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1. Executive Summary 

 Background 

This report is a supplementary report to report number LSR-OR-ZY-04-08-2019-R-A [13], ordered by the 

Local Council of Zichron-Ya'akov Israel as third party second opinion report. The report examines Product 

water discharges from the Leviathan offshore fixed platform rig located at the proximity of 10km from the 

shoreline of Dor Israel within the Regional municipality of Hof-Carmel jurisdiction and pip-rupture spill 

event evaporation. The Dor rig coordinates are provided in chapter 3 Problem Definition The report 

comprises five main parts: 

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

by Noble Energy to the Ministry of Energy and Ministry of Environmental Protection having the 

following information: 

1.1. LPP-ON-NEM-EHS-STY-0002 Rev-A Dec. 2016 applicable document [1]  in  Table 2 

1.1.1. Annex 6.3 Noble Energy pp. 242- 261 

1.1.1.1. DOC: LPP-PM-NEM-EHS-PLN-0006 Noble Energy pp.243-251[1.1] . 

1.1.1.2. DOC: LPP-PM-NEM-EHS-BOD-0402 Noble Energy pp.252-261 [1.2] . 

1.1.2. Annex 6.4 DOC: J20813-Y-TN-24004 Rev-B2 March 2016 Genesis OSCAR modeling 

summary pp262-293 [1.3] . 

1.1.2.1. Table 3-2 page 275,  

1.1.2.1.1. scenario 1: Volume 194m3(1220bbls) 

1.1.2.1.2. scenario 2-3:Volume 159m3 (1000bbls) 

1.1.3. Annex 6.4 DOC J20813B-YPN-25005 Rev-D1May 2016 Genesis OSCAR Oil spills 

results pp294-371 [1.4] . 

1.1.4. Annex 6.9 Brenner MEDSLIK report Feb 2016 modelling the dispersion of condensate 

spills from the proposed gas processing pipeline. pp. 440-537[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-0005 applicable document [2] in  Table 2 

1.2.1. Annex 6.4 DOC: J20979A-Y-TN-24003/REV B1 May 2017 Genesis OSCAR simulation 

spillage Pipeline Rupture Modeling Summary pp. 293-325 [2.3] . 

1.2.1.1. Table 3-2: Volume 192m3(1207bbls), rate 69.5m3/h (437), page 306. 

1.2.2. Annex 6.5: Brenner MEDSLIK report Feb 2016 pp. 326-385 (as in 1.1.4) [2.4] . 

1.2.2.1. Data is at page 346. 

1.3. TAMA 37-H Effects on Marine Environment pp.51- 68, applicable document [16] in Table 2.  

1.3.1. Table 3.4.6 page 68 shows 2446bbls (minimum potential pipe rupture spill). 

 

 

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
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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 3000 bbls (not included in this report and is analyzed in 

supplementary report) 

2.1.2. Comparing pipe rupture spillage beaching to results to Annex 6.9 pipeline rupture 

simulation by Brenner using MEDSLIK. Page 449 applicable document [1.5]  against 

simulation in LSR-OR-ZY-04-08-2019-R-A [13]. 

2.1.3. Comparing pipe rupture spillage beaching to results to Annex 6.4 DOC: J20979A-Y-TN-

24003/REV B1 May 2017 Genesis OSCAR simulation spillage Pipeline Rupture Modeling 

Summary pp. 293-325 [2.3] . Table 3-2: Volume 192m3(1207bbls), rate 69.5m3/h (437), 

page 306 against simulation in LSR-OR-ZY-04-08-2019-R-A [13]. 

2.2. Product water discharges impact on sea marine life and desalination plans.  

3. Concluding reaction time to pipe rupture spillage event and identifying the time where levels of 

contamination at shoreline 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 exceedances of the 

24-hours Ambient Air Quality Value of Benzene (3.9 ug/m3), but 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 BTEXs, simulated levels being at least 1 order of magnitude lower than the 

relevant Tier-1 thresholds (the lowest being: Benzene 8h: 9 ppm; Ethylbenzene 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 ppm and 1.7 ppm).  

The lack of detailed data about hydrocarbon speciation of potential spilled condensate does not allow to 

get an ultimate judgment on the harmfulness of VOC vapor mixture on potential exposed communities in 

case of Massive near coast condensate spills. 

While maximum estimated onshore levels of Benzene are well below internationally recognized 

emergency thresholds (USEPA PACs/AEGLs) and maximum total VOCs do not reach available tier-1 

thresholds for hydrocarbon mixtures (relevant to gasoline and jet fuels), the cautionary comparison of 

maximum onshore concentration of total VOCs with selected C10-C12 Alkanes threshold raise 

concerns.  Tier-2 effects (irreversible or other serious, long-lasting, 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 of 

spill. In the absence of additional data, a warning communication plan should also be activated in order to 

alert communities and minimize their exposure to vapor plumes in the area of major impact, especially in 

case of a near-coast spill with low-winds blowing towards coast. 

 

It is worth to be noted that no threshold level was found in literature for Total VOC. This means that the 

above reported comparison may be overly conservative, although the presence of other compounds than 

alkanes and the effects of the overall mixture should be considered. This requires detailed information about 

the composition of the spilled condensate. The concentration of airborne volatile compounds should be 

carefully monitored in case of spill. 

The plan for having offshore platform at such proximity to shoreline requires monitoring and readiness for 

spill event. Monitoring must be reliable and continuous. It is recommended to perform continuous 

monitoring on the platform, monitoring seawater and monitoring the air quality at several fix stations to 

different locations. Monitoring requirement is critical in case of growth plans as elaborated in 

Chapter 7Growth Impact to Four platforms in the Polygon . 

Since spill events occur at such proximity to shoreline, the response time is critical. Hence it is 

recommended to have a local response facility with all required equipment. Chapter 9 Monitoring details 

the means and technology for monitoring levels.   

 What Condensate is 

The term condensate is defined in applicable document [13] section 4.1 page 42. The definition used is 

cited in the Environment Canada Document 2016 Natural Gas condensate Screening Assessment for 

relevant legislation1. In this definition Condensate is clearly a liquid oil product.  

In addition the condensate used for the model scenario has a specific API 2 3a term used only for Liquid 

petroleum products.  

 

  

                                                           
1 http://publications.gc.ca/collections/collection_2017/eccc/En14-270-2017-eng.pdf 
2 https://www.sciencedirect.com/topics/earth-and-planetary-sciences/gas-condensate  
3 https://www.sciencedirect.com/topics/engineering/oil-gravity  

http://publications.gc.ca/collections/collection_2017/eccc/En14-270-2017-eng.pdf
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/gas-condensate
https://www.sciencedirect.com/topics/engineering/oil-gravity
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2. Overview 

 Scope 

This supplementary report request is from The Local Council of Zichron-Yaôakov  Israel. The report 

examines the product water discharge from Dor fixed offshore platform (OSP) on the shore-line of Israel. 

In addition it examines the evaporation due to pipe rupture at the proximity of 1km from shoreline. The 

data for this report is based on applicable documents listed in    Table 2. 

 

The present simulations are based on MEDSLIK/ MEDSLIK II solvers, which are utilized for many years 

in the Levantine and the Mediterranean Sea during real oil spill incidents. The current simulations spillage 

results are compared to the Leviathan results of OSCAR and MEDSLIK by Brenner mentioned in Table 2 

. The current simulations assume larger spillage size (compared to OSCAR and MEDSLIK by Brenner 

previous simulations), as described by the official letters of the Ministry of Energy [7] and the Ministry of 

Environmental Protection [8]. 

 

Under this assumption the condensate spillage size in pipe rupture event is 3000 bbls against analysis 

provided by LPP-ON-NEM-EHS-STY-0002 [1] pipe rupture evaporation of 1220 bbls, as appears and 

simulated in annex 6.4, 6.9 [1.3,1.5] OSCAR by Genesis and MEDSLIK by Brenner. In the analysis 

provided by LPP-ON-NEM-EHS-STY-0005[2] annex 6.4 [2.3] and annex 6.5 [2.4] maintain low spillage 

during operation. Annex 6.2 [2.1] and 6.3 [2.2] provide diesel oil spill of 2000 bbls.  

The recent permit [9] request of Noble Energy asks for 6300 bbls at the second phase of operation, however 

since there is no official approval from the State of Israel for that request, the current condensate spillage 

size remains for 5300bbls.  

 

The present report examines the following scenario: 

1- Condensate evaporation due to spillage of 3000 bbls from the pipe rupture located 1 km from the 

Israel shore. 

 

The results of the spillage concentrations at key coordinates are compared to the results in the applicable 

documents [1], [2] and their annexes, in order to conclude the magnitude of contamination. In addition, 

contamination levels at the coastline of the Hadera desalination plan is reported, as well as the levels at the 

coastline of the Atlit old Crusades Fort reservation, Ma'agan-Michael and Caesarea national parks located 

at Figure 5, Figure 6,  Figure 7, Figure 8, Figure 9 are reported. 

 

  

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
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 Abbreviation list 

Table 1: 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 Medium-Range Weather 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 Center  - Mediterranean 

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.  OSCP Oil Spill Contingency Plan 

29.  OSLR Oil Spill Response Limited 

30.  OSP Offshore Platform 

31.  POLMAR Pollution Maritime 

32.  MEDSLIK, MEDSLIK II  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 Geological Survey 

https://en.wikipedia.org/wiki/Norwegian_language
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 Applicable documents 

Table 2: Applicable documents 

# Standard/Doc  Description Rev. Date 

1.  LPP-ON-NEM-EHS-STY-0002 AMPHIBIO Leviathan Marine 

Environmental report 

Rev. A, 04 December 2016 

1.1.  LPP-PM-NEM-EHS-PLN-0006 Annex 6.3 Air Discharges 

Noble Energy  pp. 243-251 

Rev. B 07 June 2016 

1.2.  LPP-PM-NEM-EHS-BOD-0402 Annex 6.3 Air Discharges 

Noble Energy  pp. 252-261 

Rev. 0 06 July 2016 

1.3.  J20813-Y-TN-24004 Annex 6.4 Genesis OSCAR Modelling 

summary pp. 262-293 

Rev. B2 22 March 2016 

1.4.  J20813B-YPN-25005 Annex 6.4 Genesis OSCAR Oil spill results 

pp. 294-371 

Rev. D1 25 May 2016 

1.5.  None Annex 6.9 Steve Brenner MEDSLIK 

Modelling pp. 440-537 

None February 2016 

2.  LPP-ON-NEM-EHS-STY-0005 AMPHIBIO Leviathan Marine 

Environmental report  

Rev. 2, 26 October 2017 

2.1.  J20979A-Y-TN-24001 Annex 6.2 Genesis Analysis OSCAR Diesel 

Modelling Summary pp. 200-232 

Rev. B2 03 May 2017 

2.2.  None Annex 6.3 Steve Brenner modeling spillage 

during construction 

pp.234-292 

None March 2017 

2.3.  J20979A-Y-TN-24003 Annex 6.4Genesis OSCAR Pipeline Rupture 

Modelling Summary pp. 293- 325 

Rev. B1 04 May 2017 

2.4.  None Annex 6.5 Steve Brenner modeling spillage 

during operation pp. 326-385 

None February 2016 

3.  Official Translation 

www.Globus-Translations.com 

LPP-ON-NEM-EHS-STY-0002 

AMPHIBIO Leviathan Marine 

Environmental report 

Chapters 3, 4, 5 

None January 2018 

4.  Marine and Coastal Environment 

Division Ministry of the 

Environment 

Environmental Quality Standards for the  

Mediterranean  Sea in Israel  

 August 2002 

5.  Ministry of National Infrastructure, 

Energy, and Water Resources, 

Natural Resources Administration 

Ministry of Environmental 

Protection Marine Environment 

Protection Division 

Framework Guidelines for Preparing the 

Environmental Statement Enclosed  

with the Exploration License - Exploration 

Well Application Name and Production Tests 

in the License (License Name)   

 30May, 2016 

6.  Prevention of Sea-Water Pollution 

by Oil Ordinance 

   

7.  Ministry of Energy Letter from 12 ï

July-2018 to Mrs. Anat Gal, 

"Rotzim Lehyot" signed by general 

manager ministry of energy Mr. 

Udi Adiri  

Page 4, QTY is 5000bbls as a minimum  12July 2018 

8.  Ministry of Environmental 

Protection letter from 05-May-

2018, to Dror Laufer Home 

Guardians   

Page 6, QTY is 5300 bbls max   05May 2018 

http://www.tanas.tahal.co.il/Pdf/EMMP_off-shore_1_complete_public(2).pdf
http://www.tanas.tahal.co.il/Pdf/EMMP_off-shore_1_complete_public(2).pdf
http://www.tanas.tahal.co.il/Pdf/EMMP_off-shore_1_complete_public(2).pdf
http://www.tanas.tahal.co.il/Pdf/EMMP_off-shore_1_complete_public(2).pdf
http://www.tanas.tahal.co.il/Pdf/EMMP_off-shore_1_complete_public(2).pdf
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
https://www.gov.il/BlobFolder/generalpage/tns_37/he/Water_Energy_Communication_tns_sea_2.pdf
https://www.gov.il/BlobFolder/generalpage/tns_37/he/Water_Energy_Communication_tns_sea_2.pdf
https://www.gov.il/BlobFolder/generalpage/tns_37/he/Water_Energy_Communication_tns_sea_2.pdf
https://www.gov.il/BlobFolder/generalpage/tns_37/he/Water_Energy_Communication_tns_sea_2.pdf
http://www.globus-translations.com/
http://www.tanas.tahal.co.il/Pdf/EMMP_off-shore_1_complete_public(2).pdf
http://www.sviva.gov.il/English/env_topics/marineandcoastalenvironment/Documents/EnvironmentalQualityStandardsForTheMediterranean-2002.pdf
http://www.sviva.gov.il/English/env_topics/marineandcoastalenvironment/Documents/EnvironmentalQualityStandardsForTheMediterranean-2002.pdf
http://www.sviva.gov.il/English/env_topics/marineandcoastalenvironment/Documents/EnvironmentalQualityStandardsForTheMediterranean-2002.pdf
http://www.energy-sea.gov.il/English-Site/Pages/Regulation/Framework%20Guidelines%20for%20Preparing%20an%20Environmental%20Statement.pdf
http://www.energy-sea.gov.il/English-Site/Pages/Regulation/Framework%20Guidelines%20for%20Preparing%20an%20Environmental%20Statement.pdf
http://www.energy-sea.gov.il/English-Site/Pages/Regulation/Framework%20Guidelines%20for%20Preparing%20an%20Environmental%20Statement.pdf
http://www.energy-sea.gov.il/English-Site/Pages/Regulation/Framework%20Guidelines%20for%20Preparing%20an%20Environmental%20Statement.pdf
http://www.energy-sea.gov.il/English-Site/Pages/Regulation/Framework%20Guidelines%20for%20Preparing%20an%20Environmental%20Statement.pdf
http://www.energy-sea.gov.il/English-Site/Pages/Regulation/Framework%20Guidelines%20for%20Preparing%20an%20Environmental%20Statement.pdf
https://mfa.gov.il/mfa/pressroom/1998/pages/prevention%20of%20sea-water%20pollution%20by%20oil%20ordinance.aspx
https://mfa.gov.il/mfa/pressroom/1998/pages/prevention%20of%20sea-water%20pollution%20by%20oil%20ordinance.aspx
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# Standard/Doc  Description Rev. Date 

9.  Form 2.1.1- Leviathan  Request for 6300bbls (1000m3)  20January 2019 

10.  LPP-PM-NEM-EIA-PLN-0002 

Genesis No:  

J20813A-Y-RT-24001 Rev0 

Environmental Impact Assessment for 

Installation, Operation and Maintenance of 

pipelines and Submarine Systems for 

Leviathan Field Development 

Rev0 July 2016 

11.  Benzene Content  Leviathan Field Report None 10 June 2019 

12.  Condensate data Memorandum from Local Council  

Zichron-Yaôakov  

 9/April/2019 

13.  LSR-OR-ZY-04-08-2019-R-A Dor Leviathan Offshore Platform 

Environmental Report Review and 

Simulation 

ORION-Joint Research and Development 

Center 

A 04/August/2019 

14.  Clarifications to Dr. Zodiatis. 

Local Council Zichron-Ya'akov 

Coordinates Location of DOR offshore Pipe 

Rupture 

 4/June/2019 

15.  SOW 

Local Council Zichron-Ya'akov  

Statement of Work for Environmental Risk 

Analysis and Review (SOW-ERAR) 

 5/February/2019 

16.  ETHOS - Architecture, Planning 

and Environment ltd. 

5 Habanai St. Hod-Hasharon 

45319, Israel 

www.ethos-group.co.il  

Lerman Architects and City 

Designesign LTD 120 Ygal Alon 

Street Tel-Aviv 67443 

http://www.lerman.co.il/ 

TAMA 37-H Effects on Marine Environment  

Sections C to E 

 June 2013 

17.  Israel Electrical Company IEC 

Link is here 

Monitoring of the Marine and Shoreline 

Environment at the Site of Orot Rabin Power 

Station, Desalination Hadera Facility H2ID 

report for 2017 

 April 2018 

18.  TAMA 37-H 

Ministry of Energy and Water 

Lerman Architects Office 

Environmental Effects Review Sections 

Gimel  - Het Marine Environment 

 June 2013 

19.  National Outline Plan NOP 37/H 

For Natural Gas Treatment 

Facilities Environmental Impact  

Survey Chapters 3 ï 5 ï Marine Environment   June 2013 

 

  

https://www3.opic.gov/Environment/EIA/nobleenergy/eia_nobleenergy.html
https://www3.opic.gov/Environment/EIA/nobleenergy/eia_nobleenergy.html
https://www3.opic.gov/Environment/EIA/nobleenergy/eia_nobleenergy.html
http://www.ethos-group.co.il/
http://www.lerman.co.il/
http://www.sviva.gov.il/InfoServices/ReservoirInfo/FreedomofInformation/Documents/%D7%99%D7%9D%20%D7%95%D7%97%D7%95%D7%A4%D7%99%D7%9D/%D7%AA%D7%95%D7%9B%D7%A0%D7%99%D7%95%D7%AA%20%D7%A0%D7%99%D7%98%D7%95%D7%A8%20%D7%9E%D7%A7%D7%95%D7%9E%D7%99%D7%95%D7%AA/NiturMekomiOrotrabin2017.pdf
https://www3.opic.gov/Environment/EIA/nobleenergy/ESIA/TranslatedTAMA37HEIAOffshoresections/Offshore_EIA_Chapters_3_4_5.pdf
https://www3.opic.gov/Environment/EIA/nobleenergy/ESIA/TranslatedTAMA37HEIAOffshoresections/Offshore_EIA_Chapters_3_4_5.pdf
https://www3.opic.gov/Environment/EIA/nobleenergy/ESIA/TranslatedTAMA37HEIAOffshoresections/Offshore_EIA_Chapters_3_4_5.pdf
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3. Problem Definition 

The Leviathan natural gas field was discovered in 2010 and is located approximately120 km offshore Israel 

beach line within the Israeli exclusive economic zone (EEZ). Water depth at the field is varying between 

1540 and1800 m. Phase one of the development plan involves drilling of 4 subsea wells. Production will 

be delivered via flow lines to a fixed platform with full processing capabilities, situated roughly 10 km off 

the coastline of Israel. Processed gas 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 followed by the start of 

commissioning in 4Q 2019, ahead of the planned year-end 2019 start-up. 

A partnership of Noble Energy, Delek Drilling, Avner Oil Exploration and Ratio Oil Exploration is behind 

the plan for development of the field, including preparation of an Environmental Impact Assessment [10] 

(dated July 2016; Environmental Impact Assessment for Installation, Operation and Maintenance of 

pipelines and 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 of 

condensate, volumes increasing with 40-50% in phase two. 

 

 
 

Figure 1: 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 skepticism 

among local communities, and the Council of Zichron - Yaôakov has by letter dated 18/11/2018 approached 

ORION to perform a 3rd party review of the EIA documentation and undertake independent modeling of 

pollution and assess potential impacts on the environment and public health. 

 

Their stake is that the field 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 depicted in Figure 2 and Figure 3.  

Coordinates and water depth of the Dor fixed platform are provided in Table 3, Table 4 (translated in 

English) and Table 5. There are several design documents with slight different coordinates (see Table 5) 

 

 

Figure 2: DOR offshore fix platform location and coordinates X/Y and UTM 

(From LPP-ON-NEM-EHS-STY-0002 Rev. A, Fig 2.1 page 15 reference [1] as Fig 2.1B) 

X=182117.67 

Y= 722834.31 

LAT= 32 3̄5ô55.76ò 

LONG= 34̄48ô21.55ò 

Water Depth 86 meters.  
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Table 3: Dor fixed platform coordinates water depth and distances from beach line and towns 
(Hebrew) 

(From LPP-ON-NEM-EHS-STY-0002 Rev. A Table 2.1 page 16 reference [1]) 
 

 

 
Table 4: Dor fixed platform coordinates water depth and distances from beach-line and towns 

(translation) 
 

Distances [Km] Coordinates [UTM] Coordinates  Water 

Depth 

[m] 

Dor Hadera Carmel 

Peak 

Near 

Beach 

Y 

[m] 

X 

[m] 

East 

LONG 

North 

LAT 

10.9 19.5 29.5 9.7 360825.35 669479.57 34.805993 32.598825 86 

 

 

Figure 3: Dor fixed platform offshore location and coordinates X/Y and UTM 
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Table 5: Dor fixed platform coordinates water depth and distances from beach - line and towns 
(translation) 

 

Documentation Coordinates [UTM] Coordinates  Water 

Depth 

[m] 

Y 

[m] 

X 

[m] 

East 

LONG 

North 

LAT 

LPP-ON-NEM-EHS-STY- 0002 

Rev-A 2016 (Environmental Doc 

ref [1]) 

360825.35 669479.57 34.805993 32.598825 86 

Emission request Noble 8/11/2016 

page 6 

360825.35 669479.57 34.850993 32.598815 -- 

LEVIATHAN DOC 2016 360825.65 669479.11 34.805988 32.598818 -- 

 

Condensate spillage size dated January 20 2019 [9] is as follows (see Figure 4): 

1. Rig capacity at first phase 572 cubic meters /day  3600 bbls 

2. Rig capacity at second phase 1002 cubic meters /day 6300 bbls this is planed operation 1000 bbls 

larger than simulation in this report, which is 5300 bbls according to [7] and [8]. 

3. Conversion m3 to bbls calculator is provided:  

3.1. https://www.metric-conversions.org/volume/cubic-meters-to-us-oil-barrels.htm 
 

 
 

Figure 4: Condensate spillage size increase request by Noble Energy reference [9] 

 

 

 

 

https://www.metric-conversions.org/volume/cubic-meters-to-us-oil-barrels.htm
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Hadera desalination plant, as well as the Atlit old Crusades Fort reservation, Ma'agan-Michael and 

Caesarea national parks coordinates are provided in Figure 6, Figure 7, Figure 8, and Figure 9 , as provided 

by the Local Council of Zichron-Ya'akov. 

 
 

 
 

Figure 5: Hadera desalination plant coordinates Google map (near by the electric station) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Hadera desalination plant near by the electric station 
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Figure 7: Atlit national park coordinates (32.699642, 34.931749 Google map) 

 

 

 
 

Figure 8: Ma'agan Michael national park coordinates (32.539724, 34.902258 Google map) 
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Figure 9: Caesarea national park coordinates (32.477548, 34.879001 Google map) 

Desalination facility is located south to the Orot-Rabin Hadera Electrical Company power station. Pipe 

depth is 10meters below sea level and 5 meters above the sea bottom [17].  The intake of the pipe is 

1250m from the shoreline estuary of the Hadera-River 4 coordinates shown at Figure 5. There are three 

intake pipes where each pipe outer diameter is 1.6m per Prof. Guy Ramon from Technion Israel Institute 

of Technology (IIT). The OMIS report5 (Yaron Egozy) details 3 pipes with 1.8m diameter with 1.25km 

length and 15m depth submerging of intake, see Figure 14 and Figure 15. 

The production capacity of the H2ID desalination facility is 135milion cubic meters per year according to 

return ratio of 0.55m3/0.45m3 which is the ratio of reverse osmosis of current desalination facilities 

technology. It results is suction of 165milion cubic meters per year6 which is equal to capacity of 

19,097m3/hour assuming 360 working days for a year at a constant rate. The intake map is provided by 

applicable document [17] figures 2.2 and 2.3 pages 10 and 11, please see here Figure 10 and Figure 11. 

Coordinates, shown in Figure 12 and Figure 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 

https://www.eib.org/attachments/pipeline/1755_nts_en.pdf
http://gwri-ic.technion.ac.il/pdf/IDS/398.pdf
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Figure 10: H2ID desalination intake location map [17] Figure 2.2 Bathymetric map 

 
Figure 11: H2ID desalination intake location map [17] Figure 2.3 difference map Oct 2016 
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Figure 12: H2ID desalination intake coordinates DD 32.465556, 34.870264 Google Map 

 

 
 

Figure 13: H2ID desalination intake coordinates DD 32.465556, 34.870264 Google Map  
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Figure 14: H2ID desalination intake pipes data (Yaron Egozy) 

 

 
Figure 15: H2ID desalination intake head (Yaron Egozy) 

 



   Confidential  Date: 22/November/2019 

 

Page 28 of 140  Leviathan Supplement Report Rev-A  Doc Num: LPR-OR-ZY-22-11-2019-R-A 

 

4. General Sea Surface Circulation in the SE Levantine Basin and 
Offshore Israel 

 Introduction 

The general circulation in the Eastern Mediterranean Levantine Basin as inferred in 60s and 70s 

(Ovchinnikov, et al., 1976) shows an anticlockwise flow with sub-basin features in the Levantine Basin, 

while in the 80s, during the POEM (Physical Oceanography of the Eastern Mediterranean) mesoscale field 

experiments (The POM Group, 1992) it was documented that in the Levantine Basin an offshore cross-

basin jet, named as the Mid Mediterranean Jet-MMJ is generated as a result of the interaction between the 

mesoscale cyclonic (Rhodes gyre) and the anti-cyclonic (Mersa Matruch and Shikmona gyres) flow features 

during the eastward spreading of the surface and subsurface waters of Atlantic origin, after passing the 

Cretan passage. 

The use of satellite sea level anomaly (SLA) nowadays is documented to provide a true background of the 

sea surface circulation.  This is the main reason that these remote sensing data are assimilated into the 

numerical models producing accurate enough operational sea surface flow forecasts in the Mediterranean 

Sea by the Copernicus marine service- CMEMS MFC Med. The use of a series of SLA patterns of the 

Mediterranean Sea has made possible the direct estimation of the general sea surface circulation (Pascual, 

Pujol, G, Le Traon, & Rio, 2005). This SLA-derived circulation has been used for simulating the pathways 

of passive tracers in the Mediterranean, where particles released in the Western Mediterranean spread after 

traversing the Cretan Passage, diverging from the south-western coast of the Levantine Basin, from where 

they crossed the Levantine 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 frame of CYBO, CYCLOPS, 

MSM/14 cruises and NEMED Argo floats deployments, made possible to give strong evidences about the 

seasonal and inter-annual fluctuation of the MMJ, the Cyprus warm eddy variability, the Shikmona eddy 

generation and the periodical re-establishment of the Shikmona gyre (Zodiatis, Drakopoulos, Brenner, & 

Groom, 2005) , (Zodiatis, Hayes, Gertman, & Samuel-Rhodes, 2010), (Zodiatis, Gertman, Poulain, & 

Menna, 2015),   (Menna, Poulain, Zodiatis, & Gertman, 2012).  

 

In addition, numerical datasets from CYCOFOS and SELIPS forecasting systems, both downscaled from 

the CMEMS MFC Med, reveal that the dominant flow features in the SE Levantine are:  the Cyprus warm 

core eddy, the Shikmona eddy, which is generated during periods when the Cyprus eddy becomes weaker 

and or shifted westward or southward from Eratosthenes seamount, and when the strong northward current 

flowing along the Israel-Lebanese coast becomes unstable. The latter is evidently also from drifters 

trajectories, deployed during the PERSEUS project 
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(Menna, Poulain, Zodiatis, & Gertman, 2012) , (Zodiatis, Gertman, Poulain, Menna, & Sofianos, 

2016). The drifters trajectories shown an anticyclonic eddy to be detached from the prevailed northward 

current   along the Israel coast.  . 

The in-situ and numerical data sets obtained in the SE Levantine from 1995-2015, provides a detailed 

picture of the general circulation in the Se Levantine Please see Figure 16, where: a) the Cyprus and 

Shikmona eddies, as well as the MMJ are the dominant flow features;  b) the Cyprus warm eddy undertakes 

strong spatial and temporal variability;  c) the variability of the displacement of the Cyprus warm eddy 

affects the MMJ and the eastward transfer of the AW;  d) The Shikmona eddy  found to be established for 

certain periods, when the Cyprus eddy shifts to the west, south-west;  e) the MMJ flows along the northern 

periphery of the Cyprus eddy and  is the major current transferring the AW in the area.  

  
Figure 16 : surface sea currents from CYCOFOS on the 27/11/2015 shown the main mesoscale features of 

the Levantine Basin, similarly as were documented from in-situ data, b) schematic circulation in the 

Levantine Basin based on long-term numerical models and in-situ data,  the last two decades from 1995 to 

2016 (Zodiatis, Gertman, Poulain, Menna, & Sofianos, 2016)  . 

 General circulation offshore Israel (2015-2018) 

The sea currents used for the oil spill modelling applications in the framework of the ñDor Leviathan 

Offshore Platform Environmental Report Reviewò are: a) the hourly CMEMS MFC Med data, with a 

horizontal resolution of 1/16 degree (~6.5 km), forced with the 6-hourly ECMWF at a horizontal resolution 

of 0.125 degree (~12.5 km) and b) those of the CYCOFOS downscaled forecasts with a resolution of 1.8 

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 were 

reproduced for the period 2015-2018, in order to show the main flow patterns dominated at the offshore 

and coastal sea areas along the Israel coastline (Figure 17 to Figure 22).  

The general flow patterns indicate the northward current to flow along the coastline of Israel with mean 

monthly averaged currents between 10-20 cm/s. The monthly mean averaged sea surface current variability 

indicates that during February and March the sea surface currents close to the Israel coast are quite weak, 

with mean averaged currents much less than 5 cm/s, while during the rest months the along the Israel 

coastline, the sea 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 the 

months April to December, while during the months February to March its location influenced by the along 

the coast zone of insignificant currents velocities. 

 

  
Figure 17: a) Mean averaged sea surface currents for January and b) for February, both based on the 

reanalysis products of the CMEMS MFC Med for the period 2015-2018. The red color ñxò indicate the 

location of the Dor offshore fixed platform. 
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Figure 18: a) Mean averaged sea surface currents for March and b) for April, both based on the reanalysis 

products of the CMEMS  MFC Med for the period 2015-2018. The red color ñxò indicate the location of 

the Dor offshore fixed platform. 

 

  
Figure 19: a) Mean averaged sea surface currents for May and b) for June, both based on the reanalysis 

products of the CMEMS  MFC Med  for the period 2015-2018. The red color ñxò indicate the location of 

the Dor offshore fixed platform. 
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Figure 20: a) Mean averaged sea surface currents for July and b) for August, both based on the reanalysis 

products of the CMEMS  MFC Med for the period 2015-2018. The red color ñxò indicate the location of 

the Dor offshore fixed platform. 

 

  

Figure 21: a) Mean averaged sea surface currents for September and b) for October, both based on the 

reanalysis products of the CMEMS  MFC Med for the period 2015-2018. The red color ñxò indicate the 

location of the Dor offshore fixed platform. 
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Figure 22: a) Mean averaged sea surface currents for November and b) for December, both based on the 

reanalysis products of the CMEMS  MFC Med for the period 2015-2018. The red color ñxò indicate the 

location of the Dor offshore fixed platform. 
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5. Pipe Rupture and Evaporation 

 Data 

Pipe rupture coordinates are provided in applicable document [14] memorandum from Local Council 

Zichron-Ya'akov dated 4/June/2019 entitled Coordinates Location of DOR offshore Pipe Rupture and per 

applicable document [2.3] page 306 Table 3-1 Marin discharge location (Figure 27). Coordinates of 

rupture location are 32.600743, 34.905234. The rupture leakage of 3000bbls is based upon Local Council 

Zichron-Ya'akov SOW definitions [15] and clarification letters in applicable documents [7] [8] and [9] 

against 1200bbls Brenner [1.5] page 449, 1200bbls Genesis [1.3] page 274 Table 3-1 coordinates, page 

275 Table 3-2 volume ,1200bbls Genesis [2.3] page 306  Table 3-1 and 1200bbls Brenner [2.4] page 346. 

 

According to the TAMA 37-H plan [16] section 3.2 page 51 Eastern marine pipe corridor it is stated that 

the condensate pipe diameter is 8 inches and it refers to correction drawing 3.2.1-2 (Figure 31). In 

addition drawing 3.2-1 page 52 describes the area of burial of deployed pipe see Figure 29. Burial cross 

section is provided by [16] in Drawing 3.2-2 page 53 see Figure 30. Table 3.3.1-1 page 61 in [16] defines 

the condensate riser to onshore to be 8 inches (Table 8). 

Drawing 3.2.1-4 page 60 in [16] describes in detail the HDD with respect to DOR shoreline. It can be 

seen that HDD is 800 meters from shoreline. Having this data and 12km distance the pipe volume can be 

estimated according to Equation 1 resulting as ~2446bbls Table 3.4.6 [16] page 68  

(see Table 6 and translation Table 7). Hence 1200bbls in [2.3] and [2.4] is underestimation by half 

quantity. 

Equation 1  ╥□ □ ╛□ Ȣ Ȣ ȟ □  

 

Figure 23: Valve location, rig location and measurement process [14] 
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Figure 24: distance between valve-station to offshore place [14] 

 

 

Figure 25: Sliding to 1km from shoreline and getting coordinates [14] 
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Figure 26: Rupture coordinates for simulation (32.3600743, 34.905234 Google map) [14] 

 

Figure 27: Rupture coordinates for simulation Genesis OSCAR [2.3] page 306 

 

Figure 28: Rupture spill size for simulation Genesis OSCAR [2.3] page 306   
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Figure 29: Pipeline deployment [16] page 52 

 

Figure 30: Pipeline burial in a trench [16] page 53 
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Figure 31: Typical cross section of the eastern marine pipe corridor [16] page 59 

Table 6: Composition and flow data [16] page 68 

     

Table 7: Composition and flow data [16] page 68 (translation of Table 6 ) 

Liquid  Capacity 
[M3/Day] 

Estimated 
Composition 

Pipe line 
[Knm] 

Dia 
[Inch] 

Num of 
Pipes 

Pipe  
Flow 
Regime 

Tot Vol. 
[M3] 

Condensate 2802-2159 Over 90% 

Decanes, 

Heptanes, 

Hexanes & 

Octanes 

12 8 1 Full 389 

MEG 

Monoethylene 

Glycol 

437 72% Glycol 

28% Water 

12 4 2 Full 195 
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Table 8: Main design guidelines of the sea installation [16] page 61 Table 3.3.1-1 

 

    Spill spread comparison to Amphibio reports 

Under this assumption the condensate spillage size is 3000 bbls against analysis provided by  LPP-ON-

NEM-EHS-STY-0002 [1] of pipe rupture of 1220 bbls, as appears and simulated in annex 6.4, 6.9 [1.3,1.5] 

OSCAR by Genesis and MEDSLIK by Brenner. In the analysis provided by LPP-ON-NEM-EHS-STY-

0005[2] annex 6.4 [2.3] and annex 6.5 [2.4] maintain low spillage during operation. Annex 6.2 [2.1] and 

6.3 [2.2] provide diesel oil spill of 2000bbls.  

The recent permit [9] request of Noble Energy asks for 6300bbls at the second phase of operation, however 

since there is no official approval from the State of Israel for that request, the current condensate spillage 

size remains for 5300bbls.  

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

Desalinated water is part of the domestic demands in most Mediterranean countries while this in the major 

and only sources in the Arabian Gulf. Oil spill accidents in the Arabian Gulf have resulted in a shutdown 

of several coastal desalination plants in the United Arab Emirates (W. El-Sayed Elshorbagy, A. Awad 

Elhakeem, 2012). 

 

The basic desalination methods used are the Multistage Flash Distillation (MSF) and the Reverse Osmosis 

(RO). 

 

The RO process is much like a modern campers water purifier executed on a much longer scale. Saline 

water is passed through a membrane which separates it from the salts and other foreign matter. RO requires 

no heating, however it does requires energy for pressurizing the feed water (O.K. Buros, 2000). 

 

The MSF is based in the theory and methods used to desalinate water for thousands of many cooperation 

chamber arrange in series each with successively lower pressures and temperatures that cause sudden (flash) 

evaporation of hot water brine followed by condensation of tubes in the upper portion of oil chamber (O.K. 

Buros, 2000) . 

 Threat of oil spills to the desalination plants  

Oil spill is a threat to desalination plants for two main reasons. Oils contain pollutions basically 

Hydrocarbons not normally found in sea water that the desalination plants (processes) do not normally have 

to remove. Aromatic Hydrocarbons is a real threat to human health, for instance, benzene is considered as 

human carcinogenic in concentration which exceed 5 part per billion (ppb) in potable water (J. W. Doerffer, 

1992). 

Second and perhaps the most obvious reason oil threatens desalination plants is the damage it can do to sea 

water intakes filters , heat exchanges for MSF and the membranes of the RO plants. Oil in seawater can 

take the form of the well-recognized slick, but it can also form tar balls and ñsunken oil glopsò that can be 

drawn into intakes filters (J. 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 (RO) 

unit in conditions, when feed may be contaminated with crude oil and fuel oil spillages was carried out  (T. 

Hodgkiess, W. T. Hanbury , G.B. Law, T.Y. Al-Ghasham, 2001) .The results demonstrated serious 

degradation of desalination performance after exposure to  
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some, but not all of the contaminating fluids. The ñpureò hydrocarbons and also when they are in emulsion 

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

to the situation when they are in solution in the aqueous phase (T. Hodgkiess, W. T. Hanbury , G.B. Law, 

T.Y. Al-Ghasham, 2001). 

 Hadera desalination plant data implementation 

The Hadera desalination is located west of Hadera town, north of the Hadera stream in north central Israel. 

It is of a Reverse Osmosis technology with capacity of 525,000m3/day (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 depth of 15 meters. 

Intake with three pipe ports are five meters above the sea floor and ten meters from the sea surface. Figure 

5 shows the exact side of the plant, while Figure 10 depicts the exact site of the Hadera desalination along 

with the intake pipe superimposed with the bathymetric map of the area Figure 11 (Applicable doc. [17] 

Fig.2.3 p19).  

The maps in Figure 12 and Figure 13 show the exact intake point of Hadera desalination while pipe rapture 

is depicted in Figure 25, Figure 26, Figure 27 and Figure 28. Further information is elaborated in 

section 5.1Data. 

 Basic principles 

In order to access the impact of condensate and diesel oil spills on the destination plant the key factors to 

be considered are the characteristics and behaviors of 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 outcomes of 

the oil spill simulations. 

 Criteria for evaluation of impacts 

1. As the impact of the desalination 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  of 

water intake  

2. The concentrations of the condensate, which is dispersed and dissolve 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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 Spill Simulation 

 Method 

In order to provide the spatial and temporal distribution of the dispersed condensate from the pipe 

rupture, the results obtained from the MEDLIK current oil spill simulations described in App. Doc    [13] 

sections 8.5.1 pp. 142 and 8.5.2 pp. 143 and were used herein. 

Overall 104 MEDSLIK current simulations were produced during the period 2015-2018 for the 

condensate pipe rupture located 1 km from the Israel shore, including the results on the dispersed 

condensate. The same ENIôs simulation methodology implemented for 10 planned offshore platforms in 

the EEZ of Cyprus (Alves M. T., et al., 2015)  was applied for the current pipe rupture, i.e., each simulation 

initiated every 15 days for 20 days ahead during the entire examined period 2015-2018, using the 

SKIRON winds, the CYCOFOS sea currents and the CYCOFOS wave data for the above period. 

In contrary, OSCAR and MEDSLIK Brenner oil spill simulations for the condensate pipe rupture were 

limited only to 12 each, for 4 small time windows covering partially the examined period 2007-2011.   

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 the fate parameters 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 plan, is 

indirectly evaluated based on the OSCAR sea surface maps of the condensate concentration from the pipe 

rupture. 

 

Similarly, as it was mentioned in App. Doc [13], the major source of the dispersed condensate differences 

between the current and the previous simulations, is the very limited number of simulations, 12 in total, 

carried out by OSCAR and MEDSLIK by Brenner for 4 small time windows, not covering the entire period 

under examination, compared to the 104 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 by Brenner is the use of a much lighter type of condensate in 

OSCAR simulations, resulted in higher evaporation, and hence less dispersed condensate into the water 

column. 
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 Results from the application of different oil spill models 

 Oscar model (condensate) from pipe rupture (2016) 

Scenarios of spill from the Leviathan offshore platform are described in App. Doc. [1.3] section 5.0 -

Results pp. 278-279 (pipe rupture summary) and charts are as in App. Doc [1.4]. The below listed 

summarizes the repot of Genesis using OSCAR simulation tool. Results are for pipe rupture spill size of 

1200bbls 0.8Km from shoreline as detailed in section 5.1 Data  (Please note that actual rupture spill size 

is larger). The OSCAR/Genesis results 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 the 

examined period in the entire OSCAR model domain. Therefore, the examination of the OSCAR 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 pipe 

rupture. 

 

1. Extreme winter storm Period (17 Dec.2010 to 31 Dec.2010) 

No impact on the Hadera desalination plant, as the condensate plume experienced some dispersion at sea 

before being driven quickly towards the shore. Large quantities of condensate stranded on the beaches 

between Atlit and Kfar-Galim. Very negligible amounts were seen at Shikmona. (see App. Doc. [1.4] 

pp.300-301) The maximum peak water column concentration of the condensate for this period was 161 

ppm; 165 mg/L in the entire OSCAR model domain. 

2. Typical winter conditions (11 Feb.2008 to 25 Feb. 2018) 

No impacts on the Hadera desalination plant, as the condensate dispersed to a small degree before reaching 

the beach. Medium to low level of condensate stranded over a wide area between Dor and Atlit. Negligible 

amount of stranded condensate were seen around Shikmona. (see App. Doc. [1.4] pp.308-309) The 

maximum peak water column concentration of the condensate for this period was 420 ppm; 431 mg/L in 

the entire OSCAR model domain. 

3. Typical summer conditions (17 July 2008 to 31 July 2008) 

No impact on Hadera desalination plant, as the calm conditions resulted in small amount of dispersion of 

the plume before it beached heavily along the shoreline from Dor to Atlit. (see App. Doc. [1.4] pp.310-311) 

The maximum peak water column concentration of the condensate for this period was 145 ppm; 149 mg/L 

in the entire OSCAR model domain. 

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

No severe impact on the Hadera desalination Plant, as the calm conditions resulted   a heavily beached of 

condensate along the shoreline, impacted mainly the Dor area, with smaller quantities of condensate in the 

north and South of Dor area. 
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The Hadera desalination plant found to be slightly impacted with small quantities in the south of the Dor 

and with very high peak water column concentration: 375ppm, 386 mg/L in the entire OSCAR model 

domain (see App. Doc. [1.4] pp.318-319). 

 

 Oscar model (condensate) pipe rupture (2017) 

OSCAR model setup and results are provided in App Doc [2.3] pp.301-325. Spill size is underestimated 

and used 1200bbls vs. 3000bbls in this report. The data in section 5.1 Data herein elaborates the differences. 

The OSCAR pipe rupture results are listed in page 310 in App Doc [2.3] 

 

Table 9: Pipe rupture results OSCAR [2.3] 
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 MEDSLIK by Steve Brenner 

Scenarios of spill from the Leviathan offshore platform are described in Brenner Report using the 

MEDSLIK simulation tool, as described App. Doc. [1.5] section 7 pp. 498- 535 spill from pipe rupture. 

Results are for spill size of 1200bbls. Brenner report does not provide any particular information or maps 

on the dispersed condensate, expect the fate parameters plots for each of the examined period. The report 

does not provided any dedicated information regarding the location of the maximum dispersed 

condensate. 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 surface 

maps of the condensate concentration from the pipe rupture. 

Pipe rupture analysis simulation and results are described in App Doc [2.4] pp.329-385. It is a report from 

2016 even though the overall report is dated from October 26th 2017.  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.). Thus a total of 12 simulations were 

conducted. See details herein in section 5.1 Data. 

 

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

No impact on Hadera desalination plant. The slick is slowly transported to the north, northwest from the 

offshore platform. The center 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 the slick spreads and moves north (Figure 53, App. 

Doc.[1.5] p.59 DPF page 499). The most affected regions at the end of this period are the Carmel beach 

and Atlit (Table 3, App. Doc.[1.5] p 95 PDF 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 26 Jan ï 10 Feb 2008. The slick transported 

to the north (Figure 62, App. Doc.[1.5] p 69 PDF page 509). The main impact is projected to occur along 

7-8 km along the coast near Atlit (Figure 63, Doc.[1.5] p 70 PDF page 510). 

The Hadera desalination was slightly impacted during 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 transported 

to the southwest and eastward (Figure 65, App. Doc.[1.5] p72 PDF page 512). The pattern of the coastal 

deposition at the end of 15 days after the spillage is shown at Figure 66 (App. Doc.[1.5] p73 PDF page 

513). The main impact is projected to occur along a 15 km long shoreline near Netanya, including the 

Hadera desalination Plant. 
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3. Typical summer conditions period (17 Jul. 2008 to17 Aug.2008) 

No impact on the Hadera desalination plant during this period. Spreading of condensate at sea surface at 6, 

12 and 24 hours after the spillage is shown at Figure 71 (App. Doc.[1.5] p78 PDF page 518). Most of the 

non-evaporated condensate is deposited over the next 10-12 hours. The length of the coastline potentially 

impacted is 42.1 km, and is located mostly from Atlit to Netanya with projected deposition being largest at 

Neve-Yam. 

 

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

The Hadera desalination plant is medium impacted. Figure 80 (App. Doc. [1.5] p87 PDF page 527) 

shows spreading of the surface at 6 hrs, 12 hrs and 24hrs after the spillage. During this period the slick is 

transported southward until intersecting with the coast, just north of Hadera. The pattern of the coastal 

deposition at the end of the 10th day from the spillage is shown in the Figure 81(App. Doc. [1.5] p88 PDF 

page 528). The most adverse impact is projected along a 2.3 km coastline near Givat-Olga, where the 

maximum concentration of condensate is 260.3 bbl/km. Although in most of this zone the concentration 

was less than 100 bbls/km. 
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 MEDSLIK current Simulations 

1. Extreme winter storm period December -January 2015-2018  

No actual impact from the dispersed condensate from the spillage on the Hadera desalination plant, except 

after the 7th day  amounts between 5-100 bbls/km2 of dispersed condensate affecting the broader area of 

Zichron Yaôakov. On the second day (Figure 32 a) the condensate reaches the shore at the area between 

Zichron-Yaôakov and Atlit. On day third (Figure 32 b) the condensate spreads further North and less 

quantity to South and only on the 7th day (Figure 33 a) most on the condensate moves further North, with 

very minor quantity at the Hadera desalination plant, without significant impact. On the day 10th  (Figure 

33 b)  the quantities at Hadera plant are negligible. On the day 20th there are small minor patches near the 

Hadera desalination plant with no impact on it (Figure 34).The same picture as above appearance for 

December 201-2018. 

 

Figure 32: Mean averaged concentration of the dispersed condensate (bbls/km2) 
Figure 32 a (left): Mean averaged concentration of the dispersed condensate (bbls/km2) from the pipe 

rupture on the 2nd day from the spillage, January 2015-2018. 

Figure 32 b (right): Mean averaged concentration of the dispersed condensate (bbls/km2) from the pipe 

rupture on the 3rd day from the spillage, January 2015-2018. 
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Figure 33: Mean averaged concentration of the dispersed condensate (bbls/km2) 
Figure 33 a (left): Mean averaged concentration of the dispersed condensate (bbls/km2) from the pipe 

rupture on the 7th day from the spillage, January 2015-2018. 

Figure 33 b (right): Mean averaged concentration of the dispersed condensate (bbls/km2) from the pipe 

rupture on the 10th day from the spillage, January 2015-2018. 

 

Figure 34: Mean averaged concentration of the dispersed condensate (bbls/km2) 
Mean averaged concentration of the dispersed condensate (bbls/km2) from the pipe rupture on the 20th 

day from the spillage, January 2015-2018. 
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2. Typical winter end January - February 2015-2018 (week 04) 

No actual impact from the dispersed condensate from the spillage on the Hadera desalination plant, except 

after the 7 day from the spillage with small amount ~5 bbls/km2  of dispersed condensate. The dispersed 

condensate remains very close to the shore on day 1st (Figure 35a) and continue to remain on days 2nd 

(Figure 35b) and 3rdday (Figure 36 a) between Zichron-YaôaKov and Atlit. On day 7th (Figure 36 b) small 

amounts of dispersed condensate moves to South with very small amounts ~5 bbls/km2  in the Hadera 

desalination plant, which is not considered to create significant impact on the Hadera desalination plant. 

On day 10th (Figure 37) slightly increased amount >5 bbls/km2 of dispersed condensate in the Hadera 

desalination plant intake might cause light impact on the Hadera desalination plant. 

 

Figure 35: Mean averaged concentration of the dispersed condensate (bbls/km2) 
Figure 35 a (left): Mean averaged concentration of the dispersed condensate (bbls/km2) from the pipe 

rupture on the 1st day from the spillage, end January - February 2015-2018. 

Figure 35 b (right): Mean averaged concentration of the dispersed condensate (bbls/km2) from the pipe 

rupture on the 2nd day from the spillage, end January- February 2015-2018. 

 












































































































































































