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1. Executive Summary

1.1. Background

This report isa supplementary report to report numb8R-OR-ZY-04-08-2019R-A [13], ordered by the
Local Council of ZichrorYa'akov Israel as third party second opinion report. The report exaRrioesct
water dischargesom the Leviathan offshore fixed platform rig &ded at the proximity of 10km from the
shoreline of Dor Israel within the Regional municipality of Hedrmel jurisdictionrand piprupture spill
event evaporatianThe Dor rig coordinates are provided in cha@eProblem DefinitionThe report

comprisedive main parts

1. Evaluation review of the performed environmental risk assessments and spill size documents provid

by Noble Energy to the Ministry of Energy and Ministry Bfivironmental Protectiohaving the
following information
1.1.LPP-ON-NEM-EHS STY-0002RewA Dec. 2016pplicable documeritl] in Table2
1.1.1. Annex 6.3Noble Ehergypp. 242 261
1.1.1.1. DOC: LPP-PM-NEM-EHS-PLN-0006 Noble Eergy pp243-251[1.1].
1.1.1.2. DOC: LPP-PM-NEM-EHS-BOD-0402Noble Ehergy pp252-261[1.7.
1.1.2. Annex6.4DOC: J20813Y-TN-24004 RevB2 March 2016Genesis OSCARhodeling

summary pp262293[1.3.
1.1.2.1. Table 32 page 275,
1.1.2.1.1.  scenario 1: Volume 194%1220bbls)
1.1.2.1.2. scenario 23:Volume 159 (1000bbls)
1.1.3. Annex6.4DOC J2081B-YPN-25005 RevD1May 2016Genesis OSCARIl spills
results pp29871[1.4.
1.1.4. Annex 6.9 Brenner MEDSLIK report Feb 20d®delling the dispersion of condensate
spills from the proposed gas processing pipeline. pp584[1.5 .
1.1.4.1. Volume 1220bbls for the pipeline rupture. Page 449
1.1.4.2. 12 simulation runs.
1.1.4.3. API=43.2, SG=0.8099, page 449.
1.2.LPP-ON-NEM-EHS STY-0005applicable documeri]in Table2
1.2.1. Annex 6.4 DOCJ20979AY-TN-24003/REV B1IMay 2017 Genesis OSCAR simulation
spillagePipeline Rupture Modeling Summary pp. 2835[2.3.
1.2.1.1. Table 32: Volume 192r(1207bbls)rate 69.5rh (437), page 306.
1.2.2. Annex 6.5: Brenner MEDSLIK report Feb 20fpp. 35-385 (as inl.1.4 [2.4].
1.2.2.1. Datais at page 346.
1.3. TAMA 37-H Effects on Marine Environmepp.5% 68, appicable documentl6] in Table2.
1.3.1. Table 3.4.6 page 68 shew446bbls(minimum potential pipe rupture spill)

Pagellof 140 Leviathan SugpmentRemrt RevA Doc Num: BRORZY¥22-11-2019RA


http://www.tanas.tahal.co.il/Pdf/EMMP_off-shore_1_complete_public(2).pdf
https://www.gov.il/BlobFolder/generalpage/tns_37/he/Water_Energy_Communication_tns_sea_2.pdf

\\w\nt Rf";‘e

Confidential Date: 22/November/2019

w! 047,
Q
00 3 W

¢
] 2
7 Jua uﬂ\"\

2. Spillage event of 3000 bbls of condensate from Dor rig pipe rupture event to the CVS at
the proximity of 1Km from the shoreline of Dor.
2.1. Toxic vapor cloud due to;
2.1.1. Pipe rupture event of 30@ibls (not included in this report and is analyzed in
supplementary repQrt
2.1.2. Comparing pipe rupture spillagpeachingo results to Annex 6.@ipeline rupture
simulation by Brenner using MEDSLIK. Page Z8plicable documerjtL.5 against
simulation INLSR-OR-Z2Y-04-08-2019R-A [13].
2.1.3. Comparing pipe rupture spillagpeachingo results to Annex 6.4 DOQ20979AY -TN-
24003/REV B1May 2017 Genesis OSCAR simulation spill&peline Rupture Modeling
Summary pp. 29325[2.3 . Table 32: Volume 192ri(1207bbls), rate 69.5tth (437),
page 30@gainst simulation iIhSR-OR-ZY-04-08-2019R-A [13].
2.2.Product water discharges impact on sea marine life and desalination plans.
3. Concluding reaction time tpipe rupturespillage event and identifying the time where levels of
contamination ashoreline crosses the threshold of 0.03 Ton/Km or 0.19 bbls/Km.
4. Checking the evaporation levels against international standards
5. Monitoring and prevention.

Massive near coast condensate spills (3000 bbls) are likely to result into temporary exceedhaces of
24-hours Ambient Air Quality Value of Benzene (3.9 ug)ynbut within the permitted number of
exceedances by the National Regulation (maximum 3 days of exceedance, against 7 yearly permitted
events).

On the other side, no exceedance of Acute Exposure Guidelines (PAC/AEGLS) are anticipated for
Benzene and the other BTEXSs, simulated levels being at least 1 order of magnitude lower than the
relevantTier-1 thresholds (the lowest being: Benzene 8h: 9 ggimylbenzene 1h: 22 ppm) .

Low-wind conditions could result in high coastal concentrations of Total VOCs, with levels on the same
order of magnitude of emergency public exposure guidelines (PAC2) for C10, C11 and C12 alkanes
(respectively: 6.6 ppm, 2.3 ppamd 1.7 ppm).

The lack of detailed data about hydrocarbon speciation of potential spilled condensate does not allow tc
get an ultimate judgment on the harmfulness of VOC vapor mixture on potential exposed communities il
case of Massive near coast con@daaspills.

While maximum estimated onshore levels of Benzene are well below internationally recognized
emergency thresholds (USEPA PACs/AEGLs) and maximum total VOCs do not reach availdble tier
thresholds for hydrocarbon mixtures (relevant to gasolwget fuels), the cautionary comparison of
maximum onshore concentration of total VOCs with selected@DAlkanes threshold raise
concerns.Tier-2 effects (irreversible or other serious, ldagting, adverse health effects or an impaired
ability to escape)cannot be excluded for the potentially exposed population in case of massive
condensate spill event such as those under study.
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The speciation and concentration of airborne volatile compounds should be carefully monitored in case
spill. In theabsence of additional data, a warning communication plan should also be activated in order 1
alert communities and minimize their exposure to vapor plumes in the area of major impact, especially il
case of a nearoast spill with lowwinds blowing towardsoast.

It is worth to be noted that no threshold level was found in literature for Total VOC. This means that th
above reported comparison may be overly conservative, although the presence of other compounds t
alkanes and the effects of the overakttmre should be considered. This requires detailed information about

the composition of the spilled condensate. The concentration of airborne volatile compounds should
carefully monitored in case of spill.

The plan for having offshore platform at such proximity to shoreline requires monitoring and readiness fc
spill event. Monitoring must be reliable and continuous. It is recommended to perform continuou
monitoring on the platform, monitoring seawater amohitoring the air quality at severfak stations to
different locations. Monitoring requirement is critical in case of growth plans as elaborated in
Chapter7Growth Impact to Four platforsin the Polygon

Since spill eventsoccur at such proximity to shoreline, the response time is critical. Hence it is
recommended to have a local response facility with all required equipment. Chafieitoring details
the means and technology for monitoring levels.

1.2. What Condensate is

The term condensate is defined in applicable docufighsection 4.1 page 4Zhe definition used is
cited in the Environment Canada Document 2016 Natural Gas condensate Screening Assessment for
relevant legislatioh In this definition Condensats clearly a liquid oil product.

In addition the condensate used for the model scenario has a spBtffita term used only fdriquid
petroleum products.

1 http://publications.gc.cal/collections/collection _2017/eccc/En240-2017-eng.pdf
2 https://www.sciencedirect.com/topics/eartiand-planetarysciences/gagondensate
3 https://www.sciencedirect.com/topics/engineering/edravity
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2. Overview

2.1. Scope

This supplementaryeport request is from The Local Council dichronY a 6 a Kscagl. The report
examines th@roduct water dischargeom Dor fixed offshore platform (OSP) on the shone of Israel.

In addition it examines the evaporation due to pipe rupture at the proximity of 1km from shdreéne.
data forthis report is based on applicable documents listedTliable2.

The present simulations are based on MEDSLIK/ MEDSLIK Il solvers, which are dtftizenany years

in the Levantine and the Mediterranean Sea during real oil spill incidents. The current simulations spillag
results are compared to the Leviathan results of OSCAR and MEDSLIK by Brenner mentidabteh

. The current simulations assume larger spillage size (compared to OSCAR and MEDSLIK by Brenne
previous simulations), as described by the official letters of the Ministry of Efgrgnd the Ministry of
Environmental Protectiof8].

Under this assumption the condensate spillsige in pipe rupture evems 3000 bbls against analysis
provided byLPP-ON-NEM-EHSSTY¥0002 [1] pipe rupture evaporation of 1220 bbls, as appears and
simulated in annex 6.4, 6]9.31.5 OSCAR by Genesisand MEDSLIK byBrenner In the analysis
provided byLPP-ON-NEM-EHS ST¥00052] annex 6.42.3] and annex 6.52.4] maintain low spillage
during operation. Annex 6J2.1] and 6.32.2 provide diesel oil spill of 2000 bbils.

The recent perm[©] request of Noble Energy asks for 6300 bbls at the second phase of operation, howev:
since there is no official approval from the State of Israel for that request, the current condensate spilla
size remains for 5300bbls.

The present repoexamines the following scenario:
1- Condensate evaporation due to spillage of 3000 bbls fromipleerupture located 1 km from the
Israel shore.

The results of the spillage concentrations at key coordinates are comptreadsults in the applicable
documentd1], [2] andtheir annexes, in order to conclude the magnitude of contaminati@adtion,
contaminatiorievels athe coastline of theladera desalinatigplanis reported, as well as the levalsthe
coastline of thetlit old Crusades Fort reservation, Ma'agdithaeland Caesareaationalparks located
atFigure 5, Figure 6, Figure 7, Figure 8, Figure 9 are reported.
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2.2. Abbreviation list
Tablel: Abbreviations
# Abbreviation Meaning
1. API American Petroleum Number
2. BAT Best Available Technology
3. bbls Barrels
4, CDF Cumulative Density Function
5. CUMSUM Cumulative Summation
6. CMEMS Copernicus Marine Environmental Monitoring Service
7. CVS Coastal Valve Station
8. CYCOFOS Cyprus Coastal Ocean Forecasting and Observing System
9. ECMWF European Centre for MediuRangeWeather Forecasts
10. EEZ Exclusive Economic Zone
11. EMSA European Maritime Safety Agency
12. EPA Environmental Protection Agency
13. FPSO Floating Production Storage and Offloading
14. GEBCO General Bathymetric Chart of the Oceans
15. GFS Global Forecast System
16. IEC Israel Electrical Company
17. ITOPF International Tanker Owners Pollution Federation Limited
18. LPP Leviathan Production Platform
19. MARPOL Marine Pollution (UN convention)
20. MFC -Med Monitoring and Forecasting CenteMediterranean
21. MFSTEP Mediterranean Forecasting System Toward Environmental
Predictions
22. MMscfd Million Standard Cubic Feet Per Day
23. MONGOOS Mediterranean Oceanography Network for Global Ocean
Observing System
24. MOON Mediterranean Operational Oceanography Network
25. NCEP National Center of Environmental Prediction
26. NEML Noble Energy Mediterranean Limited
27. OSCAR Oil Spill Contingency and Response (SINTEF)
28. OSsCP Oil Spill Contingency Plan
29. OSLR Oil Spill Response Limited
30. OSP Offshore Platform
31. POLMAR PollutionMaritime
32. MEDSLIK, MEDSLIK Il Mediterranean oil spill and trajectory predictions model
33. REMPEC Regional Marine Pollution Emergency Response Centre for the
Mediterranean Sea
34. RRTM Rapid Radiative Transfer Model
35. SG Specific Gravity
36. SINTEF Norwegian Stiftelsen for Industriell og TEknisk Forskning
37. SST Sea Surface Temperature
38. TH Threshold
39. USCG United States Coast Guard
40. USGS United States Geologic&8lurvey
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2.3. Applicable documents
Table2: Applicable documents
# Standard/Doc Description Rev. Date
1. LPP-ON-NEM-EHS-STY-0002 AMPHIBIO LeviathanMarine Rev. A, 04 December 2016
Environmental report
1.1. | LPP-PM-NEM-EHSPLN-0006 Annex 6.3 Air Discharges Rev. B 07 June 2016
Noble Energy pp. 24251
1.2. | LPP-PM-NEM-EHSBOD-0402 Annex 6.3 Air Discharges Rev. 0 06 July 2016
Noble Energy pp. 25261
1.3. | J20813Y-TN-24004 Annex 6.4 Genesis OSCAR Modelling Rev. B2 22 March 2016
summary pp. 26293
1.4. | J20813BYPN-25005 Annex 6.4 Genesis OSCAR Oil spitisults Rev. D1 25 May 2016
pp. 294371
1.5. | None Annex 6.9 Steve Brenner MEDSLIK None February 2016
Modelling pp. 446537
2. LPP-ON-NEM-EHS STY-0005 AMPHIBIO Leviathan Marine Rev. 2, 26 October 2017
Environmental report
2.1. | J20979AY-TN-24001 Annex 6.2 Genesis Analysis OSCAR Diese| Rev. B2 03 May 2017
Modelling Summary pp. 26232
2.2. | None Annex 6.3 Steve Brenner modeling spillage None March 2017
during construction
pp.234292
2.3. | J20979AY-TN-24003 Annex 6.4Genesis OSCAR Pipeline Rupturl Rev. B1 04 May 2017
Modelling Summaryp. 293 325
2.4. | None Annex 6.5 Steve Brenner modeling spillage None February 2016
during operation pp. 32885
3. Official Translation AMPHIBIO Leviathan Marine None January 208
www.GlobusTranslations.com Environmental report
LPP-ON-NEM-EHS STY-0002 Chapters 3, 4,5
4. Marine and Coastal Environment | Environmental Quality Standards for the August 2002
Division Ministry of the Mediterranean Sea in Israel
Environment
5. Ministry of Nationallnfrastructure, | Framework Guidelines for Preparing the 30May, 2016
Energy, and Water Resources, Environmental Statement Enclosed
Natural Resources Administration | with the Exploration LicenseExploration
Ministry of Environmental Well Application Name and Production Tes
Protection Marine Environment in the License (License Name)
Protection Division
6. Prevention of Se&Vater Pollution
by Oil Ordinance
7. Ministry of Energy Letter from 12 | Page 4, QTY is 5000bbls as a minimum 12July 2018
July-2018 to Mrs. Anat Gal,
"Rotzim Lehyot" signed by genera
manager ministry of energy Mr.
Udi Adiri
8. Ministry of Environmental Page 6, QTY is 5300 bbls max 05May 2018
Protection letter from GBlay-
2018, to Dror Laufer Home
Guardians
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# Standard/Doc Description Rev. Date
9. Form 2.1.%1 Leviathan Request for 6300bbls (1008m 20January 2019
10. LPP-PM-NEM-EIA-PLN-0002 Environmental Impact Assessment for Rev0 July 2016
Genesis No: Installation, Operation and Maintenance of
J20813AY-RT-24001 Rev0 pipelines and Submarine Syste for
Leviathan Field Development
11. Benzene Cont ent | Report None 10 June 2
12. | Condensate data Memorandum from Local Council 9/April/2019
ZichronYadakov
13. LSR-OR-ZY-04-08-2019R-A Dor Leviathan Offshore Platform A 04/August/2019
Environmental Report Review and
Simulation
ORION-Joint Research and Development
Center
14. | Clarifications to Dr. Zodiatis. Coordinates Location of DOR offshore Pipe 4/June/2019
Local Council ZichronYa'akov Rupture
15. | SOW Statement of Work for Environmental Risk 5/February/2019
Local Council ZichrorYa'akov Analysis and RevieWSOW-ERAR)
16. ETHOS- Architecture, Planning TAMA 37-H Effects on Marine Environmen June 2013
and Environment Itd. Sections C to E
5 Habanai St. HotHasharon
45319, Israel
www.ethosgroup.co.il
Lerman Architects and City
Designesign LTD 120 Ygal Alon
Street TelAviv 67443
http://www.lerman.co.il/
17. Israel Electrical Company IEC Monitoring of the Marine and Shoreline April 2018
Link is here Environment at the Site of Orot Rabin Powg
Station, Desalination Hadera Facility H2ID
report for 20¥
18. | TAMA 37-H Environmental Effects Review Sections June 2013
Ministry of Energy and Water Gimel - Het Marine Environment
Lerman Architects Office
19. National Outline Plan NOP 37/H | Survey Chapters 857 Marine Environment June 2013
For Natural Gas Treatment
Facilities Environmental Impact
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3. Problem Definition

The Leviathan natural gas field was discovered in 2010 and is located approximately120 km offshore Isrz
beach line within the Israeli exclusive economic zone (EEZ). Water depth at the field is \oatyiegn

1540 and1800 m. Phase one of the development plan involves drilling of 4 subsea wells. Production w
be delivered via flow lines to a fixed platform with full processing capabilities, situated roughly 10 km off
the coastline of Israel. Processgak will connect to the Israel Natural Gas Lines onshore transportation
grid in the northern part of the country and to regional markets via onshore export pipelines.

Drilling is anticipated completed during 2018. Offshore installation should be folltwyedtie start of
commissioning in 4Q 2019, ahead of the planned-gadr2019 statip.

A partnership of Noble Energy, Delek Drilling, Avner Oil Exploration and Ratio Oil Exploration is behind
the plan for development of the field, including preparatioaroEnvironmental Impact Assessmgti]

(dated July 2016Environmental Impact Assessment for Installation, Operation and Maintenance of
pipelines ad Submarine Systems for Leviathan Field Development

In phase one the processing platform will handle about 1.4 MSm3/hr natural gas and 2500 barrels/day
condensate, volumes increasing with5% in phase two.

Acre
Leviathan gas ®

treatment platform
Fixed to the seafloor

‘_é
Leviathan 10 }(ilometers offshore
field = Haifa @ Haifa
: .E : Hof Dor

Gas pipeline will connectthe  :
platform to the national gas @ Hadera
distribution network :

Two pipelines stretching
130 kilometers will
connect the field to the
platform

@ Tel Aviv

@ Ashdod

Figurel: Layout of phase 1 of the Leviathan discovery/facilities offshore Israel
(Source: Delek drilling)
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The petroleum activity in such proximity to the shoreline, and onshore settlement, has created skepticic
among local communities, and the Council of ZmivY a 6 a k o v
ORION to perform a 3rd party review of the EIA documentation and undertake independent modeling ¢
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pollution and assess potential impacts on the environment and public health.

Their stake is that théeld should rather be developed by a FPSO located 120 km offshore to reduce

pollution risk along the coastline and likewise reduce public health risk from air pollution.

The fixed platform is located 10km west to Dor village as depict&wimwre 2 andFigure 3.
Coordinates and water depth of the Dor fixed platform are providdalle 3, Table 4 (translated in

English) anl Table5. There are several design documents with slight different coordinateBa(sie®)

I

|

A

+

/ /| amusvYoa mip'n
& / 18211767

/

f )
[ [ix=722%34 31, !
J LATC 33

Figure2: DOR offshordix platform location and coordinates X/Y and UTM
(From LPRON-NEM-EHS-STY-0002 Rev. A, Fig 2.1 page 15 referefiteas Fig 2.1B)

X=182117.67

Y=722834.31
LAT=323508655. 760
LONG=3448621. 550

Water Depth 86 meters

Pagel9of 140

Leviathan SugpmentRemrt RevA Doc Num: BRORZY¥22-11-2019R-A

h as 181¢2018aproached d a



Confidential

Date: 22/November/2019

Table3: Dorfixed platform coordinates water depth and distances frotmeach line and towns
(Hebrew)
(From LPRON-NEM-EHS-STY-0002 Rev. A Table 2.1 page 16 referefide

o'pnn UTM muorTixyp MLUITNXIP
(n"p)
mT MmN 70 an Y X E N Py
07D | anp (m) (m) - To8 o'n
(hun)
10.9 19.5 29.5 9.7 360825.35 669479.57 | 34.805993 | 32.598825 86

Table4: Dorfixed platform coordinates waterdepth and distances fronbeachline and towns
(translation)

Distances [Km] Coordinates [UTM] | Coordinates Water
Depth
Dor | Hadera | Carmel | Near |Y X East North
Beach [m]
Peak [m] [m] LONG LAT
109 | 19.5 29.5 9.7 360825.35 669479.57| 34.805993| 32.598825 86
EpT B
TMNG Platform search area- N.E Platform 152,000
i - +
:: ' ' 2 & :’;?zg:‘;%m : 3 P /' . : / Coasulyalvo Station :
-*' Coamny’ forif ! Caadl L
2 e A / A5 RO / ‘ 9" & +
I+ - + + v/ o+ + + / + + + + +H
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Figure3: Dor fixed platform offshore location and coordinates X/Y and UTM
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Table5: Dorfixed platform coordinates water depth and distances frotmeach- line and towns

(translation)
Documentation Coordinates [UTM] | Coordinates Water
Y X East North Depth
[m] [m] LONG LAT [m]

LPP-ON-NEM-EHS STY- 0002 360825.35| 669479.57| 34.805993| 32.598825| 86
RewvA 2016 (Environmental Doc

ref[1])
Emission request Noble 8/11/201¢ 360825.35| 669479.57| 34.850993| 32.598815| --
page 6
LEVIATHAN DOC 2016 360825.65| 669479.11| 34.805988| 32.598818| --

Condensatepsllage size dated January 20 2Q®Pis as follows (seFigure 4):

1. Rig capacity at first phase 572 cubic meters /day 360D

2. Rig capacity at second phase 1002 cubic meters /day 6300 bbls this is planed operatis1000
larger than simulation in this reppvthich is 530(bbls according t¢7] and[8].

3. Conversion rito bbls calculator is provided:
3.1. https://www.metrieconversions.org/volume/cubioeersto-us-oil-barrels.htm
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Figure4: Condensate gillage size increase request by Nolmergyreference[9]
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Hadera desalinatioplant,as well as the Atlit old Crusades Fort reservation, Ma‘Agehael and
Caesareaational parks coordinates are provideé&igure 6, Figure 7, Figure 8, andFigure 9, as provided
by the Local Council of Zichrotya'akov.

932.46461 1,34.883965

Figureb: Hadera desalination plant coordinates Google map (near by the electric station)

N T r—

g -

“N“‘-.r_ ——
—— .

Figure6: Hadera desalination plant near by the electric station
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Figure8: Ma'agan Michael natioal park coordinates (32.539724, 34.902258 Google map)
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Figure9: Caesarea national park coordinates (32.477548, 34.879001 Google map)

Desalination facility is located south to t@Oeot-RabinHadera Electrical Company pow&ation Pipe
depth is 10meters below sea level and 5 meters above the sea[ligttoirhe intake of the pipe is
1250m from the shoreline estuary of the HaeRieer # coordinateshown atFigure 5. There are three
intake pipes where eagipe outer diameter is 1.6m per Prof. Guy Ramon from Technion Israel Institute
of Technology (IIT).The OMIS repoft(Yaron Egozydetails 3 pipes with 1.8m diameter with 1.25km
length and 15m depth submerging of intadeeigure 14 andFigure 15.

Theproductioncapacity of théH2ID desalination facility is 135milionubic meters per year according to
return ratio of 0.55/10.45n7 which is the ratio of reverse osmosis of current desalination facilities
technologylt results is suction of 1@8&ilion cubic meters per yeawhich is equal to capacity of
19,097ni/hourassuming 360 working days for a year at a constant féte.intake map is provided by
applicable documerjii7] figures 2.2 and 2.3 pages 10 and pleasesee heré&igure 10 andFigure 11.
Coordinates, shown iRigure 12 andFigure 13, are DD 32.465556, 34.870264.

4 https://www.eib.org/attachments/pipeline/1755 nts_en.pdf
5 http://gwri -ic.technion.ac.il/pdf/IDS/398.pdf
6 165=135 x 0.55/0.45
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Figurel0O: H2ID desalination intake location mafd 7] Figure 2.2Bathymetric map
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Figurell: H2ID desalination intake location mafl 7] Figure 2.3difference map Oct 2016
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Figurel3: H2ID desalination intakeoordinates DD 3265556, 34370264 Googl&lap
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1. Marine Pipes

m Pictures show pipes before being submerging
m 3 pipes

m 1.8 m diameter
m 1.25 km length each

IDE

w4

Figurel4: H2ID desalination intak@ipes data(Yaron Egozy)

Suction Head - Submerging at 15 Meter Depth

5 OIDE

,rwge 4

Figurel5: H2ID desalination intakéead (Yaron Egozy)
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4. General Sea Surface Circulation in the SE Levantine Basin and
Offshore Israel

4.1. Introduction

The general circulation in the Eastern Mediterranean Levantine Basin as inferred in 60s and 7
(Ovchinnikov, et al., 19763hows an anticlockwise flow with stiiasin features in the Levantine Basin,
while in the 80s, during theOEM (Physical Oceanography of the Eastern Mediterranean) mesoscale fielc
experimentyThe POM Group, 1992j was documented that in the Levantine Basin an offshore-cross
basin jet, named as the Mid Mediterranear\gL] is generated as a result of the interaction between the
mesoscale cycloni®khodegyyre) and the anttyclonic (Mersa Matruch and Shikmonagy) flow features
during the eastward spreading of the surface and subsurface waters of Atlantic origin, after passing
Cretan passage.

The use of satellite sea level anomaly (SLA) nowadays is documented to provide a true background of 1
sea surfaceirculation. This is the main reason that these remote sensing data are assimilated into t
numerical models producing accurate enough operational sea surface flow forecasts in the Mediterran
Sea by the Copernicus marine serviCMEMS MFC Med. The ws of a series of SLA patterns of the
Mediterranean Sea has made possible the direct estimation of the general sea surface diradatiah
Pujol, G, Le Traon, & Rio, 2005 his SLA-derived circulation has been used fanglating the pathways

of passive tracers in the Mediterranean, where particles released in the Western Mediterranean spread
traversing the Cretan Passage, diverging from the seestern coast of the Levantine Basin, from where
they crossed the Lemtine Basin, more or less following a similar bath, as the one of the MMJ shown to
cross the Levantine Basin during the POEM experiments in the 80s.

In-situ investigations in the SE Levantine Basin from 1995 to 2015 in the &@¥BO, CYCLOPS,
MSM/14 cuises and NEMED Argo floats deployments, made possible to give strong evidences about tt
seasonal and intemnual fluctuation of the MMJ, the Cyprus warm eddy variability, the Shikmona eddy
generation and the periodicatestablishment of the Shikmongrg (Zodiatis, Drakopoulos, Brenner, &
Groom, 2005), (Zodiatis, Hayes, Gertman, & Samthodes, 2010)(Zodiatis, Gertman, Poulain, &
Menna, 2015) (Menna, Poulain, Zodiatis, & Gertman, 2012)

In addition, numerical datasets from CYCOFOS and SELIPS forecasting systems, both downscaled frc
the CMEMS MFC Med, reveal that the dominant flow features in theeyBntine are: the Cyprus warm
core eddy, the Shikmona eddy, which is generated during periods when the Cyprus eddy becomes wes
and or shifted westward or southward from Eratosthenes seamount, and when the strong northward curt
flowing along the IsmelLebanese coast becomes unstable. The latter is evidently also from drifters
trajectories, deployed during the PERSEUS project
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(Menna, Poulain, Zodiatis, & Gertman, 2013 odiatis, Gertman, Poulain, Menna, & Sofianos,
2016) The drifters trajectories shown an anticyclonic eddy to be detached from the prevailed northwat
current along the Israel coast.

The insitu and numerical data sets obtained in the SE Levantine from2DA%5 provides a detailed
picture of the general circulation in the Se Levanttease se&igure 16, where:a) the Cyprus and
Shikmona eddies, as well as the MMJ are the dominant flow featytee Cyprus warm eddy undertakes
strong spatial and temporal variabilitg) the variability of the displacement of the Cyprus warm eddy
affects the MMJ and the eastwdrdnsfer of the AW;d) The Shikmona eddy found to be established for
certain periods, when the Cyprus eddy shifts to the west,-smsgh e) the MMJ flows along the northern
periphery of the Cyprus eddy and is the major current transferring the AW area.

TIME @ 27-NOV-2015 00:00 DATA SET: ¥eyeo3_2015112700

30 340 32 33 34 3 36
37

013 3?0
3674 - 36"

—0.23 350 4 i 35U

LATITUGE

—0.29 340 1 r 340

33"+ geicy

—0.33 3 QU 4 B 3 QU

I00E J1.0°E 320 330 340°E 35.0°E J60%E
LONGITUDE 340

340
36

surface sea level + currents 30P éiol |320| |33o‘ |340‘ ‘350

Figurel6: surface sea currents from CYCOFOS on the 27/11/2015 shown the main mesoscale features
the Levantine Basin, similarly as were documented frossitin data, b) schematic circulation in the
Levantine Basin based on lotgrm numerical models and-gitu cata, the last two decades from 1995 to
2016(Zodiatis, Gertman, Poulain, Menna, & Sofianos, 2016)

4.2. General circulation offshore Israel (2015-2018)

The sea currents used for the oil spill modelling applications in theetvank of theii D o r Levi a
Of fshore Pl atform Enyvare: a)rthadoutyc CMEMSéVF© Mdad daRae with a w
horizontal resolution of 1/16 degree (~6.5 km), forced with thely ECMWF at a horizontal resolution

of 0.125 degree (~12.5 km) and b) those of the CYCOFOS downscaled forecasts with a resolution of !
km, forced with the hourly SKIRON at a resolution of 10 km.
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For the needs of the current report the maps of the mean monthly averaged sea surface currents v
reproduced for the period 20P®18, in order to show the main flow patterns dominated abftebore
and coastal sea areas along the Israel coad#igerg 17 to Figure 22).
The general flow patterns indicate the northward current to flow along the coastline of Israel with mea
monthly averaged currents betweer2llDcm/s. The monthly mean averaged sea suciatent variability
indicates that during February and March the sea surface currents close to the Israel coast are quite w
with mean averaged currents much less than 5 cm/s, while during the rest months the along the Isr
coastlinethesea surface currents are very well pronounced with much higher velocities.
The Dor offshore fixed platform located at the eastern periphery of the strong northward current during tf
months April to December, while during the months February to Martdcasion influenced by the along
the coast zone of insignificant currents velocities.

Surface currents Jan 2015-2018 Surface currents Feb 2015-2018
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Figure1l7. a) Mean averaged sea surface currents for January and b) for February, both based on
reanalysis products of the CMEMS MFC Mt the period 201%2018.The red col or i
location of the Dor offshore fixed platform.
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Figurel8: a) Mean averaged sea surface currents for March and b) for April, both basedeanéhgsis
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the Dor offshore fixed platform.
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Figure21: a) Mean averaged sea surface currents for September and b) for October, both based on

reanalysis products of the CMEMS MFC Med for the period 2Z08B.T he red col or fi;
location of the Dor offshore fixed platform.
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Figure22: a) Mean averaged sea surface currents for November and b) for December, both ltlased on

reanalysis products of the CMEMS MFC Med foe period 201%2018.The red <col or #f:
location of the Dor offshore fixed platform.
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5. Pipe Rupture and Evaporation

5.1. Data

Pipe rupture coordinates are provided in applicable docuéntmemorandum fronhocal Council
ZichronYa'akovdated 4/June/2019 entitled Coordinates Location of DOR offshore Pipe Raptuper
applicable documerif.3] page 306 Table-2 Marin discharge locatioffFigure 27). Coordinates of
rupture location ar82.600743 34.95234.The rupture leakagef 300Mblsis based upon Local Council
ZichronYa'akov SOW definition§15] and clarification letters in applicable documems[8] and[9]
againstl200bbls Brennefl1.5 page449, 1200bbls Genedi$.3] page274 Table 3l coordinates, page
275 Table 2 volume,1200bblsGenesig2.3] page 306Table 31 and1200bbls Brenng2.4] page 346.

According to the TAMA 37H plan[16] section 3.2pbage 51 Eastern marine pipe corridor it is stated that
the condensate pipe diameter is 8 inches and it refers to correction drawirg(&igure 31). In

addition drawing 3.2 page 52 describes the area of burial of deployed pigéigae 29. Burial cross
section is provided b1 6] in Drawing 3.22 page 53 sekigure 30. Table 3.3.11 page 61 in16] defines
the condensate riser to onshore to be 8 mfhable8).

Drawing 3.2.14 page 60 in16] describes in detathe HDD with respect to DOR shoreline. It can be
seen that HDD is 80Meters from shorelinédaving this datand Pkm distancehe pipe volume can be
estimated accordintp Equationl resulting as ~246bbls Table 3.4.§16] page68

(seeTable6 and translatioable7). Hence 1200bbls [2.3] and[2.4] is underestimatioby half
quantity

Equatonl O —o0O 40O 8 8 h O

Figure23: Valve location, rig location and measurement procgs4]
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Figure25: Sliding to 1km from shoreline and getting coordinatgisy

Leviathan SugpmentRemrt RevA Doc Num: BRORZY¥22-11-2019R-A



LE S
= INGE =4 . .
o g > Confidential Date: 22/November/2019
)

¥

Nahsholim

Save

2
3

3
£
E

I
S

e3e  JW24+73 Nahsholim
°+ Add a missing place
., Addyourbusiness yQ G

Photos

ii VUjﬂvLUrQ

Figure26: Rupture coordinates for simulation (33600743, 34.905234 Google map)y]

Table 3-1 Marine Discharge Location

Longitude 034° 51'402" E
Pipeline
Condensate Latitude 032° 36" 11.1" N
Release

Depth 1 m (Above Sea Bed)

Figure27: Rupture coordinates for simulatioenesis OSCAR.3] page 306

Table 3-2: Discharge Volume

Pipeline
Condensate 194 695
Release

Figure28: Rupturespill sizefor simulation Genesis OSCAR.3] page 306
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Shelf Platform Subsea Tieback- Location Options Components

6. Reception / Process Terminal Location

—i

8. Connection
point to NGTS

2.0ffshore
Platforms 4. Landfall INGL
Location Location

HDD EXIT
POINT

Water depth 80 m

27.3.11

Figure29: Pipeline deploymen{16] page 52

PIPELINE  BURIAL

TRENCH AFFECTED ZONE _J
30M

TRENCH

ORIGINRL SEABED

Figure30: Pipelineburial in a trench[16] page 3
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Figure31: Typical cross section of the eastern marine pipe corriflbé] page ®
Table6: Composition and flow dat416] page68
*amran 2390 vaim :2.4.6 Abaw
553 nas Towun | Javh | 0 TN AW 3390 npran
[p'a] v | omp | [N | 0 [avsprna)
M8 (9]
~
389 Nn 1 8 12 Decanes, 909 ovn | 2802-2159 | Condensate
Heptanes, Hexanes O 0NG-
Octanes & Dawn
195 NN 2 4 12 D0 280 7 72% 437 —_MEG
-1 A
SN
Table7: Composition and flow datd16] page68 (translation ofTable6)
Liquid Capacity | Estimated Pipe line | Dia Num of | Pipe Tot Vol.
[M3/Day] Composition | [Knm] [Inch] Pipes Flow [M3]
Regime
Condensate | 28022159 | Over 90% 12 8 1 Full 389
Decanes,
Heptanes,
Hexanes &
Octanes
MEG 437 72% Glycol | 12 4 2 Full 195
Monoethylene 28% Water
Glycol
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Table8: Main design guidelines of the sea installatigh6] page61 Table 3.3.11

0 21900 1PNN SV 011900 M9nh MNPy :3.3.1-1 15av

Item Value

Manning Manned — up to 35 personnel (no allowance made for security
personnel).

Helideck Assumed to be required for crew transfer and rescue

Incoming Risers 3 x 16” pipeline risers

1 x 6" MEG transfer riser (for possible MEG reclamation)

Outgoing Risers 1 x 36” gas pipeline Riser

1 X 8” condensate riser to onshore

1x 8" condensate riser to storage vessel

1 x 6" MEG transfer riser (for possible MEG reclamation)
3 x MEG lines to the wellheads

3 x umbilical J-tube risers

HP: LP interface At the incoming riser ESVs on the RP

J-Tube Risers Required for umbilicals (detail not required for indicative design)
Wellhead Control MCS and HPU mcluded with control from the onshore DCS.
Water Depth 80 m suitable for jacket sub-structure

Flare Radiation 1.9 kW/m’ for Helideck -

6.3 kW/m" for personnel exposure: limiting value -

15.8 kW/m’ for equipment exposure -

5.2 Spill spread comparison to Amphibio reports

Under this assumption the condensate spillage size is 3000 bbls against analysis proviéRkétQiy-
NEM-EHSSTY¥0002[1] of pipe rupture of 1220 bbls, as appears and simulated in annex §4.33.%|
OSCARDby Genesisand MEDSLIK byBrenner In the analysis provided byPP-ON-NEM-EHS STY
00092] annex 6.42.3 and annex 6.52.4] maintain low spillage during operation. Annex §221] and
6.3[2.2] provide diesel oil spill of 2000bbls.

The recent perm[9] request of Noble Energy asks for 6300bbls at the second phase of operation, howev:
since there is no official approval from the State of Israel for that request, the current condensate spilla
size remains for 5300bbls.
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5.3. Introduction

Desalinated water is part of the domestic demands in most Mediterranean countries while this in the ma
and only sources in the Arabian Gulf. Oil spill accidents in the Arabian Gulf have resulted in a shutdow
of several coastal desalination plants in the United Arab Emifdfe€l-Sayed Elshorbagy, A. Awad
Elhakeem, 2012)

Thebasic desalination methods used are the Multistage Flash Distillation (MSF) and the Reverse Osmo
(RO).

The RO process is much like a modern campers water purifier executed on a much longer scale. Sal
water is passed through a membrane which segsaitftom the salts and other foreign matter. RO requires
no heating, however it does requires energyfessurizinghe feed watefO.K. Buros, 200Q)

The MSF is based in the theory and methods used to desalinate wéte@usands of many cooperation
chamber arrange in series each with successively lower pressures and temperatures that cause sudden (
evaporation of hot water brine followed by condensation of tubes in the upper portion of oil cffarkber
Buros, 2000)

54. Threat of oil spills to the desalination plants

Oil spill is athreat to desalination plants for two main reasons. Oils contain pollutions basically
Hydrocarbons not normally found in sea water that the desalir@#iats (processes) do not normally have

to remove. Aromatic Hydrocarbons is a real threat to human health, for instance, benzene is considerec
human carcinogenic in concentration which exceed 5 part per billion (ppb) in potabléwdteDoerffer,
1992)

Second and perhaps the most obvious reason oil threatens desalination plants is the damage it can do ti
water intakes filters , heat exchanges for MSF and the membranes of the RO plants. Oil in seawater ¢
take the form of thevell-recognizedslick, ut it can al so form tar ball
drawn into intakes filter§]. W. Doerffer, 1992)

Obviously the oil can then foul the filters limiting the amount of water intakes, as well as full internal
membranes disturbing the reverse osmosis process, if oil effecting a reverse osmosis facility.

A study related to potential problems associated with the desalination performance of reverse osmosis (F
unit in conditions, when feed may be contaminated witHeril and fuel oil spillages was carried diit
Hodgkiess, W. T. Hanbury , G.B. Law, T.Y.-&hasham, 2001)The results demonstrated serious
degradation of desalination performance after exposure to
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some, but not all of the contaminating fl uids.

form with water caused extreme serve reduction in RO membrane performance as opposed

to the situation when they are in solution in the aqueous [flias®dgkiess, W. T. Hanbury , G.B. Law,
T.Y. Al-Ghasham, 2001)

5.5. Hadera desalination plant data implementation

The Hadera desalination is located west of Hadera town, north of the Hadera stream in north central Isrz
It is of a Reverse Osmosis technology with capacity of 525,30fag (Abraham Tenne (Head of
Desalination Division Chairman of the WDA), 2010)

The sea water is fed in the plant via a pipe from 1,250 meters long from a sea water dépthetdrs.
Intake with three pipe ports are five meters above the sea floor and ten meters from the se&igurface.
5 shows the exact side of the plant, whilgure 10 depictsthe exact site of the Haderagalination along
with the intake pipe superimposed with the bathymetric map of the~ayeee 11 (Applicable doc[17]
Fig.2.3p19)

The maps irFigure 12 andFigure 13 showthe exactntakepointof Hadera desalination whif@pe rapture
is depicted inFigure 25, Figure 26, Figure 27 and Figure 28. Further information islaborated in
section5.1Data.

5.5.1. Basic principles

In order to access the impact of condensate and diesel oil spills on the destination plant the key factors
be considered are the characteristicstatthviorof oil and their fate to the environment on one hand, and
the type of intake and its distance from the shore, the depth of pumping site and of course the outcome:
the oil spill simulations.

5.5.2. Criteria for evaluation of impacts

1. As the impact of the desahtion plant will be through the water intake, the amount of the beached
condensate at the area of desalination plant will be considered only if it goes back to sea at the site
water intake

2. The concentrations of the condensate, which is dispersedissalve in the water after the oil spill
accident is critical.

3. The concentrations of the dispersed and dissolved condensate at the side of intake.
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5.6. Spill Simulation
5.6.1. Method

In order to provide the spatial and temporal distribution ofitepersedcondensatefrom the pipe
rupture, the results obtained from the MEDLIK current oil spill simulations described in App. [R8c
sections 8.5.pp. 142 and 8.5.2p. 143and were used herein

Overall 104 MEDSLIK current simulations were produced during the period 2013018 for the
condensate pipe rupture located 1 km from the Israel shore, including the results on the dispers
condensate. The same ENIOGOs simulation methodol
the EEZ of CyprugAlves M. T., et al., 2015)vas applied for the current pipe rupture, i.e., each simulation
initiated every 15 days for 20 days ahehding the entire examined period 201582018 using the
SKIRON winds, the CYCOFOS sea curremntsl the CYCOFOS wave data for the above period.

In contrary, OSCAR and MEDSLIK Brenner oil spill simulations for the condensate pipe rugttee
limited only to 12 each, for 4 small time windows covering partially the examined period-200%.

While OSCAR results provide only the peak value of the water column concentration of the condensate
for each of the examined period in the entire OSCAR model domain, Brenner does not provide any
particular information on the dispersed condensate, expect thafar@eters plots for each of the

examined period in the entire model domain. Therefore, the examination of the OSCAR and Brenner
results on the possible impact of the dispersed condensate at the intake of the Hadera desalination plar
indirectly evaluged based on the OSCAR sea surface maps of the condensate concentration from the pi
rupture.

Similarly, as it was mentioned #pp. Doc[13], the majorsource of the dispersed condensate differences
between the current and the previous simulations, is the very limited number of simuli2iansotal,
carried out by OSCAR and MEDSLIK by Brenner for 4 small time windows, not covering the gettiod

under examination, compared to & of the current simulations covered the entire examined period
Moreover, a secondary significant source of differences of the results between OSCAR against the
currents simulations and those obtained bynBeg is the use of a much lighter type of condensate in
OSCAR simulations, resulted in higher evaporation, and hence less dispersed condensate into the wate
column.
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5.6.2. Results from the application of different oil spill models
5.6.2.1. Oscar model (condensate) from pipe rupture (2016)

Scenarios of spill from the Leviathan offshore platform are described in App[D8gcsection 50 -

Results pp. 27279 (pipe rupturesummary)andchartsare asn App. Doc[1.4]. The below listed

summarizes the repot of Genesis using OSCAR simulationResllts are fopipe rupturespill size of
1200bbls0.8Km from shoreline as detailed in sectidi Data (Please note that actual ruptspell size

is larger).The OSCARGenesigesults does not provide any maps with the dispersed condensate from the
pipe rupture, except the peak value of the water column concentration of the condensate for each of th
examined period in the entire OSCAR model domain. Therefore, the examiofatienOSCAR results

on the possible impact of the dispersed condensate at the intake of the Hadera desalination plan, is
indirectly evaluated based on the OSCAR sea surface maps of the condensate concentration from the
rupture

1. Extreme winter stom Period (17 Dec.2010 to 3Dec.2010)

No impact on the Hadera desalination plant, as the condensate plume experienced some dispersion a
before being driven quickly towards the shore. Large quantities of condensate stranded on the beac
between Atli and KfarGalim. Very negligible amounts were seen at Shikmgsee App. Doc[1.4]
pp.3®M-301) The maximum peak water column concentration of the condensate for this period was 16
ppm; 165 mg/L in the entire OSCAR model domain.

2. Typical winter conditions (11 Feb.2008 & Feb. 2018)

No impacts on the Hadera desalination plant, as the condensate dispersed to a small degree before reax
the beach. Medium to low level of condensate stranded over a wide area between Dor and Atlit. Negligik
amount of stranded condensatere seen around Shikmon@ee App. Doc[1.4 pp.308309) The
maximum peak water column concentration of the condensate for this period was 420 ppm; 431 mg/L
the entire OSCAR model domain.

3. Typical summer condition§l7 July 2008 to 31 July 2008)

No impact on Hadera desalination plant, as the calm conslitesulted in small amount of dispersion of
the plume before it beached heavily along the shoreline from Dor to(8¢le.App. Dod.1.4] pp.316311)

The maximum peak water column concentration of the condensate for this period was 145 ppm; 149 mg
in the entire OSCAR model domain.

4. Transition season (4 Oct. 2007 to 18 O6027)

No severe impact on the Hadera desalination Plant, as the calm conditions resulted a heavily beache
condensate along the shoreline, impacted mainly the Dor area, with smaller quantities of condensate in
north and South of Dor area.
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The Haderadesalination plant found to Istightly impactedvith small quantities in the south of the Dor
and with very high peak water colunconcentration375ppm 386 mg/L in the entire OSCAR model
domain(see App. Docl1.4] pp.318319).

5.6.2.2. Oscar model (condensate) pipe rupture (2017)

OSCAR model setup and results are providedpp Doc[2.3] pp.301325. Spill size is underestimated
and used .200bbls vs. 3000bbis this report The data in sectiob.1 Dataherein elaborates the differences
The OSCAR pipe rupture results are listed in page 310 in Apg Dgc

Table9: Pipe rupture results OSCAR.3]

Table 5-1: Summary of Condensate Fate and Coastal Stranding

Time of Peak Most Affected
first stranded affected coastline
stranding mass location length

Evaporation Peak
percentage concentration

Simulation period

o E D%EEES{,}%E' 65 | 76 | 161 | 165 45 05 | 04 Acre 25
E; 155.:95[[1%1 57 | 65 | 82 84 17 16 12 Atlit 8
B 502010 65 | 76 | 157 | 161 n/a na | nia na na
2&;5'2”0_05 64 | 75 | 106 | 100 41 10 | 78 Atiit 6
Tebooos | 66 | 69 | 420 | 431 nia na | nia n/a nia
s | 83 | 7a | 188 | 19 20 33 | 25 oo :
N ooa, | 83 | 75 | 145 | 149 25 51 | 38 it 9
iﬁ;'_‘z'ﬂ‘ug 62 | 75 | 122 | 125 17 9 | 36 Dor 13
F‘:qﬁ;gzaui'sﬁ 62 | 76 | 112 | 115 30 55 | 41 At 15
g oot | 62 | 69 | 153 | 187 30 18 | 13 | Mikhmoret 8
E oy | 63 | 76 | 114 | 17 23 50 | a7 Dor 5
e Stans | 64 | 75 | 376 | 386 2 48 | 36 | SdotYam 1
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5.6.2.3. MEDSLIK by Steve Brenner

Scenarios of spill from the Leviathan offshore platform are described in Brenner Report using the
MEDSLIK simulationtool, as described App. Dod.5] section 7 pp. 498635 spill from pipe rupture.
Results are for spikize of 1200bblsBrennerreportdoes not provide any particular informationmaps

on the dispersed condensate, expect the fate parametef®pézsh of the examined periothe report

does not provided any dedicated information regarding the location of the maximum dispersed
condemsate.Therefore, the examination of the Brenner results on the possible impact of the dispersed
condensate at the intake of the Hadera desalination plan, is indirectly evaluated based on the sea surfa
maps of the condensate concentration from the pipteineL

Pipe rupture analysis simulation and results are describ&opiiDoc[2.4] pp.329385. It is a report from
2016even thougtihe overall report is dated from Octobef"Z®17. The simulations assumed a nearly
instantaneous discharge of 1220 barrels for the pipeline rupture with API of 43.2, SG = 0.8099 (details
provided by Noble Energy Mediterranean and Genesis, Ltd.). Ttatal®f 12 simulations were
conductedSeedetails hereinn section5.1 Data.

1. Extreme winter storm Period (9 Dec.2010 to 9 Jan.2011)

No impact on Haderdesalination plant. The slick is slowly transported to the north, northwest from the
offshore platform. The ceat of mass of the slick between 6 and 12 hours after the spillage moves very
slowly, while between 12 and 24 hours after the spillage thesgiglads andhoves norti{Figure 53,App.
Doc[1.5 p.59DPF page 499 The most affected regions at the end of this period are the Carmel beact
and Atlit (Table 3,App. Doc[1.5 p 95PDF page 535

2. Typical winter conditions Period (26 Jan.2008 to 26 Feb.2008)

No severe impact on the Hadera desalination plant for the period 2&J&®b 2008. The slidkansported
to the north(Figure 62,App. Docl 1.5 p 69PDF page 509 The main impact is projected to occur along
7-8 km along the coast near Af{Eigure 63,Doc[1.5 p 70PDF page 510

The Hadera desalination wslgghtly impactedduring the period between 3 Feb. to 18 Feb.2008,as shown
from the oil spreading at sea surface at 6, 12 and 24 hours after the spillage. The slick is quickly transpor
to the southwest and eastwakFigure 65, App. Docl 1.5 p72 PDF page 512 The pattern of the coastal
deposition at the end of 15 dagier the spillage is shown at Figusé (App. Doc[1.5 p73 PDF page

513). The mainimpact is projected to occur along a 15 km long shoreline near Netanya, including the
Hadera desalination Plant.
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3. Typical summer conditionperiod (17 Jul. 2008 to17 Aug.2008)

No impact on the Hadera desalination plant during this period. Spreading of condensate at ses Surface
12 and 24 hours after the spillage is shown at Figurépf.(Doc[ 1.5 p78 PDF page18). Most of the
nonevaporated condensate is deposited over the nek? hours. The length of tremastlinepotentially
impacted is 42.1 knmand is locatednostly from Atlitto Netanya with projected deposition being largest at
NeveYam.

4. Transition period (25 Sep.2008 to 26 Oct.2008)

The Hadera desalination plantinedium impactedFigure 8Q(App. Doc[1.5 p87PDF page 527

shows spreadingf the surface at 6 hrs, 12 hrs andhi@&fter the spillageDuring this period the slick is
transported southward until intersecting with the coastnoith of Hadera. The pattern of the coastal
deposition at the end of the1fay from the spillage is shown in the Figure/dg. Doc[1.5 p88PDF
page 528 The most adverse impact is projected along a 2.3 km coastline neaO®jaatvhere the
maximum concentratioaf condensate is 260.3 bbl/km. Although in most of this zone the concentration
was less than 100 bbls/km.
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5.6.3. MEDSLIK current Simulations

1. Extreme winter storm period December-January 20152018

No actual impacfrom the dispersed condensate from the spillagethe Hadera desalination plant, except
after the 1" day amounts between1®0 bbls/km?2 of dispersed condensate affecting the broader area of
Zi chr on On#hé sesondwayigure 32 a) the condensate reaches the shore at the area betweer
ZichronYadakov and At Figute 32 bOihe cahdepsate dprieads furtber North and less
quantity to South and only on th# day Figure 33 @) most on the condensate moves further North, with
very minor quantity athe Hadera desalination plant, without significant impact. On the day(Higure

33Db) the quantities at Hadera plant are negligible. On the dayt2@e are small minor patches near the
Hadera desalination plant with no impact onHig(ire 34).The same picture as above appearance for
December 20:2018.
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Figure32: Mean averaged concentration of thdispersed condensate (bbls/kf)
Figure 32 a (left): Mean averaged concentration of the dispersed condensate (stmthe pipe
rupture on the 2 day from the spillage, January 202518.
Figure 32b (right): Mean averaged concentration of the dispersed condensate (I)If#tm the pipe
rupture on the '8 day from the spillage, January 202918.
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Figure33: Mean averaged concentration of the dispersed condensate (bblsfikm
Figure 33 a (left): Mean averaged concentration of the dispersed condensate (b)lfitm the pipe
rupture on the ¥ day from the spillage, January 202518.
Figure 33 b (right): Mean averaged concentration of the dispersed condensate (bf)l&m the pipe
rupture on the 10 day from the spillage, January 202518.
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Figure34: Mean averaged concentration of the dispersed condensate (bblsfikm
Mean averaged concentration of the dispersed condensate (b}t the pipe rupture on the 20
day from the spillage, January 202518.
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2. Typical winter end January - February 20152018 (weekD4)

No actual impacfrom the dispersed condensate from the spillagethe Hadera desalination plant, except
after the 7 day from the spillage with small amount ~5 bbls/km2 of dispersed condensate. Theddisper
condensate remains very close to the shore on Yéyidure 35a) and continue to remain on day¥ 2
(Figure 35b) and ¥day Figure 36 a) between Zichroty a 6 a Kov and "YARigureb)snalh d :
amounts of dispersed condensate moves to South with very small amounts ~5 bbls/km2 in the Had
desalination plant, which is not considered to create significant impact on the Hadera desalination pla
On day 16 (Figure 37) slightly increased amount >5 bbls/km2 of dispersed condensate in the Hader:
desalination plant intake might cause light impact on the Hatbsaination plant.
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Figure35: Mean averaged concentration of the dispersed condensate (bblsfikm

Figure 35a (left): Mean averaged concentration of the dispersed condensate (Bhistmthe pipe
rupture on the $day from the spillage, end Januariebruary 20152018.

Figure 35b (right): Mean averaged concentration of the dispersed condensate (I)If#tm the pipe
rupture on the ? day from the spillage, enthnuary February 20152018.
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