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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 prioritizing threats to coastal resources while at the same time
assessing the historical and cultural significance of these nonrenewable cultural resources.

The potential pollutinghipwreds wereidentified through searching a broad variety of historical sources.
NOAA thenworked with Research Planning, INRRPS ASA and Environmental Research Consulting to
conductthe modeling forecastand theecological and environmental resourcedsit assessments

Initial evaluations of shipwrecks located within American waters found that approximatelyORio

wrecks could pose a substantial pollution threat based on their age, type and size. This includes vessels
sunk after 1891 (when vesselgha 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 have limited cargo or bunker capacihg,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 those that were
navigational hazard3.o further screen and prioritizeese vessels, risk factors and scores have been
applied to elements such as the amount of oil that could be on board and the potential ecological or
environmental impact




Executive Summary: Norness

The tankeNornesstorpedoed and
sunk during World War 1l off the coast
of Long Island in 1942, was identified
asa potential pollution threathus a
screeningevel risk assessment was
conducted. The different sections of
this document summarize what is
known about thé&lorness the results of
environmental impact modeling
composeaf different release
scenarios, the ecological and sacio
economic resources that would be at
risk in the event of releases, the
screeningevel risk scoring results and
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overall risk assessmeraind

recommendations for assessiaenonitoring, or remediation.

Based on this screenifgvel assessmergach
vessel was assigned a summary score calculate
using the seven risk criteria described in this
report.For the Worst Case Dischardgéorness
scoreHigh with 17 points for the Most Probable
Dischargg10% of the Worse Case volume)
Nornessalso scorsHigh with 15 points.Given

these scoreand the higher level of data certainty

for theNorness NOAA recommends that this site
be reflected within the Area Contingency Plans
and be considered for further assessment to
determine the vessel condition, ambof oil
onboard, andeasibility of oil removal actionAt a
minimum, an active monitoring program should b
implemented to detect possible leakage. Outreag

efforts with the technical and recreational dive

community as well as commercial and recreatio
fishermen who frequent the area would be helpf
to gain awareness changes in the site

Vessel Risk Factors Risk Score
A1l: Oil Volume (total bbl)
A2: Oil Type
. B: Wreck Clearance
Pollution
Potential C1: Burning of the Ship Med
P C2: Oil on Water
D1: Nature Gasualty
D2: Structural Breakup
Aushzellog el Archaeological Assessment Not Scored
Assessment
Wreck Orientation
Depth
Confirmation of Site Conditi
Operational Other Hazardous Materials Not Scored
Factors
Munitions Onboard
GravesitéCivilian/Military)
Historical Protection Eligibili
WCD | MP (10%)
3A: Water Column Resourc| Med Med
Ecological : [
Resources 3B: Water Surface Resourc| Med
3C: Shore Resources Med
. 4A: Water Column Resourc
Socie
Economic 4B: Water Surface Resourc
Resources

4C: Shore Resources

Summary Risk Scores

The determination of each risk factor is explained in the docum
This summary table is found qrage 41

1



Section 1: Vessel Background Information: Remediation of Underwater Legacyttaaiso(RUHCEAT)

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

Vessel Particulars

Official Name: Norness

Official Number:
Unknown

Vessel TypeTanker

Vessel ClassN/A

Former Names:N/A

Year Built: 1939
Builder: Deutsche Werft A.G., Hamburg

Buil der 6 s Hmkndwn Number :

Flag: Panamanian

Owner at Loss: Tanker Corporation, Panama

Controlled by: Unknown Chartered to: United States Maritime Commission
Operated by: British Ministry of War Transport under LeAdease Act

Homeport: Panama

Length: 489 feet Beam: 65 feet Depth: 36 feet
Gross Tonnage:9577 Net Tonnage:6007
Hull Material: Steel Hull Fastenings: Welded Powered by: Oil Engines
Bunker Type: Medium Fuel Oil (Marine Diesel) Bunker Capacity (bbl): 10,360

Average Bunker Consumption (bbl) per 24 hours111
Ligquid Cargo Capacity (bbl): 105,080 Dry Cargo Capacity: 37,610 cubic feet bale space

Tank or Hold Description: Nine center tanks and five side tanks (port and starboard)




Section 1: Vessel Background Information: Remediation of Underwater LegacyHEasio (FRUHEAT)
-

Casualty Information

Port Departed: New York Destination Port: Liverpool
Date Departed:January 13, 1942 Date Lost: January 14, 1942
Number of Days Sailing:a 2 Cause of Sinking:Act of War (Torpedoes)
Latitude (DD): 40.4363 Longitude (DD): -70.8395
Nautical Miles to Shore:48.7 Nautical Miles to NMS: 104
Nautical Miles to MPA: 0 Nautical Miles to Fisheries:Unknown
Approximate Water Depth (Ft): 270 Bottom Type: Sandclay/silt

Is There a Wreck at This Location?The accuracy of the listed coordinaiesiot known, but the wreck
has been located and explored by local divers

Wreck Orientation: Resting on its starboard side

Vessel Armament:One 4inch .50 caliber gun

Cargo Carried when Lost: 90,443bbl of Admiralty fuel oil

Cargo Oil Carried (bbl): 90,443 Cargo Oil Type: Light Fuel Oil

Probable Fuel Oil Remaining pbl): Un k nown O1 0, Buél Jype: Medium Fuel Oil (Diesel)
Total Oil Carried (bbl): O 100, 443 Dangerous Cargo or Munitions:Yes

Munitions Carried: Munitions for onboard weapons

Demolishel after Sinking: No Salvaged:No
Cargo Lost: Yes, partially 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 08. 34 hour s on 1Nbrnebswvas hit inlttee 4t@m by one eftwa steens c or t e d
torpedoes frontJ-123about 60 miles from Montauk Point, Long Island and began listing to starboard. At
08.53 hours, a G7e was fired from a stern tube as coup de grace, hit the tanker underneath the bridge and
the ship began settling on even keel, allowing the survivors taahaship in the starboard lifeboat and

row away from the ship. The port lifeboat had capsized during the launch due to the heavy list and threw
the occupants into the cold sea, drowning two Norwegian crew members. At 09.29 hours, the vessel was
hit by a hird torpedo in the engine room, after a second coup de grace had malfunctioned at 09.10 hours.

Four minutes later the tanker sank by the stern in shallow waters, the bow remaining visible over the
surface.

30 survivors were spotted in the afternoon liimp of theU.S. Navy, which directedSSEIllyson(DD

454) andUSCGCArgo (WPC 100) to them, while nine men were picked up by the American fishing boat
Malvina. All survivors were landed at Newport, Rhode Island
-http://www.uboat.net:8080/allies/merchants/ships/1248.html
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General Notes

NOAA Automated Wreck and Obstruction Information System (AWOIS) Data:
HISTORY
NM7/43
DESCRIPTION
NO.282; TANKER, 9577 GT; SUNK 1/14/42 BY SUBMARBE] POS. ACCURACY 13
MILES; NO.195; TANKER, 6007 TONS, SUNK 1/14/42.

SURVEY REQUIREMENTS NOT DETERMINED.
TANKER, 6007 TONS, SUNK 1/14/42 BY SUBMARINE, IN 240 FT.

Wreck Condition/Salvage History

"Lying on her starboard side, the entire wreck was carpeitedvhite, flowery sea anemones. In the dark
depths of the Atlantic, the white anemones gave the wreck an eerie appearance and she almost seemed to
glow in the dark. As we reached the end of the Seeker's anchor line, which had been tied into the stern
conpanionway railing, Dan and | landed on the port side of her hull. A row of portholes punctuated her

hull plates, running parallel to the companionway, while below us were doorways leading into the ship's
interior.

The visibility was indeed spectaculardaas we peered over the ship's railing and across her decks,

sloping downward at an 80 degree angle, we could see that the majority of her superstructure was
remarkably intact. In fact, it was one of the most intact WWII wrecks | had ever dived. It viablyro

the extreme depth in which the wreck lay that had preserved her, effectively isolating her from surface
wave action during even the most severe storms. Or perhaps, | thought giddily, the abandoned fishing nets
that she was wrapped in had held heetbgr over the yeadsthe wreck was so enveloped in nets that

she looked like a "shrintwrapped” plastic toy. The nets were largeshed monsters, made of twine so

heavy that white anemones clung to the strands of netting as well as the hull, increaesinig the

appearance of the scene laid out before us.

For ten precious minutes we swam the decks oftinéen tanker with a motaola.As Dan entered one

of the doorways leading into the ship's interior, | dropped down from the upper gunwale and glided ove
the ship's inclined deck. Adjusting my buoyancy, | floated weightlessly in the still water, drifting
effortlessly over the decks of the sunken tanker that had begun Germany's assault on American coastal
shipping. She was a beautiful sight to behold, @sfig after all the years of dreaming about her. Her hull
appeared to have been severed cleanly at one of the torpedo impact points, somewhere between the ship's
forward navigational bridge and stern living quarters. The ship's forward half was nowbherseien,

despite the clear, dark water in which she lay entombed. Dozens of fishing nets draped down over her
hull, forming a white mesh blanket that obscured many of the ship's details. Somewhere in the blackness
below lay the ocean bottom; but the deepe went, the hazier the water became...On the ship's stern

stood the remains of a huge gun tub, placed there for protection from the-egtdthat had sent the
Nornesdo the bottom. The tub appeared to be empty, with the gun nowhere to be sedmtadest
interconnecting deckhouse levels stood at a crazily canted angle, almost unrecognizable in its fluffy white
covering of anemones. A solitary boat davit protruded erectly from the upper gunwale, the only evidence
left of the boats used to abandog #inking tanker on a dark January night nearlylwadécentury ago.

Down below, glowing a ghostly white in the dark gloom of the depths, stretched the tanker's centerline

5
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catwalk; perfectly preserved handrails formed parallel strands of plush, whiét ragde running the
length of the ship's deck before ending abruptly at the hull break. And everywhere damgledeth
remains of fish nets.”

-http://bradsheard.cotibrnessart.html

Archaeological Assessment

The archaeological assessment provatigitional primary source based documentation about the sinking
of vesselslt also provides conditicbased archaeological assessment of the wrecks when padssible.
does not provide a ridhased score or definitively assess the pollution risk or lackdh&om 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 meamrstirief explanations of what the shipwreck might look
like and specifically, whether it is thought there is sufficient structural integrity to retairhalis more
subjective than the Pollution Potential Tree and comggaerated resource at risk dads, and as such
provides an additional viewpoint to examine risk assessments and assess the threat posed by these
shipwreckslt also addresses questions of historical significance and the relevant historic preservation
laws and regulations that will gekn onsite 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 were notfwepared.
vessels with full archadmgical 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 tankeNornesswas initialy listed as a potentially higher priority shipwreck because of the amount of

fuel oil the tanker was carrying at the time of its |&¥6en the vessel was torpedoedusyt23on

January 14, 1942, the vessel was loaded with Sty#lof Admiralty fuel oiland had a bunker capacity

of 10,360bbl of marine diesel GilAl t hough the amount of oil carried
suggests the wreck could be a higher priority shipwreck, recent dive reports and additional information

about the sinking ohie vessel imply that the vessel may contain very little oil or could be empty.

When the vessel was torpedoed, it was struck by three separate tor@aunbi.the number six tank,

one hit the number seven tank, and one hit the engine room near therfieis Before long, the tanker

shapped in half between the numbers six and seven tanks, causing the stern to sink and the bow to remain
jutting out of the water and aground on a sandy bottom in 14 fathoms of Watewas the condition of

the bow untilat least January 30, 1942 when a naval over flight reported a large oil slick and the bow of a
ship protruding above the water in the same vicitiitiz not known when the bow eventually sank, but it

does not appear to have ever been relocated, sugg#sdi it was eventually demolished or aerial

bombed as a hazard to navigation.

The stern, on the other hand, has been located by recreational divers and rests in approximately 270 feet
of water.Due to the depth of the wreck and the distance from stiosesection is not dove as often as
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many of the near shore wrecks, but there are no known diver reports of any oil leaking from this
shipwreck Although the stern is reportedly in good condition and resting on its side (an orientation that
could increas¢he likelihood of oil being trapped in the tanks), photographs of the wreck reveal that it is
at an advanaklevel of deterioration (Fidl-1). While it could be argued that this advanced level of
deterioration makes the wreck more of a threat, it cantssargued that this deterioration would likely
have led to increased observations of oil on the site if there were indeed any remaining inside the
shipwreck.

Figure 11: Deterioration of hull plating ithefiornesgimage: Sea Turtle ChaRacebook page)

Although NOAA archaeologists cannot guarantee the presence or absence of oil on this wreck, the

description of the vessel 6s | oss and the |l ack of
being visited by divers and fishingssels suggests that the wreck likely does not contain large quantities
of oil.

Should the vessel be assessed, it should be noted that this vessel is of historic significance and will require
appropriate actions be taken under the National HistorgeRration Act (NHPA) and the Sunken

Military Craft Act (SMCA) prior to any actions that could impact the integrity of the vessel. This vessel

may be eligible for listing on the National Register of Historic Places. The site is also considered a war
grave ad appropriate actions should be undertaken to minimize disturbance to the site.

Background Information References
Vessel Image Sourcedittp://www.uboat.net/allies/merchants/1248.html
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Construction Diagrams or Plans in RULET DatabaseNo, but capacity plans are in the database

Text References:
http://www.uboamet/allies/merchants/1248.html
http://tradsheard.comorness art.html

AWOIS database

NIMA database

Global Wrecks database

Vessel Risk Factors

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

means to apply a sal vage e infgrinatiangathéred bpNOAA. fflesct i ve t
analysis reflected in Figure2lis 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 knowledg and best professional judgment. This assesstoestnotake 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. S&Rawed the general historical

information available for the 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 fromdhehaeologicahssessment may proeiédditional input that will
amend the score for SectionVihere availableadditional information that may have bearing on
operational considerations for any assessment or remediation activitiesided

Each risk factor is characterized as Highdilen, or Low Risk or a categoppropriate equivalent such
as No, Unknown, Yes, or Yes Partially. The risk categories correlate to the decision points reflected in
Figure 12.

Each of the risk factors al so compkteness and eeltalzilitygfual i t y
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 quality modifier
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 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. Sighdtditional research
needed.

In the following sections, the definition of lomedium and high for each risk factor is provided. Also,
the classification for thBlornesds provided, both as text and gfsadingof the applicable degree of risk
bullet.
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Pollution Potential Tree

Was there oil
onboard?
(Excel)

Yesor?

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>

>< High Pollution Risk >

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

No or ?

Pollution Potential Factors

Risk FactoAl Total Oil Volume
The oil volume classificationsorrespond to the 1S. 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)
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The oil volume risk classifations refer to the volume of the mdigely Worst Case Discharge from the
vessel and are based on the amount of oil believed or confirmed to be on the vessel.

TheNornesds ranked as High Volume because it is thought to have a potential for up@0 I8,
although some of that was lost at the time of the casualty due to the explosions and breakup of the vessel.
Data quality is medium.

The risk factor for volume also incorporates any reports or anecdotal evidence of actual leakage from the
vessebr reports from divers of oil in the overheads, as opposed to potential leakage. This reflects the
hi story of the vesselds | eakaimnessThere are no rep

Risk FactoA2 Oil Type
The oil type(s) on board the wreck are clasdifialy with regard to persistence, using th&. Coast
Guardoil grouping. (Toxicity is dealt with in the impact risk for the Resources at Risk classifications.)
The three oil classifications are:

9 Low Risk: Group I Oils T nonpersistent 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 T high persistent oil (e.g., heavy crude oil, No. 6 fuel oil, Bunker C)

TheNornessds classified as Medium Risk because the cargdiggt fuel 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 bedavemolished 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 elgtilestroyed after the casualty
1 Medium Risk: The wreck was reported to have been partially cleared or demolished after the
casualty
1 High Risk: The wreck was not reported to have been cleared or demoligkethafcasualty
1 Unknown: It is not known whether or not the wreck was cleared or demolished at the time of or
after the casualty

1Group | Gilr Nonpersistentiois  d e f petmoedkbased oil tha, at the time of shipment, consists 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 gravitydedan 0.85 crude [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
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TheNornessds classified as High Risk because there are no known historic accounts of the wreck being
demolished as a haza@ navigation (although the bow may have been since it sank in shallow water).
Data quality is medium.

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 bemarred 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 the potential for oil to escape from the shipwreck. The risk categories are:

1 Low Risk: Burned formultiple 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

TheNornessds classified as Medium Risk becaubere were reports of fire at the time of casualty. Data
quality is high.

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 numbé&awailable reports of the casualty. Seldom are the reports from trained
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 tdittle oil reported on the water during or after the sinking event

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

TheNornesss classified as Low Risk because ther¥e large amounts of oil reported by multiple
sources. 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 the sinking event was and the factors that would contribute to
increased initial damage or destruction of thesge@vhich would lower the risk of oil, other cargo, or
munitions remaining on board). The risk categories are:

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

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

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

11
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|

TheNornessds classified as Low Risk because there were three torpedo detonatiotie aessel is
broken into two sections. 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 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 on board if the sections still have some structuratyintedugirisk
categories are:

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

Medium Risk: The vessel is broken into twihree pieces

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

Unknown: It is currently not known whe#r or not the vessel broke apart at the time of loss or
after sinking

= =4 =1 =1

TheNornesss classified as Medium Risk because it broke into at least two pieces at the time of casualty
Data quality is high.

Factors That May Impact Potential Operations

Orientation (degrees)

This factor 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 havavoided demolition as a hazard to navigation, but it has a higher likelihood of

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

The stern of th&lornesds resting on its starboard sidég bow has not been loedt Data quality is
high.

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

The depth for the stern of tiNornesss 270 feet, the depth of the bow is not known. Data quality is high.

Visual or Remote Sensing Confirmation of Site Condition

This factor takes into account what the physical status of wreck site as confirmed by remote sensing or
other means such as R@Y diver observations and assesses its capability to retain a liquid cargo. This
assesses whether or not the vessel was confirmed as entirely demolished as a hazard to navigation, or
severely compromised by other means such as depth charges, aerialdvstibstural collapse

The location of the stern of tidornesss known and it is restingnoone side. Data quality is high.
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Other Hazardous (Nail) Cargo on Board
This factor addresses hazardous cargo other than oil that may be on board the vessel and could potentially
be released, causing impacts to ecologicalsaib-economiaesources at risk

There are no reports of hazardous materials onboard. Data gsiligi
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

TheNornesshad munitiongor onboard weaponsne 4inch .50 caliber gurData 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 tiNorness Operational factors are listed but do not have a risk score.

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

. Data Risk
Vessel Risk Factors Quality Comments Score
Score
Al Oil Volume (total bbl) | Medum tl\)ﬂeaigzlgirggg'oombl likely lowenot reported {
A2 Oil Type High | Cargo is light fuel oil, a Group Il oil type
Pollution B Wreck Clearance High Vessel noeported as cleared (bow may have
Potential been) Med
Factors C1: Burning of the Ship High | Large fire was reported
C2: Oil on Water High | Oil was reported on the water; amount is no
D21 Nature of Casualty High | Three torpedo detonations
D2 Structural Breakup High | The vessel broke in two at the time of sinkin
Archaeological Detailed sinking records of this ship exist, Not

Archaeological Assessm¢ High

Assessment assessment is believed to be very accurate | Scored
Wreck Orientation High | Stern resting on its starboard side, bow not
Depth High | Stern is 270deep, bow depth is not known
Visual or Remote Sensin
Confirmation of Site High | Location is a popular technical dive site
o onal Condition \
perationa : ot
Factors Other Hazardous Materig High | No Scored
Onboard
Munitions Onboard High | Munitions fonboard weapons

Gravesite (Civilian/Militar] High | Yes

Historical Protection
Eligibility (NHPA/SMCA)

High | NHPA and SMCA
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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 simulatiopstefitial oil releases. The results

are used to assess potential impacts to ecological andesmmriomic resources, as described in Sections

3 and 4. The modeling results are useful for this scredaim risk assessment; however, it should be
noted thadetailed site/vessel/and seasonally specific modeling would need to be conducted prior to any
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 probathigitsibution. Most

discharges are likely to be relatively small, though there could be multiple such discharges. There is a
lower probability of larger discharges, though these scenarios would cause the greatest davieage. A
Case DischargdWCD) wouldinvolve the release of all of the cargo oil and bunkers present on the
vesselForthe Nornesghis would bethe sum of th®0,44 bbl of Admiralty fueloil and<10,000 bbl of
marine diesel as bunkewslthough it is likely that the bunker fuel was lost because one of the torpedoes
hit the engine room near the fuel bunkers, and the cargo in tanks éhas@lgo lost because of torpedo
hits in these tank€9,000bbl was used as the maximum potentiabant of oil that could be released for
modeling purposes.

Thelikeliestscenario of oil release from most sunken wrecks, includindlthieessis a small, episodic
releaséhat may be precipitated by disturbance of the vessel in storms. Each of tkeskcapleases

may cause impacts and require a respdagisodic releases 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 impactsser 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, steadytnateic
releases are moa using 0.1% of the WCD.

TheMost Probable scenam 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 WQBe Large scenario is loss &0% of the WCD. The five

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

the condition of the vessel, time factors, and disturbances to the wreck. Note that, the episodic and
chronic releasscenaios represent a smaklease that isepeated many times, potentialpeatinghe

same magnitude and type of imgactith each releas@heactual impacts would depend on the
environmental factors such as rtiate and forecast winds and curredtsing each release and the
typesfuantitiesof 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 the five spill volumes showhable 21. The modefrandomly

selecs the date of the release, armirespondingnvironmental, wind, and ocean current information

from a longterm 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 thefciersd

release, as well as seasonal effects. The magnitude and naiatentfal impacts to resourced! also
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generally have a strong seasonal component (e.g., timing of bird migrations, turtle nesting periods, fishing
seasonsand tourism seasons

Table 2L: Potential oil release scenario typesNuortless

Scenario Type Rzlsizizger Time Period Release Rate Lizll?r:i(;/g d Response Tier
ey |00 | oS0t |worethely | Ters
(El%;f%?i\(/:\/CD) 990bbl Irregular intervals S(;/L?rrssc?rvggs Most Probable | Tier 12
ggﬁ/i Z;ovl?/acbée) 9,90bl Onetime release Sgﬁrrssc?rvggs Most Probable | Tier 2
Large 49500 bbl Onetime release Over several Less likely Tier 23

(50% of WCD) hours or days
Worst Case 99000 bbl Onetime release Over several Least likely Tier 3
hours or days

The modeling results represent 200 simulations for each spill volume with variations irapgatory

based on winds and currents. The spectrum of the simulations gives a 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 trajectorypp@ns 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 damageroken 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 the sea floor,

using the information known about the wreck location and dégthimportant to acknowledge that

these scenarios are only for this screei@vgl assessment. Detailed site/vessel/and seasonally specific
modeling would need to be conducted prior to any intervention on a specific wreck.

Oil Type for Release
TheNornesscontaineda maximum 000,443 bbl of Admiralty fueloil (a Groupll oil) as cargo and

<10,000 bbl oimarine diesefa Groupll oil). Thus theoil spill model was run usinlight fuel oil.

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

water surface or shoreline and the resources potentially at risk. Faldb®vs 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 sheen, was used as the threshold
for socieeconomic impacts because often fishing is prohibited in areas with any visible olil, to prevent
contamination of fishing gear and catch. A thicknesOag/trf 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 dibuted

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@® shows the number of tarballs per acre on the water surface

for these oil thickness thresholdssasing 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@romic impacts
because that amount of oil would conservatively trigger the need for shoreline ceazamenity
beaches. A thickness of 100 g/iwas used as the threshold for ecological impacts hasadynthesis of
the literature showing that shoreline life has been affected by this degree of Biéinguse oil often
strands onshore as tarballs, &aB2b shows the number of tarballs pef om the shoreline for these 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 wateRefga&@edtions 3 and 4 for
explanations of the thresholds for ecological asmbsoni resource impacts.

Sheen Approximat&heen No. of 1 inch
Appearance Thickness Tarballs

Oil Description Threshold/Risk Factor

0.01 ~56 tarballs Socieeconomic Impactd
Oil Sheen Barely Visible| 0.00001 mny )n’? er acre to Water Surface/Risk
’ P Factor 4B and 2

Ecological Impacts to
Water Surface/ Risk
Factor 3B and 2

~5,006,000

Heavy Oil Sheer| Dark Colors | 0.01 mm 10 g/rh tarballs per ac

Table 2b: Oil thickness thresholds used in calculating miles of shorelirRefapactections 3 and 4 for
explanations of the thresholds for ecological asmbsoni@ resource impacts.

oll Approximat&Sheen No. of linch
Appearance Thickness Tarballs

Oil Description Threshold/Risk Facto

Socieeconomic Impact
to Shoreline Users/Ris
Factor 44 and 2

Ecologicampacts to
Oil Slickarballs | Brown to Blac| 0.1 mm | 100 g/fh | ~1214 tarballsAn| Shoreline Habitats/Ris
Factor 3@ and 2

~0.120.14

Oil Sheditarballd Dull Colors 0.001 mm 1 g/m tarballs/fn

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

leakage. Because oil from sunken vessels will be released aréssures, 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 &gp. 33 f
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 watedumn 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
resourcampacts. To assist planners in understanthiegcale 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. Jaykeng, A. Rines, S. Pavignano, T. Isaji, S. Puckett, A. Keller, F. W. French lll, 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 assesgidehfor coastal and marine environments (NRDAM/CME), Technical
Documentation, VelI| Office of Environmental Policy and Compliance, U.BweDefrior, Washington, DC.
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Figure 21: Regression curve for estimating the volume of watar moflbove 1 ppb aromatipsicted as a
function of spill volume foNdraess

Potential Water Surface Slick
The slick size from an oil release from tdernesss a function of the quantityeleasedThe estimated

fresh sl
various scenarios is shown in Tabl8,2as theneanresult of the 200 model runs. Note that this is an
estimate of total watesurface affected over a-@lay period. The slick will not be continuous but rather

water surface

be broken and patchy due to the subsurface release of the oil. Surface expression is likely to be in the

coverage by

form of sheens, tarballs, and streamers.

a

Table 23: Estimated dti@rea swept arater for oil release scenarios frdorhess

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

Chronic 99 1,600mi2 58mi2
Episodic 990 5,200mi2 300mi2
Most Probable 9,900 19600mi2 1500m
Large 49500 52000mi2 5,000 mi2
Worst Case Dischargg 99,000 81,000mi2 8,200mi2

ck

(the

The location, size, shape, and spread of the oil slick(s) from an oil release fridoriessvill 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 shoWwigime 22
and Figure 2 usingthe Most Probable volumandthe socieeconomic anecological thresholds
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Figure 22: Probability of surface oil (exceedingr@)dtom the MosoBable spill of 9,900 bivighit fuebil
from thé&lornesat the threshold for secionomic resources at risk.
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This figure is generated by overlaying 200 individual model runs to
calculate the percentage of runs that caused oiling above the
threshold in a given area. This figure does not depict the areal
extent of a single model run/spill. ,

Figure 23: Probability of surface oil (exceediigflitom the Most Probable spill0sf Bt dight fuedil
from th&lornessat the 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.

Figure 24: Water surface oiling from the Most Probalbie lotbiSgght fuedil from thidornesshown 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 leakager, ivieetitom one

or more tanks at a time. To assist plannertsiderstandinghe scale ofpotential impad for different

leakage volumes, a regression curve was generated for the water surface area oiled using the five volume
scenarios, which is shown Figure 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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