by habltttiekmbess for a releas&0 bbl from tihego

Lighter Qiling Heavier Oiling
Shoreline/Habitat Type Oil Thickness <1 mm Oil Thickness >1 mm
Oil Thickness >1 gfm Oil Thickness >100 g/m
Rocky and artificial shores/Gravel beach 40miles 5miles
Sand beaches 36miles 0 miles
Salt marshes and titib 0 miles 0 miles
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SECTION 3: ECOLOGICAL RESOURCES AT RISK

Ecologicalresources at risk from a catastrophic release of oil frorAthe (Table3-1) include numerous

guilds of birds, particularly thoseensitive to surface oiling while rafting or plunge diving to feed and are
presemin nearshore/offshore waters. Mudflats and wetlands in the area of impact are important stopovers
for migratory shorebirds, waterfowl, and raptors. Lake Erie islands atiagsites for shorebirds and

habitat for the endemic Lake Erie watersnake. As can be noted in the table, large numbers of birds winter

in both coastal and offshore waters, and many of the beaches are very important shorebirthhabitat.
addition, this rgion is important for commerciallyriportant fish and invertebrates

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

SpeciesGroup

Species Subgroup and Geography

Seasonal Presence

Waterbirds

Lake Erishoreline amearshorbabitatsire significant migratory stopovers

f

shorebirds and migratory and wintering habitat for waterfowl
Critical habitat for piping ploveo¢Et)s along shorelines in the area ¢
impact; beaches are historical nesting habitat and mudflats are imp
migratory habitat

Shorebirds present include yellowlegs (greater and lesser), sandpij
species), dowitchers, dunlins, avocets, gachsttses, red knots, and
phalaropes

Nesting sites

f

Pelee Island Archipelago (W@tand Canada) is an important nesting
for great blue herons, great egreta/ggrets (SE), blactowned night
herongsherring gulend doublerested cormants; large rookeries occur (
East and West Sister Island

Herring gulls can be found nesting in other areas and aggregations
Bonapartebs gbuillll,edhegrurliln,g Bgounlal

Migratory sites

f
f

Peledsland: thousands of deatdsted cormorants along with shorebi
and gulls

PeledPoint: high numbersoftede ast ed mer ganser
during migration; common(&&EhForstés ternplack ter(SE) and double
crested cormorant asesent

Greater Rondeau Area: wetlandsrajor staging area waterfowl;
shorebirds present also; significant populgtieateotcaup, tundra swe
common goldeneye, ruddy tuenston F o r s t pbovedspp (blaek n
bellied and Americaldgn

Long Point: single day countsi(;000 migratory waterfowl; major s
include tundra swa#1 886 of the population), American black3ctf(2
the population), canvasba6kq®f the population), common mergans|
American wigeon, filegked duck, redhead, greater and lesser scaug
whimbrel (hundreds), Bonapadtalounts > 5,000), andnenorerns
(count 2,000%an also occur

Black River Moutharbor ismportarforaging siteflBronap ar t e @
redbreasted mergansgfffiore areas support 30/0@8gansers in the
spring)

Conneaut Harbor: mudflats are principal shoreline staging area for

Ohio on Lake Erie; gulls concentrate during spring and winter

Doublerested
cormorants nest Apr
Aug (peak Jtiul)

Yellowcrowned night
herons nest Mawl

Great blue herons ne
MarJun

Herring gulls nest-Ap
Jun

Waterfowl migrations
occur during spring a
fall; some overwinteri
occurs on the southe
shore of Lake Erie

Shorebird migration
AprMay and Jdep
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walleye, burbot
9 Forage fish: lake whitefish, channel catfish, common carp, white pe
perch (school nearshore), emerald shiner, rainbow smelt, freshwat
alewife, gizzard shaolund gobgrass pickershorthead redhorse,
pumpkinseed
1 Major fisheries: walleye, yellow perch, smallmouth bass, white bas
crappie, largemouth bass, northern pike
Threatened species : lake herring (or cisco; SE) and lake sturgeon
Invertebrategebra and quagga mugselth invasiyethesnails and
clams are an abundant food source for marine life

= =

Distribution

1 Lake herring (SE) form large aggregations nearshore to spawn in €

eggs develop during the winter andvhaichhe lake-tees

Lake sturgeon (SE) prefer shallow nearshore waters

Lake whitefish are abundant near shorelirdalirand spawn in shalloy

bays or shodksss than 25 feet deep

9 Lake trout spawn on nearsirmteoffshohoals throughout the area of
impact

1 Artificial reefs exist in the area of impact and are known fish aggrec

1 Walleye spawn in Sandusky Bay and onl#hke madf complex

91 Grass pkerebre dund in shallobays with slow moving wajgs; adére
to vegetation

1 Shorthead redhorse can be found in shallow lake waters with swift

9 Bass islands are a fishing hotspot

f
f

SpeciesGroup Species Subgroup and Geography Seasonal Presence
1 Presque Isle SP: >3peécie®f birds observed on the pdaimgaterfowl
migrationccurs i andNovDeg shorebird migration peaks Apregind S
1 Dunkirk Harbor and Point Graitiatins ice free atttacts wintering gulls
ducksand waterbirds; migratory birds, including redheads, greater <
common merganms,rebr east ed mer gans ehilead,
gullsare common
Landbirds 1 Pelee Point, Pelee Island, Point Guadihtog Point are important migrg Spring/fall migration
stopovex
1 Breeding habitat for some rarélegsxists along the Canadian coast
Raptors 1 Presque Isle aGdnneaut harbor acgridors foaptor ad vulture migrati¢ Spring/fall migrants;
' Riparian priority species in the Lake Erie regioredstiodilered hawk, some remain year
Cooperds hawk, peregrine fal col round
Reptiles Lake Erie watersnake (SE, CAN E) is endemic to Lake Erie islands Active and breeding
{ Forage offsherbask on rocky shorelines and overwinter ieascky ar | during the summer
Mammals Raccoons, minks, river otters and beaverscur in nearshore regions Year round
Southern flying squirrel (CAN E) present at Pelee Point
Fish & Species present Spring spawning fish
Invertebrates 1 Piscivoresteelhead/rainbow trout, white bass, smallsgyuétkbarout, | lake sturgeon, walley

rainbow trouyellow
perch, rainbow smelt
grass pickerel

Fall spawning fish:
lake whitefish, lake tr

Lake herring spawn |
NovDec

Burbot spawn mid
winter

Benthic Habitats

Large bedrock reef complex (west of Bass Island) encompassébver |
surface area and extends to within 1.5 m of theérapdeeat spawnarga

for lake trout and walleye

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

the maps provide more detailed Hiestory information for each species and location. The ESI atlases
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should be consulted to assess the potential environmental resources at risk for specific spill scenarios. In
addition, the Geographic Respori®ans within the Area Contingency Plans prepared by the Area
Committee for each).S.Coast Guard Sector have detailed information on the nearshore and shoreline
ecological resources at risk and should be consulted.

Ecological Risk Factors

Risk Facto8: 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 theitCaseand 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 ther 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 tinthef 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 animpact. 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

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

For each of the three ecological resources at risk categdsk is defined as:
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 areminder the 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 low, medium, and high for each ecological cisk fa
provided. Also, the classification for thegois provided, both as text and efsadingof the applicable
degree of risk bullet, for the WCD release of 3,000 bblabdrdefaround the Most Probable release of
300 bbl.

Risk Factor 3A: Water @min 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
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concentration of 1 ppb (i.e., 1 p#otal dissolved aromatigger one billion parts waterissolved
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 Oiling of ECORAR

This risk factor reflects therobability that at least 012i? of the upper 33 feet of the water column would
be contaminated with a high enough concentratiarilad cause ecological impaciBhe three risk
scoredor water columroiling probabilityare:

1 Low Oiling Probability: Prdbability = <10%

1 Medium Qiling Probability: Probability = 107 50%

9 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 of water that wobkdcontaminated by

oil at a concentration high enough to causpacts.The three categories of impact are:

f  Low Impact: impact onless thar0.2 mf of the upper 33 feet of theater column at the
threshold level

f Medium Impact: impact on 0.2 to 200 fof the upper 33 feet of the water column at the
threshold level

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

TheArgois classified as High Risk for oiling probability for water column ecological resources for the
WCD of 3,000 bbl because 71% of the model runs resulted in contamination of more thao® theni
upper 33 feet of thevater columrabove the threshold ofdpb aromatics. It is classified as Medium Risk
for degree of oiling because the mean volume of water contaminated wasf2heiupper 33 feet of the
water columnFor the Most Probable Discharge of 300 bbl,Ahgois classified as Medium Risk for
oiling probability for water column ecological resources because 49% of the model runs resulted in
contamination of more than 0.2 oif the upper 33 feet of theater columrabove the threshold of 1 ppb
aromatics. It is classified as Medium Risk for degreailong because the mean volume of water
contaminated was 0.4 frof the upper 33 feet of theater column

Risk Factor 3B: Water Surface Impacts to ECORAR

Ecological resources at risk at the water surface include surface feeding and diving seadirdtles,

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 1i8k/fist (10 grams

of floating oil per square metef water surface)At 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 ECORAR
This risk factor reflects the probability thettleastl,000 mi® of the watersurfacewould be affectetby
enough oil to cause impacts to ecological resouridss three risk scores for oiling are:

1 Low Oiling Probability: Probability =<10%
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1 Medium Oiling Probability: Probability = 10 50%
1 High Oiling Probability: Probability > 50%

Risk Factor 3B: 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 ofdischargdrom the vesselThe thre categories of impact are:

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

I Medium Impact: 1,000 to 10,000 riof water surface impact at the threshold level

f  High Impact: more than 10,00’ of water surface impact at the threshold level

TheArgois classified adediumRiskfor oiling probability forwater surfacecologicalresourcegor the
WCD becaus&0% of the model runs resulted in at least 1,6000f the water surface affected aleahe
threshold of 10 g/f It is Medium Risk for degree of oiling becauke mean area of water contaminated
was1,040mi TheArgois classified as Medium Rigkr oiling probability forwater surfacecological
resourcesor the Most Probable Discharbecausé 6% of the model runs resulted in at least 1,600

of the water surface affected above the threshold of 18 t/im classified as Low Risk for degree of
oiling becaus¢he mean area of water contaminated $2@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.
In this risk analysis, shorelines have been weighted by their degree of sensitivity to oililagdéd/ate

the most sensitive (weighted as fA30 in the i mpact
sensitive (weighted as fA20), and sand beaches (we
impacts of oil.

Risk Factor 3C: Shorelin®robability of Oiling of ECORAR
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/ (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%

1 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 Gifmthe
event of adischargdrom the vesselThe three categories of impact are:

1 Low Impact: less tharLlOmiles of shoreline impacted #itethreshold level

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

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

TheArgois classified asligh Risk for oiling probability forshorelineecologicalresourcesor the WCD
becausd 00% of the model runs resultedshorelinesaffected above the threshold @lg/nf. It is
classified as Medium Risk for degree of oiling becabsemearweighted length o$horeline
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contaminated wa®1 miles TheArgois classified agligh Risk for oiling probabilityto shoreline
ecologicalresourcegor the Most Probable Dischargecaus®% of the model runs resulted in
shorelinesaffected above the threshold d0lg/nt. It is classified as Low Risk for degree of oiling
becaus¢he mearweighted length of shorelirmntaminated waé miles

Considering the modeled risk scores and the ecological resources at risk, the ecological risk from
potential releases of the WCD &{000 bbl of crude oil from th&rgois summarized as listed below and
indicated in the faright column in Table 2:
1 Water column resourcésLow, because relatively small area would be above thresholds in an
areawithout any known concentrations ofnsitive upper water column resources
1 Watersurfaceresource$ Medium, because Pelee Island is important nesting area for waterbirds
and during migrations there can be very large numbers of waterfow! prieéséould be noted
thatoil on the surface wilhot be continuous but rather be broken and patchy and in the form of
sheens, tarballs, and streamers
1 Shoreline resources Medium, because the shorelines at risk include few wetlands, but the
shorelines are important habitats for migratory shorebirds@tichl habitat for listed species

Table 2:Ecological risk factor scores favdha Case Discharge ¢®@0 bbbfcrudeoil from th&rgo

Risk Factor Risk Score Explanation of Risk Score el
Score
71% of the model runs resulted in at leastdd the|
3A1: Water Column . .
Probability ECORAR Oili Low |Medium upper 33 feet of the water cai_omamlnated abov
ppb aromatics Low
3A2: Water Column Low |Mediunl High The mean volume of water contaminated aboy
Degree EcoRAR Qiling 9 was2 me of the upper 33 feet of the water col
3B1: Water Surface Low |Mediunl High 3% of the model runs resulted in at least 3¢90
Probability ECORAR Qili 9 water surface covered by at10agth et
e
3B2: Water Surface Low |Mediunl Hiah The mean area of water contaminated above
Degree EcoRAR Oiling 9 was 1,04
3C1: Shoreline Probabil Low |Mediun 10®% of the model runs resulted in shoreline g
EcoRAR OQiling 100 g/mn -
e
3G2: Shoreline Degree : . The length of shoreline contaminated by at le
EcoRAR Oiling Low [RGBl High g/ntwas21mi
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For the Most Probable Discharge of 300 bbl, the ecological risk from potential releases fAngotise
summarized as listed below and indicated in thei¢dnt column in Table 3:
1 Water column resourcésLow, because very small area would be above thresholds in an area
without any known concentrations of sensitive upper water column resources
1 Watersurfaceresource$ Medium, because Pelee Island is important nesting area for waterbirds
and during migrations there can be very large numbers of waterfow! prieéséould be noted
thatoil on the surface will not be continuous but rather be brokdrpatchy and in the form of
sheens, tarballs, and streamers
1 Shoreline resourcesLow, because so few shorelines are at risk

Table 3:Ecological risk factor scores fivtdsieProbable Discharge300 bbbfcrudepil from th&rgo

Risk Factor RiskScore Explanation of Risk Score A
Score
49% of the model runs resulted in at leastdd the|
3A1: Water Column . . .
Probability ECORAR Oil Low |Mediun| High |upper 33 feet of the water cai_omamlnated abov
ppb aromatics Low
3A2: Water Column Low |Mediunl High The mean volume of water contaminated aboy
Degree EcoRAR Oiling 9 was0.4m¢# of the upper 33 feet of the water co
3B1: Water Surface Low |Mediunl Hiah 18% of the model runs resultadl@ast 1,000%of
Probability ECORAR Qil 9 water surface covered by at least2.0 g/m v
e
3B2: Water Surface Low |Mediunl Hiah The mean area of water contaminated above
Degree EcoRAR Qiling 9 was420mp
3CG1: Shoreline Probabi Low |Mediun 9%% otthe model runs resulted in shoreline oilin
EcoRAR OQiling g/n? Low
3G2: Shoreline Degree . . The length of shoreline contaminated by at le
EcoRAR Qiling RO Mediun High g/Mwasdmi
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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 €abl

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

Socieeconomic resources in the areas potentially affected by a release frAngydhiecludelakeshore
communities on Lake Erie, as well as state parks, that utilize the coastal areas of the lake.

The lake is important to industry asliv& here are several power plants that have industrial water intakes
on the lake. A release could impact several important ports on Lake Erie that total nearly 900 vessel calls
annually. In addition, disruption of the shipping lanes in Lake Erie coulceoably affect shipping

traffic in and out of ports on Lake Huron, Lake Michigan, and Lake Superior. Commercial fishing nets
$10 million annually for fleets from Michigan, New York, Ohio, and Pennsylvania.

In additionto the ESI atlaseshe Geographic &ponse Plans within the Area Contingency Plans
prepared by the Area Committee for e&tB.Coast Guard Sector have detailed information on
important socieeconomic resources at risk.

Spill response costs for a release of oil fromAhgo would be dependent on volume 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 fronmaag@koil from thego

Resource Type Resource Name Economic Activities

Lake Beach

Communities

Marblehead, OH

Port Clinton, OH
Vermilion, OH

Lorain, OH

Sheffield Lake, OH
Avon Lake, OH
GenevanthelLake, OH
Bay Village, OH
Lakewood, OH
Willowick, OH
Eastlake, OH
Lakeline, OH
Timberlake, OH
MentoonthelLake, OH
PainesvillenthelLake, OH
Lawrence Park, PA
Avonia, PA

Lake Erie Beach, NY
AngolaonthelLake, NY
Dunkirk, NY

Potentially affected lake beach resorts and
front communities in New York, Pennsylvan
Ohio provide recreational activities (e.g.,
swimming, boating, recreational fishing, wilg
viewing, nature study, sports, dining, campi
amusement pa) with substantial income for
communities and state tax income.

Many of these recreational activities are lim
or concentrated into the late spring through
early fall months.
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Resource Type

Resource Name

Economic Activities

Westfield, NY

State Parks

Sterling State Park, Ml
Maumee Bay State Pakk, O
Catawba Island State Park, OH
South Bass Islagthte Park, OH
Middle Bass Isla@thte Park, OH
Oak Poirstate Park, OH
Kelleys Islartate Park, OH
Marblehead Islagthte Park, OH
Headlands BeaState Park, OH
Genevatate Park, OH

Presque Iskgtate Park, PA
Lake Erie State Park, NY
Evangola State Park, NY
Woodlawn State Park, NY

Coastal state parks are significant recreatio
resources for the public (e.g., swimming, bo
recreational fishing, wildlife viewing, nature
sports, diningamping, and amusement park
They provide income to the states. State pal
the states of New York, Ohio, Pennsylvania
Michigan are potentially impacted.

Many of these recreational activities are lim
or concentrated into the late springarly fall
months.

Power Plants

Detroit Edison (Monroe, Ml)

Dunkirk Generating Plant (Dunkirk, NY)
NRG Huntley Operations (Erie, NY)
Painesville Generating Plant (Painesvill
First Energy (Ashtabula, OH)

Lorain GenOn Power Midwest (Lorain,

A number of power plants on Lake Erie hav
industrial water intakes that are at risk.

National Wildlife
Refuge

Cedar Point NWR, OH
Ottawa NWR, OH

National wildlife refuges in Ohio may be imp
These federaltyanaged and protected lands
provideefuges and conservation areas for
sensitive species and habitats.

Commercial Fishing

A number of fishing fleets use Lake Erie

for commercial fishing purposes.

Michigan Total Landings (2010): $1.33M
New York Total Landings (2010): $0.02M
Ohio TotalLandings (2010): $7.84M

Pennsylvania

Total Landings (2010): $0.96M

Ports

There are a number of significant commercial ports in the Great Lakes as a whole th
potentially be impacted by spillage and spill response activities in Lakedatienurhlegosr
below are for large vessels only in Lake Erie. There are many more, smaller vessels

GRT) that also use these ports.

Detroit/Monroe/Port Huron, Ml 350 port calls annually
Toledo, OH 210 port calls annually
Cleveland, OH 256port calls annually
Erie, PA 11 port calls annually
Buffalo, NY 56 port calls annually
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Figure 41: Tribal lands, ports, and commercial fishing fleets at risk from a reléage (iotettieat there
are no tribal lands at risk.)
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Figure4-2: Beaches, coastal state parks, and Federal protected areas at risk from a rélegse from the
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