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5. Chapter 5: Monitoring the sediment  

6. Chapter 6: Biological monitoring  

d. Guidelines for the final report  

 

a. General guidelines for monitoring the marine environment 

 

a.1 These are the guidelines for a baseline survey of the marine environment, as required by 

the Environmental Statement (ES) for gas and petroleum exploration wells, and for 

monitoring the marine environment after drilling compliant with the requirements of the 

Discharge Permit. As appropriate, there may be further requirements including additional 

monitoring during drilling. 

a.2 These guidelines are general and the survey components must be adjusted for the 

individual well, compliant with Ministry of Environmental Protection requirements. 

a.3 The marine environment must be monitored according to an offshore environmental 

monitoring program which will include a description of all the plan components listed in 

these guidelines. The program must be submitted to the Ministry of Environmental 

Protection for examination, review, and approval.. 

a.4 The final report on the offshore environmental baseline survey and its conclusions must 

be an integral part of the ES. Consequently, arrangements must be made for submitting a 

baseline survey program in good time to receive approval and conduct the survey. 

a.5 Post-drilling sampling must be conducted within six weeks after drilling. 

a.6 A final report on the post-drilling offshore environmental survey must be submitted 

within six months from end of sampling. 

a.7 Monitoring is the responsibility of the holder of the right via a survey company which 

must comply with the following criteria:  All documents submitted according to the 

monitoring program must contain the name of the person responsible for conducting the 

survey and the names of the participating professional service providers. This information 

must be included in an appendix to the monitoring program. 
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a.8 The survey must be conducted by a party with expertise and experience assessing 

environmental impact and conducting marine research. 

a.9 If the party conducting the survey is an international body, it must be accompanied by a 

team of Israeli experts with demonstrated experience in the study of Israel's marine 

environment (physical oceanography, chemical oceanography, biological oceanography). 

a.10 Submitters of the survey document, service providers, and experts must provide 

affidavits enclosed in an appendix to the survey report, compliant with Regulation 14(c) 

of the Planning and Building Regulations (Environmental impact statements), 5763-2003 

a.11 A final report on the survey must be presented to the Petroleum Commissioner in 

the Ministry of Energy, and the Marine Environment Protection Division at the Ministry of 

Environmental Protection. If necessary, the parties conducting the survey and the holders 

of the right will participate in a discussion of the findings' implications, including changes 

that must be made to activity parameters. If an interim survey is conducted, a report with 

chemical analyses data must be submitted within 45 days after sampling and prior to 

conducting the post-drilling survey. 

 

b. Threshold conditions that the survey company must meet: 

 

b.1 Professionals operating in the survey company must be scientists holding advanced 

degrees (PhD, D.Sc) from a recognized university, who specialize in a scientific discipline 

appropriate to marine environmental surveys (e.g. chemical oceanography, biological 

oceanography, physical oceanography), and who are able to prove their level of expertise 

by way of studies published in peer-reviewed scientific journals, for example. These 

studies must address field observations from the sea and not lab experiments or 

computer models only. Any deviation from these professional requirements must be 

approved by the ministries. Work will be divided among several scientists, who will each 

be responsible for their own discipline (hydrography, chemistry, and biology), and who 

will be jointly responsible for evaluating the data and formulating an overall picture of 

environmental conditions. Each scientist will be responsible for the following subjects in 
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his or her area of expertise: planning the survey, sampling work at sea, sample quality 

and lab analysis, writing a final survey report. The report author must be extensively 

involved in all aspects of survey work, including planning the sampling and collecting 

data. 

b.2 The party conducting the survey must have access to all the technical instruments and 

tools necessary to conducting the survey, all in good working order. Continuous 

measurement instruments (such as CTD) must be calibrated according to manufacturer's 

instructions and have certificates from the past year (such that at the time of the survey 

not more than two years will have passed since the instruments were serviced and 

calibrated). The executing party must be equipped with the specialized implements for 

sampling at sea, of sufficient quantities for all samples. In addition, to make the sampling 

process more time and cost effective, care must be taken to use compatible sampling 

implements wherever necessary so that the sampling process produces reliable and 

representative information. 

b.3 The party conducting the survey must have the means of preserving the samples sent to 

the lab for analysis (refrigerators, freezers, dry-ice tanks, etc.). 

b.4 The party conducting the survey must have labs, or access to labs that are not far from 

the sampling site and that can be reached within a reasonable time after sample 

collection, so sample analysis can be conducted with the accuracy and reliability that is 

correct for the natural environmental conditions, and complies with the requirements of 

each analytical method. Alternatively, if sampling is conducted on board, fixation, 

preservation, and some of the analyses can be conducted on board while the vessel is at 

sea. As a rule, care must be taken to comply with all required conditions and accepted 

protocols for sampling and analysis to ensure accurate and reliable results. Sending 

samples for analysis to an overseas lab that has the demonstrated capability to conduct 

the analysis well will be allowed, provided the waiting period does not compromise 

quality of the analysis. 
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c. Structure of the monitoring program 

Following below is a description of the environmental monitoring program of the marine 

environment and its components, which must be submitted for approval prior to performing 

the survey; the program must be submitted in the following order and contain a table of 

contents: 

Chapter 1: Background 
1.1 A written description and schematic of the installation superimposed over a detailed 

bathymetry map, listing drilling operations and discharge data (based on design data 

and/or actual data, as appropriate), quantitative and qualitative information. 

1.2 Describe sources of impact on the sampled area up to a range of 10 km, also indicating 

properties of pollutants that may be found in the sampled area and that must be 

accounted for in any analysis and in the final report of this survey. 

1.3 The goals of offshore environmental monitoring are to supply information about 

environmental conditions in the operation zone of the offshore gas and petroleum 

exploration wells. Monitoring will provide information regarding conditions in the marine 

environment before the exploration drill takes place (baseline survey) and after its 

completion (post-drilling survey); monitoring will also be used to evaluate the impact of 

drilling and its operations on the marine environment, including: 

1.3.1 Monitoring physical, chemical, and biological parameters in the water column and 

in the sediment, including spatial variation and evaluating changes in these 

parameters as a result of the drilling operations. In addition, the physical parameters 

measured during the drilling (wind, waves, and currents) must be used to analyze the 

data. 

1.3.2 Providing the basis for evaluating the state of natural assets and ecology in the 

appropriate offshore area, obtaining information about environmental sensitivity of 

the area impacted by drilling-related operations, and a baseline for comparing post-

drilling results. 
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1.3.3 Alerting to possible irregularities compared with locally and internationally 

accepted environmental standards and criteria, including changes relative to the 

baseline and relative to data from existing surveys. 

1.3.4 Providing the basis for decisions on actions that must be taken to prevent damage 

to the marine environment. 

1.3.5 Providing a basis for assessing the impact of additional operations in future, as 

necessary. 

1.4 Maps: Include maps in the program according to the guidelines in Section 1.3 of the ES 

Guidelines. 

1.5 Hydrodynamics: Include hydrodynamics in the program according to the guidelines in 

Section 1.5 of the ES Guidelines. 

 

2. Chapter 2: Boundaries of the monitoring program and location of the sampling stations 

 

Survey boundaries must be defined based on the drilling program and an assessment of 

range of impact of operations. Monitoring must be planned in the areas surrounding the 

wellsites that are expected to be impacted by the drilling operations, and in additional sites 

which will serve as controls for environmental impact assessment, including sites of relief 

well.  

2.1 Sediment survey (chemistry, physics, and biology) must cover the offshore area within a 2 

km radius around each of the gas and petroleum exploration sites in the deep-sea off the 

Israeli shore. The offshore area must include the body of water, the seafloor, and 

infrastructure and offshore installations, if present at the site. 

2.2 The station configuration plan must be coordinated with the Ministry of Environmental 

Protection before the monitoring program is submitted. 

2.3 Sediment sampling stations in the sediment (chemistry, physics and biology) must be 

positioned in radial sections at fixed distances from the well (discharge outlet): 250m, 

500m, 1000m, and 2000m, such that the entire impact zone of the discharge outlet is 

http://www.energy.gov.il/
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covered. To ensure statistical significance in each radial section, at least 7 stations must 

be sampled in each section: 

2.3.1 For baseline survey, sampling points will be selected randomly. 

2.3.2 For post-drilling survey, sample 7 stations in each radial section, downstream 

from the well. Flow data must be measured continuously during drilling using a water 

current meter located near the well that will supply stratified data for the entire 

water column, from the sea surface to the seafloor. If there is an existing water 

current meter near the drilling site, its data may be used, subject to approval from 

the Ministry of Environmental Protection under the survey program. Ensure that 

there are at least 3 sampling points upstream of the dominant current (over 80% of 

the time) that was measured at the site during drilling. 

2.4 Place two 250m radius zones at a distance of 3 km (upstream and downstream), as 

controls, such that they are sure to be outside the impact range. 

2.5 Place at least 3 seawater sampling stations: at the drilling point, and at a radius of 3 km 

up and downstream. 

2.6 Conduct a video survey of the proximal area (250m radius from the source) in 45 degree 

sections   (a total of 8 sections). Conduct an additional video survey, in a range of up to 3 

km from the drilling point, of areas that are suspected to have rock outcrops or may be 

ecologically sensitive, based on the most updated bathymetric maps of the area. Prior to 

performing it, submit the video survey's route for prior approval, plotted on the 

bathymetric map with a written description of how it will be performed. 

2.7 Any deviation from these guidelines in positioning the monitoring points requires prior 

written approval. 

 

3. Chapter 3: Sampling and measuring methods 

3.1 Sampling and analysis must conform to standard methods in the latest editions of: 

Standard Methods for Examination of Water and Wastewater, APHA, AWWA, WEF, or 

using other EPA-approved methods (or some other recognized agency) provided these 

methods are compatible with and certified for analyzing seawater. For each method, 
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specify in the sampling method details whether the method or analyses are certified. 

Sensitivity of the measuring methods must be compatible with seawater background 

concentrations for each of the required parameters, and must comply with the 

sensitivity threshold measured by the National Marine Environmental Monitoring 

Program (NMEMP). 

Sample soft-sediment infauna according to Standard ISO16665. Filter the sediment using 

a 250µ mesh sieve. 

Sample the sediment according to Standard ISO5667-19. 

Prepare samples and test for metal content according to Standard ISO15587-2.  

Conduct ROV surveys according to Standard NS9435. 

3.2 Perform analyses at an accredited laboratory that has been certified by the Israel 

Laboratory Accreditation Authority, including certifications for performing the required 

analyses, or at a lab that has received prior approval from the Marine Environment 

Protection Division. 

3.3 Perform analyses at laboratories that specialize in seawater analysis and that have a 

demonstrated published record of seawater measurements. These labs must also comply 

with the following criteria: use calibration solutions and standards for seawater, 

instrument working ranges must be in the range of the natural background for seawater. 

3.4 At the time of application, submit for prior approval a list of the labs that will be 

performing the analyses, specifying which lab will be testing each parameter. 

3.5 List in detail the sampling methods, how samples are collected and handled, measuring 

instruments, measuring methods and their sensitivity, number of repetitions. Provide the 

information for each of the monitored components: seawater, sediment, and biota. 

Submit the sampling-method information when submitting the detailed proposed 

monitoring program; this is a condition of approving the proposal. Bear in mind that for 

chemical tests the sediment is sampled from the top 2 cm and for biological infauna 

sampling the sediment is sampled from the top 15 cm. 

3.6 Ensure that sample volume is sufficient to allow repeated sediment tests if necessary. 

http://www.energy.gov.il/
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3.7 The parameters for analyzing seawater and sediment are listed in Chapters 4 and 5, 

below. As far as possible, findings from biota monitoring must be kept and preserved for 

at least 5 years. Samples of seawater and sediment must be preserved in compliance 

with the guidelines of the accredited laboratory who is conducting the analyses. This will 

make it possible to repeat tests if necessary. The monitoring program must specify what 

can be preserved, how to preserve, and for how long. 

3.8 Monitoring data must be submitted to IOLR compliant with the Guidelines for submitting 

data from marine environmental monitoring surveys (ISRAMAR Data Transport Formats) 

to the national archive at the Israel Oceanographic and Limnological Research (IOLR). 

3.9 Transferring infauna samples to the IOLR for genetic analysis: Place a representative 

individual of each identified species in an Eppendorf tube; make a note with the species 

name and collection details and place inside the tube. Verify that the individual is 

preserved in ethanol 90% or higher, and that it has not been stained with a DNA binding 

dye (such as rose bengal). In addition, submit an orderly Excel spreadsheet listing the 

name of the station, its location, water depth, list of organisms and their quantity at each 

station. 

3.10 Describe how the video survey is conducted; use GPS locations that can be shown and 

saved during work and later. 

3.11 Describe the infauna sampling method, including excavator equipment and sample 

volume. Describe the methods used to handle and preserve the samples. Also describe 

the type of statistical analysis used to describe the populations and communities of 

sampled organisms. 

 

4. Chapter 4: Monitoring seawater 

 

4.1 Monitor the properties of seawater quality in the survey area described in Section 2.5  

4.2 Perform seawater analyses throughout the survey area, including the control points; test 

the near-surface water 0.5 m below water surface, mid-water column, and near-bottom 

0.5 m above the seafloor (at least 9 samples). 
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4.3 At all sampling stations, conduct continuous depth profile measurements by CTD. 

Measured parameters are: salinity, temperature, pH, turbidity, oxygen (concentration 

and percent saturation), and fluorescence. 

4.4 Discrete measurements of TOC (total) as C, suspended solids (105 °C, TSS), turbidity, 

chlorophyll, nitrate and nitrite as N, ammonium as N, total nitrogen (TN), total 

phosphorus (TP), radioactivity (Ra-226, Ra-228). 

Heavy metals: Al, As, Ba, Be, Cd, Cr, Cu, Fe, Hg, Ni, Pb, Sb, V, Zn, (ICP-MS), TPH and PAHs 

will be tested as needed by prior coordination with the Ministry of Environmental 

Protection. 

 

5. Chapter 5: Sediment monitoring 

 

5.1 Monitor sediment properties in the survey range as described in Section 2.3.  

5.2 Examine the seabed habitat including nature of the seabed (hard or soft), rock or 

sediment types (mineral composition), grain size (granulometry after lyophilization). 

5.3 Examine sediment properties including: 

Heavy metals (Al, As, Ba, Be, Cd, Cr, Cu, Fe, Hg, Ni, Pb, Sb, V, Zn), TOC, radioactive 

elements (Ra-226, Ra-228, Th-228, Pb-210), PAHs, alkenes, THC, NPD/PAH ratio. 

5.4 Detection limit in THC test must be 1 mg/L for dry sediment, detection limit for PAH 

testing for each of the tested parameters must be 1 mcg/L for dry sediment. 
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6. Chapter 6: Biological monitoring 

 

6.1 Conduct a biological survey of the water column and the seafloor in the survey range 

compliant with Section 2.6, and a biological survey of infauna in the survey range 

compliant with Section 2.3.  

6.2 Survey the environments and habitats present in the body of water and in a variety of 

seafloor environments, and the organisms typically found in them.  Describe the species 

of pelagic and sedentary fish in the survey range, and list sightings of individual organisms 

including marine mammals, sea turtles, and birds observed during the survey. 

6.3 Conduct the survey in a manner that will facilitate detailed analysis of the total 

information according to the following topics: 

6.3.1  Identifying organisms to the lowest species or taxonomic level possible (Lowest 

Practical Identification Level, LPIL), in other words the lowest possible level given 

current taxonomical knowledge. Identification must be performed by expert 

taxonomists, and if possible genetic tools may be used. 

6.3.2 Infauna testing must include all macrofauna phyla and foraminifera. 

6.3.3 Density of individuals. 

6.3.4 Species abundance (within the taxonomic groups). 

6.3.5 Diversity: Select the appropriate index from among the accepted diversity indices, 

such as: Shanon-Wiener, Simpson, (Magurran, 2004) and other indices for describing 

community composition.  

6.3.6 Sessile and motile species.  

6.3.7 Classification of seafloor habitats, including soft-sediment habitats, hard-sediment 

zones, sponges, deep coral reefs, seagrass beds. 

 

d. Guidelines for the final report  
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d.1 The final report must address all marine environmental monitoring activities conducted 

before the drilling (environmental baseline survey) and following it (marine 

environmental survey). The report must be submitted no later than six months from 

sampling completion. Sampling must be conducted up to six weeks post-drilling. The 

report must be submitted to the Petroleum Commissioner and concomitantly to the 

Marine Environment Protection Division in triplicate, in hard-copy and in digital format. 

The final report must contain: 

d.2 Table of Content 

d.3 Summary  

In Hebrew and in English, synopsis of findings, discussion, and recommendations. 

d.4 General 

d.4.1 Description of the facility, written out and with a schematic drawing of the facility 

and drilling site. 

d.4.2 A list of sea conditions on each of the sampling days, including wind and current 

(intensity and direction), waves (height and direction). 

d.4.3  Pre-drilling: the general overview must contain drilling and discharge data 

(design) - quantitative and qualitative. 

d.4.4 Post-drilling: the general overview must contain actual discharge data by source, 

quantitative and qualitative (concentrations and loads). 

d.5 Chapter on sampling and measuring methods 

Details of all sampling activities in the area, handling and preservation of samples, and 

sampling, measuring and analysis methods (including technique number and sensitivity) 

actually performed; and name of lab. 

d.6 Results chapter 

d.6.1 Present all data collected by the monitoring survey; provide interconnected text, 

tables, and graphics. 

d.6.2 Present the samples' coordinates (on the geographical grid and the Israel 

Transverse Mercator) and accurate depth. 

http://www.energy.gov.il/
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d.6.3 Present profiles of the water column including depth, salinity, fluorescence, pH, 

temperature, dissolved oxygen (concentration and percent saturation). 

d.6.4 Present the habitat basement including nature of the basement (hard or soft), 

rock or sediment types (mineral composition), grain size (granulometry after 

lyophilization), including a seafloor features (in relief) on a detailed bathymetric map 

(map and GIS layer). 

d.6.5 Submit all results in the reporting format listed in the survey guidelines (Excel 

file). 

d.6.6 Special notes regarding presenting biological results 

d.6.6.1 Present nature values information in tables, maps, charts, images, and 

edited video with detailed written descriptions of the findings. 

d.6.6.2 Describe in detail the fauna communities in each of the habitats of the 

water body and the various sediment environments of the seafloor, including 

percent coverage, LPIL taxonomic information (species) for organisms in the 

survey zone (infauna and epifauna). 

d.6.6.3 Classify organism origin by endemic or migrant species with their place of 

origin. 

d.6.6.4 Submit an edited and concise video survey, together with an updated 

description of the habitat, including seafloor properties, fauna, flora, and habitat 

disturbances.  

d.6.6.5 Quantitatively describe fauna and flora assets on the habitat floor, also 

include fish on the seafloor and in the body of water. 

d.6.6.6 Describe unique nature values of the habitat and how rare they are in the 

marine environment. 

d.6.6.7 List phenomena that are unique to the habitats such as abundance of 

unique species, presence of indicator species, breeding grounds or nurseries, if 

observed, species abundance, ground cover and any other component that 

describes the habitat. 

d.6.6.8 Describe anthropogenic disturbances in the habitat, if present (outlets, 

solid waste, disruption of habitat seabed, infrastructures, and discharges to sea). 
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d.6.7 Data analysis chapter 

d.6.7.1 The data analysis obtained from the survey must refer to the data directly 

as well as to overall environmental trends observed for each parameter 

(ecological, biological, and physical-chemical). Post-drilling analysis must refer to 

actual discharge data and potential additional impact of drilling on the tested 

parameters. 

d.6.7.2 Habitat description must address seabed properties, including organic 

matter (see Section 4.d.6 ). 

d.6.7.3 Analysis of water-quality data must be conducted with reference to the 

proposed Environmental Quality Standards for the Mediterranean Sea in Israel, 

Criterion Continuous Concentration (CCC), European Union seawater quality 

standards, and other pertinent standards. 

d.6.7.4 Data analysis and heavy-metal contamination of the sediment relative to 

National Oceanic and Atmospheric Administration (NOAA) criteria and others. 

d.6.7.5 Data analysis must compare survey results with findings from previous 

surveys that monitored similar properties in nearby areas; the analysis must also 

consider contributing sources which may have an impact. 

d.6.7.6 Analyze the post-drilling survey findings to evaluate the range of impact in 

which concentrations of chemical and biological parameters exceed the natural 

background in the area; compare this with the estimated range of impact 

described in the ES. 

d.6.7.7  Analyze and discuss the direct and indirect impacts of drilling operations 

on habitats, organism communities, and ecological processes that were sampled 

during the survey. Address the spatial scope and duration of the impact. 

d.6.8 Discussion and recommendations 

d.7 All raw data must be presented also in tables, and enclosed with the report. 

d.8 Sampling point data must appear in the report body or in an appendix enclosed with the 

report. 

d.9 All data collected during the survey must be submitted in a format that can be read in 

geographical information system (GIS), including the bathymetric map and the sampling-
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station data. In the absence of other guidelines, survey results must be submitted in an 

Excel file. 

d.10 The approved survey program must be enclosed in an appendix to the report, 

including the program's letter of approval. 
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