430 MW combined cycle power plant
National Infrastructure Plan #34
Environmental Impact Assessment

Including response to requirements of completions, November 2012
"And upward from what had the appearance of his waist I saw as it were gleaming metal,
like the appearance of fire enclosed all around…." Ezekiel 1:27
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About the project - National Infrastructure Plan No. 43 ("The plan")
designates land and determines building instructions for the construction of a
power plant with a capacity of about 430 MW. The power plant ("The plant") will
be fuel burned by natural gas. Initiating the station and declaring it as a national
infrastructure is the result of the Ministry of National Infrastructure and The
Ministry of Environmental Protection Policy. According to the Ministry of
Infrastructure's policy, 20% of production capacity in the country will be from
power plants owned by private producers, which will be duly licensed by the
state. According to the Ministry of Environment Policy, power plant will be located
in areas designated for industry.
The first version of the EIA was submitted in September 2011. The EIA submitted
in January 2012 contains additions required by the environmental consultant of
the National Infrastructure Committee. The current version is submitted after
completing the conditions for deposit as provided by the permit of the
environmental consultant of the National Infrastructure Committee.
The proposed station is on a lot the size of approximately 60 "dunam" (unit for
measuring land area, about 1/4 acre) in the Beer Tuvia industrial zone, tangent to
road 40. The lot is situated near industrial area factories manufacturing metals,
food and prefabricated construction elements. The plant is fed by a natural gas
pipeline at a pressure of 80 bars. The plot is located within 6 Km to the east of
the valve station "Tzafit" in aerial line.
The energy will be produced using a gas turbine and steam turbine in a
combined cycle technology. This technology uses the hot exhaust gases to
create more electricity using steam from residual heat without the need in
addition of fuel. The technology allows high efficiency in relation to the burning of
fuels and greenhouse gas emissions.
The station can work on dual fuel and can be operated using diesel if for any
reason the gas flow might cease. According to the Electricity Authority guidelines
an amount of diesel fuel that allows 100 hours of power generation, emergency
backup, will be stored on site.
The decision requiring emergency diesel operation is done by the certified
authorities of the state. Due to the high cost of diesel power, use of this option is
not expected to be made, but in the most exceptional cases. However, the plant
is designed to meet all environmental standards also while running on diesel.
Such a plant is planned by the manufacturer to work a maximum volume of
approximately 8200 hours a year and accordingly the planning and forecasting
done in this EIA. The Israel Electric administrator, that is responsible for
regulating electricity generation, can choose to run the station in an extended
operating regime (Base Load) including hours of minimum electricity
consumption. However, the system administrator can also operate the plant only
in the shoulder and peak hours, in an estimated volume of approximately 4500
hours per year.
The plant is designated to have one smokestack in the height of between 40 to
50 meters and an air cooling system ("dry cooling"). This facility is highly
economical in required water compared to wet cooling of such a plant. In the
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southern part of the plant's plot a switching yard is planned which function is
suitable transformation required for voltage transmission. Energy transfer will be
done with a 400 KV, overhead line in a length of about 2 km, which will be
connected to the national transmitting line "Rotenberg - Tzaffit" passing south of
the station directed east -west. Next to the national line a remote switching yard
may be established upon setting another power plant in the area and in
accordance with transmitting availability considerations of the IEC.
It should be noted that while this EIA is submitted for the Planning & Building of a
power plant, another survey is submitted to the National Infrastructure Committee
that deals with electricity transportation, by the Israeli electricity company - IEC.

Alternatives examined during the planning - Before deciding on the
station's location in the industrial area of Beer Tuvia, analysis reports were made
by two government offices for locating suitable location for power plants. The
Ministry of Environmental Protection report done on 4/2003 dealt with locating
potential areas for the establishment of power stations its main aspect was air
quality.
And the work done by the Ministry of National Infrastructures in 2005 dealt in
locating possible places from the perspective of the ground potential. Among the
sites examined, it was found by the Ministry of Environment that three natural gas
power plants (combined cycle) or one diesel power plant can be established in
Kiryat Malachi area.
During the examination of alternatives, the sites mentioned by the government
offices were examined in the light of the following criteria:
Proximity to existing natural gas and electricity lines, capacity of air pollution, and
the compatibility to national planning policy that seeks to promote power plants in
industrial areas. On the basis of these criteria the sites in Beer Tuvia and Kiryat
Gat were selected. Availability of land tipped the balance between the two in
favor of the proposed site for this plan. During the planning period a number of
alternatives were raised by the local authority, these were examined externally
and added to the EIA guidelines and are presented in the Appendix, the
alternatives supplements have not changed the outcome of the selection of the
preferred alternative.
Within the alternatives analysis framework several natural gas transmission
routes to the plant were examined, and the route that was selected passes in
agricultural areas and connects to the station from the south, the corridor
between the settlements Timorim and Avigdor. In the supplementary report stage
the planners were directed by the Gas Authority to reduce the length of the gas
pipeline parallel to high voltage lines, to meet this directive the route was diverted
east at the end of the line. As derived by the guidelines to the surveys,
technological alternatives to the proposed configuration and alternatives to
transmission energy line to the national network were presented. The evaluation
of transmission line survey is a complementary document and prepared by the
IEC.
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Main environmental aspects examined in the EIA and its
findings:
Station operating risks - this topic has been treated in full detail in the EIA.
The EIA guidelines required testing of four deterministic scenarios for natural gas
and eight types of events to calculate the cumulative probability from the
pressure reducing and metric station (PRMS).
For the scenario of a tear in the natural gas pipeline and ignition of gas in the
power plant the risk range of 35 meters was calculated. For a pipe tear scenario
with an underground explosion of a gas pipeline a risk range of 25 Meters was
calculated.
Maximum risk radius from gas flaring scenario from an initiated gas release from
the PRMS valve (vent) was calculated to be 83 meters, part of which is in part of
road 40. It should be noted that the initiated release process will be and
supervised and measures will be taken to ensure no ignition points are expected
during the procedure. Therefore, no risk on road 40 due to such an event is
expected.
In accordance with safety standards, an inner radius of 29 meters is required
from the vent to be left with no sources of ignition. This radius is all within the
plant's borders.
For the scenario of a diesel spill and fuel burning in the secondary containment
system around the tank a risk radius of 67 meters was calculated.
In the probabilistic calculation scenario for potential risks arising from the
pressure reducing and metric station (PRMS) a probability of personal hazard
was accepted, most of which occurred within the plant and the rest on the road
bordering the station. There is no population in the risk range required for the
calculation of public hazard.
According to requirements that were raised on the request for completion of the
EIA hazardous materials that are used during ongoing operation in power plants
were also examined, such as materials for water treatment and cooling
generator, the risk assessment carried out showed that these risks do not exceed
the areas of the station.
The conclusion from the risk assessments conducted for the various plant's
components is that all risks radii remain in the plant border and /or in the "Blue
Line". There is no prevention for the radii risk to reach the highway near the vent.
Given that gas release from the vent is an initiated and planned event that allows
blocking the road.
Transmission pipeline that runs parallel to Highway 40 near Timorim will be
deepened and will be protected beyond the standards including concrete cover
on the pipe to prevent damage done by uncoordinated excavation works.

EIA for National Infrastructures Plan 34 – IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Risks as a result of location of the plant near neighboring
factories - Much effort was put into finding data concerning the risks from
neighboring factories and facilities from different information sources and from a
risks survey prepared by Dr. Israel Barzilai on May 2010 to examine the
implications on the plant. Information about risks from the neighboring plants was
also requested from the authorities, including requests under the freedom of
information act, but no data was delivered by them. Recently we learnt that
another risk report was prepared on the current situation in the industry, but this
report has not been published yet and we have not managed to get a copy.
To assess the potential environmental risk that exists in the plant area due a
factory failure, five risk scenarios where analyzed for neighboring factories that
have liquid toxic ammonia permits. This analysis was done using the basic and
severe information regarding the existing toxins permits of the relevant plants.
The scenarios were based on the assumption whereby factories use the
maximum amount of ammonia allowed by permits, although as noted above this
is the most stringent assumption. An analysis of the scenarios calculated safety
ranges of up to 156 meters.
It should be noted that although breathing ammonia gas is toxic it does not
generate more risks at the power plant. In addition, a safety incident at the station
does not initiate an ammonia leak from neighboring factories, so there is no
concern for a "domino effect".

Air Quality - Air Quality background data in the existing situation included
transportation data from major roads nearby, emission data from industries in the
region and emissions data from existing and approved power plants using the
strict assumption of using diesel instead of natural gas.
The findings of the air quality model were compared to existing measurement
data of two monitoring stations in the region. It was found that the existing state
of air quality is good. The maximum concentrations calculated and measured do
not exceed the standard even in extreme meteorological conditions. The
pollutants that were monitored were nitrogen oxides, sulfur oxides. Particles
concentrations pass in extreme natural atmospheric conditions (such as haze)
the standards as customary in the country but the basis intensity as a result of
anthropogenic emission is not high.
Also the predicted air quality after the operation of the plant, showed no deviation
from standard. It was assumed that all the power plants including Beer Tuvia
were powered by diesel. It is estimated that this scenario could happen only in
extreme cases. The contribution of the station to sulfur oxides and particles
concentration is negligible and for nitrous oxides it is very small. The area where
considerable higher values of concentrations according to the model (although
still less than maximum allowed) is about 10 km south east of the site in a
topographical rising.
The Planning & Building Committee required, in the scope of the EIA, to test a
hypothesis that heavy fuels in use in the industry is converted to natural gas as a
result of the arrival of the gas to the industrial zone at Beer Tuvia when the
station is built. The findings revealed that if existing fuels converted to natural gas
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in 2030, 400 tons of sulfur oxides emissions will be saved and about 60 tons of
nitrogen oxides and not less important 14,000 tons of the greenhouse gas carbon
dioxide.

Noise - Noise measurements were conducted during the day and night at
sensitive receptors around the plan - residential neighborhoods in Kiryat Malachi
and Timorim. The dominant source of noise at all the receptors is Highway no. 3
and Highway no. 40.
The noise from the industrial zone is significantly lower in relation to them.
All receptors were calculated based on measurements from noise levels caused
by industry only. For Timorim the calculated noise levels inside homes where
between 33.5-34.5 dB(A) during the night and 42-45.4 dB(A) during the day. For
Kiryat Malachi 41.1-42.9 dB(A) during the night and 42.8-46.7 db(A) during the
day.
Acoustic properties were determined for the dominant noise sources planned in
the power plant. They are equipped with relevant noise reduction (manufacturer's
data in chapter 3). According to those properties noise prediction was made for
the station for day and night at the sensitive receptors to noise in the plant area.
Predicted noise levels at the first row of houses in Timorim were very low, 32.4to
33.6 dB (A). The predicted noise levels in Kiryat Malachi were even lower, .30.731.7dB (A).
In summary - the predicted noise levels as a result of operating the station are
very low, and much lower than the permitted noise levels. During the detailed
design stage machinery and its acoustic characteristics will be displayed while
meeting criteria for environmental noise level allowed.

Landscape - the station is to be built in the industrial area bordering other
factories, hence there will be no landscape change. Some of the buildings of the
station will reach a height of 30- 35meter and the smokestack will reach a height
of 40 to 50 meters. Around the plant a green natural buffer area that will be
planted around the station and will hide it, in part or in full, from many of the
points which it can be observed. The pipeline is underground and cannot be seen
except for warning signs posted in agriculture territories.
The main landscape impact will be from the electricity transmission corridor and
the distant switching yard, which depends on the establishment - the early
realization of another power plant site in the area "Tzafit". The EIA examined
fourteen different directional views with illustrations of the components of the
plant, and they show a scenic appearance integrated in the industrial area where
many structures have a similar nature.

Ecology and natural values - These were reviewed in preparing the EIA
during the appropriate season. The main natural interface is in the proposed gas
pipeline route. The route is planned to pass in agricultural areas with low
ecological sensitivity, after burying the pipe the surface will be returned to its
original state. No unique fauna and flora species such as endangered species
were detected on the route, nor rare species, geophytes or unique trees. At
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points where the pipeline route crosses shallow channels it is recommended to
consider transferring the gas pipeline to an underground HDD – horizontal
directional drilling and not over an upper ditch in the channel.
The designated plot for the plant is located in an existing industrial area and the
electricity transmission lines are planned to be overhead and are located along
Highway no. 40. These facilities are remote from areas with sensitive ecological
and natural values and do not block any ecological corridor. Still it is
recommended to maintain a domestic drainage channel passing nearby and may
be used for the movement of animals crossing Highway no. 40.

Soil and groundwater contamination - a "historical survey" (Phase 1)
report was prepared according to the guidelines within the framework of a
domain testing station, and it was found that wastewater flow through the pipe to
the station intended area.
Fluids and soil were sampled and found to be slightly polluted. It was
recommended that at the building permit stage a detailed survey which will
include drilling and sampling will be carried out. At this stage it may be necessary
to evacuate a large quantity of contaminated soil to a landfill. Potential
groundwater contamination from this event will be examined, but plausibility is
estimated as low.

Radiation Safety - This issue was examined in relation to two
electromagnetic fields generators, one is cumulative and the other from
transformer plant facilities and the nearby switching yard. An examination
revealed that at the magnetic field decays to a minimum value of 2 mG within the
station borders with a minor exit from the station borders towards the western
road near an adjacent factory yard.
IEC report dealing with the transmission of energy examined the significance of
the establishment of 400 KV lines in terms of radiation safety in the corridor
between the communities Avigdor and Timorim. This report also found a decay of
the magnetic field around a minimum value, already half the distance between
closest residential lines. The conclusion is that there is no electromagnetic
radiation risk from station.

Implications of land designations and uses – The plan is proposed in
a region in which there is admissible statutory for a power plant installations. In a
detailed examination no conflicts with national, regional and local plans were
found. A section of the gas pipeline is close to an area designed by National
Outline Plan No. 14 for mining and quarrying and also for drainage according to
National Outline Plan No. 34 that deals with it. There is a plan in process of the
Public Works Department engaged the Timorim interchange and the widening of
Highway no. 40 in a particular segment, but this program is still in the first
planning stages. It will be prohibited to plant deep root trees in the gas pipeline
route. In conclusion - no restrictions and limits that impose on the environment or
its designations in connection with the proposed plan were found.
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Other EIA topics were discussed in the EIA other issues such as seismic
hazards, water and wastewater, archeological sites - all the issues were not
problematic.

In summary - all environmental impacts of the power plant including: air
quality, landscape effects, acoustic, risks, waste and soil contamination,
converge to standards and the limits permitted in the industrial area and its
immediate surroundings. These effects can be prevented and /or reduced by
imposing restrictions and limitations on the construction and operation of the
power plant without restrictions or conditions on the environment. Based on the
findings of this EIA a proposal for instructions in the plan to an optimal
implementation of constructing the plant and operating it has been prepared.
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CHAPTER B
2.0 GENERAL
This chapter lists the various implementation alternatives while comparing between
the proposed alternatives with regard to the aspects of location, technology,
conveyance of gas and conveyance of electrical power.
As far as the location aspect is concerned, the alternatives being considered are
those identified in the context of two projects ordered by Government ministries,
which were intended to locate relevant areas for the location of power plants.
During the time that elapsed between the first submission of the EIA (Environmental
Impact Assessment) in September 2011 and the submission of the EIA including the
complementary parts thereof, a decision was made to examine, in addition to the
basic location alternatives proposed by the Government ministry projects examined
in this Chapter, location alternatives proposed by the Be'er-Tuvia Regional Council in
its letter to the Committee for National Infrastructures dated October 17, 2010. The
examination of the aforesaid alternatives is outlined in Appendix 16. This
examination, too, failed to provide any alternative that offers advantages over the
alternative selected by this Environmental Impact Assessment.
Recently, in November 2011, the Natural Gas Authority pointed to the need to
minimize the length of route sections where the gas lines parallel the electrical power
lines. Accordingly, the eastern end of the gas conveyance line was slightly modified
relative to the route proposed and presented in the first version of the EIA. This was
intended to minimize the length of route sections within which the proposed lines run
in parallel. The change of route is indicated in all of the drawings that are larger than
A3 size. Refer, for example, to the eastern end of the gas conveyance route in Figure
1.1.1.1.
2.1 ENERGY PRODUCTION SCOPE ALTERNATIVES
According to the policy of the Ministry for National Infrastructures, about 20% of the
national electrical power production capacity will be held and operated by private
organizations according to licenses awarded by the State.
The IPM Be'er-Tuvia Power Plant ("The Power Plant") will have a nominal power
output of about 430 megawatts and will be able to provide about 4% of the total
national power production capacity. The electrical power conveyance infrastructure
systems that exist in the area enable conveyance of the proposed power output
without significant changes.
Whereas the regulator (the Ministry for National Infrastructures, Energy and Water
Resources) had prescribed in its regulations that a producer of electrical power
producing a power output that exceeds 100 megawatts must establish a dual-fuel
power plant and ensure the availability of a backup inventory of diesel fuel for 100
hours of operation, the plant will be a dual-fuel power plant (only) in the sense of
being prepared for emergency operation.
The plant will be operated in accordance with the directives of the "System
Administrator" (the administrator of the production load of the national electrical
power system of the State of Israel) and the relevant instructions for private electrical
power producers. The plant shall be readily available to the "System Administrator"
continuously, with the exception of initiated shutdowns for maintenance or
unforeseen malfunctions. The power plant shall not operate below a load of about
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60% to 70% of its nominal output. The power plant is expected to operate during all
of the on-peak and mid-peak hours as per the definition thereof at the time of this
report by the Israel Electric Corporation. According to this mode of operation, the
power plant is expected to be started up and shut down once every day.
The power plant may even be able to operate throughout the day, subject to the
availability limitation and initiated shutdowns outlined above. In this mode of
operation, the number of production hours is expected to amount to about 8,100 to
8,200 hours per year.
Other future variables that could affect the production of electrical power by the
power plant/the consumption of energy from the plant are changes in the definitions
of "on-peak", "mid-peak" and "off-peak" hours and an increase in the demand for
electrical power.
Selecting the power output rating for a power plant is normally based on several key
factors/considerations, as follows:
1.
Area limitations – the higher the power output of the power plant, assuming the
same technology (combined cycle in this case), the larger the required area.
2.
Preference of a gas turbine model specifically, and consequently the combined
cycle equipment available on the market. The combined cycle output of about
430 megawatts is one of the most common on the market.
3.
The ability to integrate the power plant in the conveyance layout of the Israel
Electric Corporation with regard to the aspect of absorbing the output being
produced.
A power plant output of about 430 megawatts meets all of these criteria and this
alternative has, therefore, been selected for the project of the IPM Be'er-Tuvia Power
Plant.
No expansion or increase in the power output rating of the power plant is planned
beyond the present plan and there are no development milestones for the
development thereof – the development process is planned as a single-stage
process.
2.1.1 "Zero" Alternative – Avoid the Establishment of the Power Plant
Consolidating the development policy for the national level electrical power
production system is a complex undertaking and an equally complex process,
intended to guarantee readily-available power output, safe delivery, efficient
conveyance and intelligent utilization of energy sources that would damage the
environment as little as possible.
The process should predict the increase in demand, take into account savings and
minimization considerations and create an optimal mix of additional energy facilities
over time – all according to the viable development principles of an advanced
economy.
Reliable supply of electrical power is a vital need for the maintenance and
development of the economy and all sectors thereof – the domestic sector, the
industrial sector, the commercial sector and the agricultural sector. In the State of
Israel, planning and managing the energy economy is particularly difficult as Israel is
an "electric island" that cannot rely on its neighbors in shortage and malfunction
situations.
The electrical power demand forecasts are constantly revised and updated according
to several scenarios:
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•

An "optimal" scenario that assumes that the growth potential of the national
economy will be fully realized.
•
An "interim" scenario based on a growth rate that is 10% lower than the growth
rate of the "optimal" scenario.
•
A "low" scenario where the assumption is that the economy will grow at a rate
that is 20% lower than the expected rate.
The previous electrical power consumption forecast (updated May 2005) had
anticipated a 4.5% per year increase in demand between 2005 and 2010 (IEC
Assessment for Power Plant D dated October 2007), a 3.8% per year growth rate
between 2011 and 2020 and a 3.2% per year growth rate between 2021 and 2030.
As in previous cases, actual demand exceeded the demand forecasted by the
"optimal" scenario. On the one hand – these were good news to the economy and
the population, but on the other hand, the situation led to a problem in the regular
supply of electrical power and to severe distress with regard to production availability.
Based on data provided by the Ministry of Energy and Water Resources regarding
the development plans for the energy economy as published in the document
"Energy Economy Planning 2010-2020" and according to the principles presented by
the Ministry of Energy and Water Resources to the National Committee in April 2012,
the following may be surmised:
˗
20% of the total production will be entrusted to private producers in accordance
with Government Resolution No.2663 dated November 4, 2002.
˗
Cogeneration plants will be operated by private producers in accordance with
Government Resolution No.1640 dated March 21, 2002.
˗
The forecasted demand for the year 2020 will be 15,980 megawatts.
˗
The forecasted demand for the year 2030 will be 21,987 megawatts.
˗
In the year 2020, the average demand will be 28% electrical power from natural
gas power plants, but the fuel mix will consist of 65% natural gas, 25% coal and
10% renewable energies.
˗
All of the above depends on the assumption that a 20% energetic efficiency
improvement objective had been accomplished in accordance with Government
Resolution No.4095 dated September 18, 2008.
˗
Energetic security and operational security will be maintained through a
mandatory reserve (excluding renewable energies) of 17% to 20%.
The IPM Be'er-Tuvia Power Plant is a part of the development plan for the Israeli
electrical power economy and has been granted a conditional license for the
production of electrical power by the Government. This power plant is included
among the plants expected to supply electrical power to the national grid while
maintaining a "permanent availability" regime, and has been taken into account in
various plans and documents of the Ministry of Energy and Water Resources, for
example: in the presentation based on the new master plan for the energy economy,
in "National Master Plan Compilation #10 – National Electrical Power System
Deployment (Existing, Approved and in Planning)" – map dated 6/2007, and also, for
example, in the "Master Plan for the Electrical Power Economy 2007-2030" dated
August 2007.
Once the need for the development of energy production as a vital basis for
maintaining the Israeli economy as a whole has been clarified, the indispensability of
the power plant in question should be examined relative to the electrical power
economy as a whole.
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According to the plan of the Ministry of Energy and Water Resources dated April
2012, the Government anticipates that demand in the year 2020 will be 15,980
megawatts. At present, the kilowatt-peak output of all of the power plants in Israel
(including cogeneration) is about 13,600 megawatts. This kilowatt-peak output, plus
the additional power plants (excluding renewable energy) possessing a total output of
about 2670 megawatts that are currently under various stages of establishment, will
guarantee – with a high degree of probability – the attainment of a total kilowatt-peak
output of 16,300 megawatts, which is expected to provide a very negligible reserve
relative to the mandatory requirement. This negligible reserve could lead to power
outages (whose economic and environmental damage potential is substantial) and to
the implementation of various emergency plans which include the activation of
contaminating and costly units such as diesel generators. It should be noted that
every year, the Electrical Power System Administrator orders the shutdown of power
plants for the benefit of maintenance operations, so in fact, the nominal kilowatt-peak
output cannot supply the entire power demand year-round, and the forecasts
regarding the increase in the demand for electrical power often fail to match the
actual increase. It should also be noted that failing to accomplish the planned
energetic efficiency improvement objectives could endanger the stability of the Israeli
electrical power economy.
The alternative of avoiding to erect the IPM Be'er-Tuvia Combined Cycle Power Plant
will subtract about 430 megawatts from the total power output planned to be
implemented by the year 2020 and cause the national electrical power system a
significant shortage relative to the anticipated current consumption, even before the
need for a reasonable reserve has been fulfilled. Accordingly, the "Zero" alternative is
not realizable.
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2.2 LOCATION ALTERNATIVES
2.2.1 Regional Alternatives
Background
The process of searching for sites for the proposed power plant had begun long
before the project was declared a national project to be located at the proposed site –
the Be'er-Tuvia industrial zone.
The entrepreneurs examined several sites across the country sharing the following
basic common specifications: industrial zones, natural gas conveyance lines,
high/ultra-high voltage conveyance lines.
The search methodology refers to sites identified by two projects ordered by
Government ministries:
1.
A study prepared by the Ministry of Environmental Protection in cooperation
with the Ministry for National Infrastructures, Energy and Water Resources in
2003, whose objective was to facilitate finding suitable areas for increasing the
electrical power production capacity (A. Setter, I. Levitin, Feasibility Study for
the Establishment of Combined Cycle Gas Turbines at 8 sites Across Israel,
Meteorological Service R&D Department, August 2003). This study examined in
particular the bearing capacity of the air quality and the ability to absorb
additional sources of emission – power plants fueled by natural gas or diesel
fuel.
2.
A study prepared by the Ministry for National Infrastructures, Energy and Water
Resources in 2005, whose objective was to locate areas for the establishment
of electrical power generation plants (Aviv, Enosh; Locating Areas for the
Establishment of Electrical Power Generation Power Plants, Ministry for
National Infrastructures, Energy and Water Resources, Electricity
Administration, 2005). This study dealt primarily with the feasibility of the
implementation of power plants with regard to land zoning and function.
The sites recommended by the study of the Ministry of Environmental Protection:
•
•

Akko South
Rosh Ha'Ayin – Kessem
Interchange

•

Lavi

•

Tziporit

•

Kiryat-Malachi Area

•

Kiryat-Gat Area

The study rejected two sites: Har-Tuv and Kiryat-Atta, owing to high background
calculations.
The sites recommended by the study of the Ministry for National Infrastructures,
Energy and Water Resources:
•
•

Beit She'an

•

Tziporit

•

Rosh Ha'Ayin (two sites)

Rantis

•

Shafdan

•

Ashdod North

The entrepreneur's planning team rejected the Ashdod North site owing to the
overabundance of approved/proposed power plants within that site and the expected
difficulties associated with the conveyance of electrical power out of this area.
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Figure 2.2.1.1: Location Alternatives
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The methodology used to examine the alternatives consisted of several stages, as
follows:
Locating of Potential Sites
From the Study
by the Ministry of
Environmental
Protection

˗
˗
˗
˗

Proximity to
Infrastructures
Conformance to Local
Plans
Proximity to Natural
Landmarks
Land Availability

From the Study
by the Ministry of
National
Infrastructures

Examination of the Location Alternatives
According to Gas & Power Infrastructure
Connecting Criteria

˗
˗

Macro Examination (Sites)
According to Planning &
Environmental Criteria
Micro Examination (Sites)
According to Planning &
Environmental Criteria

˗
˗
˗
˗

Proximity to
Infrastructures
Conformance to
Statutory Plans
Land Functions
Proximity to Natural
Landmarks
Air Quality
Proximity to Population
Concentrations

The methodology used to examine the alternatives consisted of several stages,
as follows:
In the first stage, the areas were examined according to criteria pertaining to the
options of connecting to power and gas infrastructures: in a Go/No Go test, sites
regarding which it had been established that no power conveyance option exists and
that no supply of gas by the national conveyance system will be provided within a
realistic timeframe were rejected.
In the second stage, a macro examination was conducted on the sites that had
passed to this stage, in which planning and environmental criteria were examined:
the required length of the 400 kV power line, the options for connecting to an existing
gas supply line, land functions, conformance to National Master Plans (NMP),
conformance to regional master plans, conformance to local plans, proximity to
natural landmarks and air quality.
In the third stage, a micro examination was conducted on the sites identified as the
most suitable sites: Kiryat-Gat and Kiryat-Malachi.
The following table presents the areas and the examination thereof in the first stage.
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Table 2.2.1A: Weighting of Sites Examined in Stage A
Location

Location Description

Akko South

Plant location: southern
industrial zone, Akko

Lavi

Conclusions of Environmental
Ministry Study

Passes
to Next
Stage?

Proximity to Gas

Proximity to Power

"In this area, at least three
combined-cycle power plants fueled
by natural gas may be erected."

The proposed location is about 12
km away from an approved gas line
route but there is no timetable for
the implementation of this line.

No

Plant location: Lower
Galilee Industrial Park,
east of Golani Junction

The area can be suitable for one or
two combined cycle power plants
fueled by natural gas.

The proposed location is close to an
approved gas line, but there is no
timetable for the implementation of
this line.

Tziporit

Plant location: Tziporit
Industrial Park, west of
Nazareth

"In the event that the Phoenicia
plant converts to the use of natural
gas, the addition of at least one
combined cycle power plant fueled
by natural gas may be considered."

Beit-She'an

Plant location: north of
the northern industrial
zone, Beit-She'an area

The proposed location is about 12
km away from an approved gas line
but there is no timetable for the
implementation of this line and
implementation feasibility is low. A
National Master Plan is currently in
the advanced stages and includes a
gas line to the Tziporit Industrial
Park, but actual implementation
time is unclear.
The proposed location is about 11
km away from an approved gas line
but there is no timetable for the
implementation of said line.

The proposed location is about 18 km
away from a 400 kV line.
A 161 kV line is available locally but
connection is problematic owing to the
need to clear a connecting corridor
through a saturated industrial area. IEC
does not authorize connection of plants
on this scale to 161 kV lines.
The proposed location is about 30 km
away from a 400 kV line.
A 161 kV line is available locally and may
be connected to, on condition that plant
configuration is revised. IEC does not
authorize connection of plants on this
scale to 161 kV lines.
The proposed location is about 16 km
away from a 400 kV line.
A 161 kV line is available locally and may
be connected to on condition that plant
configuration is revised. IEC does not
authorize connection of plants on this
scale to 161 kV lines.
Apparently, the location is unsuitable for
a 400 MW gas-fueled power plant.
The proposed location is about 14 km
away from a 400 kV line.
A 161 kV line is available locally and may
be connected to on condition that plant
configuration is revised. IEC does not
authorize connection of plants on this
scale to 161 kV lines. Additionally, owing
to the advancement of a plan for a
pumped storage plant at KochavHaYarden & Ma'ale-Gilboa, the ability to
export & convey electrical power out of
this area is doubtful.

No

No

No

211
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Location

Rosh
Ha'Ayin
Industrial
Zone

Rantis/
Modi'in Area

Shafdan

Kiryat-Gat
Area

KiryatMalachi Area

Location Description

Two potential locations
for a power plant were
spotted in this area:
Kesem Interchange plant location is
adjacent to the Rosh
Ha'Ayin industrial zone,
located south of Kesem
Interchange, and
Hatzav industrial zone
– plant location is in an
industrial zone located
to the north of an active
quarry, south of Rosh
Ha'Ayin
Plant location is on the
eastern side of
Highway No.6, close to
the Hevel Modi'in
Industrial Park and
near an active quarry
Plant location is south
of the Shafdan and
close to a future
desalination plant,
north-east of
Palmachim. This area
has been defined as a
conservation area by
the desalination plant
assessment.
Plant location at the
Kiryat-Gat industrial
zone located southeast of the town.
Plant location in an
industrial zone near
Kiryat-Malachi

Conclusions of Environmental
Ministry Study

Proximity to Gas

Proximity to Power

Passes
to Next
Stage?

At least three combined-cycle power
plants fueled by natural gas may be
established in this area.

The proposed locations are close to
an approved gas line. This line is to
be implemented during the future
implementation stages of National
Outline Plan 37

The proposed locations are close to 400
kV and 161 kV lines.

Yes

This study did not address this site

The proposed location is about 5 km
away from an approved gas line.
This line is to be implemented
during the future implementation
stages of National Outline Plan 37

The proposed location is close to 400 kV
and 161 kV lines.

Yes

This study did not address this site

The proposed location is close to an
approved future gas line and about
11 km away from a Stage A gas line
of National Master Plan 37

The proposed location is close to 400 kV
and 161 kV lines that may be connected
to, on condition that the plant
configuration is revised.

Yes

"The establishment of one diesel
fueled combined cycle plant or twothree natural gas fueled combined
cycle plants may be recommended"
"The establishment of one diesel
fueled combined cycle plant or twothree natural gas fueled combined
cycle plants may be recommended"

The proposed location is located
about 3.5 km away from an existing
gas line

The proposed location is located about 2
km away from a 400 kV line and close to
161 kV lines.

Yes

The proposed location is located
about 6 km away from an existing
gas line

The proposed location is located about 2
km away from a 400 kV and close to 161
kV lines that may be connected to on
condition that the plant configuration is
revised.

Yes
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Six areas (two sites were reviewed in Rosh Ha'Ayin) examined according to the criteria listed in the headings of the following
table passed to the second stage.
Table 2.2.1B: Examination of Detailed Criteria for Location Alternatives
Land Functions /
Proximity to Industrial
Zones
Grade
Explanation
2
Agricultural
designation
close to
industrial zone

Conformance to
National Master Plans
(NOPs)
Grade
Explanation
3
Urban fabric

Conformance to
Regional Master
Plans
Grade
Explanation
2
Agricultural
designation
close to
industrial
zone

No existing
line

3

Existing
industrial zone

2

Combined
conservation
fabric in
NMP 35

3

Industrial
designation

1

1

No existing
line

2

Quarry
constitutes
disturbed
vacant land

2

Combined
conservation
fabric

2

Designated
quarry
constituting
disturbed
vacant land

1

1

No existing
line

2

Open area
close to
infrastructure
installation

1

Coastal &
forest fabric

1

Forest

1

2

Existing line
6 km away

3

Industrial zone
or close to
industrial zone

3

Urban fabric

3

Industrial
zone

3

Proximity to Existing
400 kV Line
Grade
Explanation
3
Connection
option,
located
about 1.5 km
from a 400
kV line
3
Connection
option,
located
about 1.5 km
from a 400
kV line

Option to Connect to
Available Gas Line
Grade
Explanation
1
No existing
line

1

Rantis/
Modi'in Area

3

Connection
option,
located
about 1.5 km
from a 400
kV line

Shafdan

3

Kiryat
Malachi
Industrial

3

Connection
option,
located
about 0.5 km
from a 400
kV line
Connection
option,
located close

Area
Rosh
Ha'Ayin
Kesem
Interchange

Rosh
Ha'Ayin
Hatzav
Industrial
Zone

Proximity to Natural
Landmarks
Grade
Explanation
1
Close to national
park proposed by
NMP 8

Air
Quality
Grade
1

Total
13

Close to a wadi,
proposed manplanted forest,
existing manplanted forest
according to
NMP
Close to scenic
reserve
according to
NMP 8, close to
proposed manplanted forest &
natural forest to
be conserved
according to
NMP 22
Inside
designated
coastal forest
park according to
NMP 22

1

14

1

12

1

10

In industrial zone

3

20
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Zone
Kiryat Gat
Industrial
Zone

3

to a 400 kV
line
Connection
option,
located close
to a 400 kV
line

3

Existing line
4 km away

3

Industrial zone

3

Rural fabric

3

Industrial
zone

2

Close to natural
landmarks

3

20
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At this point, an examination of population concentrations within a 5 km radius of the
aforementioned sites was conducted. The number of inhabitants in the Kiryat-Malachi
area turned out to be about 29,000 – lower than the number of inhabitants in the
other sites examined.
In conclusion of the second stage of the macro alternative selection process, it may
be stated that according to the criteria used in the examination of the alternative
areas, two areas scored the highest number of points: the Kiryat-Gat area and the
Kiryat-Malachi area.
In the following stage, a micro examination was conducted on several sites in those
two areas.
Kiryat-Gat Area
The Kiryat-Gat area contains four potential sites (Figure 2.2.1.2). The sites are
outlined below, along with our remarks regarding land functions and land availability.
1.
Existing Industrial Zone
•
Existing industrial designation.
•
No available land.
2.
Approved Industrial Zone
This industrial zone was approved by a Local Detailed Plan & according to
Regional Master Plan 14/4. It does not yet exist.
•
The land is still agricultural and has not yet been converted to industrial
use.
•
The Israel Land Authority owns the land.
3.
Lands of Moshav Noam – Agricultural Area Adjacent to Industrial Zone
•
Agricultural land.
•
The Israel Land Authority owns the land.
4.
Lands of Moshav Uza – Agricultural Area Adjacent to Industrial Zone
•
Agricultural land.
•
The Israel Land Authority owns the land.
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Figure 2.2.1.2: Potential Sites – Kiryat-Gat Area

216
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Several other aspects have been examined with regard to the four areas near KiryatGat: options for connecting to infrastructures, conformance to local plans and
proximity to natural landmarks. The following table shows the grading of the sites as
they related to these criteria along with a summary weighting of the sites.
Table 2.2.1C: Grading & Weighting of Alternative Sites

Examination
Criterion

Area 1 – Existing
Industrial Zone

Area 2 – Approved
Industrial Zone

Area 3 – Lands of
Moshav Noam,
Adjacent to
Industrial Zone

Option for
connecting to
400 kV
electrical
power line

2

Conveyance of
electrical power
difficult

3

Connection
option available,
close to power
line

3

Connection
option available,
close to power
line

3

Connection
option available

Option for
connecting to
gas line

2

Conveyance of
gas through
built-up
industrial zone

2

Conveyance of
gas through
built-up industrial
zone

3

Convenient gas
conveyance
route available

3

Convenient gas
conveyance
route available

Conformance
to local plan

3

In approved
industrial zone

3

In approved
industrial zone

2

Close to
approved
industrial zone

2

Close to
approved
industrial zone

Proximity to
natural
landmarks

3

No natural
landmarks

3

No natural
landmarks

1

Close to forest &
drainage
channel

1

Close to forest
& drainage
channel

Total

10

11

9

Area 4 – Lands of
Moshav Uza,
Adjacent to
Industrial Zone

9
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Figure 2.2.1.3: Land Zoning at the Local Level – Kiryat-Gat
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Figure 2.2.1.4: Infrastructure Connecting Options – Kiryat-Gat
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Figure 2.2.1.5: Proximity to Natural Landmarks – Kiryat-Gat

In conclusion – the approved industrial zone that is yet to be implemented in KiryatGat (Area 2) is the best alternative in this area.
Kiryat-Malachi Area
Three potential sites were examined in the Kiryat-Malachi area. The sites are
outlined below, along with our remarks regarding land functions and land availability.
1.
Existing industrial zone – this area contains no available lands.
2.
Timorim Industrial Zone – under construction (this area had not been
developed yet when the site was selected).
3.
Be'er-Tuvia Industrial Zone – existing and active.
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Figure 2.2.1.6: Potential Sites – Kiryat-Malachi Area
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As in the case of the Kiryat-Gat area, after the land functions and land availability
aspects had been examined, several other variables were examined with regard to
the proposed sites: options for connecting to infrastructures, conformance to local
plans and proximity to natural landmarks. The following table shows the grading of
the sites as they relate to these criteria. Additionally, each criterion has been graded
within the range of 1 – lowest grading through 3 – highest grading.
Table 2.2.1D: Breakdown of Sites & Reference to Examination Criteria
Examination
Criterion

Area 1 – Existing Industrial
Zone

Area 2 – Timorim Industrial
Zone (Under Construction)

Area 3 – Existing Industrial
Zone in Be'er-Tuvia

Option for
connecting to
existing 400
kV electrical
power line

1

Finding an electrical
power route out of a
built-up area is
extremely difficult.
Possible electrical
power route imposes
restrictions on existing
industrial plants.

3

Connection option
available.

3

Connection option
available.

Option for
connecting to
approved
gas line

2

Relatively distant from
gas line.

3

Connection option
available.

2

Connection option
available but relatively
distant from gas line.

Conformance
to local plan

3

In existing industrial
zone.

2

In approved industrial
zone.

3

In existing industrial
zone.

Proximity to
natural
landmarks

3

No natural landmarks.

2

Close to Wadi Ha'Ela.

3

No natural landmarks.

Total

9

10

11
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Figure 2.2.1.7: Land Zoning at the Local Level – Kiryat-Malachi
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Figure 2.2.1.8: Infrastructure Connecting Options – Kiryat-Malachi
Note: Arrows indicate infrastructure connection direction
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Figure 2.2.1.9: Proximity to Natural Landmarks – Kiryat-Malachi
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Table 2.2.1E: Site Grading According to Examination Criteria – Comparative
Analysis
Examination Variable

Kiryat-Malachi Sites

Kiryat-Gat Sites

Area 1

Area 2

Area 3

Area 1

Area 2

Area 3

Area 4

Option for connecting to existing
400 kV electrical power line

1

3

3

2

3

3

2

Option for connecting to approved
gas line

2

3

2

2

2

3

3

Conformance to local plan

3

3

3

3

3

2

2

Proximity to natural landmarks

3

2

3

3

3

1

1

Total

9

11

11

10

11

9

8

Land availability

0

1

3

1

1

2

2

Total + land availability

9

12

14

11

12

11

10

In conclusion of this examination, as presented in the table above – the weighted
grading of all of the parameters led to the final conclusion, according to which the
proposed plan should be implemented at the Kiryat-Malachi site – Be'er-Tuvia
industrial zone, in a compound located in an existing, active industrial zone.
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2.2.2 Local Site Alternatives
Micro Alternative 1
Permanent Elements
•
The power plant is located on a plot within the northern land parcel occupying
an area of about 44 donums.
•
The adjacent switch yard is located on the southern land parcel, which occupies
an area of about 16 donums.
•
A green buffer is planned along the north-eastern and southern sides, around
the power plant plot.
•
Electrical power route – the electrical infrastructure corridor along Route 40
connects the power plant to an existing high voltage line (Tzafit Rutenberg).
•
The Pressure Reducing and Metering Station (PRMS) is located on the northeastern side of the power plant. This location stems from the principle of
distancing the gas station from high voltage elements within the power plant.
This location allows flexibility in the planning of the power plant relative to the
ignition source free radius.
•
Diesel fuel tank – a single 9,000 cubic meter diesel fuel tank is located on the
eastern side of the power plant. This position makes it possible to distance the
tank from the industrial plots on the western side of the power plant.
Advantages
The advantages of this alternative are as follows:
1.
Flexibility for the detailed planning during the construction permit issuance
stage.
2.
The ability to distance the gas plant from Moshav Timorim.
Disadvantages
The disadvantages of this alternative are as follows:
1.
The risk radius of the Pressure Reducing & Metering Station enters the
industrial plot to the north of the power plant.
2.
The risk radius of the diesel fuel tank enters the industrial plots to the west
of the power plant.
3.
The risk radius is close to the existing restaurant on the eastern side of
Route 40.
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Figure 2.2.2.1: Micro Alternative 1
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Micro Alternative 2
Permanent Elements
•
The power plant is located on a plot within the northern land parcel occupying
an area of about 44 donums.
•
The adjacent switch yard is located on the southern land parcel, which occupies
an area of about 16 donums.
•
A green buffer is planned along the north-eastern and southern sides, around
the power plant plot.
•
Electrical power route – the electrical infrastructure corridor along Route 40
connects the power plant to an existing high voltage line (Tzafit Rutenberg).
•
The Pressure Reducing and Metering Station (PRMS) is located at the center of
the eastern façade of the power plant. This location stems from the principle of
distancing the gas power plant from adjacent industrial plots.
•
Diesel fuel tank – the diesel fuel tank is located to the north of the gas power
plant in order to distance the risk radius from the restaurant located on the
eastern side of Route 40.
Advantages
The main advantage of this alternative: the risk radius of the gas power plant does
not affect the adjacent industrial plots.
Disadvantages
The disadvantages of this alternative are as follows:
1.
The ignition source free radius is located at the center of the power plant
plot, which imposes numerous limitations on the planning of the power
plant.
2.
The risk radius of the diesel fuel tank enters the western industrial plots.
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Figure 2.2.2.2: Micro Alternative 2
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Micro Alternative 3
Permanent Elements
•
The power plant is located on a plot within the northern land parcel occupying
an area of about 44 donums.
•
The adjacent switch yard is located on the southern land parcel, which occupies
an area of about 16 donums.
•
A green buffer is planned along the north-eastern and southern sides, around
the power plant plot.
•
Electrical power route – the electrical infrastructure corridor along Route 40
connects the power plant to an existing high voltage line (Tzafit Rutenberg).
•
The Pressure Reducing and Metering Station (PRMS) is located at a distance of
about 30 meters from the northern boundary of the power plant.
•
Diesel fuel tanks – the single diesel fuel tank was split into two smaller diesel
fuel tanks with a round secondary containment system wrapping the tanks.
Advantages
1.
The risk radius of the gas power plant does not enter the industrial plot to the
north of the power plant and leaves room for a future Gas Authority natural gas
distribution station.
2.
The ignition source free radius hardly imposes any limitations on the planning of
the power station.
3.
The risk radius measured from the diesel fuel tanks is limited and distant from
the neighboring industrial plots.

231
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Figure 2.2.2.3: Micro Alternative 3

Micro Alternative 3 is the selected alternative for deploying the installations within the
power plant plot.
Remotely-Located Switch Yard
This option was raised as a possible site in the complementary assessment by IEC,
on condition that the Dalya power plant is not established (refer to page xx). As of
November 2012, it appears that a remotely-located switch station will not be
necessary. Construction permits have been issued for the Dalya power plant. In the
event that the Dalya power plant is not built, the realization of construction permits for
a remotely-located switch station may become possible.
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2.2.3 Gas Route Alternatives
A suggestion was made to have the power plant connected to one of the following
valve stations:
•
Soreq valve station
•
Tzafit valve station
•
Segula valve station
Figure 2.2.3.1: Valve Station Connection Alternatives
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The table below presents the grading of the alternatives for connecting to the various
valve stations in accordance with different criteria. In this table, "1" denotes the
highest grading while "3" denotes the lowest grading.
Table 2.2.3: Valve Station Connection Alternative Grading
Valve Station

Soreq

Tzafit

Segula

Line length

13 km

3

8.5 km

1

9 km

2

Land functions

Along Route 40

1

Agricultural

2

Fields/Landing
Strip

2

Land zoning

Road strip

1

Agricultural/Farm/
Industry

2

Agricultural/
quarrying area.
The area
intended for
quarrying blocks
the bulk of the
line delineation
space

2

Natural landmarks

Crossing of
Wadi Ha'Ela

2

---

1

Crossing of
Wadi Guvrin

2

Proximity to infrastructures

Route 40

1

PEI (Petroleum &
Energy
Infrastructures)
line

1

PEI (Petroleum
& Energy
Infrastructures)
line

1

INGL (Israel Natural Gas Lines)
station

Not preferred

2

Preferred

1

Not preferred

2

Rating according to average
grade

1.6

1.3

1.8

The chosen valve station alternative: Tzafit station, according to the required length
of gas pipeline, its availability and in view of the position of INGL (the Israel Natural
Gas Lines Company).
As part of the alternative examination process, several alternatives for the routing
and connection of the gas conveyance pipeline were examined. Figures 2.2.3.2 and
2.2.3.4 below present the alternatives along with their descriptions plus an analysis
and the advantages and disadvantages of each alternative. The examination of the
alternatives was divided into two sections: the Timorim section and the Tzafit section.
For each one of those two sections, examinations were carried out for several routing
alternatives.
In December 2011, the Natural Gas Authority pointed to the need to minimize the
length of route sections where the gas lines parallel the electrical power lines.
Accordingly, the eastern end of the gas conveyance line was slightly modified relative
to the route proposed and presented in the EIA. This was intended to minimize the
length of route sections within which the proposed lines run in parallel. The change of
route had no impact on the grading of the alternative examination.
The change of route is indicated in all of the drawings that are larger than A3 size.
Refer, for example, to the eastern end of the gas conveyance route in Figure 1.1.1.1.
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Figure 2.2.3.2: Breakdown into two Examination Sections: Tzafit & Timorim
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Figure 2.2.3.3: Location Alternatives in Both Sections
Note: During the examination stages, a decision was made to include an additional alternative, based on access to the power plant from
the south, close to Route 40 – Alternative No.6.
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Figure 2.2.3.4: Analysis & Rating of Gas Alternatives – Tzafit Section
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Figure 2.2.3.5: Analysis & Rating of Gas Alternatives – Timorim Section
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Figure 2.2.3.6: Timorim Section – Alternatives around the Settlement
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Figure 2.2.3.7: Selected Gas Alternative
In conclusion, the chosen alternative has been selected pursuant to a meticulous examination of different alternatives for the sections of
the proposed route. The most effective combination has been selected as it minimizes the damage as far as natural landmarks and the
statutory and agricultural aspects are concerned. The route has been examined and selected in cooperation with the Israel Natural Gas
Lines Company.
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2.2.4 Gas Vent Location Alternatives
The high pressure gas vent is located in the south-western corner of the Pressure
Reducing and Metering Station (PRMS), for the following reasons:
•
Positioning the vent as far away as possible from Route 40, located to the east
of the PRMS.
•
Positioning the vent as far away as possible from the existing industrial
buildings located to the north of the power plant.
The vent line faces in the direction of the power plant. Vent pipe diameter is 4" and
the ignition source free radius required is 29 meters according to the risk assessment
presented in Chapter 4, section 4.2. A vent for the 47-bar pressure line is located
adjacent to it.
It should be noted that to the best of our knowledge, the Natural Gas Authority has
recently demanded that the minimum ignition source free area around the vent have
a radius of 35 meters. If and when the Natural Gas Authority has presented this
demand, this distance will be incorporated in the prerequisites for a construction
permit.

241
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Figure 2.2.4.1: PRMS Position
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Figure 2.2.4.2: Location of the PRMS at the Be'er-Tuvia Power Plant
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2.3 TECHNOLOGICAL ALTERNATIVES
2.3.0 General
A private/conventional producer of electrical power, as specified in the regulations,
does not enjoy a high degree of flexibility in selecting the power generating
technologies he may use. Technologies based on the use of coal or diesel fuel are
not acceptable owing to environmental considerations and/or the cost of the fuels,
which constitutes a very substantial element of the production input.
So, the relevant technologies are technologies based on the use of natural gas as
the primary fuel of the power plant, with the most suitable technology for this type of
fuel being the gas turbine technology. A distinction should be made between a
thermodynamic cycle based on an open-cycle (simple cycle) gas turbine and a
combined cycle. The following paragraphs describe the differences between these
two technologies. As we know, the use of gas turbines fueled by natural gas
significantly reduces the emission of contaminants into the air compared to the use of
any other type of carbon fuel – coal, fuel oil or diesel fuel.
The following is a review of the technological solutions available and the possible
alternatives that have been considered.
2.3.1 Open-Cycle Gas Turbine vs. Closed-Cycle Gas Turbine
With an open-cycle gas turbine, the emission gases of the turbine are not utilized –
they are emitted to the atmosphere at a high temperature through a chimney. The
heat of the emission gases is not recovered or utilized in any way.
The advantage of an open-cycle gas turbine: low initial investment.
The disadvantage of an open-cycle gas turbine: low efficiency (high specific fuel
consumption). The electrical power generation efficiency of an open-cycle gas
turbine ranges between 35% and 40% only, depending on the gas turbine model.
With a combined-cycle gas turbine, a heat recovery steam generator produces steam
with several pressure levels from the heat of the turbine emission gases. The steam
produced is piped into a steam turbine in order to generate additional electrical
power. The steam emitted from the steam turbine passes into a condenser under
sub-atmospheric pressure. The condensation water from the condenser is returned
to the water input system of the installation.
The advantages of a combined-cycle gas turbine: a higher electrical power
generation efficiency of about 50% to 57% (based on the lower caloric value of the
fuel) and a lower specific fuel consumption, depending on the size of the system and
the gas turbine model.
The disadvantages of an open-cycle gas turbine: the initial investment required is
higher than the investment required for an open-cycle turbine; an elaborate cooling
system; more complex operation and costlier maintenance.
Conclusions: owing to the consideration of a higher level of efficiency, although the
initial investment required is higher, the decision for the proposed plan is to select the
combined-cycle technology.
2.3.2 Single Gas Turbine vs. Two Gas Turbines
A power plant of a given rated power may be based on several alternatives: one
major gas turbine with a steam generator and a steam turbine, or several gas
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turbines, several steam generators with each gas turbine equipped with its own
steam generator, as well as a common steam turbine for the entire power plant.
The advantages of a power plant based on a single gas turbine: a higher level of
efficiency; a smaller installation area; a lower initial investment.
The disadvantages of a power plant based on a single gas turbine: lack of
operational flexibility as the plant should not to be operated under a load of 60% to
70% owing to the increase in contaminant emission and the reduced efficiency of the
power plant; a lower level of efficiency under partial load; complete dependence on a
single turbine – turbine shutoff will render the production of electrical power
inoperable.
The advantages of a power plant based on several gas turbines: maximum
operational flexibility; higher efficiency under partial load.
The disadvantages of a power plant based on several gas turbines: a lower level
of efficiency under full load; a larger installation area; a higher initial investment.
Conclusions: owing to the consideration of achieving maximum effectiveness
(higher efficiency and reduced costs), the alternative of a single gas turbine, a steam
generator and a single steam turbine was selected.
2.3.3 Wet Cooling
The task of cooling the power plant (condensing the steam emitted by the steam
turbine) may be accomplished by a water-cooled surface condenser, through the
recycling of cooling water which is, in turn, cooled in a "wet" cooling tower. A "wet"
cooling tower evaporates some of the water being recycled, thereby cooling the
remaining cooling water.
The advantages of "wet" cooling: a lower initial investment; the use of this method
improves the efficiency of the power plant relative to the use of a "dry" condenser; the
noise level is lower than the noise level generated by a "dry" condenser.
The disadvantages of "wet" cooling: substantial water consumption; complex
tower operation and maintenance (water chemistry skills required); the system
produces substantial amount of waste water.
2.3.4 Dry Cooling
The task of cooling the power plant (condensing the steam emitted by the steam
turbine) may be accomplished by an air-cooled condenser, by pumping substantial
amounts of air through the condenser.
The advantages of "dry" cooling: the system does not consume water; easy,
convenient operation.
The disadvantages of "dry" cooling: increased power consumption owing to the
operation of large blowers; higher investment and operational costs; a higher noise
level; reduced power plant efficiency relative to the "wet" cooling method.
It should be noted that with a dry cooling system, the phenomenon of massive water
vapor lift, which is sometimes encountered (and also appears to depend on
atmospheric conditions) with wet cooling systems, does not occur, as with dry cooling
the cooling process transfers "external" air around the steam piping in the condenser
and this air does not come into direct contact with the water, and there is no external
evaporation of water to begin with.
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Conclusions: owing to the considerations of availability and water savings and
preventing the production of waste water that needs to be treated, the dry cooling
alternative was selected.
2.3.5 Selecting the Technology for Minimizing Nitrogen Oxide (NOx) Emissions
The concentration of nitrogen oxides in the emission gases may be reduced by
installing a combustion chamber utilizing a specialized technology known as Dry Low
NOx (DLN). This technology uses multiple small burners, arranged in rings around
the combustion chamber of a turbine. The control system ignites the burners and
turns them off according to the load required in order to regulate the combustion
process and maintain a low concentration of nitrogen oxides.
The advantages of the Dry Low NOx method: water savings.
The disadvantages of the Dry Low NOx method: a higher initial investment; some
reduction in turbine output; more complex maintenance (the burners need to be
calibrated after every maintenance cycle).
Alternately, the nitrogen oxide emission rate may be reduced by injecting water into
the combustion chamber. With this technology, which reduces the rate at which
nitrogen oxides are produced by reducing the combustion temperature, a "standard"
combustion chamber may be used.
The advantages of the wet method: a standard combustion chamber may be used;
easy, simple maintenance.
The disadvantages of the wet method: increased water consumption.
Conclusions: the nitrogen oxide concentration required by Israeli Standard
"Nuisance Abatement Regulations (Air Pollution from Electricity Production) 2010"
may be complied with, by using the water injection technology, but this technology,
with the output rates examined for the turbine in question, will require a continuous
supply of large amounts of water. Consequently, the DLN technology was selected. It
should be noted, however, that when the system will be fueled by diesel fuel (very
few – if any – such working hours are expected), nitrogen oxide control will be
applied by injecting water into the combustion chamber (about 78,377 kg/hr).
The following schematic diagram represents the primary elements of the power plant:
(Schematic Diagram)
1.
Gas turbine compressor
2.
Turbine combustion chamber
3.
Turbine
4.
Electrical power generator
5.
Steam turbine (high pressure element)
6.
Steam turbine (intermediate/low pressure element)
7.
Heat recovery boiler (steam generator)
8.
Air condenser
9.
Recycling pumps
The primary characteristics of the power plant as required by this directive for the
assessment are as follows:
Power plant efficiency (gross): 56.6% (based on lower caloric value)
Power plant efficiency (net): 55.2% (based on lower caloric value)
Estimated annual availability: 92%
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Number of working hours per day: 12 to 13 hours on weekdays (depending on
season)
Planned operating regime (annual): 4,500 hours per year minimum (on-peak and
mid-peak hour regime)
Maintenance regime: routine maintenance to be performed during hours when the
power plant is inoperative
Power plant reliability: estimated by various manufacturers at 95%-96%.
Assuming 5 working days in an on-peak and mid-peak regime, the number of weekly
hours will be about 62 working hours. At present, it is unclear, according to the
regulator, what the operating regime will be – refer to paragraph 3.6.2.
Secondary periodic maintenance: about one week every year;
Primary periodic maintenance: about two weeks, once every 3 years.
The noise levels generated by the various elements of the power plant are listed in
the following table.
Table 2.3.5: The Various Noise-Generating Elements within the Power Plant
No.
1
3
4
5

Installation
Gas turbine – expansion connection (inside a building)
Primary steam boiler (HRSG) chimney**
Gas turbine (inside a building)
Air cooling condenser

Qty.
1
1
1
1

6

Boiler supply pumps

2

7

Condensing pumps (inside a building)

2

8

Main power transformer

1

9
10

Unit auxiliary transformer
Silenced emergency diesel generator (used for the safe
shutdown of the power plant)
Gas regulator

2
1

11

1

Noise Level
85 dB(A) at a distance of 1 meter
85 dB(A) at a distance of 1 meter
85 dB(A) at a distance of 1 meter
52±2 dB(A) at a distance of 122
meters
85 dB(A) at a distance of 1 meter
85 dB(A) at a distance of 1 meter
from each pump
85 dB(A) at a distance of 1 meter
from each pump
75 dB(A) at a distance of 1.5 meter
from each transformer
66 dB(A) at a distance of 2 meter
Stage 2: shutdown.
76 dB(A) at a distance of 8 meters
76 dB(A) at a distance of 1 meter

* The noise levels reported herein are preliminary and will be finalized after the
equipment has been purchased, while taking into consideration the maximum
environmental noise level requirements.
** The vent valves and safety valves of the HRSG will generate noise levels higher
than 85 dB(A) when activated. This event is not regarded as a normal operational
state.
It should be noted that with regard to most of the environmental variables there are
no significant differences between different manufacturers or between the different
gas turbine technology configurations for the planned capacity.
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2.4 ALTERNATIVES FOR CONVEYING ENERGY OUT OF THE SITE
According to standard practice and procedures, the Israel Electric Corporation (IEC)
handles the connection and conveyance of electrical power to the national grid. The
rationale behind this practice is that IEC is responsible for the adaptation, detailed
design and execution of the lines, so it is only appropriate that the review and
selection of the alternatives during the preliminary statutory stage – in the context of
the EIA – be done by IEC.
Consequently and in accordance with this mandatory requirement imposed by the
Electric Authority, IEC examined the conveyance alternatives in the EIA as follows:
a.
The preliminary "connection assessment" alternative – 3-circuit conveyance
over two rows of utility poles with an adjacent switch station. This alternative
was examined at the principle level only.
b.
The buried alternative was addressed in principle in the IEC report – please
refer to that report.
c.
2-circuit alternative – 2-circuit conveyance over a single row of utility poles and
a switch station located adjacent to the power plant.
d.
2-circuit alternative – 2-circuit conveyance over a single row of utility poles and
a switch station located remotely from the power plant, close to a 400 kV line,
as well as an adjacent switch station.
As stated previously, the aforementioned alternatives were examined and an
evaluation thereof is included in a separate report by IEC which constitutes a part of
this assessment.
Conclusion
As stated previously, IEC handled the sorting of the conveyance alternatives in a
separate part of the EIA. This examination has indicated that the optimal alternative
is a 2-circuit overhead line carried by a single row of utility poles.
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Figure 2.4.1: Schematic Diagram of the Alternatives Examined
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2.5 CHAPTER B – CONCLUSION
This chapter reviews the detailed alternatives for the project. The examination of the
different alternatives addressed the type of energy, the power plant output rating and
technological principles for cooling and emission reduction.
Nine "macro" alternatives located across the country were examined, and the
conclusion was that the Kiryat-Malachi – Kiryat-Gat area is the most suitable area.
Within this area, seven sites were examined: four in the Kiryat-Gat area and three in
the Kiryat-Malachi area. Of all the alternatives examined, the alternative of the Be'erTuvia Industrial zone was selected.
At the selected plot in Be'er-Tuvia, tests were conducted to determine the optimal
positioning of installations within the plot. The preferred deployment proposed in the
plan was determined pursuant to an examination of gas and electrical power
conveyance alternatives and alternative positions for the natural gas pressure
reducing installations and diesel fuel tanks, all while considering scenery, visual and
noise considerations. Additionally, space was set aside for a future natural gas
distribution station, in accordance with the directives of the Natural Gas Authority.
The results of the risk analyses had a significant effect on the way the power plant
installations should be deployed within the plot in order to minimize their effects on
elements located outside the power plant plot.
Lines for conveying gas to the power plant were considered from three different valve
stations in the immediate vicinity – Tzafit, Soreq and Segula. The Tzafit alternative,
located about 8.5 kilometers away from the proposed power plant plot, was selected
with definite precedence.
The gas conveyance route was "broken down" into sections and the route selected
provides minimum friction with land functions and designations.
The conveyance of energy out of the power plant was examined by IEC. This
examination showed that the energy may definitely be conveyed using an overhead,
2-circuit 400 kV line carried by a single row of utility poles while maintaining the
minimal values of electromagnetic fields from the lines.
As far as the switch station is concerned – there are two possible alternatives for the
final arrangement of the electrical power conveyance installations. These alternatives
will be clarified in the future, as they depend on the time when the Dalya Energies
power plant is erected at the Tzafit site. In the event that the Be'er-Tuvia power plant
is erected after the Dalya Energies power plant had been erected, then a main
electrical switchgear located adjacent to the Be'er-Tuvia power plant will suffice. In
the event that the Be'er-Tuvia power plant is erected before the Dalya Energies
power plant had been erected, however, an additional main electrical switchgear will
have to be installed about 2 kilometers south of the power plant, at the connecting
point to the Rutenberg – Tzafit 400 kV lines. The assessment refers to the "larger"
alternative of a remote main electrical relay switchgear erected in addition to the one
located adjacent to the power plant.
During the time that elapsed between the first submission of the assessment in
September 2011 and the submission of the assessment including the complementary
parts thereof, a decision was made to examine, in a synoptic manner, location
alternatives proposed by the Be'er-Tuvia Regional Council in its letter to the
Committee for National Infrastructures dated October 17, 2010. The examination of
the alternatives, as outlined in Appendix 16, failed to provide any alternative that
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Assessment (EIA).
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Chapter C
3.1. Principle of operation of the proposed power plant
The proposed IPM power plant will produce electricity at an output of about 430 MW.
The plant shall be powered by natural gas and will be operated as a combined cycle
power plant. The combined cycle is a modern technology for producing electricity.
The hot exhaust gases that form during the combustion of natural gas are released from
the gas turbine and pass through a heat recovery steam generator (HRSG). The
produced steam powers the steam turbine that is connected to an electric generator
which generates additional electric energy. Thus the residual heat in the combustion
gases is utilized for producing steam and additional electricity (in addition to the
electricity produced by the gas turbine) without requiring any addition of fuel. This
technology has many advantages, which include, inter alia: rapid construction, high
efficiency, flexibility in operating the plant, low operational and maintenance costs and
low emission of pollutants when compared to power plants burning diesel fuel, fuel oil or
coal.
The proposed IPM power plant shall be operated in a single axis configuration, in other
words, the system includes a single gas turbine, a single steam turbine, a single
generator and a single heat recovery steam generator, where the gas turbine and the
steam turbine are connected to the same generator. The advantages of this
configuration are simplicity of operation and faster starting.
Transmission of gas shall be carried out by means of the national transmission line,
through which the gas flows under high pressure, at the outlet point the distribution lines
leading to the end clients are connected to the national line. In order to reduce the gas
pressure a PRMS station which reduces and regulates gas pressure and makes
measurements shall be installed adjacent to the plant. An underground gas line enters
the area of the PRMS station from the Zaphit valve station. The pressure of the gas
arriving at the valve station shall be up to 8 bars.
Even though the plant is planned to operate on natural gas, in emergencies it will be
possible to shift to diesel fuel operation. To this end two diesel fuel storage tanks with a
total volume of 7600 m³ shall be installed. This amount of diesel fuel allows operation of
the plant for 100 hours on diesel fuel.
In order to reduce the power drop of the power plant at high ambient temperatures, the
plant shall be equipped with an evaporation cooling system for reducing the
temperature of the air arriving at the gas turbine. Air cooling is achieved by evaporating
water at the air inlet of the gas turbine. Using this technology the incoming air is
exposed to a layer of water on a honeycomb-shaped wet pad. The water used for
wetting the pad is ordinary mains water. The pad can cool the inlet air down to 85% to
95% of the difference between the dry and the wet temperature. This method is most
efficient under hot and dry weather conditions. This is one of the options with the lowest
investment and operational costs for facilities based on gas turbines permitting an
increase in the power output under hot and dry weather conditions. The filtering material
shall be replaced occasionally and disposed of at an appropriate waste disposal site. As
in the case of the air filters of the gas turbines, the dust and the water impregnated in
the filter’s material originate from the ambient air and they are not expected to contain
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any hazardous materials; therefore no environmental impact is expected as a result of
their disposal at the waste disposal site.
Figure 3.1.1 below shows the main components of the power plant. The location of the
components at the site and the dimensions appear in other sections of Chapter C (in
accordance with the instructions).
Figure 3.1.1 The main components of the power plant

1 – Gas turbine compressor
2 – Turbine combustion chamber
3 – Turbine
4 – Electric generator
5 – Steam turbine (high pressure element)
6 – Steam turbine (medium/low pressure element)
7 – Heat recovery steam generator
8 – Air cooled steam condenser
9 – Cycle pumps
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3.2. The power plant and its close vicinity – existing structures and
facilities
Figure 3.2.1 appearing below shows a map of existing approved infrastructures at the
scale of 1:5000 (the managers of the survey have a 1:2500 magnification).
Existing infrastructure lines:
• Natural gas: A natural gas line of the national transmission system that has been
approved in National Master Plan 31/a/1. The pipe passes near the railway
tracks, about 8 km to the east of the proposed power plant. The Zaphit valve
station is located south of the Haela stream.
• The power transmission system: the approved electric corridor Zaphit-Rutenberg
passes about 2 km south of the proposed power plant, whose approval was
granted in National Master Plan 10/c/1. Existing 400 kV lines pass through this
corridor.
• Water/ treated wastewater:
– A treated wastewater reservoir is located to the east of the Timorim
settlement – about 1½ km east of the proposed power plant.
– A water reservoir is located east of Kedma, about 4 km to the Southeast of
the proposed power plant.
– The Eastern Yarkon water line passes along a North-to-South route about 4
km to the East of the proposed power plant.
• Fuel line – a fuel line passes about 1.4 km to the East of the proposed power
plant in the North-South direction. South of the Timorim settlement this line
branches to a line that continues to the East towards the Zaphit power plant.
Adjacent buildings:
• Industry:
The proposed power plant is located West of Highway 40, within the Beer Tuvia
industrial area. This industrial area is mostly built up and populated. Light and
heavy industries are located in the area.
The buildings that are located near the plant are: a plant/stockpile of
prefabricated concrete elements is located to the south of the plant, a storage
facility of the Tnuva company and the Amgal plant lie to the West of the plant.
From the eastern side of Highway 40 there are approved plans for the
construction of the Timorim-Kiryat Malachi industrial zone. In this industrial zone
there will be commercial buildings, offices, industry, crafts and storage. This
industrial area is in stages of development.
• Residential:
There are residential buildings to the East. Lots for construction of residential
buildings are approved at the distance of about 400 m from the fence of the plant
as part of the expansion of the Timorim settlement.
At a distance of about 12 km to the South of the fence of the plant there are
residential buildings of the Avigdor settlement, and at the distance of about 600
m west of the fence of the plant lies a residential neighborhood of Kiryat Malachi.
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•

•

Commerce
At a distance of about 480 m north of the plant, on the western side of Highway
40 there is a commercial zone (“Power Center”), which rests on a service road
parallel to Highway 40. To the east of Highway 40 there are lots intended for
commerce as part of the new industrial zone Timorim-Kiryat Malachi (about
140 m from the fence of the plant).
Gas station:
East of Highway 40, at the entrance to the Timorim settlement, at the distance of
180 m from the fence of the plant there is a gas station, which also houses a
restaurant.

For details concerning the environment outside the lot of the plant see Section 1.1.5
Land Uses.
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Figure 3.2.1 The power plant and its surrounding area
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3.3. Planned structures and facilities
3.3.1 Locations of structures and facilities within the boundaries of the plan
Fig. 3.3.1.1 shows the location, the side view and the cross sections of the buildings
and facilities within the area of the plan.
Figure 3.3.1.1 The positioning of structures and facilities inside the power plant
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3.3.2 The dimensions of the different components of the plan
General information
The dimensions of the power plant and the PRMS station yard are shown in Figure
3.3.1.1: the area of the power plant is divided into two parts by a public access road
separating the two lots. The configuration of the PRMS station yard is rectangular with
the dimensions 34 m × 45 m.
Structures and facilities that are planned within the area of the site are:
The main lot of the power plant is rectangular, covering about 44,000 m² in area. The
area of the lot on which the PRMS station is located is about 3000 m². The southern lot
(south of the separating access road) has a size of about 16,000 m², and it will serve as
the switching yard.
Gas turbine
The power plant shall include a dual fuel gas turbine (natural gas as primary fuel, diesel
fuel during emergencies) of the type General Electric (GE) 9FB (GE9FB) or equivalent.
The turbine shall be attached to a generator with nominal power output of about 430
MW. The height of the turbine is 5-6 m. Other dimensions of the turbine and its auxiliary
devices are shown in Figure 3.3.2.1 (top views and height planning of the specified
model).
Heat recovery steam generator (HRSG)
The HRSG unit produces steam by using the heat from the gases emitted from the gas
turbine. The planned HRSG for this facility is of the three-stage pressure type
(generation of steam at three pressure levels), reheating of the steam, natural
circulation of water through steam drums (by gravitation), the flow of the exhaust gases
through the generator is horizontal. The unit is equipped with silencers and an exhaust
stack (40 m) with a continuous emission monitoring system, and it includes a platform
for accessing the emission monitoring equipment.
Steam turbine
The steam produced by the HRSG shall be fed into a steam condensation turbine with
reheat with a nominal output of about 140 MW. The exhaust steam shall be released
through the outlet of the turbine at sub-atmospheric pressure and will be condensed in
an air-cooled condenser in order to reduce the use of water at the site.
The steam turbine shall be connected to an ordinary generator (common with the gas
turbine) with a nominal output of about 430 MW. The gas turbine, the generator and the
steam turbine shall be housed in a structure with estimated dimensions of 24 m (H) ×
12 m (W) × 24 m (L).
Note: prior to detailed design, it is probable that one “cold” stack will be designed after
the combined cycle unit. It is possible that during detailed design the requirement in this
“hot” stack will be lower than in the cold stack.
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Cooling system
1. The steam emitted from the turbine shall be cooled and condensed in air-cooled
condenser. The preliminary design is based on 15 compartments with estimated
dimensions of 36 m (H) × 72 m (W) × 26 m (L).
The steam condensed in the air-cooled condenser is gathered and is reused in
the cycle of the power plant as a closed system. Other dimensions are also
possible, in accordance with the specific manufacturer.
2. Top views and height design of the air-cooled condenser are presented in Figure
3.3.2.2.
3. The expected noise level is 52 dB(A) at a distance of 122 m from the condenser.
Auxiliary systems
Figure 3.3.2.1 presents an overview and cross-sections of the administrative site control
buildings, the water treatment system and electric facilities.
Valve station within the area of the power plant
The PRMS facility and the valve station are enclosed within an area fenced by a
concrete wall 2.5 m high + 1.5 m of wire fence. There is an entrance gate and
emergency gates in the concrete wall.
The facility is fed directly from the national transmission system by an underground
steel line at the pressure of 80 Barg, arriving from the Zafit station along a route of
about 8.5 km.
This line enters the plant and connects to an underground valve station that includes:
• A main controlled gate valve that can be controlled remotely.
• Bypass on the valve.
• Vent piping with a diameter of 4” and a height of 10 m allowing gas to be
discharged from the main supply line when required (this piping is normally
empty of any natural gas and gas at the pressure of 80 Barg is fed through it only
during controlled venting).
• Two outlets, one at a diameter of 12” supplying the planned PRMS of the IPM
power plant and the other for the future PRMS of distribution companies.
• Each outlet has a controlled gate valve allowing the supply of gas to the PRMS to
be terminated.
• PIG trap for maintaining the transmission line feeding the plant. This system is
located partly above ground, but gas is not supplied through it.
• The system is fed by natural gas only for the purpose of sending the PIG – an
operation that is carried out only once every few years.
The length of the underground piping from the point of entry to the premises and until its
connection to the PRMS including the piping leading to the vent is about 100 m.
PRMS station
The gas line is planned to be brought in from the valve station; the gas line will reach
the PRMS under the ground and will connect to the skid of the PRMS, the latter is
positioned on a concrete floor and includes a boiler room. The entire building is located
under a roofed structure with the dimensions 29.7 m × 50 m, with a height of about 8 m.
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After pressure reduction, a pipe of natural gas goes over to the power plant through an
electrically-operated valve. In the roofed structure there is room for another lowpressure PRMS station (the distribution system). Outside and inside the roofed structure
there is a control and electricity room.
The natural gas reception point of the power plant, pressure reduction systems and gas
distribution pipe
The natural gas reception point of the power plant, the pressure reduction systems and
the gas distribution pipe are presented in Figure 3.2.1.1.
Electric poles
Most of the information having to do with electric poles and the transmission of energy
appears in the Israel Electric Corporation (IEC) document describing the transmission
system. The document is a part of the survey but it appears separately.
Switching yard within the premises of the power plant
The power is generated in the power plant by an electric generator installed on the axis
of the turbine, which converts the rotational motion to electric energy at a voltage of
about 20 kV at the terminals of the generator.
The terminals of the generator are connected by means of the system of insulated and
protected busbars which conduct the current to the main transformer of the power plant.
Using an appropriate transformation ratio, the voltage of the generator is converted into
a voltage of 400 kV which is the grid voltage, so that the power can be taken from it to
the 400 kV lines which are located about 2 km from the area of the power plant.
The outlet of the transformer is connected to special switching equipment installed
within the area of the power plant within a fenced area designated the “Switching Yard”.
In addition to the switching equipment of the transformer, this yard also includes: a
system of cable heads connecting the transformer field to a buried line with a voltage of
400 kV for the purpose of crossing the National Roads Company service road, a system
of cable heads connecting the other side of the buried line to the entry field alongside
the operational yard of IEC, a busbar connector and two outlet fields towards the lines
that include the switching equipment for IEC lines.
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Figure 3.3.2.1a Planned structures and facilities
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Figure 3.3.2.1b Conforming the plan to the National Roads Company of Israel
junction
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Figure 3.3.2.2 Overview and height planning of the Air Cooled Condenser
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3.3.3 The natural gas layout for the plant
Figure 3.3.3.1 shows the PRMS station.
An underground gas line with a diameter of 12”, with gas arriving from the Zafit valve
station at the pressure of 80 bars, enters the PRMS station. As it enters the plant it
encounters a system of underground valves for regulation, control and for discharging
the gas.
In addition, a PIG trap system has been designed, which includes above-ground 12”
piping for the purpose of cleaning the gas lines as required by the gas authority.
After the valve system, the piping is planned to enter the PRMS structure that is located
at the northeastern part of the plant. The piping is connected to the above-ground
PRMS system that is installed on a concrete floor inside the roofed structure.
In addition to the connection of the piping to the planned PRMS system, another branch
has been planned for connecting the future PRMS system of the low-pressure
distribution system that will be constructed within the industrial area at a later stage, in
accordance with the requirements of the gas authority.
The entering line has been designed with a gas venting system for proactive operation
in emergencies only. After the pressure reduction process a 12” gas outlet line was
designed for the power plant.
The calculation of the area of the PRMS structure and the boiler room has taken into
account the addition of future systems to the low-pressure distribution system; it will
also include a control and electricity room structure.
Technical data:
• PRMS station inlet pipe – the diameter of the pipe at the entrance to the plant is
12”, design pressure is 80 bar, and the overall length is about 8.5 km (it is
possible that the pipe will branch off to the distribution station of INGL before the
PRMS).
• Connection pipe to the PRMS (within the area of the valve station) – its diameter
at the entrance to the station is 12”, the design pressure is 80 bar, the length is
58 m.
• Valve, regulation and discharge piping (within the area of the valve station) at a
pressure of 80 bar – diameter of 4”, length of 55 m, diameter of 4”, length of
17 m.
• Outlet pipe to the power plant after the PRMS – diameter 12”, design pressure
47 bar, length 54 m.
• Regulation and discharging pipe at a pressure 47 bar – diameter of 4”, length of
60 m.
• Dimensions of the station – 34.40 × 45.40.
• Dimensions of the structure housing the PRMS – 29.7 m × 50 m.
• Dimensions of the boiler room – 7.5 m × 50 m with stacks outside the building
(taller than the building).
• Dimensions of the control room – 12.20 × 13.70.
• The gas flow rate for a power plant of this magnitude is about 80,000 m³/hr under
standard conditions.
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In principle, the construction of the natural gas system and the transmission lines is
bound by the principles specified in National Master Plan 37/a/1 – a corresponding
instruction was given in Chapter E of the EIA.
Figure 3.3.3.1 PRMS presentation
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3.3.4 The balance of excavation and filling materials in the zone of the plan
The large majority of the infrastructures in the plant are composed of above-ground
infrastructures, aside for the gas piping and different foundation elements. The lot of the
plant is flat, as is the topography through which the gas conduction pipes shall pass,
therefore most of the earth excess shall come from the small amount of excavation
excess due to the burial of the piping. The amount of earth excess is small. The details
of the earth excess quantities and of the methods for removing them will be provided as
part of the information that will be required in the building permit. It should be noted that
following the request for more details in the request for completions of the present
survey, the designers were asked concerning this matter, and the answer was that
during the statutory design stage there is no possibility to provide additional reliable
information. The amount of earth excess depends on the type of turbine that will be
selected and on its foundation. In no case will the expected quantity be larger than a
few thousands of cubic meters.

3.3.5 The characteristics of the power lines for removing and receiving energy
Most of the information that has to do with the transmission lines appears in the IEC
document that deals with transmission. The document is a part of the survey, but it
appears separately.

3.3.6 Location of the proposed monitoring systems
The monitoring system that shall be installed and operated at the plant shall comply with
the requirements of the proposal for “Hazard prevention regulations (prevention of air
pollution from the production of electricity), 2010”, and will be a continuous monitoringtype system.
Continuous measurement devices with computerized recording and automatic
calibration of the concentration of pollutants (nitrogen oxides and carbon monoxide) will
be installed and operated in the stack of the power generation unit at a suitable location
approved by an expert.
In addition, continuous measurement devices will be installed for measuring the
percentage of oxygen, carbon oxide, temperature, pressure, water content in the
exhaust gases and the flow rate of the exhaust gases.
In addition a fuel meter shall be installed to measure the flow rate of the fuel supplied to
the unit as well as an electric power meter for the generation unit.
Until instructions are published by the Ministry of Environmental Protection, the
calibration and the calibration reliability test shall be carried out in accordance with the
instructions of the manufacturer and the methods specified in the performance
standards for new stationary sources of the US EPA (Standards of Performance Code
of Federal Regulations, Title 40, Part 60) or by equivalent methods approved by the
Ministry of Environmental to protection in accordance with the “Hazard prevention
regulations (prevention of air pollution from the production of electricity), 2010”.
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A calibration reliability test shall be carried out once a year. Once every three years a
test shall be carried out by an authorized laboratory for the calibration of devices of the
specified type.
The power plant shall be used for following the concentration of air pollutants and other
required values using the methods specified in the performance standards, or using
other equivalent methods approved in advance by the manager of the Air Quality
Department in the Ministry of Environmental Protection.
The data of the monitoring meters of the exhaust gases shall be transferred once every
six minutes in real time by a computerized method to the authorities.
The measurement devices shall be operated and maintained in such a manner that they
will provide reliable data during at least 90% of the time of operation of the power plant
during one year. The pollutants in the exhaust gases that are specified in addenda A-E
of the “Hazard prevention regulations (electric facilities, power plants generating
electricity), 2010” shall be measured in the stack at the following frequency – once a
year for the pollutants measured using continuous measurement instruments; once
every six months for pollutants not measured using continuous measurement
instruments.
The following parameters shall be sampled from the exhaust gases by periodical testing
in the single active stack:
• Nitrogen oxides
• Sulfur oxides
• Particulate matter
• Carbon monoxide
• Fuel flow rate during sampling shall also be measured.
The operator of the power plant shall manage a full and organized record, either in
writing or computerized, for each unit separately regarding the following data:
• The results of monitoring
• The results of sampling
• The results and reliability of the calibration
• The amount of fuel burned
• The type and the calorific value of the fuel
• The times of operation of the units
• The extent of electricity production
• The times of activation and deactivation of the units
• Malfunctions and other out of the ordinary events
The measured data shall be presented to the person in charge at the end of each year.
These data shall include:
• The method of implementation of the regulations
• Consumption of fuels
• The extent of electricity production
• Capacity factors, the times of operation of each unit
• The total emission of air pollutants
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3.3.7 The components of facilities and equipment that constitute sources of noise
Table 3.3.7.1 gives a list of noise-generating facilities, the dimensions of the facility and
the data of the noise level at the origin.
Table 3.3.7.1 – Sources of noise*
#
Facility
1 Gas turbine – expansion connection
(inside a building)
3 Stack of main steam generator
(HRSG)**
4 Steam turbine (inside a building)
5 Water-cooled condenser

Quantity
1

85 db(A) at a distance of 1 m

1

85 db(A) at a distance of 1 m

1
1

85 db(A) at a distance of 1 m
52±2 dB(A) at a distance of 122 m
85 db(A) at a distance of 1 m
85 db(A) at a distance of 1 m from
each pump
85 db(A) at a distance of 1 m from
each pump
75 db(A) at a distance of 1.5 m
from each transformer
66 db(A) at a distance of 2 m
Stage 2: closing.
76 db(A) at a distance of 8 m

6 Steam generator supply pumps

2

7 Condensation pumps (inside a
building)
8 Main power transformer

2
1

Noise level

9 The auxiliary transformer of the unit
2
10 Emergency diesel fuel generator
1
(used for safe deactivation of the
plant)
11 Gas regulator
1
76 db(A) at a distance of 1 m
12 Shutters of the turbine building
Many 87 db(A)
* The reported noise levels are preliminary and will be agreed upon finally after the
equipment is purchased.
** The venting valves and the safety valves of HRSG shall exceed 85 db(A) during their
operation. This event is not considered to be an ordinary operational state.
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Figure 3.3.7.1 Dominant Noise Sources in the Planned Power Plant
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3.4. Connections to utilities
3.4.1 Connection to the power grid, water and gas utilities
Connection to the power grid
The 400 kV outlet from the insulators of the transformer is connected by wires to a
400 kV disconnect switch installed for operational safety. From the disconnect switch
the wires attach to a 400 kV cable head allowing the exposed wires to be connected to
an insulated 400 kV cable buried in the ground. The cable passes underground to the
southern part of the area and reaches the switching yard, where it comes out of the
ground and connects to the switching equipment.
Additional information concerning the removal of energy and the transmission lines
appears in the part of the survey prepared by IEC – in a separate report that constitutes
a part of the survey.
Water
The quantities of fresh water consumed by the plant depend on the identity of the
turbine manufacturer selected. The precise quantities shall be available only after the
turbine manufacturer is selected. Based on data that is available today from the
company that prepares the tender for the contractors (Poiry), it is known that 10 m³ of
water per hour and 240 m³ of water per day will be sufficient for the plant in the state of
natural gas-based operation, and about 102 m³ of water per hour and 2448 m³ of water
per day with the plant operating on diesel fuel. The plant shall be supplied with raw
mains water from an authorized water supplier. The quantities include water for
industrial use and water for sanitary use + drinking water. The connection of the plant to
the water grid requires advance coordination and certification by the water authority and
perhaps also by the Mekorot company – the description of the connection routes shall
be available only after the detailed design.
Diesel fuel lines/tanks
The plant shall use diesel fuel for emergency operations in accordance with the
instructions of the Ministry of Infrastructures. A facility for discharging diesel fuel from
tankers shall be installed. Two diesel fuel tanks with a total volume of 7600 m³ for
storage of diesel fuel sufficient for the operation of the plant for 100 hours shall be
installed. Secondary containment systems shall be installed around the tanks, which will
be able to contain the entire content of the tanks +10%. A fire extinguishing facility shall
be installed beside the tanks.

3.4.2 The diesel fuel setup at the plant
The diesel fuel shall be brought to the plant in tanker trucks and will be pumped by
diesel fuel discharge pumps to the diesel fuel storage tanks. The intended storage
volume is 7600 m³ in two tanks (for the purposes of risk calculations a larger quantity
has been assumed), which should suffice for 100 hours of operation. The tank is
surrounded by a steel lining. The secondary containment basin can hold up to 110% of
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the diesel fuel in case of a leak. The tanks are equipped with level-measurement and
temperature-measurement equipment, a ventilation hatch and outlets for overflow and
drainage of diesel fuel.
The diesel fuel is transferred by suction by two pumps to the fuel feeder of the gas
turbine. The pumps work in parallel using insulation valves allowing one pump to be
deactivated in case of need for servicing and in order to check the valves and to prevent
back flow.
The pumps are equipped with inlet filters and with pressure gauges. The discharge line
of the pumps is connected to return flow line that delivers the diesel fuel back to the
tank.
These return lines prevent the pumps from operating under the minimum flow and
permit a constant flow of diesel fuel, thus maintaining an acceptable viscosity and
preventing deposits.
The diesel fuel is transferred from the pumps to the fuel feeder of the gas turbine, the
fuel feeder performs filtering and final preparation of the diesel fuel for combustion. The
feeder is equipped with flow and pressure gauges. The diesel fuel system includes a
bypass line that bypasses the fuel feeder of the gas turbine and connects to the return
flow that begins at the diesel fuel tank. The fuel feeder also connects to this flow. This
return flow allows a constant flow of diesel fuel, maintaining an acceptable viscosity and
preventing deposits.
A flow chart of the diesel fuel system is shown in figure 3.4.2.1.
In order to monitor diesel fuel leaks shallow local monitoring drills shall have to be
installed near the secondary containment system of the tank. Specification of the
protection and diesel fuel systems shall be submitted in the construction permit.
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Figure 3.4.2.1 Flowchart of the Diesel array
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3.4.3 Disposal of effluents (of all types) and other important infrastructures
Figures 3.9.1.1 and 3.9.1.2 present the balances of water and effluents at the power
plant.
The plant is equipped with a wastewater treatment system (WWT) which collects and
separates all the water flows that are produced in the power plant. The system has
several subsystems: treatment of industrial effluents (oil-water separator), sanitary
effluents and brine disposal system.
The industrial effluent treatment system (oil-water separator) handles effluents that
originate in wash water from areas at which there is a risk of an oil leak (turbines,
pumps and steam generators). These areas in the plant shall be constructed over
watertight surfaces, the wash water shall be drained into a collection pit, and from there
to an oil-water separator. The collected separated oil shall be removed by truck for
disposal at an authorized site, the remaining water (treated wastewater) shall be
pumped to the regional sewerage system.
The sanitary effluents (about 12 m³ per day) from the administrative building, the control
room and the warehouse of the plant shall be removed to the regional sewerage
system.
Removal of brines – this system receives the concentrate water and the brine from the
water treatment systems, filter byproducts and water from the reverse osmosis system.
At the stage of preparation of the detailed effluents appendix during the construction
permit stage, a calculation will be made of the salt quantity balance and it will be
decided whether the brines can be spilled into the sewage based on the water
regulations (prevention of water pollution) (prohibition of spilling brines into water
sources), 1998.
Since at the design stage at the level of a national infrastructure plan information
concerning the effluents systems at the plant is lacking – the initiator shall be required to
transfer a detailed effluents appendix at the stage of the construction permit.
The adjacent Timorim wastewater treatment plant is the potential wastewater treatment
plant that will receive the effluents. There will probably not be any problem for this plant
to receive about 220 m³ of wastewater per day, which is the plant’s production volume,
however wastewater analysis shall be required in order to check the chemical
compatibility of the wastewater with the treatment plant. It is expected that the effluents
shall comply with the disposal requirements.
The diesel fuel discharge array appears in Figure 3.4.2.1, the discharging location of the
diesel fuel appears in Figure 3.3.1.1 (Point 32 in the legend).
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3.5. Activities for constructing the power plant, the gas pipeline and
the energy removal corridor
3.5.1 Stages of construction of the plant
Note: The instruction in the present section requires that considerable detail of the
construction processes be provided. At the present statutory stage only the major
stages are specified, detailed design shall be submitted by the time the construction
permit is requested.
Before carrying out the work the performance contractor must set up to enter the site as
follows:
• Examine the detailed drawings and the performance documents
• Perform acquaintance with the site by means of advance inspections
• Delineate of the work site
• Evaluate the work performance on all levels.
The main stages for the construction of the power plant are (the plan shall be
constructed in a single stage):
– Performance of earthworks, including leveling, pile drilling, preparation of
footings for equipment, structures etc.
– Construction of buildings: the steam turbine building, the control building,
buildings for electric equipment and other auxiliary systems etc.
– Mounting and installation of principal equipment: gas turbines, steam
generator, steam turbine, air-cooled condenser, large pumps etc. (using
heavy equipment).
– Installation of equipment in and outside buildings.
– Installation of piping lines.
– Deployment of electric cables, command and control over connection of the
different components of the system.
– Mechanical completion of the power plant and certification.
– Acceptance tests of the power plant.
See Chapter D for their environmental impacts of the works. A detailed work plan for the
construction of the plant shall be required during the construction permit stage.

3.5.2 Description of the construction of the segments of the transmission system
The level of detail in this section applies to the existing information taking into account
the existing information gap between the statutory planning and the detailed design.
During the construction permit stage a detailed work program shall be submitted for the
construction of the different transmission lines as well.
Construction of the gas transmission route
The instructions concerning the works required for connecting the plant to the gas line
are based on National Master Plan 37/a/1 whose objective is proper construction of a
natural gas transmission system on land and the conditions for its construction.
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Following are the principles of the work. During the construction permit stage a detailed
document shall be presented.
Preparation
Marking of the route
The first activity that has to be done is the marking of the route. The marking is done in
the field by an authorized surveyor in accordance with the drawings.
The surveyor marks the working strip and the route of the gas pipeline at the site as well
as other infrastructures required by the gas pipeline route. Marking of the route in areas
that are subject to special appropriations (natural reserves, fire practice areas etc.), and
the marking of other infrastructures which require location by probing excavations is
carried out subject to coordination and sometimes even supervision of the authorities
responsible for the sites’ area (the Israel Nature and Parks Authority, the Ministry of
Defense, Mekorot, etc.).
The marking is exposed and visible on the surface and it is usually done by means of
poles and measurement stripes along the route.
Preparation of the route
After marking the strip the route must be prepared. Preparation of the route includes
checks of accessibility from the access roads. Check of the fitness of the roads for the
type of mechanical equipment that is planned to reach the work strip, removal of
obstacles that may impair the safety of work. In certain areas in which it was specified
that there is importance to retaining the top soil layer (horizon A) the preparation of the
route also includes collection of the top soil and its storage for subsequent use during
the restoration stage.
Transportation and unloading of the components of the system
The transportation and unloading process shall take place in parallel to the preparation
of the land strip. Transportation shall be carried out by trucks on the service road. The
pipe shall be lifted by cranes and laid on supports near the excavation strip.
Setup area / maneuvering areas:
The set up area is used by the performance contractor for storing the piping until it is
distributed along the route; after the piping is distributed for work along the route this
area is no longer used for work. These areas shall be without any built structures or
area preparation. Do not use concrete or asphalt or any watertight material as bedding
for the storage platform, but rather a bedding of sand or local soil. These areas are
marked on the work location maps.
The area shall be fenced by a temporary wire mesh fence that shall be disassembled
upon completion of the storage.
Maneuvering areas are areas are designed to allow maneuvering for the vehicles and
equipment required for performing the work.
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Construction work
Work strip
A single work strip with a width of between 15 and 25 m is located along the route,
aside for locations where a widening is required based on a justified request, at which
the strip shall not exceed 50 m.
Along this route the segments of the pipe (usually 12 m long) are transported by trucks
and laid one after the other along the route at which the trench is to be excavated. If
there are restrictions along the route, the segments of the pipe shall be piled one on top
of the other in accordance with the safety instructions and the standards.
Ground surface line
After completion of work return to original state

Gas pipe

≥ 12.5 m

≥ 12.5 m

Prepare work strip 25 m wide

Probe cut to expose underground lines and obstacles
Before starting work the contractor must carry out a probe cut along the approximate
route in order to locate fuel pipelines, water lines, communication or electricity cables
etc., In order to verify and mark the precise location and depth of buried facilities located
near the route.
All necessary measures are to be taken to prevent damage to existing lines and cables
when the trench is being excavated. If required bracing works for these facilities are to
be carried out.
Any work near existing infrastructure shall be carried out in coordination with the
supervisors on behalf of the owners of the facilities and under their supervision if
required.
Preparation of the work strip
The preparation of the work strip shall include clearing grass vegetation and shrubs,
cleaning solid waste such as construction waste, wet waste etc. (removal to organized
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sites). Stripping shall be carried out in order to prepare the work strip including removal
30 cm from the topsoil across the width of the minimal work strip, with piling along the
boundary of the work strip (see transverse cross-sections included in the submitted plan
– see attached list of drawings).
The work strip prepared by the contractor will allow performing all the activities of laying
the line including excavation of the trench, storage of the excavated soil, positioning and
welding of the pipes beside the trench, transportation of heavy vehicles along the route.
Excavation of the trench
Excavation of the trench is usually carried out by means of mechanical tools that are
located beside the trench and the segments of the pipe. The excavated granular layers
are piled on the other side of the trench. The excavation of the trench does not depend
on the speed at which the pipe is placed in the trench, i.e., the excavation of the entire
trench along the work strip may be carried out before the first part of the pipe is
inserted. The depth of the standard covering is 1.2 m at least.
Lining of the trench
After excavating the trench a base layer is placed inside the trench, the base layer is
composed of granular material – in most cases sand, which forms a protective layer for
the lower part of the pipe.
Welding of the pipe
The pipe is usually welded outside the trench. Welding takes place alongside the trench
with a dedicated structure protecting the welders and the welding operation from the
wind and from other natural hazards that may affect the quality of the weld. These
dedicated structures form a closed shed over the welding area, allowing the welders to
work in the protective environment. Nondestructive tests are carried out after the
welding operation in order to examine the quality of the weld.
Inspections before laying
All the joints will undergo radiographic (x-ray) inspection. The test results shall be
transferred to the supervisor and only after his approval can the laying of the pipe in the
trench and its coverage begin.
Final connection of the components of the system
Several joined pipes (usually four pipes) will be lifted together and placed carefully
inside the trench. The pipes shall be lowered into the trench in such a manner that they
do not cause over-stressing and distortions in the pipes and do not damage the
envelope. The entire piping shall be joined outside the trench, aside for special cases
where the joining of the pipes shall take place inside the trench. In such cases the
trench shall be cut deeper and wider allowing the pipe segments to be welded inside the
trench.
Coverage of the trench:
Following is the method of coverage of the pipe:
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Foundation – the natural foundation shall be compacted during the initial stage. The
bottom of the trench shall be lined with bedding of granular material such as clean sand,
gravel or quarry sand.
The embedment around the pipe shall be granular material laid in layers with a
thickness of up to 25 cm.
The backfill above the pipe shall be local material from the excavation. The grain size
shall not exceed 15 mm. Filling shall be carried out within the range starting from 0.3 m
above the pipe crown.
The top layer includes only local stored material at the height of about 20 cm (excavated
from the original ground surface).
CLSM layer when required – the filling shall be carried out at a width that will assure an
envelope of at least 30 cm around the pipe.
The excavations shall be drained of high groundwater by pumping, if such will be found
during the works, and will be protected from penetration of rain water or water and other
liquids from any other source by taking the appropriate measures, such as:
embankments, diversion trenches etc.
In addition, marking stripes must be placed along the line with the inscription “Danger!
Hazardous material piping” in Hebrew, English and Arabic.
The main equipment required for construction
Following is a general description of the main equipment required for construction and
the use of it:
The required equipment shall be determined by the nature and the conditions in the field
and the local needs in the construction area.
Semitrailer trucks – used for transporting the pipes to the worksite.
Cranes – used for unloading the pipes from the tracks and laying them near the trench.
After welding the pipes the cranes are used for placing the piping in the trench.
Dump trucks – trucks used for bringing lining materials to the trench and covering the
pipe and for clearing excavation excesses.
Excavators – mechanical equipment with a front or rear shovel used for excavating the
trench.
Loaders (tractors) – mechanical tools used mainly for loading earth and quarried
material, which can also be used for excavating in soft ground and for covering the
trench.
Bulldozers – tools with a front blade and a rear ripper used for preparing a work strip
and pushing earth.
Service vehicles – used for transporting the workers and additional equipment such as
manual excavation tools, welding machines, food and water for the workers etc.
The construction equipment required to carry out a horizontal drill:
A horizontal drill machine
An equipment truck with: expanders, extension rods, stabilization and lubrication
materials
Excavators for expanding the entrance and exit of the hole
Equipment for probing and detecting underground infrastructures.
Equipment for tracking the location of the drill
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The worksite
The worksite is the entire area used for constructing the system and it includes the
access roads.
Possible environmental impacts
Trees and vegetation:
All the trees near the route shall be preserved and any work near them shall be carried
out under close supervision of the Israel Nature and Parks Authority and the JNF, or
alternatively by the representatives of the local authority.
Uprooted vegetation shall be restored in accordance with the landscape restoration
plans.
Solid waste
Mixed waste that includes food leftovers, packs, paints, coatings materials etc., which
was produced during the cleanup and the preparation of the soil and during the works
shall be removed to a site authorized according to the law subject to coordination with
the Local Committee.
Upon the completion of works temporary structures, construction equipment, excess
materials, dirt of any kind shall be removed.
The site shall be left clean in accordance with the best professional practice.
Transportation of excess soil and waste shall take place on mechanical equipment and
trucks in accordance with the requirements and along the route specified by the
supervisor and/or proposed by the contractor and approved by the supervisor.
Supervision to prevent hazards
Coordination shall be required with the supervisors of the National Infrastructures
Committee to prevent hazards of noise, dust and for disposal of the clumped waste.
Archaeology
Along the pipe strip no proximity to archaeological sites is currently known. Near the
Zafit valve station there is an archaeological site – see Map 1.9.3.1. However, if such
areas are discovered – the work shall only take place under close supervision of the
Israel Antiquities Authority based on the instructions of the district supervisor.
Joining and crossing existing infrastructures
During the work the gas pipeline crosses a small number of drainage ditches and
streams. Most of the crossings shall be carried out by burying the line in an open
channel with placement of concrete “saddles” or other coverage details over it in
accordance with the instructions on the work location maps. The role of these details is
to protect the pipe and to prevent its exposure during flooding. The width of the
coverage depends on the width of the wadis or the infrastructure.
In areas where infrastructure lines such as: power lines, Mekorot lines etc., are crossed,
a supervisor on behalf of the owners of the infrastructure shall be present at the site to
verify that there is no damage to the infrastructure under their responsibility.
The minimum burial depth when crossing infrastructures is as follows:
Under road pavements – 2.5 m
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Inside drainage channels and streams – in accordance with the flow rate in the stream
and the instructions of the drainage authority.
Under infrastructure lines – 1.0 m.

3.5.3 Works along the electricity corridor route
See Section 3.1 in the IEC document for energy outtake.
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3.6. Operations of the power plant and the mode of operation
3.6.1 Availability and reliability factors of the power plant
Under the design conditions the efficiency of the power plant (gross/net) shall be:
100% load as 57% at environmental conditions
80% load up to 56% at environmental conditions
60% load up to 54% at environmental conditions
The estimated reliability of the power plant shall be about 95.5% (based on the
assumed type of turbine selected for the project). The expected availability of the plant
is 91.5% (based on the assumed type of turbine selected for the project).
The load factor (the load factor is the electrical output of the plant at a given moment in
percent relative to the installed maximum power) that is expected during the work hours
of the power plant shall be between 90% and 100%. About 250 activations per year are
expected for the plant.

3.6.2 Planned mode of operation
The facility was designed by the manufacturers for basic operation of about 8200 work
hours per year, and the planning and the forecast in the present EIA was carried out
based on the technological capabilities. However – based on the decision of the system
manager (the manager of the production load of the electric system in Israel), it is
possible that the plant shall operate mainly at peak and shoulder hours in accordance
with the relevant instructions for private electricity producers.
If the plant is operated during all the peak and shoulder hours as defined at the date of
the present report by the Electricity Authority, a single starting operation and a single
deactivation operation are expected each day at all the working units.
The plant is not expected to operate at a load smaller than 60%-70%. Provided that the
plant works during peak and shoulder hours the number of work hours shall be 12-13
hours per day (depending on the season). However, the working hour regime shall not
be lower than 4500 hours.
Maintenance regime: routine maintenance shall be carried out based on the
manufacturer’s instructions for the selected equipment.
The guidelines of one of the potential manufacturers are given as an example:
Comprehensive inspection every 7000 work hours which are equivalent to a duration of
five work days, comprehensive treatment every 28,000 work hours which are equivalent
to a duration of one month (each starting operation is equivalent to 10 work hours).
It is stressed that according to the requirements of the electricity economy the plant may
be operated throughout the entire year at the maximum number of work hours.

3.6.3 Composition of the diesel fuel
The diesel fuel is a mix of hydrocarbons supplied as a yellowish liquid with a
characteristic odor that is not soluble in water.
Physical properties:
Boiling point: 180°C
Melting point: -20°C
Relative molar mass: 180 atomic mass units
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Density: 83 g/cm³
Flash point: 65°C
Refreshment of the emergency diesel fuel in the tank shall be carried out in accordance
with the accepted standards and procedures.
See the description of the diesel fuel setup in Section 3.4.2.

3.6.4 The cases when the power plant is expected to run on diesel fuel
The plant is expected to run on natural gas in accordance with instructions of the
system manager and the relevant guidelines for private producers of electricity of the
Electricity Authority. If the system manager instructs that the system be operated by
burning diesel fuel – the plant shall be operated on diesel fuel. This situation may occur
during times of outages in the supply of natural gas to the power plant (malfunction,
sabotage or other damage to the gas pipe) and when the system manager has
insufficient electricity generation. The cost of electricity generation using diesel fuel is
very expensive and therefore it is probable that the system manager shall operate the
plant on diesel fuel only when he has no other choice and only for short periods of time.
The diesel fuel shall have a sulfur content of 0.2%, the diesel fuel consumption is
estimated at 69,700 kg per hour.
The storage volume of the diesel fuel at the site is sufficient for 100 work hours in
accordance with instructions of the Ministry of National Infrastructures. The plant shall
shift to diesel fuel combustion in accordance to the guidelines and instructions of the
Public Utility Authority – Electricity, for the private producers of electricity in accordance
with the TOU. As noted above, the diesel fuel unloading station, the diesel fuel storage
tanks and the diesel fuel piping shall be installed at the power plant site.
The plant is a dual-fuel plant technology-wise but there is no proactive intention of
operating it using diesel fuel. The plant shall be operated on natural gas as the principal
source of fuel. The required set of approvals shall be specified in detail in the
construction permit.
A local treatment facility for diesel fuel shall be installed at the power plant. Tanker
trucks deliver diesel fuel (fuel number 2) to the two diesel fuel filling tanks, each having
a volume of 4500 m³. In these filling tanks the diesel fuel undergoes deposition for 24
hours, where the sludge products and the primary water are removed from it into a
dedicated sludge tank. After primary treatment the diesel fuel is transferred to a filtering
system which includes centrifuges which mix the diesel fuel and again filter water
products and sludge out of it. The products are transferred to the dedicated sludge tank
and the filtered diesel fuel is transferred to an operational tank of 1700 m³, and is
subsequently fed to the gas turbine when the plant operates on diesel fuel.
If the power plant does not operate on diesel fuel the diesel fuel from the operational
tank and from the filtering facility returns to the filling tanks in a closed cycle. The water
and the sludge stored in the dedicated sludge tank are later removed by tanker truck
outside of the plant premises.
The power plant will be operated by diesel fuel at emergencies and at circumstances
when there is insufficiency in gas supply in accordance with instructions of the system
manager and during trial runs using diesel fuel in accordance with the requirements of
the system manager for availability testing (see also Figure 3.4.2.1 above).
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3.7. Fuel emissions, stacks and air pollutant emissions
3.7.1 The diameter of the stack
The stack of the HRSG shall be 40-50 m tall with a diameter of about 6 m. See
Chapter D Section 4.1.1 for consideration of air quality versus stack height and the
prevention of downwash phenomena.

3.7.2 The types of facilities and the means for preventing air pollution that are
planned for construction and operation
The gas turbine shall be equipped with a DLN burner (Dry Low NOx) which will
guarantee a concentration of nitrogen oxides which meets the emission standards.
Description of the principle of operation of the DLN burners
An annular combustion chamber with burners having a dual function for injecting diesel
fuel and gas. The burners allow a low emission rate of nitrogen oxides to be achieved
using the DLN method when using diesel fuel or gas within the range of high loads; the
system is less effective at lower loads. The burners provide a uniform field of very hot
gases before the turbine blades.
The design of the combustion system is simple, conservative and highly effective. The
gas is mixed with air before entering the burner, thus reducing the production of
nitrogen oxides in the combustion process (most of the nitrogen does not come from the
fuel but rather from the air).
Using the DLN method the dual-fuel burners operate in one of three stages in
accordance with the load on the production unit:
First stage – at a low load the burner operates as a diffusion burner.
Second stage – the stage of transition from a low load to a high load. At this stage the
DLN method is less effective.
Third stage – at a load higher than 50% the burner operates using the premixed
method, and its efficiency in preventing the production of nitrogen oxides is high.
The difference in the combustion conditions results from the regulation and the fuel/air
ratio setting at different areas of the flame, therefore a low flame temperature is
maintained and the rate of air nitrogen oxidation into nitrogen oxides decreases.
In the gas turbine there are mix burners distributed uniformly on the annulus around the
combustion chamber in order to achieve a uniform temperature. The structure reduces
the pressure drop of the flowing gas and air.
All the burners in the chamber are identical and have the same number of nozzles.
At a low load the gas flows through the central nozzle and the combustion air surrounds
the fuel stream. However, at high load (premixed) the air and the gas are mixed and
they enter the combustion chamber as a fuel-air mixture.
During the stage of diffusion combustion the gas flows through the central pipe and the
air surrounds it circumferentially, they both enter the axial mixer of the diffusion nozzle.
During the transition stage the gas flows through the axial nozzle and also begins to
flow through the mixing area. During the premix stage the gas is mixed with the air and
flows as a mixture to the combustion area.
In the combustion of natural gas the transition from the premixed mode to diffusion
combustion occurs at a load of about 60% of the gas turbine, which is a load of about
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63%-65% of the combined cycle, therefore the concentration of nitrogen oxides in the
combustion gases increases from 25 ppm, as obtained during operation at a full load.
DLN and DeNox (SCR – Selective Catalytic Reduction) are two principally different
technologies for the reduction of nitrogen oxides from gas turbines.
Using the SCR method one can attain lower concentrations than those obtained by
using DLN, but DLN has significant advantages, the major ones being:
– There is no need to store and use urea (or ammonia) in the power plant and
there is no risk for ammonia emissions
– The investment in the DLN NOx system is much lower than in SCR
– The operational costs of the DLN method are significantly lower than those of
SCR
The present guideline (3.7.2) in the survey guidelines document requests comments for
the possibility of leaks from the methane gas transmission and treatment array. The
authors of the survey have checked this issue with technologists of gas plants and
producers, no information was obtained which describes a problem of this type – in
operational plants LDAR tests are conducted routinely to detect leaks and escape of
gases.

3.7.3 The type and the composition of fuels at the power plant
The power plant shall be operated on natural gas during regular operation. The natural
gas contains a small amount of sulfur. Following is the content of Israeli gas as
produced from the production platform Mary B located opposite the coast of Ashkelon,
in average values (Yam Tethys data):
Table 3.7.3a – Composition of the Israeli gas
Constituent
Molar percentage Weight percentage
Methane
CH2
99.49
98.97
Ethane
C2H4
0.19
0.36
Propane
C3H8
0.03
0.09
Iso-butane
C4H10
0.005
0.01
Butane
C4H10
0.003
0.0125
Carbon dioxide CO2
0.07
0.20
Nitrogen
N2
0.20
0.33
Total
100
100
Table 3.7.3b – Main properties of natural gas
Parameter
Value
Units
Density relative to air 0.55
Kg/m2
Calorific value
0.035-0.038 MMBTU/m3
Temperature
38.5
°C
Dew point at 70 bar
0
°C
Molar mass
16.1276
Kg/kmol
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The gas will be supplied by Israel Natural Gas Lines Ltd (INGL).
The consumption of gas at the plant shall be about 80,000 m³ per hour, assuming that
the plant will work 10 hours a day the daily consumption shall be 800,000 m³ per day
and about 249,000,000 m³ per year, and in the extreme case that the plant operates
without interruption the daily consumption shall be about 2,000,000 m³ per day and
about 700,000,000 m³ per year.
In the case of an outage in the supply of natural gas there is an option of burning diesel
fuel (with a sulfur content of up to 0.2%) at the power plant. The calorific value of diesel
fuel is 9866 kcal/kg (LHV). The specifications of the diesel fuel are given in Section
3.6.3.
The consumption of diesel fuel at the plant shall be 63.2 tons per hour assuming that
the plant will work 10 hours a day the daily consumption shall be 632 tons per day and
about 227,000 tons per year, and in the extreme case in which the plant operates
continuously the daily consumption shall be 1516.8 tons per day and about 540,000
tons per year. As noted above, two emergency diesel fuel tanks shall be constructed at
the power plant with a volume sufficient for at least 100 hours of operation, 7600 m³ for
supplying the required fuel.

3.7.4 Flow, temperature and velocity of the exhaust gases
At full capacity of the turbine (when burning natural gas):
– The flow rate through the stack shall be about 2.24×106 m3/hr. The
temperature of the gas in the stack shall be about 82°C . The exhaust velocity
of the gas shall be about 22 m/s.

3.7.5 Expected levels of the concentration of pollutants and emissions in the
stack
The following table presents the data of the concentrations of emissions from the stack
during full-capacity operation.
Table 3.7.5a – stack data, pollution concentrations and emission levels expected
at the power plant

Description

Natural gas
combustion
Diesel fuel
combustion

Stack
Exhaust
diagases
meter
m/sec
m

Exhaust
gas
temperature,
K

NOx
concentration
Normalized by
O2 16%
mg/dscm

SO2
concentration
Normalized by
O2 16%
mg/dscm

PM
concentration
Normalized by
O2 16%
mg/dscm

CO
concentration
Normalized by
O2 16%
mg/dscm

Stack
height
m

Stack
base
height
above
sea
level
m

6

22

371

50

15

5

75

40

68

6

22

410

120

120

25

75

40

68

Note: prior to detailed design it is probable that one “cold” stack shall be designed after
the combined cycle unit. It is possible that during the detailed design a need shall arise
in a “hot” stack that shall be shorter than the cold stack.
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The reason for the temperature difference in the exhaust gases when using liquid fuel
and gaseous fuel is:
When using diesel fuel high temperatures of the exhaust gases must be maintained,
since the exhaust gases contain sulfur oxides and condensation of the acid due to its
reaching the dew point at a temperature that is not sufficiently high may damage the
structure of the stack.
Table 3.7.5b – the rate of emission of air pollutants from the stacks
Pollutant
Natural gas g/s
Diesel fuel g/s
NOx
31.11
74.67
SOx
9.33
74.67
PM
3.11
15.56
Dry systems for reducing NOx shall be installed. The type of the system depends on the
model of the final power plant acquired.

3.7.6 Power plant emission standards
According to the document “Proposal – Hazard prevention regulations (Air pollution
from the production of electricity, 2009)” the power plant is a gas turbine plant with a
combined cycle.
Table 3.7.6-1 presents the emission standards for the plant compared to the pollution
concentrations expected in the stack at full capacity of the plant. The table presents
emission standards for the steam generator in accordance with the document T.A. Luft
2002, which are compared to the expected concentrations in the stack.
The gas turbine manufacturers shall be required to maintain nitrogen oxide
concentrations of up to 120 mg/dscm during operations with diesel fuel. We therefore
calculated the distribution of nitrogen oxides for a scenario of diesel fuel-based
operation for a concentration of 120 mg/dscm.
Table 3.7.6 – comparison between the concentration of pollutants in the stack of
the power plant and the emission standards*
Pollutant
Gas combustion
Diesel Fuel combustion
Emission
Emission
standard
Expected stack
standard
Expected stack
according to
concentration,
according to
concentration,
the proposal,
mg/dscm**
the proposal,
mg/dscm**
mg/dscm**
mg/dscm**
Sulfur oxide
15
15
60
60
Nitrogen oxide
50*
50
120
120
Particulate matter
5
5
25
<25
Carbone monoxide
75
75
75
75
* The allowed emission value for operation at loads exceeding 50% of the nominal
output.
** Normalized form 15% O2
It is evident that the initiator adopts the maximum emission value allowed by the
regulations as the value emitted.
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3.7.7 Cleaning process of the air-dust filters
Cleaning the air filters of the gas turbine
The suction air filters of the gas turbine are not planned to be cleaned, disposable air
filters shall be used. The air suction system monitors the pressure drop on the air filter.
When the pressure drop exceeds the limitation defined by the manufacturer the filter
shall be replaced by a new one. The old filter shall be disposed to a certified waste
disposal site. Since the dust does not contain hazardous material, no environmental
effect is expected as a result of disposing of the filter at the waste disposal site.
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3.8. Proposed landscape management within the site
The landscape management of the fringes of the power plant shall be carried out in two
stages (deadlines) – the stage of plant construction and the stage of landscape
restoration.

3.8.1 The stage of plant construction
Construction of the plant
•

•

•

•

Existing vegetation – Efforts shall be made as part of the design works to
preserve most of the trees that exist within the area of the plan. Adjacent trees
which are located outside the neat lines shall be fenced, and no access will be
allowed to them. Trees that are located within the area of the earthworks shall be
relocated if possible in accordance with the instructions of the JNF and/or the
Nature and Parks Authority and/or the landscape architect, and will be integrated
in the vegetation restoration procedures in accordance with the vegetation plans
as part of the detailed design.
Topsoil stripping and coverage – topsoil stripping shall be carried out inside
the plant area, at the areas where the buildings shall be constructed and along
the planned gas line. The stripping shall include: removal of the topsoil with the
vegetation inside it and its storage in piles in the area intended to serve as a
setup area, up to a height specified by the landscape architect. The soil will be
used for coverage and for restoring the fringes of the site and for returning the
situation to the previous condition of the gas strip area. The minimum width of the
facing layer shall be 20 cm.
Access roads – the access roads and the service roads to the power plant shall
be part of the existing roads and in accordance with the plan. The access roads
to the distant switching yard shall be within the area of Highway 40 and the
approved electricity strip; if a need arises to build new roads or to expand
existing roads due to the restrictions of performance, this would only be done
after advance coordination with the supervisor of the National Infrastructures
Committee. Immediately upon the start of use of temporary roads, these roads
shall be masked and covered with soil in accordance with the instructions of the
landscape architect.
The setup site – upon the end of use of the setup site, the entire area and its
surroundings shall be cleared of any debris and residues of construction
materials, and all the buildings, elements, tools and equipment stationed there
shall be removed. The soil shall be scarified within the area of the camp down to
a depth of at least 50 cm. The area shall be covered with soil of approved quality
with a thickness of at least 40 cm, and will be returned to its original state.

The stage of landscape restoration
Landscape restoration shall be planned as follows:
• Dirt roads and beddings within the area of the plant – All the dirt roads within
the area of the plant, as well as bedding surfaces, shall be made such that their
top layer will be dark to prevent dazzling, since these surfaces are observed. The
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•

•

•

•

dark hue shall be created by laying a top layer of asphalt scraped from existing
roads or by laying a top layer of dark basalt bedding, or by painting the surfaces
after their construction.
Restoration along the fences of the plant – a linear gardening strip with a
width of at least 5 m adjacent to the fence of the power plant and adjacent to the
fence of the switching yard, in which the vegetation shall be planted as part of the
landscape restoration of the plant. Groups of trees characteristic of the area shall
be planted in the strip, such as: cypress trees and eucalyptus trees, alongside
cultivated trees, shrubs and creepers. The height of the vegetation, its type and
location shall be specified in accordance with the security standards that shall
apply to the plant.
The fencing of the plant shall have a design that fits the characteristics of the
location and the security standards that shall apply to the plant. This fence shall
be blended and concealed by the planned vegetation strip. Cultivated trees and
low vegetation shall be planted at the restoration areas along the fence that are
located along the route of the overhead electric line strip or near electric posts
(which appear in the landscape restoration plan as G areas), in accordance with
the instructions and the restrictions of IEC.
Existing roads, crossing Highway 40 and the shoulders of the road – in
areas intended for burying the gas line and for installing the above-ground
electric system, major efforts shall be made to restore the original conditions.
This shall be carried out by minimizing the damage to the area itself during work
(see specifications in Section 3.8.2 – instructions for restoring the gas setup, and
Section 3.8.3 – instructions for restoring the energy line) as it appears in the
landscape restoration plan – areas A and E, the shoulders of the road shall be
restored in a similar manner to the existing situation.
Agricultural areas – the agricultural areas used during the construction of the
plant shall be restored to agricultural cultivation, aside for a prohibition on
planting deep-rooted plants if plantations shall exist along the route during its
construction. This will be done by minimizing the damage to the area itself during
work (see specifications in Section 3.8.2 – instructions for restoring the gas
setup, and Section 3.8.3 – the visual impact of the ultrahigh voltage lines) as it
appears in the landscape restoration plan – areas D and B.
Setup area – will be restored in view of the detailed technical specifications
made by the landscape architect as part of the licensing documents, and will
include among other things instructions for protecting the area against pollution
(machine diesel fuel etc.), generation of dust, construction waste, sewage etc.
This will be done so that after completion of the construction works of the plant
the area can be restored to its previous condition (see details in the section
“service roads and work camps” above).
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3.8.2 Instructions for landscape restoration of the gas setup construction
3.8.2.1 Instructions for minimizing damage during performance of line burial
works
The neat lines of the earthworks shall be marked properly using paint, pegs, marking
strips etc., during the entire period of work performance. No deviation from the neat
lines for the purpose of excavation works, cutting and filling, delineation, access roads,
work camp, spillage of excess material etc. will be allowed. Cutting, excavation and
filling works shall be carried out while taking all the precautions to prevent material from
falling and spilling beyond the neat lines.
Special attention and protection shall be given to existing trees inside the zone of the
gas corridor and at its fringes. No damage to these trees will be allowed during the line
burial works stage. The existing trees that will be marked for preservation by the
landscape architect / by the supervisor of the Nature and Parks Authority / the
supervisor of the JNF will be fenced by temporary fencing at a distance of at least 2 m
from the trunk, that will prevent them from being approached and damaged during the
earthworks and development stages. The areas that are located inside the neat lines
and cannot be preserved in any way shall be transferred and replanted in accordance
with the drawings of the landscape architect. Trees that cannot be moved (in
accordance with the instructions of the landscape architect / the supervisor of the
Nature and Parks Authority / the supervisor of the JNF) shall be cut and spring trees
shall be planted in their stead in accordance with the plan of the landscape architect.
3.8.2.2 Landscape restoration after the works
The purpose of the landscape restoration was to return the existing condition to its
original state and to blend the new construction in the landscape of the surroundings.
Gardening and planting of low vegetation within the area of the underground gas line
corridor will be allowed up on coordination with INGL, provided that it does not include
planting of trees and that it does not require a permit in accordance with the Law of
Planning and Building.
Landscape restoration shall be carried out upon completion of the work to return the soil
to its previous condition. The area shall be plowed deeply, will be covered with local
fertile soil with a thickness of at least 40 cm in order to allow restoration of agricultural
cultivation. If during the works a need shall arise to transfer or to cut existing trees (see
previous section of the guidelines for minimizing damage during the works), then the
transferred trees or the trees that will replace the cut trees will be planted and integrated
within the blue line area. In areas in which the soil was disturbed, coverage with local
fertile soil will allow self-restoration of the area. In the segment in which the
underground corridor passes within the area of Highway 40, the restoration that existed
along the shoulders of the road shall be returned to its previous condition.
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3.8.3 Guidelines for landscape restoration of the above-ground electricity setup
The subjects that appear below can be found in the survey parts submitted by IEC –
Sections 3.4, 4.1 and Chapter 5.
•

The visual impacts of the ultrahigh voltage lines in the switching yard are divided
into two stages

•

Impacts during the permanent stage

•

Impacts during construction

•

Guidelines for minimizing damage during the performance of works in the aboveground electricity array

•

Landscape restoration after the works

In addition, see landscape drawing – Appendix 11.
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3.9. Water, waste and drainage
3.9.1 Water and oils
Most of the water consumption at the plant is expected to be used by the process
(steam generation) and its derivatives (reduction of nitrogen oxide emissions), while
only a small amount will be used for sanitary needs.
Drawings #3.9.1.1/2 show the water and sewage balance at the power plant that were
calculated for two scenarios in order to estimate the water consumption requirements of
the plant (operation using diesel fuel and operation using natural gas).
The facility was designed by the manufacturers for operation of about 8200 work hours
per year, and the evaluation of the annual required water quantities was based on this
figure (however, following a decision of the system manager the plant may be operated
mainly during peak and shoulder hours with a minimum of 4500 hours annually). It
should be noted that the water quantity supplied to the plant is designed for the scenario
of gas operation and this is the quantity that will be requested in the water allocation for
the plant; however, the water, sewage and brine sections of the EIA also include the
uncommon scenario of full operation (8200 hours per year) using diesel fuel in case of a
fault in gas supply, in order to allow design that takes the worst case into account. In
general, the plant is planned for storing diesel fuel for 100 hours of operation.
The first scenario in the drawing applies to operation of the turbine based on natural gas
combustion. In this case there is no need to inject water into the combustion chamber of
the turbine in order to reduce the nitrogen oxide emissions. In this scenario use of about
6 m³ per hour of desalinated water is being made. The supply of feed water to the plant
(the raw water supplied from the local mains network, including the quantities of water
for sanitary needs) for this process shall be 10 m³ per hour, 240 m³ per day, 82,000 m³
per year.
The second scenario applies to the situation where the plant is operated based on
diesel fuel combustion. In this case it may be required to inject distilled water into the
combustion chamber. In this case the amount of desalinated water used is estimated at
70 m³ per hour. The supply of feed water to the plant for this process shall be 102 m³
per hour, 2448 m³ per day, 834,400 m³ per year (for a scenario of 8200 hours per year).
It must be stressed that not all the turbines require injection of water to reduce the
emission of nitrogen oxides when using diesel fuel. The only machine that requires such
injection is Alstom GT26.
It should also be stressed that the water flow rate as specified in drawings #3.9.1.1/2
are based on operation at a load of 100%. The actual flow rate may vary in accordance
with the mode of operation (starting, deactivation, operation under partial load etc.) and
the capacity of the system (the system producing desalinated water). The drainage and
wash water from the HRSG shall be recycled in order to reduce water consumption.
The required quality of the water
In accordance with the instructions of the turbine manufacturer, the water has to be
treated so that it is suitable for its main purpose – generating steam and injecting water
to prevent production of nitrogen oxides during operation with diesel fuel. Table 3.9.1
below shows the required quality of the water.
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Table 3.9.1a – the required quality of water for use in the power plant
Maximum allowed
Parameter
Units
concentration
Total solids

mg/liter

5

Total dissolved solids

mg/liter

5

pH

6-8

Electrical conductivity

µS/cm

1.0

Sodium + potassium

mg/liter

0.2

Silica (SiO2)

mg/liter

0.1

Chlorides

mg/liter

0.5

Sulfates

mg/liter

0.5

Maximum particle dimensions

Micron

20

pH value

It should be noted that there is information concerning the quality of the mains water of
Mekorot which are supplied to the Beer Tuvia industrial area in the letter “report on the
chemical components of water quality for the year 2009”, written by the district manager
of water quantity in Mekorot, Central District. The precise location of these
measurements was not specified in the letter and is not clear. This information shall be
updated if required during the detailed design stage. Following are some relevant data
from the letter:
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Table 3.9.1b – the quality of Mekorot water supplied to the Beer Tuvia industrial
zone
Date: 01/12/2010, pressure area 109
The reports apply to the year: 2009
Micro-pollutants
Type of test

Alachlor
Atrazine
Chlordane
Dibromo-3-chloropropane 1,2
Endrin
Ethylene dibromide
Heptachlor
Lindane
Methoxychlor

measurement unit
µg/l
µg/l
µg/l
µg/l
µg/l
µg/l
µg/l
µg/l
µg/l

allowed
standard
value
20.0
2.00
2.00
1.00
2.00
0.0500
0.400
2.00
20.0

weight

minimum
monthly
weighting
0.0
0.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0000 0.0000
0.000 0.000
0.00
0.00
0.0
0.0

maximum
monthly
weighting
0.0
0.01
0.00
0.00
0.00
0.0000
0.000
0.00
0.0

Substances with organoleptic influence
Type of test
measureallowed
weight minimum
maximum
ment unit
standard
monthly
monthly
value
weighting
weighting
Aluminum
No standard 36.6
29.5
43.6
µg/l
Calcium as Ca
mg/l
No standard
63
58
80
Chloride as Cl
mg/l
600
163
136
227
Copper as Cu
1400.0
2.3
1.5
4.7
µg/l
Iron total as Fe
1000.0
32.2
26.4
51.0
µg/l
Hardness as CaCO3
mg/l
No standard
276
241
388
Detergents as LAS
1000.0
0.0
0.0
0.0
µg/l
Magnesium as Mg
mg/l
150
28
23
46
Manganese total as Mn
500.0
1.8
1.1
3.0
µg/l
Sodium as Na
mg/l
No standard
110
94
156
Phenols as C6H5OH
2.00
0.00
0.00
0.01
µg/l
Sulfate as SO4
mg/l
250.00
36.9
31.5
42.4
Dissolved matter at 180
mg/l
1500
572
497
804
Zinc as Zn
5000.0
14.5
12.2
16.6
µg/l
Mecorot Central District, Industrial Zone Ramle 72100, Tel. 08-9271555 Piny Litman
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Water treatment facilities
The raw water (that will be supplied by an authorized supplier) will be filtered in filters
and by using active carbon in order to reduce the concentration of suspended solids
and in order to perform pretreatment (injection of sodium hypochlorite in order to
prevent microbial infection), and will subsequently be stored in a dedicated tank. This
tank shall be composed of two parts: the lower part (with a volume of 2000 m³) shall be
intended for fire suppression systems and the upper part (with a volume of 1000 m³)
shall be intended for other systems at the plant which include the system of water
distribution to the plant and the water distillation system.
The water distribution system includes a series of water supply pumps to different areas
of the plant for cleaning purposes and for other general purposes.
Following this, the water is passed to the water treatment system (demineralization) that
shall be based on reverse osmosis system and electric deionization (EDI) technology.
After the reverse osmosis process, the water shall be electrically deionized using the
EDI technology which is an electrochemical process for continuous removal of ions from
the water as a complementary treatment to the RO membranes for obtaining
desalinated water for the steam generators.
The capacity of the system shall be determined by the requirement in desalinated water.
If there shall be no need to inject water, the capacity shall be about 6 m³ per hour, and
in the case of water injection when diesel fuel is used the capacity shall be about 70 m³
per hour. It should be stressed that the quantity of water specified below applies to the
desalinated water fed into the process at the plant and not to the entire quantity of raw
water supplied to the plant. The recovery ratio of the system is about 75% (25% outfall
water from the reverse osmosis process). The overall quantities appear at the beginning
of the present section and in the flowchart.
The desalinated water will be stored in a dedicated tank with a volume of 2000 to
5000 m³, in the gas operation scenario and in the diesel fuel operation scenario
respectively. The desalinated water shall be distributed by a system of distribution
pumps. The outfall water shall be stored in a brine tank (the possible solution for brines
is discussed in Sections 3.9.2.3).
Treated water shall be sent periodically to clean the compressor of the turbine, the
quantity of water required for this purpose is small and will not affect the overall water
balance. The wash water shall be collected in a dedicated tank and transferred for
external disposal by truck.
Of the water supplied to the plant, 0.5 m³ per hour shall be allocated to users of fresh
water/sanitary water and will be stored in a dedicated 10 m3 tank. A system of
distribution pumps shall deliver the water to the end-users.
The dimensions of the storage tanks shall be specified as part of the detailed design.
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Water treatment chemicals
The following materials and quantities are suitable for use in a typical 400 MW
combined cycle power plant:
Table 3.9.1c – water treatment chemicals
Chemical

Quantity stored [m3]

Oxygen scavenger

1.5

Amine

1.5

Sodium phosphate

3

Hydrochloric acid

2.5

Sodium hypochlorite

1.5

Sodium metabisulfite

1.5

Soda

1

Polymeric filtering aid

1

Antifouling agent

1.5

Emulsion breaker
0.5
* The precise quantities of stored materials can be evaluated only during the detailed
design stage based on the characteristics and the quality of mains water supplied to the
plant, and based on the threshold values for effluents.
The chemicals marked by the numbers 1 to 3 are located near the HRSG for the
purpose of thermal treatment, other chemicals shall be located in the water treatment
area. The materials shall be stored in cubes.
Secondary containment systems
All tanks containing hazardous materials/liquids (chemicals, oils etc.) shall be stored on
top of secondary containment systems that can contain the volume of the liquid +10%
(storage volume of 110% of the volume of the largest tank). In the case of a leak/spill
the liquids shall be accumulated in the secondary containment systems and will be
removed to organized sites.
The secondary oil containment systems around the transformers: a deep underground
collection pit shall be designed with a volume of 130% of the volume of the tank. A
secondary containment tank from concrete shall be installed under each transformer,
which shall include a grille covered by gravel. The spill containment tank shall receive
the oil and water from the transformer and from the fire extinguishing system. The pit
shall be connected to an excess overflow line leading to the oil storage pit, the oil shall
be collected in the oil separator as described.
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Figure 3.9.1.1 Water and effluent balance in the gas power plant
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Figure 3.9.1.2 Water and effluent balance in the diesel power plant

EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

302

3.9.2 Effluents
The sources of effluents at the plant
a. The sources of effluents from the activities of the power plant are:
- Runoff water from first rains (stormwater);
- Water from emptying the steam generator, drainage water from the cooling
tower;
- Effluents from water pretreatment processes: opposed washing of the filters,
brine from the reverse osmosis process.
- Effluents from the oil-water separator, wash water and surface runoff water from
areas in which there is a risk of an oil leak (turbines, pumps and steam
generators);
- Sanitary effluents
Detailed below
b. The quality of the effluents: the effluents are expected to meet the applicable
allowed disposal requirements – the concentrations of the organic parameters (BOD,
COD, fats and oils etc.). The main contribution is expected to be from inorganic
components.
Detailed characterization of the effluents shall be carried out as part of the
preparation of the effluents appendix during the construction permit stage.
c. The water balance and the quantities of planned effluents at the power plant – see
Figures 3.9.1.1, 3.9.1.2. The total planned quantity is 60 m³ of effluents per day in
the gas operation scenario, and 780 m³ of effluents per day in the diesel fuel
operation scenario.
The effluents treatment facilities at the power plant
A wastewater treatment facility (WWT) that collects and separates all the water flows
produced at the buildings of the plant is planned for the plant. The system has several
subsystems:
Surface runoff water from the first rains is collected by a dedicated system to surface
runoff connection pool that can contain the collected water (usually the first 5 mm of the
rain). An overflow line will allow rain that exceeds the volume of the pool to be
discharged into an external sewerage system. The water collected in the basin shall be
diverted to a system for treating oily water.
Boiler blowdown water shall be transferred to a dedicated tank. The blowdown water
shall either be passed to the neutralization pit for final discharge or back to the raw
water tank, in accordance with the stage of operation of the station and the quality of the
blowdown water. In particular, during the starting of the plant the blowdown water is
sent to the neutralization pit, during ordinary operation the blowdown water is sent back
to the raw water tank. In order to transfer the blowdown water use is being made of a
system of pumps.
The effluents from different processes at the plant, which include drainage, the thermal
cycle and the periodical wash water of the membrane array from the reverse osmosis
process will be collected in the neutralization pit where the acidity level (pH) shall be
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stabilized, and will subsequently be transferred by a system of pumps to the regional
sewerage system. The outfall water (brine) from the reverse osmosis system shall be
accumulated in the brine tank and will be sent for outside removal as discussed in
Section 3.9.2.3 below.
The system for treating oily water (oil-water separator): the wash water from areas with
a high potential for oil leaks (the area of the diesel fuel tank, secondary containment
systems of transformers, turbines, pumps and steam generators, parking areas), as well
as surface runoff from the first rain, shall be collected to a treatment system that
includes a collection pit and an oil-water separator* of a gravitational type or a
coalescent type. These areas at the plant shall be constructed above watertight
surfaces.
* If these areas are cleaned by water combined with detergents (forming emulsions), the
technology of the oil separator shall include a device for breaking the emulsion +
gravitational separator / gravitational separator + oil filter. If these areas are cleaned by
steam or water only, the oil separator technology shall include only a gravitational
separator / gravitational separator + oil filter – depending on the size of the work area
(source: preventing water pollution by oils and fields from garages and machines,
survey ordered for the Ministry of Environmental Protection, Juanico and Friedler,
February 2001). The oil separator shall have a document certifying that the separator
was constructed by an organization recognized by the Ministry of Environmental
Protection, which inspected the separator in accordance with ASTM or DIN or CEN
standards.
The collected separated oil shall be stored in barrels and removed for disposal at an
authorized site. The remaining water (treated wastewater) shall be sent to the
neutralization pit. An opening shall be designed for sampling the treated wastewater
coming out of the oil-water separator and into the municipal sewerage system; the
treated wastewater at the outlet of the separator shall have to meet the maximum
concentrations allowed for mineral oil. The wastewater from the gas turbine wash does
not contain heavy metals.
Sanitary effluents (about 12 m³ per day) from the administration building, the control
room and the warehouse of the plant shall be transferred to the regional sewerage
system.
At this stage of the design detailed plans of the flow lines, the piping and the tanks for
the water and four effluents treatment or the oil-water separator technology have not yet
been prepared. A detailed water and effluents appendix shall be delivered during the
construction permit stage.
Removal of brines
At this stage of the design a general calculation has been made of the quantity and the
concentration of brines expected to be obtained from the reverse osmosis and water
treatment system in accordance with the raw water quality data obtained from the
Mekorot company* (227 mg/L of chlorides, 156 mg/L of sodium, 804 mg/L TDS), and
the data of the water treatment system as received from the Poyry company – recovery
ratio of 75% of product water, 25% outfall water.
(The details of the quality of the raw water were taken from the information provided
concerning the composition of the water supplied to the industrial area Beer Tuvia in the
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letter “reporting on chemical quality components of water for the year 2009” of the
district water quality manager, Mekorot Central District (appears in Section 3.9.1). The
details taken for the calculation for the parameters chloride and sodium are averages for
the different areas specified in the letter, and the conservative values of the maximum
monthly average where the values taken).
The concentration of the brine is expected to be 908 mg/L chloride and 624 mg/L
sodium, 3220 mg/L TDS. The amount of the brine is expected to be about 48 m³ per
day and 16,400 m³ per year for the gas operations scenario and 720 m³ per day and
246,000 m³ per year* for the diesel fuel operations scenario (* it should be noted that
the full year-round diesel fuel operation scenario is uncommon and improbable, and
these numbers are referenced below in order to consider the worst-case). In the
regulations for business licensing (concentrations of salts in industrial effluents), 2003,
the threshold values for chloride are 430 mg/L, and for sodium: 230 mg/L.
In accordance with these calculations and as compared to the regulations, in both
scenarios it will not be possible to discharge the brines to the sewerage system and
brines shall have to be removed from the site or treated within the site.
Presented below are several possible solutions for removal of the brines:
Scenario 1 – gas operation:
Local solution – construction of another operation pond for treating the brines within the
area of the plant on an area of about 15,000 m², integrated with the landscape. This
outfall water can probably be used for watering gardening areas in the summer season,
which can reduce the size of the evaporation pond. The solution depends on the size of
the gardening areas – which is not known at this stage of the design.
Watering of the gardening areas within the area of the plant with outfall water is possible
subject to a feasibility study and to the reception of the required approvals from the
Ministry of Environmental Protection and the Ministry of Health.
Another stage of desalination can be carried out on the outfall water only in order to
reduce the annual amount of outfall, in accordance with the following details (based on
a recovery ratio of 25/75):
Additional amount of desalinated water –
36 m³ per day
Amount of outfall water –
12 m³ per day equivalent to
about 4100 m3 per year only.
Chloride concentration –
about 3700 mg(Cl)/L
Evaporation ponds –
required area of 5000 m² only,
with landscape integration
Gardening watering –
No possibility
An alternative solution, after the described desalination stages is removal of the outfall
water through a brine line: this solution will require construction of the brine line and its
connection to the regional brine line of “Mekorot” (which passes at a distance of about
5 km from the site – the route of the line has not yet been specified by the Water
Authority at the time of writing of the survey).
The solution of removing the brines using tanker trucks (one tanker truck per day) is an
expensive solution and is probably not feasible.
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Scenario 2 – diesel fuel operation:
Due to the large quantities, even after an additional stage of desalination, a local
solution is not possible, and therefore the solution is removal towards the regional brine
line (the estimate was carried out for the uncommon scenario of full year-round
operation using diesel fuel).
During the stage of detailed design and obtaining the building permit for the plant, and
when the power plant and water treatment systems technology are finally selected, an
effluents appendix shall be prepared, as part of which the quantities and the
concentrations of the brines as a function of the water qualities from the selected
suppliers will be calculated and the final solution for the removal of the brines from the
plant will be considered.
The solution for the brines shall be considered based on the Water Regulations
(prevention of water pollution) (prohibition on spilling brines in water sources) 1998, and
the Business Licensing Regulations (concentrations of brines in industrial effluents),
2003.
In any case of nonlocal removal the brines shall be removed to a site approved in
accordance with any law.
Method of removal of the effluents
After leaving the neutralization pit, the effluents from the production process at the
power plant shall be diverted to the local sewerage network. In order to remove the
effluents from the plant a line would have to be installed along Highway 40 after the
connection to the collecting sewerage line of the Timorim wastewater treatment plant.
Sanitary effluents from the administration building, the control room and the warehouse
of the plant will be removed to the regional sewerage system.
The brines shall be removed/treated at the site, as described in Section 3.9.2.3.
Analysis of possible impacts on the destinations of removal will be carried out as part of
the preparation of the effluents appendix during the stage of the building permit, when
detailed information concerning the quality of the effluents from the power plant shall be
available.
The effluents monitoring plan
The wastewater shall be monitored and treated in order to comply with the allowed
concentrations before it is discharged to the regional sewerage system.
The water discharged to the local external sewerage network are the neutralized water.
Isolation valves and pits for manual sampling shall be installed. Continuous monitoring
of pH will take place on the discharge line of the neutralized water, which will be
supplemented by an automatic correction system.
The monitoring plan shall be delivered with a water and effluents appendix during the
construction permit stage
Cooling system description
See Section 3.1.
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3.9.3 Drainage
In general, the plant and the transmission lines leading to it do not have special
problems. The gas supply line is an underground line. The energy transmission line is
an above-ground line. The lot of the plant is drained into channels in its vicinity even
today, including channels along Highway 40. See details in the appendix “management
of surface runoff water”.
All the areas at the plant and at its facilities where contaminated water may form will be
covered in concrete and drained into an oil/water separator (see details in Section 3.9.2
effluents treatment facilities).
Used oil shall be gathered in barrels and sent for recycling (negligible amounts of oil).
All the fuel tanks and the chemicals tanks shall be placed in concrete trenches for
collecting the residues. The tanks shall be monitored to identify leaks.
Surface runoff water from the power plant shall be drained into trenches at the sides of
the road.
Each transformer shall be placed in an isolated underground ditch for collecting oil
residues and for preventing it from leaking into the ground when there is a malfunction
at the plant. A deep underground collection pit shall be designed with a volume of 130%
of the volume of the tank. The collection pit shall be separated from its surroundings by
means of a concrete secondary containment basin under each transformer, which
includes a grille covered by gravel. The gravel shall be used as a separating insulating
layer for the oil spilled and collected in the ditch. The secondary containment basin shall
receive the oil in the water from the transformers. The pit shall be connected to an
excess overflow line leading to the oil storage pit. The oil shall be collected in the oil
separator as described in Section 3.9.2.2.
See also the drainage appendix of the Plan in Appendix 7.
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3.10. Treatment of contaminated soil
3.10.1 Characteristics of the contamination
After investigating the relevant sections in Phase 1, contamination was found within the
area of the plan originating from the sewage pipeline, which spilled its contents into the
soil. The suspicion concerning the existence of the contamination has been proven after
local testing of the liquids at the outlet of the sewage pipe and after testing the soil. See
Appendix 8. The characteristics of the contamination in the soil were excessive
quantities of metals such as barium and copper. No evidence was found for
components of fuel or ammonia in the soil. Testing of the water spilled from the pipe
revealed that the liquids contained components of additional metals spilled from this
pipe as well as COD, BOD and pH levels that exceeded the levels for unlimited
irrigation of agricultural soils. From these data it can be estimated that the liquids are
sewage with mixed metal components. A discussion on the issue of demarcating the
limits of the contamination shall be held after conducting a soil survey at the location.

3.10.2 Outline rehabilitation plan
The contaminated area can be located in the field relatively easily through the
appearance of cane-form vegetation which is not characteristic of the other parts of the
field. An estimate of the current size of the cane field is about 1500 m². By observing old
aerial photos in order to examine the dominance and the growth of the cane field, the
start of soil pollution is estimated to have occurred in the year 2000. Most of the local
samples were taken for liquids at the outlet of the pipe and in the adjacent soil. The
sampling was carried out by the AdaMa bureau in collaboration with a certified sampler
from the Isotope company and analyses carried out by the Aminolab laboratory, and
they indicate contamination by raw sewage with components of metals. The
documentation of the findings is specified in Appendix 8. Based on the estimate of the
examiners the extent of the contamination is relatively small when compared to the
intended area of the plan and therefore soil investigation can be carried out during the
stage of the building permit – as proposed and agreed with the team of the National
Infrastructure Committee in the meeting held on 8.11.10.
The soil sampling plan shall include six drills, of which two will be carried out deep
underground to demarcate the limits of propagation of the contamination in the vertical
dimension, and four shallow drills to examine the spread of the contamination in the
horizontal dimension.
Table 3.10.2 – the sampling points
Point number Coordinates
Description of the location Depth of the drill in meters
1
176604/625479
Western fringes
2
2
176646/625448
Northern fringes
2
3
176670/625462
Eastern fringes
2
4
17640/625461
Southern fringes
2
5
176646/625471 Center of the cane field
5
6
176614/625480
Outlet of the pipe
5
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Samples shall be taken from the surface, at 0.5 m, 1 m and at the maximum depth. The
location of the points may change due to conditions in the field and new findings on the
day of the survey. In total, 18 samples shall be sent for TPH, ammonia, metal scan, pH
analyses. If it is found that the limits of the contamination have not been completely
demarcated, investigation of the sites shall be continued until the contamination is
demarcated.
Figure 3.10.2 Location of planned monitoring points
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3.10.3 Volume of the contaminated soil
An estimate of the quantity of contaminated soil that has to be removed is about
2000 m³. This value may change in accordance with the findings of the planned soil
survey. Based on results that will be received from the laboratory, and in accordance
with the procedures for removal of contaminated soils, the soil shall be removed to an
appropriate disposal site.
A precondition for the building permit is that a soil survey be carried out, whose findings
shall be submitted to the environmental consultant of the National Infrastructure
Committee. If contamination is found the plan for the rehabilitation of the soil shall be
submitted for approval.

3.10.4 Treatment of the contaminated soil
The treatment of the contamination shall be done first by an attorney’s application to the
local authority with a copy delivered to the Ministry of Environmental Protection,
requesting that the contaminating entity be located and the sewage pipe be closed. In
the second stage 5 drills shall be carried out in accordance with the plan specified in
Section 3.10.2, subject to the instructions of the Ministry of Environmental Protection for
the design and execution of soil surveys and for the restoration of contaminated soils.
After receiving the laboratory results the contaminated area’s limits shall be demarcated
and a plan for soil removal shall be submitted as continuation of the treatment process
of the contaminant.
A precondition for the building permit is that a soil survey be carried out, whose findings
shall be submitted to the environmental consultant of the National Infrastructure
Committee. If contamination is found the plan for the rehabilitation of the soil shall be
submitted for approval.

3.10.5 Removal destinations
The destinations for removal of the soil shall be specified in accordance with the
findings of the laboratory results and the allowed standards for removal to different
sites.
A precondition for the building permit is that a soil survey be carried out, whose findings
shall be submitted to the environmental consultant of the National Infrastructure
Committee. If contamination is found the plan for the rehabilitation of the soil shall be
submitted for approval.

3.10.6 Analysis of hydrological implications
The contamination of the soil may affect the quality of groundwater. Since the distance
of the surface from the groundwater is about 50 m, the probability that the groundwater
has been affected by this contamination is low. This preliminary estimate suggests that
only removal/rehabilitation of soil will be required without rehabilitating the groundwater.
The soil can be removed to a suitable disposal site, or percolation of contaminants can
be prevented by metal fixation and biological restoration. The preferred method shall be
chosen after receiving a clear and precise picture concerning the extent and the nature
of the soil contamination.
A precondition for the building permit is that a soil survey be carried out, whose findings
shall be submitted to the environmental consultant of the National Infrastructure
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

310

Committee. If contamination is found the plan for the rehabilitation of the soil shall be
submitted for approval.
For additional information on potential soil contamination – see Section 4.5.
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3.11. Presentation of the components of the plan that emit noise
3.11.1 Noise-emitting facilities of the chosen alternative
The chosen design alternative is presented in Drawing 3.3.7.1. As described below, this
alternative was specified taking into account the environmental noise produced as a
result of the operation of the proposed plant.
The dominant sources of noise at the planned plant, as in other similar plants (see
Figure 3.3.7.1 and Table 3.11.3-1) are as follows:
• The turbine building
• Stack
• Boiler
• Cooling tower
• Delivery pump
• Emergency diesel generator
In the chosen alternative all the dominant sources of environmental noise (see Table
3.3.7.1) shall be located in the central part of the site. These noise sources, as in other
similar plants, will be delivered with typical relevant measures for noise reduction – the
turbines shall be inside cells, so that the noise level inside the turbine building does not
exceed the allowed level in terms of its effect on the staff inside the building, the
building shall have no ventilation openings in the walls, silencers shall be installed in
order to reduce the noise radiated by the stack, the diesel generator shall be installed
inside an acoustic cell etc.
The facilities that do not produce noise (command building, diesel fuel tanks, shop) shall
be placed between the dominant noise sources and the Timorim plant, and will
therefore serve as acoustic obstacles that reduce environmental noise with respect to
the dominant noise sources.
Other facilities have relatively much lower acoustic intensity than the dominant noise
sources, and will therefore be secondary and insignificant in terms of the environmental
noise.

3.11.2 Alternatives
The selected alternative is an alternative in which use of technologies allowing effective
acoustic treatment of dominant noise sources is made.

3.11.3 Acoustic characteristics of the noise sources
This chapter describes the acoustic characteristics of dominant environmental noise
sources. The characteristics were received from the designer of the plant.
Following is a description of the dominant noise sources (see Figure 3.3.7.1).
•

Gas Turbine and Steam Turbine building
Several sources are located inside the turbine building (see Drawing 3.3.7.1),
which are treated for noise, so that the maximum level of noise that is generated
inside the building shall not exceed 85 dB(A) (Table 3.11.3-1). The walls and the
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ceiling of the room shall be sealed. The spectrum of the noise level inside the
turbine building by octave bands is presented in Table 3.11.3-2.
•

Main steam boiler (HRSG) stack
The stack is a source of noise that is located high above the ground. After
installing typical silencers the sound power level of noise radiated through a
stack shall be 100 dB(A) (Table 3.11.3-1). The spectrum of the sound power
level by octave bands is presented in Table 3.11.3-3.

•

Main steam boiler (HRSG)
The sound power level of noise radiated from the side of the air inlet and the air
outlet shall be 97 dB(A) (Table 3.11.3-1). The spectrum of the sound power level
by octave bands is presented in Table 3.11.3-3.

•

Air cooled condenser
The sound power level of noise radiated from the side of the air inlet and the air
outlet is given in Table 3.11.3-1. The spectrum of the sound power level by
octave bands is presented in Table 3.11.3-3.

•

Boiler feed pumps
The sound power level of noise radiated to the environment for each of the two
feed pumps shall be 95 db(A) (Table 3.11.3-1). The spectrum of the noise by
octave bands is presented in Table 3.11.3-3.

•

Emergency diesel generator
The sound power level of noise radiated by the diesel generator shall be
102 dB(A). The spectrum of the sound power level by octave bands and by 1/3
octave bands is presented in tables 3.11.3-3 and 3.11.3-4.
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Table 3.11.3a – general description of dominant noise sources at the plant
Dimensions of the source of Sound power level,
Source of noise
noise, [m]
dB(A)
Length

56

Width

32

Height

12

Stack

Height

40

100

Boilers

Height

8

97

Air inlet side

Height

12

100

Air outlet side

Height

26

99

Supply pumps (2)

Height

1.0

952

Height

1.5

102

Turbine building

Less than 851

Cooling tower:

Emergency diesel generator (in
acoustic cell)
1. Noise level inside the room, in dB(A)
2. For each pump

Table 3.11.3b – spectrum in octave bands of the noise levels inside the turbine
building
Frequency, Hz
Noise level, dB
63

95.5

125

94.6

250

81.4

500

78.4

1000

78.0

2000

76.4

4000

76.2

8000

72.5

Total, dB(A)

85
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Table 3.11.3c – spectrum in octave bands of the sound power levels for dominant
sources at the plant
Sound power level, dB
Frequency,
Cooling
Cooling
Emergency
Feed
Hz
Stack
Boiler
tower, air
tower, air
diesel
pump
inlet side outlet side
generator
63
112.5
108.8
105.3
101.1
83.6
99.1
125
106.5
101.8
101.3
97.1
85.6
102.0
250
104.5
95.8
100.3
98.1
87.6
100.6
500
97.5
91.8
97.3
97.1
89.6
94.4
1000
91.5
92.8
94.3
93.1
89.6
93.1
2000
83.5
85.8
92.3
91.1
89.6
94.0
4000
77.5
87.8
86.3
87.1
85.6
91.1
8000
77.5
64.8
79.3
75.1
80.6
99.0
Total,
100
97
100
99
95
102
dB(A)
Table 3.11.3d – spectrum in 1/3 octave bands of the sound power level of the
emergency diesel generator
Frequency, Hz
Lw, dB
Frequency, Hz
Lw, dB
Frequency, Hz
Lw, dB
63

81.9

400

90.5

2500

87.9

80

99

500

89.3

3150

86.9

100

98.9

630

88.9

4000

86.4

125

93.6

800

87.9

5000

85.7

160

97.6

1000

88.7

6300

89.2

200

91.4

1250

88.2

8000

95.1

250

99.2

1600

89.1

10,000

95.8

315

92.2

2000

90.3

Total, dB(A)

102

In accordance with the explanations given by the designers of the plant, as well as the
Siemens and Alstom companies, dominant sources do not cause noise with a
prominent tone, in accordance with the definitions of the Hazard Prevention Regulations
(unreasonable noise), 1990. However, at this stage of the design, when acoustic
characteristics at the resolution of 1/3 octave cannot be presented it cannot be proven
that the noise will not contain a prominent tone. For this reason, in the present
document the noise levels relevant to the “Hazards Prevention Regulations
(unreasonable noise), 1990, shall be calculated with a +5 dB(A) correction for a
prominent tone before they are compared to the criteria.
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3.11.4 The effect of non-standard activities on the noise level of the plant
No influence is expected from non-standard activities (such as HRSG vent valves and
safety valves) on the equivalent daytime and nighttime environmental noise level from
all the sources of noise at the plant, as applicable to the allowed noise level criteria.
Based on an explanation received from the designers of the plant and the Siemens and
Alstom companies, in all events of this type the noise level shall be similar to the level of
noise from the dominant sources, when the duration of the noise is very short (a few
seconds). Thus the noise does not contribute to the equivalent noise level even for short
periods of time.
Following is a description of data received from the manufacturer and their implications
in terms of environmental noise:
1. Among the sources of noise that may be present for short periods of time there
are: safety valves and HRSG vent. The safety valves may operate occasionally,
while the HRSG vent is expected to operate only during the starting and the
deactivation procedures of the generator.
2. The duration of operation of these sources on noise varies between a few
seconds and one minute for the safety valves and 2 minutes for the HRSG. For
this reason, in accordance with the definitions in the Hazards Prevention
regulations (unreasonable noise), 1990, “offensive noise – noise that appears
suddenly and decays fast, which has a short duration of usually less than 1
second…”, these sources produce a variable noise and are not defined as
offensive noise.
3. The sound power level of the noise radiated by these sources does not exceed
125 dB(A), and can be reduced upon requirement by standard noise reduction
means to about 95 dB(A).
4. The table below gives the projected noise levels in accordance with the most
stringent criteria defined in the regulations (the criterion of the noise level is
equivalent to 30 minutes inside a building). The noise level is the level that will be
generated inside the residential houses closest to the plant (in Timorim, at a
distance of 590 m), when the sources of noise are active, due to the operation of
a valve (for one minute) or an HRSG vent (for two minutes).
The calculation was carried out under several conservative assumptions: without
taking into account the absorption of noise in the air and the absorption of noise
by the ground. The difference in noise levels between the inside and the outside
of the building was obtained as 5 dB(A), as usual.
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Table 3.11.4 Noise from safety valves
Sound
Noise level with the source Noise level equivalent to
Source of noise power level,
operating, inside a
30 mins inside a building,
dB(A)
building, dB(A)
dB(A)
95
31.5
19.7
Valve
105
41.5
29.7
115
51.5
39.7
95
34.5
22.7
HRSG
105
44.5
32.7
115
54.5
42.7
Conclusions
• These sources of noise are not associated with dominant sources of noise of the
plant, and using typical noise silencers the noise from these sources can be
reduced to a level much lower than the daytime and the nighttime criteria.
• The design of the silencers shall be carried out during the stage of detailed
design based on the actual sound power level of the designed valves and the
HRSG vent, while the noise level from all of its sources at the plant meets the
design criteria.
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Chapter D

318
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Chapter D
4.0 General...............................................................................................................326
4.0.1 Environmental Contribution of the plant to the area ...................................... 326
4.1 Projected air quality .......................................................................................... 327
4.1.1Pollutant dispersion calculations……………………...……...…..…….…..……342
4.1.2 Model running results…………………………………….….…………….……..344
4.1.3 Meteorological conditions which could create pollution hazards ...................344
4.1.4 Description of conditions that can create air pollution hazards …………...…346
4.1.5 Smokestack continuous monitoring ………………………………….….……...346
4.1.6 Smokestack periodic tests………………………………………………..…….. 346
4.1.7 Forecast of dispersion calculations ………………….……………….……..….347
4.2 Risk overview ………………………………………..….…….……………….……347
4.2.1 Risk assessment components ………………………………….………..…....…347
4.2.2 Sources of risk within plan ...................................... .................................... 348
4.2.3 Hazardous materials…………………………………………………………….. 356
4.2.4 Identification of incidents scenarios ………………………………………..…...365
4.2.5 Determination of separation distances ………………………………..…...….. 370
4.2.6 Examination of the risks of hazardous materials ........................................ 375
4.2.7 Conclusions and recommendations ………………………………….……… 422
4.3 Seismic risks.................................................................................................... 425
4.3.1 Active faults and earthquakes ...................................................................... 425
4.3.2 Analysis of amplification of seismic vibrations ............................................. 427
4.3.3 Recommendation as to perform a site reaction review................................. 431
4.3.4 Recommendations for reducing and preventing seismic risk ....................... 431
4.4 Water and wastewater …………………………………………….………………432
4.4.1 The situation planned vs. Existing situation of wastewater treatment ………432
4.4.2 Description of failure scenarios in wastewater treatment facilities, storage of
materials, fuels and oils ………………………………………….…............................ 435
4.4.3 Potential of polluted upper runoff discharge.................................................. 436
319
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

4.4.4 Penetration to protective radii ……………………………….………...……….439
4.5 Soil and groundwater contamination .............................................................. 437
4.5.1 Possible contamination sources…………………………………...………….. 437
4.5.2 Evaluation of the quantity and characteristics of contaminated soil
…………………………………………………………………………………………..….437
4.5.3 Method for detailed investigation of soil contamination potential……........... 437
4.5.4 Target evacuation compared to offered reference
levels....................................................................................................................... 438
4.5.5 Analysis of hydrological implications of contamination ................................ 438
4.6 Visual impact and Archaeology ..................................................................... 439
4.6.1 The visual impact of the proposed plant ...................................................... 439
4.6.2 Visual impact of proposed plant facilities and switching yard....................... 442
4.6.3 Archaeology……………………………………………...……………………….. 455
4.7 Prevention of damage to natural values ......................................................... 455
4.7.1 The expected impact on the fauna and flora ................................................. 455
4.7.2. Shifting unique flora ………………………………………….…………………. 456
4.7.3 The impact on ecological corridors ................................................................ 456
4.7.4 Measures to prevent negative effects on flora and fauna ............................ 457
4.8 Prevention of noise from the plant ................................................................... 458
4.8.1Noise during operating stage ………………………………………….………. 458
4.8.2 Noise during construction stage …………………………….………………….468
4.9 Electro - magnetic compliance and human safety to radiation …………....... 469
4.9.1 General…………………………………………………………………………... 469
4.10 Changes in land uses and designations ...................................................... 475
4.10.1 Conflicts with possible land designations ……………….............................. 475
4.10.2 Implications of energy transmission lines on land uses .............................. 476
4.10.3 Changes in land designations…………………………………………...….…..477
4.10.4 Reduction of negative impacts ………………………………………………….477

320
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Charts
Chart 4.1.1.1 Concentrations of Nitrogen oxide from diesel powered plant ............330
Chart 4.1.1.2 Compilation of concentrations of Nox from the diesel power plant,
surrounding industry and vehicles………………......................................................331
Chart 4.1.1.3 Concentrations of sulphur dioxide from Diesel power plant………... 332
Chart 4.1.1.4 Concentrations of sulphur dioxide from surrounding industry and Diesel
power plant............................................................................................................. 333
Chart 4.1.1.5 Concentrations of particles from Diesel power plant........................ 334
Chart 4.1.1.6 Concentrations of particles from surrounding industry and Diesel power
plant....................................................................................................................... 335
Chart 4.1.1.7 Concentrations of Nitrogen oxide from gas powered plant………... 336
Chart 4.1.1.8 Concentrations of Nitrogen oxide from gas power plant, surrounding
industry and vehicles …………………………………………………….…….……….337
Chart 4.1.1.9 Concentrations of sulphur dioxide from gas power plant..................338
Chart 4.1.1.10 Concentrations of sulphur dioxide from surrounding industry and gas
power plant............................................................................................................ 339
Chart 4.1.1.2.1 Concentrations of Nitrogen dioxide ……………...……….…..…… 341
Chart 4.1.3.1 Number of lattice in which a maximum was documented in
months................................................................................................................... 345
Chart 4.1.3.2 Number of lattice in which a maximum was documented in hours
............................................................................................................................... 345
Chart 4.2.2.1 Hazardous points inside the planned power plant………………...... 354
Chart 4.2.5.1 Industry facilities and gasoline stations nearby the power
plant........................................................................................................................ 372
Chart 4.2.5.2 Nearby areas of residency to the power
plant........................................................................................................................ 374
Chart 4.2.6.3 A - Risk radii- containment system diesel burn, Radiant heat flux
……………………………………………………………………………………….……..385
Chart 4.2.6.3 B - Risk range - Fire Scenario from venting system and appropriate
safety distances in accordance to GUSNIE tables
…………………………………..….………………………………………………………386
Chart 4.2.6.3 C - Risk range - additional substances in day to day
usage....................................................................................................................... 387
Chart 4.2.6.4 Personal risk lines around the PRMS ………………..……………….. 396
321
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Chart 4.2.6.5 Risk radius from the vent................................................................... 399
Chart 4.2.6.6 A - Cloud center height for both meteorological situations…………..401
Chart 4.2.6.6 B - Height for 25% both meteorological situations …..............………404
Chart 4.2.6.6 C - Frequency of explosive atmospheres.......................................... 406
Chart 4.2.6.6 D- Radius zone free of ignition sources (35 meters minimum in
accordance with Israel natural gas lines)................................................................ 409
Chart 4.2.6.7 - Risk range of Ammonia leakage scenario from Neighboring industry,
Concentration of Attribution PAC2 ………………………………………..………..…..413
Chart 4.2.6.9 A - Truck traffic in the direction of a power station in the existing
situation................................................................................................................... 418
Chart 4.2.6.9 B - Truck traffic in the direction of a power station in case an
interchange will be built........................................................................................... 419
Chart 4.3.1.1 Liquefaction potential map................................................................ 426
Chart 4.3.2.1 Subsoil map …………………………..………………………..……..….428
Chart 4.3.2.2 The potential for Increased ground accelerations.............................429
Chart 4.3.2.3 413 Israeli standard map ……………………………...……………….. 430
Chart 4.6.1.1 Simulation of the planned power plant.............................................. 440
Chart 4.6.1.2 Simulation of the planned power plant- magnification........................441
Chart 4.6.2.1 view 1…………………………………….………………………….……..444
Chart 4.6.2.2 view 2………………………………………………………………..……..445
Chart 4.6.2.3 view 3 …………………………………………..……………….…………446
Chart 4.6.2.4 view 4………………………………………………………..…….….……448
Chart 4.6.2.5 view 5 ………………………………………………………………..…….449
Chart 4.6.2.6 view 6 ………………………………………………….………….……….450
Chart 4.6.2.7 view 7 ……………………………………….……………………….…….451
Chart 4.6.2.8 view 8 ……………………………………………….……………………..452
Chart 4.6.2.9 view 9………………………………………………………….…….……..453
Chart 4.6.2.10 view 10 ………………………………….……………….…………..…..454
Chart 4.6.2.11 view 11 ……………………………………………………………..……455

322
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Chart 4.8.1.4.1 Noise measurement points for the plant operation
phase...................................................................................................................... 461
Chart 4.9.1 Border limits of the magnetic field flux outside the
station..................................................................................................................... 474

323
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Tables
Table 4.1.1 A - Power plant smokestack Features.................................................. 327
Table 4.1.1 B - Structures data entered in the PRIME model ………………..……..329
Table 4.1.1 C - Concentrations of NOX and SOX in sensitive points...................... 340
Table 4.1.1 D - Concentrations of particles in sensitive points ............................... 341
(A single data set for Particles is shown since the facility has no effect on particle
concentration in the area)
Table 4.1.1 E - The predicted situation of NO2 concentrations in sensitive
points........................................................................................................................341
Table 4.2.2 A - List of hazardous substances used in power plants....................... 348
Table 4.2.2 B - List of hazardous substances according to the nature of risk and
safety measures...................................................................................................... 350
Table 4.2.3 A - Typical components of natural gas................................................. 357
Table 4.2.3 B - Summary for hazardous materials data.......................................... 361
Table 4.2.3 C - Waste and packaging of hazardous materials.................................363
Table 4.2.4 A - Vent data for an initiated release.................................................... 366
Table 4.2.4 B - Gas system data............................................................................. 367
Table 4.2.5 A - Classification of risk recipients........................................................ 370
Table 4.2.5 B - Evaluation of distance of sites /plants (as in chart 4.2.5.1 above), from
plant border ……………………………………………………….………………...…….373
Table 4.2.5 C - Distance of communities from the border of plant
compound................................................................................................................ 375
Table 4.2.6.1 - Scenarios analyzed in the survey……………………..……….…….. 375
Table 4.2.6.3 - Risk range for deterministic scenarios ........................................... 381
Table 4.2.6.4 A - Pipeline data in PRMS plant …………………….….......……….…390
Table 4.2.6.4 B - Probabilities at the base scenarios.............................................. 391
Table 4.2.6.4 C - Prevalence of wind direction according to wind velocity at the base
scenarios................................................................................................................ 392
Table 4.2.6.4 D - Meteorological conditions at the base scenarios........................ 393
Table 4.2.6.4 E - Summary of prevalence of direction of the wind according to the
meteorological conditions........................................................................................ 394
Table 4.2.6.4 F - Risk ranges in JET FIRE scenario …………………………………395
324
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Table 4.2.6.4 G - Risk ranges in Flash Fire scenario……………….…….…….…… 396
Table 4.2.6.5 A - Risk circles for thermal radiation from pipeline inside the plant and
diesel storage tank ................................................................................................. 397
Table 4.2.6.5 B – Risk circles for thermal radiation from vent ................................ 398
Table 4.2.6.6 A - Cloud size calculation data.......................................................... 402
Table 4.2.6.6 B - Distance of gas cloud emitted from vent according to LEL
value........................................................................................................................ 403
Table 4.2.6.7 - Range of risk of exposure of gas ammonia in the air to unprotected
people……………………………………………………………………….…………..... 411
Table 4.2.6.8 - Reference for the various scenarios suggestions raised in the letter of
Mr. Shlomo Ovadia.................................................................................................. 415
Table No. 4.8.1.2 - The spectrum of sound power level in octave bands to noise
radiated on turbines structure..................................................................................459
Table 4.8.1.4 - Distance between sources and noise receivers,
meters..................................................................................................................... 460
Table 4.8.1.5 - Repair for radiation directionality of smokestack and cooling tower,
dB................................................................................................................. ...........463
Table 4.8.1.6.1 - Predicted noise levels by proposed power plant operation into
sensitive facades the environment and at the border plant, dB (A)……………...… 464
Table 4.8.1.6.2 - Predicted noise levels by proposed power plant operation in homes
with open windows, dB (A) ………..………...……...............................................465
Table 4.8.1.7 - Equivalent maximum permissible noise levels in residential area and
schools ....................................................................................................................465
Table 4.8.1.8 - Predicted noise levels by proposed power plant operation in houses
………………………………………………….………………………………….…….... 466
Table 4.9.1 A - Power plant transformers .............................................................. 470
Table 4.9.1 B - Cables and busbars at the power plant ......................................... 470
Table 4.9.1 C - Summary Table magnetic flux dissipation modes.......................... 470

325
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Chapter Four
4.0 General
4.0.1Environmental Contribution of the plant to the area
Following the decision of the plenum of the Planning & Building Committee
dated 30.3.09 that "as part of the test planning and impact assessment on the
environment, developers will be asked to introduce environmental contribution
of the plant to the area in terms of use of gas and electricity "... an
environmental review of the possible contribution of the plant area was carried
out. In this review we examined the broad impacts on air quality in Beer Tuvia
area as a result of the arrival of natural gas to the area as part of establishing
the power plant that runs on natural gas. It is likely that the plant will advance
natural gas reaching the industrial zone, and conversely its absence will
cause the late arrival of natural gas to industry in the area.
For the purpose of the construction of the power plant PRMS (Pressure
Regulation Metering System) will also be built. A facility that will enable the
industrial zones in the area to use natural gas at low pressure.
In a situation where the industry, in whole or in part, will shift from the use of
heavy fuel to natural gas, a great amount of pollutants emitted to the area will
be reduced.
The risk of fuel storage tanks will be decreased, and also there will be no
need in road tankers that routinely come into the area. These containers are
portable and constitute significant risk factor and also emit pollutants during
traffic.
The review was divided into two parts, the first part, a number of examples
from the world which review the transition to natural gas in different parts of
the world are being brought, and the second part is a trial to characterize the
transition quantitatively .
The idea behind the quantitative test is that the establishment of power plant
working on the basis of natural gas in an industrial zone is a catalyst for
transition of civil industries to use natural gas using the gas pipeline reaching
the area. Natural gas supply to factories in the industrial zone will lead to
significant reduction in air pollution created today by burning heavy fuels
polluting more than natural gas and will help reducing energy costs of
enterprises .
Testing conducted by the Committee of Energy Manufacturers Association
showed that about 90 - small and medium enterprises in central and southern
Israel express an interest to shift to natural gas. The problem at hand is the
cost of distribution and bringing gas to the proximity of the industries.
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In order to make a quantitative calculation comparing the emissions from the
use of refined fuels products such as those used in the present, and the
estimated emission from the use of natural gas, an estimated amount and
types of fuel that are used today was evaluated and emission was calculated,
as well as emission from an equivalent amount of natural gas .
According to the calculations it appears that the transition of all industry in the
area to natural gas the following emissions for 2030 will be reduced: around
390 tons of sulfur oxides SO2 per year, 63 tons of nitrogen oxides,
approximately 37 tons of carbon monoxide and 14,000 tons of CO2. Also, a
similar assessment of the future state of the fuel savings was made for the
year 2020.
Full details of the calculations for these estimates are presented in Appendix
12 – reduction of pollutants emission as a result of exchanging fuels in the
area.

4.1 Projected air quality
4.1.1Calculations of pollutants dispersing
The proposed power plant data obtained from "IPM" by their American
planners
Table 4.1.1 a – Power plant smokestack characteristics
Diameter of smokestack
Amount of emitted gas from
smokestack
Emission temperature
Height of smokestack

6 meters
2.24 million cubic meters per hour
82 degrees Celsius
40 meters

Minimum smokestack height calculation
The minimum smokestack height calculation was done by a method taken
from TA Luft 2000: Nomogram to determine smokestack height. Below is
measurement of NO2, measurement was made for NO2 since according to
"regulations to prevent nuisances (Prevention of Air Pollution from Electricity)
2010, the amount of the permitted emitted Nox from Power plant constitutes a
higher concentration of pollutants from the rest .
Amount of gas emitted from the smokestack R = 2240000
Q = 2240000 m³ /h x50 Mg/M ^ 3x0.64 pollutant emission was calculated on a
maximum assumption of a pollutant permitted per volume unit.
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Unique factor of pollutant S = 0.1
Smokestack diameter D = 6
Exit Celsius temperature T = 82
Q/s = 112/0.1

Chart 2: stack height determination nomogram

According to the calculation nomogram for NO2, the minimum height of the
smokestack is around the 30 meters.
Concentration of pollutants in emitted gas :
To calculate the pollutants that would be emitted from the power plant a strict
assumption was made that the emitted maximum allowable concentrations of
pollutants would be in accordance with "The Regulations of prevention of
hazards (Prevention of Air Pollution by Electricity) Regulations 2010".
Calculation of the effect of structures of the downwash phenomenon
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To assess the impact of structures on the side of the DOWNWASH
phenomenon, downward air flow following the barrier, a comparison was
made between the two positions, one that takes into consideration structures
in the plant compound and a one that does not consider the structures on the
compound .
The way this comparison is made is by running AERMOD model, a point
source was entered to the model representing the planned power plant
smokestack at height of 40 meters, network of receptors were defined the in
the project area and its vicinity, at steady intervals of 20 meters from each
other .
The model was run once combining an algorithm (Plume Rise Model
Enhancements) PRIME ,Model that evaluates the impact of the
DOWNWASH, and once without the combining PRIME .
Structures which were entered to the PRIME model are:
Table 4.1.1 b – Data structures entered to the PRIME model
Structure
Cooling towers
Turbine
structure
boiler

Height (meters)
37
24

Length (meters)
72
52

width
42
12

30

25

16

The two model runs showed very close results, indicating that the structures
have no significant impact on concentrations in the region and therefore the
phenomenon of DOWNWASH is not problematic on this site.

Calculation of dispersion and concentration of pollutants in the space
Pollution dispersion calculations were conducted for two scenarios :
•Use of diesel fuel (in an emergency case)
•Use of natural gas
It should be emphasized that the scenario of burning diesel fuel is not
designed for everyday use, but only in an emergency in the absence of
natural gas .
All dispersal maps listed below were made with on a topographic background
without land designations because of cartographic load .Results of test
running of the model are made under assumption of powering the plant with
diesel in the charts listed below:
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Chart 4.1.1.1 concentrations of nitrogen oxide from diesel powered plant
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Chart 4.1.1.2 Compilation of concentrations of Nox from the diesel
power plant, surrounding industry and vehicles
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Chart 4.1.1.3 Concentrations of sulfur dioxide from diesel powered plant
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Chart 4.1.1.4 Concentrations of sulfur dioxide from surrounding industry
and diesel powered plant
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Chart 4.1.1.5 Concentrations of particles from diesel powered plant
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Chart 4.1.1.6 Concentrations of particles from surrounding industry and
diesel powered plant
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Chart 4.1.1.7 Concentrations of Nitrogen oxide from gas powered plant
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Chart 4.1.1.8 Concentrations of Nitrogen oxides from gas power plant,
surrounding industry and vehicles
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Chart 4.1.1.9 Concentrations of sulfur dioxide from gas in powered plant
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Chart 4.1.1.10 Concentrations of sulfur dioxide from surrounding
industry and gas powered plant
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Table 4.1.1 C - Concentrations of NOX and SOX in sensitive points
The following tables compare the expected concentrations after the
establishment of the plant to the existing situation. The presentation in the
tables is according to the required averaging by the target and the
environment values.
Concentration of contaminants – existing situation and suggested situation
NOX
recipient
Existing situation
gas
diesel
Half an
24 hour
Annual
Half
24
Annual Half an
24
Annual
hour
averaging averaging
an
hour
hour
hour
averaging
hour averg. averg.
averg. averg. averaging
averg.
92.45
9.01
0.84
107.3
9.34
0.88
125.58 11.31
1.1
Kfar Varburg
121.79
11.17
2.37
123.61 11.71
2.79
125.09 16.16
5.15
Timorim
125.95
22.23
2.7
127.96 22.5
2.83
129.74
24
3.61
Kiryat
Malachi
84.78
6.38
1.22
88.69
6.39
1.29
92.56
7.45
1.66
Avigdor
Azrikam
125.13
5.12
0.67
139.16 5.18
0.7
153.7
6.37
0.87
El Azi
195.22
26.16
2.57
197.24 26.17
2.6
198.43 26.24
2.77
Shaffir
74.07
5.07
0.57
75.67
5.1
0.6
77.64
6
0.73
940
560
940
560
940
560
Environment
standard
30
30
30
Target
standard
SOX
recipient
Existing situation
Gas
Diesel
Half an
24 hour
Annual
Half
24
Annual Half an
24
Annual
hour
averaging
an
hour
hour
hour
averaging
averaging hour averg. averg.
averg. averg. averaging
averg.
70.95
4.42
0.61
74.74
5.42
0.74
99.49
6.53
0.87
Kfar Varburg
112.95
6.27
1.18
112.97 9.59
2.61
112.98 12.55
3.95
Timorim
Kiryat
98.8
7.23
1.31
99.2
8.06
1.78
101.88
8.99
2.22
Malachi
Avigdor
65.43
4.88
0.72
66.5
5.66
0.94
72.36
6.47
1.16
Azrikam
111.07
4.92
0.55
114.54 5.47
0.64
135.29
6.02
0.75
El Azi
153.62
28.64
2.51
153.87 28.77
2.6
155.478 28.71
2.71
55.81
4.79
0.48
56.18
5.9
0.55
58.74
6.01
0.64
Shaffir
350
125
60
350
125
60
350
125
60
Environment
standard
20
20
20
20
20
20
Target
standard
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Table 4.1.1 D - Concentrations of particles in sensitive areas
(Single data set for the particles is shown since the facility has no effect on
the particle concentration in the area)
Particles (with and without the plant, gas and diesel)
coordinate
Three hourly
24 hour
Annual
recipient
averaging
averaging
averaging
46.68
6.21
0.26
Kfar Varburg 177583,624828
176216,626474
58.52
9.95
0.73
Timorim
175973,624361
282.46
36.5
1.78
Kiryat
Malachi
170765,628967
83.52
14.23
0.56
Avigdor
Azrikam
182590,625127
22.32
2.86
0.18
El Azi
174341,622793
14.46
4.53
0.43
Shaffir
174489,625191
40.89
0.25
300
200
75
Target
standard
TSP
Environment
150
60
standard
PM10
Target
50
20
standard
PM10
Table 4.1.1 E – Predicted situation of NO2 concentrations in sensitive
areas
NO2
coordinate
Daily
Annual
Daily
Annual
recipient
averaging averaging averaging averaging
99.9
99.9
percentile
percentile
Kfar Varburg 177583,624828
80.3
0.75
74.04
0.64
176216,626474
82.92
3.34
82.57
2.21
Timorim
175973,624361
85.28
1.98
84.32
1.61
Kiryat
Malachi
170765,628967
69.18
0.98
67.73
0.81
Avigdor
182590,625127
87.31
0.67
74.09
0.57
Azrikam
El Azi
174341,622793
28.5
1.23
26.31
0.98
Shaffir
174489,625191
57.98
0.57
54.36
0.49
Environment
200
200
standard
Target
40
40
341
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

standard

4.1.1.2 Ratio of nitrogen dioxide to all nitrogen oxides
Calculating the maximum concentrations of nitrogen dioxide
One of the changes in the Clean Air Act is a reference to concentrations of
nitrogen dioxide instead of all Nitrogen oxides, as was done so far .
To estimate the amount of nitrogen dioxide instead of overall reference to all
nitrogen oxides ,OLM (Ozone Limiting Method) algorithm was used; it takes
into account the quantity of ozone to limit the production of nitrogen dioxide
since there is a balance between the amount of ozone and the amount
production of nitrogen dioxide in the environment. When the emission from
burning fuels is primarily of Nitric oxide, Nitrogen dioxide production is a
process that requires ozone. Nitric dioxide production formula is
NO + O3 → NO2 + O2
In test running this model a strict assumption of using diesel was made in
order to represent the most difficult situation.
According to the new standard 99.9% of measurements should meet the
standard of 200 micrograms per square meter.
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Chart 4.1.1.2.1 Concentrations of Nitrogen dioxide
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As can be seen from the chart, the values do not exceed the threshold value,
specified in the document accompanying Clean Air Act (air quality values)
Stating that 99.9% of the measurements should be lower than 200 microgram
to cubic meter.

4.1.2 Test-run model results
A comparison of selected points in which pollutant concentrations were
calculated shows that the effect of the power plant, in a mode of diesel use, is
small :
•nitrogen oxides: The addition is between 28 microgram to cubic meter (Kfar
Warburg) to an addition of 2 microgram to cubic meter (El Azi).
•Particles: The results show no difference at all in the power plant
contribution of the particles it produces (even at work on the basis of diesel),
the amount of these particles is small, the problem of particles within the city
of Kiryat Malachi is generated from industry.
•Sulfur dioxide: A similar effect to the impact of nitrogen oxides when the
greatest change takes place in Kfar Warburg and the smallest difference in Al
Azi.

4.1.3 The meteorological conditions which could create pollution
hazards
To assess the times, in which according to the prediction, high pollution
concentrations were created, graphs are displayed, in which among all the
lattice points it recorded when the maximum concentrations were recorded in
five years of measurement.
It can be seen that most maximum measurements are during the morning
hours in the transition months.
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Chart 4.1.3.1 Number of lattice in which a maximum was documented in
months
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Chart 4.1.3.2 Number of lattice in which a maximum was documented in
hours
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According to the graphs shown above, the times in which it is expected to
have high concentration of pollutants, are the transition months in the early
morning. These times are characterized by situations of strong stability, weak
winds and shallow mixing layer, the combination of these features prevents
mixing of pollutants and causes high concentrations of pollutants.

4.1.4 Description of conditions in which air pollution hazards can be
caused
During the ignition, the average CO concentration will be around 3100 mg. /
standard cubic meter with a peak concentration of 5000 mg. / standard cubic
meter. shutdown data of the units are not currently available, since no specific
gas turbine was ordered. Emissions at these times will be analyzed in detail at
the building permit phase.

4.1.5 Smokestack continuous monitoring
Continuous monitoring systems that will be installed and operated in the plant
are in accordance with the requirements in "proposed version of regulations to
prevent hazards (Prevention of air pollution from electricity production) 2010",
continuous reporting in real-time reporting, routine reports and reports in case
of failure will be done in accordance with proposed version of regulations to
prevent hazards (Prevention of air pollution from electricity production) 2010".
Alternatively, if the plant operates within the framework of rules determined by
"the national professional echelon" of power plants operation.
For characterizing the continuous monitoring system, see section 3.3.6

4.1.6 Periodic checks at the smokestack
Pollutants listed in Appendix II to "proposed version Regulations (Prevention
of air pollution from electricity production) 2010" will be measured in power
plant's smokestack at the following frequency - once a year for the pollutants
measured by continuous measuring devices and every six months for
pollutants not measured by continuous measurement devices .
The following parameters will be sampled in exhaust gases in periodic
checkups: oxides of nitrogen, oxides sulfur, particulate matter and carbon
monoxide. Fuel rate of flow during sampling will also be measured .
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4.1.7 Expected dispersion calculations
According to the calculations of the models extra pollution created from power
plants emissions, is not high. Yet, according to the model, the concentrations
of nitrogen oxides and sulfur accumulated in the mountain's edges of Adullam
region, especially in Beit Nir (no deviations from standards) are sourced in the
industry in the area. It must be bared in mind that the calculations were based
on the state in which power plant Tzafit and Dalia based on diesel .
According to the findings of the predicted air quality editors of the survey saw
no need in proposing an addition monitoring plant to measure air pollution in
addition to the existing measurement plants in the area.
Monitoring plants located on project's compound today are: Kiryat Malachi,
Kfar Menachem Kiryat Gat and Amikam.

4.2 Overview of Risks
4.2.1Components of Risk Assessment
Risk assessment relates to all program components including :
A. natural gas pipeline in the power plant that reaches the PRMS .
B. gas plant to reduce pressure and measurement (PRMS)
C. gas pipeline in the plant area .
D. diesel storage system in the power plant in emergency which includes two
diesel tanks surrounded by secondary containment systems .
E. The storage of additional hazardous materials that would be used to
operate the plant such as: materials for water treatment and generators
cooling.
Calculations of risk ranges for gas, diesel and other materials which require to
operate the plant, was performed in the deterministic method used in Israel
and the United States, using ALOHA software (last version 5.4.2, December
2011).
Gas and diesel scenarios were calculated according to the dictated standard
conditions at the "Guide of Risk Management from stationary sources in terms
of incidents by hazardous substances (existing condition) Edition 2.0 "of the
Ministry of Environment. In addition, scenarios of the power plant operate
materials were calculated according to "an administrative notice policy of
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separation distances from stationary risk sources" of the Ministry of
Environment in June 2011 .
For calculations of heat radiation in pressure reduction metering station
(PRMS), probabilistic method was used as it appears in the Dutch standard
NEN 3650 and order of safety for natural gas in risks assessing .
Computer printouts and risk ranges for various calculations in this section are
attached in Annex 0.13.
4.2.2 Sources of risk in the project
Risk foci
The power plant includes a gas turbine and is fed in natural gas routinely.
During an emergency or in case of malfunction or failure in the supply of
natural gas, the turbine will be heated with diesel that will be fed by the
storage tank in volumes, which allow the operation of the turbine to 100 hours
of work. These plant components derive major risk foci in the plant as follows :
1 . Natural gas - will be used as main raw material in the IPM power plant .
2 . Diesel fuel - will be used in emergencies as a fuel replacement in case of
malfunction in the regular natural gas supply.
These materials are the main hazardous materials in the power plant which
have potential effect on the activity at the site of the plant .
For an ongoing operation of the power plant there will be a need for additional
hazardous materials. The plant is in the statutory planning stage and at
present it cannot be determined conclusively what these materials are.
In order to examine the existing risks of various operational substances, an
application was carried to the planners of the power plant, and a list of
substances that are used in similar operating power plants was submitted .
Below is a list of materials :

Table 4.2.2 A - list of hazardous substances used in power plants.
Serial
number
1

Chemical
substance
Oxygen
scavenger
(Accepta 2082)

2

Amine (Accepta

Ingredients
Sodium sulfite
80-100%
metabisulfite
<5%
Cyclohexylami

Concen
-tration
10%

Steam pressure

quantity

2-9 mmHg@ 20c
(for sodium
bisulfite 38-40%)

1.5 cubic
meter

20%

11 mmHg@ 20c

1.5 cubic
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3
4
5

6
7

8

9

10

11

12

13

2328)
Sodium
Phosphate
Hydrochloric
acid 32%
Sodium
hypochlorite 12%
Sodium
metabisulfite
Sodium
hydroxide
solution
Polymeric
filtering aid
(Accepta 4539)

ne 30%
____

5%

____

32%

(for 100%)
Less than 0.01
mmHg@20c
16kPa@20c

____

12%

2.3kPa@20c

____

10%

2.3kPa@20c

____

30%

____

2%

____

1 cubic
meter

2%

____

1.5 cubic
meter

100%

____

0.5 cubic
meter

____

____

____

25%

115 mmHg @ 20c

Propane butane
Isobutene

100%

12 batteries.
In each
battery 23
cylinders
containing
50 liters of
hydrogen in
pressure of
150
atmosphere.
Total of
18.75 kg
hydrogen in
a battery.
1 cubic
meter
200Kg

Ammonium
chloride 4%
acetic acid 15%
Antifouling agent According to
(Accepta 2091)
the
manufacturer
instructions –
substance
does not
include
hazardous
materials
Emulsion breaker Ether sulfate
(TTRAMFLOC®7
72)
Hydrogen
____
compressed

Ammonia
solution 25%
Thickened
Petroleum Gas

meter
3 cubic
meters
2.5 cubic
meters
1.5 cubic
meter
1.5 cubic
meter
1 cubic
meter
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Table 4.2.2 B below is a detailed presentation of each risk focus. This
presentation includes the following information: name of the material ,use, the
nature of risk, conditions in which the hazardous material, the type of activity
carried out and safety measures at each risk center. (Since at the stage of
writing this chapter of the report no detailed design the PRMS plant exists,
this paragraph was written on the basis of information from other plants).

Table 4.2.2 B – A list of hazardous substances according to the nature of
risk and safety measures
Risk center
Substance
Usage

Nature of risk

Conditions of hazardous
substance
Type of activity performed

Pressure reduction and metering
station PRMS
Natural gas
Reduction and measuring the pressure
of the incoming gas to the plant and
transferring it to internal pipes in the
power plant.
Leakage and /or fire resulting from the
release of gas from various systems at
the PRMS plant facility and from the
feeding pipe to the plant.
80 barg pressure, temperature 10-60
°c, diameter pipe (incoming)
12-inch, length of pipe 25 meters
PRMS plant includes the following
activities :
A. Input - gas feed pipe diameter 12"
B. filtering - filters and drainage
system which function is separating
drops and filtering pollutants, the gas
enters from the bottom of the filter,
passes through the medium filter and
out from the top of the filter .
C. Measurement and monitoring measurement and monitoring gas
system, which includes overall flow
rates .
D. Heating - Boiler heating system,
heating is required to prevent
condensation and accumulation of
fluid before reducing pressure. Gas
heating is performed by the heat
exchangers system when the water
the exchangers are heated in boilers
fed by the main gas pipeline .
E .Pressure reduction - each unit of
pressure reducing contains parallel
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Safety measures

Risk center
Substance
Usage
Nature of risk

Conditions of hazardous
substance
Type of activity performed
Safety measures
Risk center
Substance
Usage
Nature of risk
Conditions of hazardous
substance

Type of activity performed
Safety measures
Risk center
Substance
Usage
Nature of risk

action lines when one acts consistently
and the second is for backup, after
heating the gas the pressure is
reduced by pressure reducing taps to
required operational pressures of the
system.
Spigots system for regulating,
controlling and discharging the gas. A
PIG system which includes upper pipe
for cleaning the gas line. The PRMS
system will be built on a concrete floor
under a roofed shed.
Facility yard will be protected by
concrete walls.
Gas pipeline in the plant compound.
Natural gas
Conduction of gas
Leakage and/ or fire resulting by the
gas release from the underground
pipe in case of emergency.
Pressure 47b barg, temperature 10-60
°c, diameter of pipe 12 inches, length
of pipeline 60 meters.
Conducting gas from PRMS to the
power plant and within the plant.
Valves system for regulation, control
and discharge of the gas.
Vent used initiated release (high
pressure)
Natural gas
Gas discharge from system to air
Leakage and/ or fire resulting by the
gas release from the system.
The vent in the pipeline is in pressure
of 80 barg, temperature 10-60°c, and
diameter of pipeline 12 inches, length
of pipeline 60 meters. Diameter of vent
4'', height 10 meters.
Used for gas discharge for operational
use and in emergencies only.
Relevant distances as defined in this
survey.
Vent used for initiated release (low
pressure)
Natural gas
Gas discharge from system to air
Leakage and/ or fire resulting by the
gas release from the system.
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Conditions of hazardous
substance

Type of activity performed
Risk center
Substance
Usage
Nature of risk

Conditions of hazardous
substance

Type of activity performed
Safety measures

Risk center
Substance
Usage

Nature of risk
Conditions of hazardous
substance

Type of activity performed
Safety measures
Risk center
Substance
Usage
Nature of risk

Risk center

Conditions of hazardous

Pressure of 47 barg, temperature 1060 °c, diameter of pipeline 12 inches,
length of pipeline 60 meters. Diameter
of vent 4'', height 10 meters.
Used for gas discharge for operational
use and in emergencies only.
Diesel tanks
Diesel
Operating power plant in emergency in
case gas supply is interrupted.
Spill and fire of the diesel tank
contents in the containment system.
Two upper diesel tanks with a volume
of surface 4500 cubic meters each.
Containers are in separate
containment systems. In addition there
are diesel pumps for transferring and
lines for diesel supply to gas turbine.
Supplying fuel to the power plant.
Fire-fighting measures by the U.S.
NFPA guidelines and fire services ,
two separate concrete containers
Liquefied petroleum gas (LPG)
LPG
Gas used for initial ignition of the
system using diesel in case it is
required.
Leakage and/ or explosion resulting
from release of gas from the pipeline.
LPG is stored in gas cylinders in 48 kg
or 12 kg in a shed. It is in use only in
an emergency. Cylindrical LPG will be
protected by piles of sand bags
in two layers up to a height that hides
the cylinders.
Fuel supply to the power plant.
Secondary containment systems. See
details in paragraph 4.2.3 B
Substances for ongoing operation of
the plant
Hydrochloric acid 32%
Substances to treat water.
Spilling from tank and dispersion of
vapor in the air
Substances for ongoing operation of
the plant (cont.)
Hydrochloric acid 32% tank will be
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substance

Type of activity performed
Safety measures
Risk center
Substance
Usage
Nature of risk

Conditions of hazardous
substance
Type of activity performed

Safety measures
Risk center
Substance
Usage
Nature of risk
Conditions of hazardous
substance

Type of activity performed
Safety measures
Risk center
Substance
Usage
Nature of risk
Conditions of hazardous
substance

Type of activity performed
Safety measures

stored in chemicals shed in a
container of
2.5 cubic meters in a designated
containment
Used for an ongoing operation of the
plant
Secondary containment systems. See
details in paragraph 4.2.3 B
Substances for ongoing operation of
the plant
Solution of ammonia 25%
Substances to treat water
Spilling from tank and dispersion of
vapor in the air
Ammonia solution will be stored in a
tank of 1 cubic meters in a chemicals
shed in a designated containment
Used for an ongoing operation of the
plant
Secondary containment systems. See
details in paragraph 4.2.3 B
Substances for ongoing operation of
the plant
Sodium Hypochlorite 12%
Substances to treat water
Spilling from tank and dispersion of
vapor in the air
Sodium hypochlorite solution will be
stored in a tank of 1 cubic meters in a
chemicals shed in a designated
containment
Used for an ongoing operation of the
plant
Secondary containment systems. See
details in paragraph 4.2.3 B
Substances for ongoing operation of
the plant
Compressed hydrogen
Generator cooling
Leakage and hydrogen explosion
Compressed hydrogen will be stored
in hazardous materials shed in 12
batteries containing 23 cylinders each.
Each cylinder has a volume of 50 liters
pressurized to 150 atm.
Used for an ongoing operation of the
plant
Storing batteries in a designated
facility of cylinders in accordance with
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the guidelines of the Ministry of
Environment.
Chart 4.2.2.1. Hazardous points inside the planned power plant
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Ignition sources
During the process of a fire or explosion of flammable organic matter, a rapid
oxidation reaction takes place with the oxygen molecules in the air. This
chemical reaction depends on a minimum variable activation energy which
changes with every process of burning combustible material in air depending
on the material and its physical characteristics. Activation energy of an
incident of explosion or fire can be made from a spark.
At the power plant area there might be multiple sources of ignition, the
following are examples of factors can cause ignition in case there is an
explosive environment ignition source:
•Power source - from the electric network or operation of electrical equipment
such as lighting or equipment required to operate the plant, it should be noted
that in the risk areas of the plant electrical equipment will be equipped with
defenses required to prevent an ignition source, in conformity with Israeli and
international IEC60079 and / or Its U.S. counterpart NFPA497 .
•Ignition sources resulting from vehicles in the field .
•Ignition caused by human activity such as repair and maintenance activities
in the plant such as welding or grinding. It is to be noted that the plant will
practice "hot work" procedure with a description of the method to perform
maintenance works in a way that prevents formation of sparks (e.g. a tool
adapted to explosive atmosphere, as needed).
•Formation of static electricity .
•Other flame sources - such as burning torch or cigarette .
In areas classified as risk areas nearing natural gas systems and diesel, all
electrical equipment, including instrumentation and control will be such that is
compatible to explosive atmospheres in accordance with the Israeli and
International IEC60079 and / or its American counterpart NFPA 497.
Appropriate working procedures and supervision will be prepared for
preventing human ignition source. It is noted that "Map of ignition sources" is
not submitted since apart from the roads system, no other "voluntary"
resources are planned.
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Fuel secondary containment systems
The fuel tanks are designed in accordance with the Business Licensing
(Petroleum Storage Performance) 1976 and in accordance with other
applicable law. The containers will be located in two separate containers
made of concrete capable of absorbing capacity of 110% of diesel tank
content. Since no detailed design has been made yet for the diesel secondary
containment systems, for the performance of scenarios in the risks chapter it
was assumed that containment system's diameter is 26 meters per container.
Description of diesel systems is given in section 3.4.2 on chapter three. A
recommendation for planning diesel array is given in section E of the survey .
In a detailed design for diesel tanks secondary containment systems, a
reference to the means of extinguishment would be made, NFPA American
Organization appropriate guidelines, relevant laws and regulations (including
the Business Licensing Regulations, Petroleum Storage Law, 1976 and
Regulations of the fire services).

4.2.3 Hazardous materials
The hazardous materials
Below are data for hazardous materials which were identified as having
potential risk at the IPM power plant area .
The data include identifying information and characteristics of hazardous
materials as taken from safety sheets of ingredients, see Appendix 5 of the
report.
•Natural gas - the main fuel for the power turbine on IPM plant .
Natural gas is a mixture of gases in which the main component is Methane
CH4. The following table lists typical components of natural gas (according to
the data of the Tamar drillings from October 2011).

356
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Table 4.2.3 A - Typical components of natural gas
component
Methane
Ethane
Propane
Iso-Butane
Butane
Carbon dioxide
nitrogen
Total

Molar Percentage (%)
99.49
0.19
0.03
0.005
0.003
0.07
0.2
100

Weight percentage (%)
98.97
0.36
0.09
0.01
0.0125
0.2
0.33
100

Below are details of identifying data and properties for compressed natural
gas :
UN number: 1971
Risk group: 2.1 (flammable gas)
Emergency Treatment Code: 2SE
NFPA Code: 1 H, 0 -R, 4-F
Boiling Point: -161.5°c
Fusion Point: -182.6°c
Relative molar mass: 16.05
Flash Point: -222.2°c
Self-ignition Point: 650 °c
Upper explosive range: 5:00%
Lower explosive range: 15.00%
Legal risk phrases according to the European Directive :
Risk phrases: R12 (highly flammable):
Safety phrases:

S02 (out of reach of children)
S09 (keep the packing in a well-ventilated place)
S16 (away from source of ignition - no smoking)
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S33 (take precautions against static discharge)

Diesel - used as a fuel emergency replacement for 100 hours of work .
Diesel fuel is a mixture of hydrocarbon compounds containing aromatic
compounds .
Below are details of identifying data and properties for diesel :
UN number: 1202
Risk group: 3 (flammable liquid)
Emergency Treatment Code: 3Y
NFPA Code: 1 –H, 0 -R, 2 -F
Features: yellowish liquid with distinctive odor, not soluble in water.
Boiling point: 200 to 370 °c
Fusion point: below zero
Flash Point: over 65 °c
Self-ignition point: over 220 °c
Upper explosive range: 7.50%
Lower explosive range: 0.60%
Legal risk phrases according to the European Directive :
Risk phrases R 40: (limited evidence of a carcinogenic effect)
Safety phrases S02: (out of reach of children)
S36/37 (use protective clothing / suitable gloves)

Hydrochloric acid, 32% will be used for water treatment
Below are details of identifying data and properties for hydrochloric acid 32%
UN number : 1789
358
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Risk group: 8 (Corrosive)
Emergency Treatment Code: 2R
NFPA Code: 3 H, 0 - R, 0 -F:
Features: colorless aqueous solution with a sour and acrid odor
Boiling Point: 108.58 °c
Vapor pressure: 16 kPa @ 20 ◦c
Legal risk phrases according to the European Directive :
Risk phrases: R34, R37
Safety phrases: S01/02, S09, S26, S36/37/39, S45

Solution of ammonia 25%will be used for water treatment
Below are details of identifying data and properties for 25% solution of
ammonia
UN number:

2679

Risk group: 8 (Corrosive)
Emergency Treatment Code: 2R
NFPA Code: 3 -H, 0 -R, 1-F
Features: colorless clear solution with the smell of ammonia; dissolves in
water
Boiling point: 27 °c
Vapor pressure: 115 mm mercury at 20°c
Legal risk phrases according to the European Directive :
Risk phrases: R34, R50
Safety phrases: S45, S61, S01/02, S26, S36/37/39

Sodium Hypochlorite 12% will be used for water treatment
Below are details of identifying data and properties for Sodium Hypochlorite
12%
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UN number:

1791

Risk group: 8 (Corrosive)
Emergency Treatment Code: 2X
NFPA Code: 3 -H, 0 -R, 0-F
Features: green to yellow clear liquid, dissolves in water, has a strong chlorine
smell
Boiling point: 100 ° C
Vapor pressure: 2.3 kPa @ 20 ◦c
Legal risk phrases according to the European Directive :
Risk phrases: R31, R34, R50
Safety phrases: S28, S45, S01/02, S37/39, S50, S61

Compressed hydrogen - will be used to cool the generator
Below are details of identifying data and properties for compressed hydrogen :
UN number:

1049

Risk group: 2.1 (flammable gas)
Emergency Treatment Code: 2SE
NFPA Code: H = 0 F = 4 R = 0
Features: compressed gas colorless, odorless, non-soluble in water
Boiling Point: -252.8 °c
Self-ignition point: 500 °c
Upper explosive range: 4%
Lower explosive range: 75%
Legal risk phrases according to the European Directive :
Risk phrases: R 12
Safety phrases: S09, S16, S33
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The following table summarizes data including size, amount of storage units
and identifying details of the hazardous materials.

Table 4.2.3 B – Summary of hazardous materials data
Substance

Use

Natural gas

Uses as
energy
source for
the gas
turbine in
the power
plant

Diesel

Quantity

Continuous
supply from
transmission
lines of natural
gas .Gas flow
rate in the
pipeline will be
approximately
85,000 cubic
meters/ an hour
during ongoing
activity of the
plant . About
35,000 Kg. of
natural gas
throughout the
system at a
given moment.
Uses as
Two upper
substitute
diesel tanks ,
fuel in
with a volume of
emergency 4500 cubic
for 100
meters each,
hours of
located in
work
separate
secondary
containment
systems.
The amount of
fuel specified
above is after
taking
precautions and
taking into
account
excess storage
of
diesel over
quantity

Way of
storage

Method of
storage

Transmission
pipes and
pressure
reduction
and metering
station

Continuous
transmission.
No storage
units.
Underground
pipelines in
array of gas
supply to the
plant.

Two upper
tanks

Fuel tanks
will be
located
within a
secondary
containment
system that is
capable of
absorbing
110%
capacity of
fuel tank
stored in
them .
fuel tanks
data :
15 meters in
height and 20
meters in
width.

Storage
conditions/
planning data
Gas pipeline is
planned in
accordance with the
Dutch standard
NEN 333650 which
is valid in Israel.
Planning pressure
of 47-80 barg.
Content
temperature 10<>+60 degrees
centigrade.
Diameter of pipes
up to 12'' within the
plant

Fuel tanks are
planned in
accordance with
Business Licensing
regulations
(Fuel Storage)
1976, and in
accordance with
other relevant laws .
The distance
between the side
wall of the container
and the fence to be
not less than 6
meters.
The distance
between the side
wall of the container
to the containment
is 3 meters.
each container will
be designed with
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required by the
manufacturer's
instructions for
diesel
consumption for
100 Hours

drainage system in
accordance with the
standards .
containment will be
designed with
capacity of
110% of the volume
of the container, at
necessary height to
avoid leakage of
diesel
In the case of
spilling .
Sides of the
containment and its
floor will be
sealed to diesel .
containment will
withstand
hydrostatic pressure
of the liquid.

Hydrochloric Water
acid 32%
treatment

Container of 2.5
cubic meters on
a designated
secondary
containment
system

container

Ammonia
Water
solution 25% treatment

Container of 1
cubic meter on
a designated
secondary
containment
system

container

Storage on a
secondary
containment
system that is
capable to
contain 110%
of the
container's
volume.
walls of
containment
will be about
20 - 50 cm.
larger and
wider than
length and
width of the
container
Storage on a
secondary
containment
system that is
capable to
contain 110%
of the
container's
volume.
walls of

Stored in a
designated
containment in
hazardous materials
warehouse of,
including safety
storage
relating to
separation of
materials, positions
to treat spilling and
absorption in
accordance with the
requirements of the
Ministry of the
Environment

Stored in a
designated
containment in
hazardous materials
warehouse of,
including safety
storage
relating to
separation of
materials, positions
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Sodium
hypochlorite
12%

Water
treatment

Container of 1.5
cubic meters on
a designated
secondary
containment
system

container

Compressed
hydrogen

Water
treatment

12 batteries.
Each one
contains 23
cylinders which
contain 50 liters
of hydrogen
under pressure
of 150 atm.

cylinders

containment
will be about
20- 50 cm.
larger and
wider than
length and
width of the
container
Storage on a
secondary
containment
system that is
capable to
contain 110%
of the volume
Container.
walls
of
containment
will be about
20- 50 cm.
larger and
wider than
length and
width of the
container
Batteries

to treat spilling and
absorption in
accordance with the
requirements of the
Ministry of the
Environment

Stored in a
designated
containment in
hazardous materials
warehouse of,
including safety
storage
relating to
separation of
materials, positions
to treat spilling and
absorption in
accordance with the
requirements of the
Ministry of the
Environment

Storage of hydrogen
batteries in a
designated facility
and in accordance
with the
requirements of the
Ministry of
Environment.
Storage will be
under a shed with a
slope roof, not
entirely closed.

Below are details of waste and packaging of hazardous materials expected to
be created, including the amount and method of evacuation of the waste.

Table 4.2.3 C - Waste and packaging of hazardous materials
Type of waste/
packaging

Quantity

Means of evacuation
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Oil waste
Waste water
Water treatment
process waste

____
Not relevant
Not relevant

Required chemicals
remnants for ongoing
maintenance in the
plant compound
Water treatment
materials

Negligible quantity

Negligible quantity

Used oil will be collected
in barrels and will be
evacuated for re use by
the supplier or an
authorized company
that treats used oil.
Operational remnants of
oil will be evacuated by
the drainage system of
the plant to an oil-water
separator in the plant.
The separated oil will be
evacuated by a truck
outside the site,
according to the law
requirements.
Evacuation to an
authorized waste site.

Evacuation to an
authorized waste site.

Location of hazardous materials storage– In chapter E a recommendation
is included according to which it will set in the regulations, that a provision for
a building permit will be a submission of a detailed design for storage of
hazardous materials according to the types in the plant compound as stated in
a summary paper of a work meeting held in the Committee for Planning and
Construction on 8.11.2010 (appendix 14).
Upon the beginning of the operation of the plant a procedure regarding
hazardous substances, storage and removal will be written.
Location of waste storage– In chapter E a recommendation is included
according to which it will set in the regulations, that a provision for a building
permit will be a submission of a detailed design for waste storage according to
their types in the plant compound, as stated in a summary paper of a work
meeting held in the Committee for Planning and Construction on 8.11.2010
(appendix 14).
Upon the beginning of operating the plant a procedure regarding Waste,
waste separation, storage and removal will be written.

Protection and passive protection means planned within the power plant
compound :
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•Diesel secondary containment system as specified in section 4.2.2 Part III
the detailed planning will determine that they are be built from concrete in
accordance with the Home Front Command and the Ministry of Environment .
•Secondary containment systems for additional hazardous materials
designed for operational uses (e.g. Substances for water treatment) will be
resistant to the materials in them and will be able to absorb 110% of the
volume of container within, in accordance with the requirements of the
Ministry of Environment .
•Hazardous waste will be stored in a cage around which there will be a curb
at the height of 15 cm. The cage will have a slope ramp for entrance and exit
of forklifts safely. Waste removal will be carried out in accordance with the
guidelines of the Ministry of the Environment.

Means of treatment in incidents planned within the power plant :
•Pumps for spilled diesel from the secondary containment system to the
tanker trucks to evacuate when spilled event occurs.
•means of absorption and collection. Absorption sleeves will absorb local spill
of oil / diesel / other hazardous substance for evacuation during a local event.
An empty container for removal will be placed. Spilling of the dangerous
substance will be removed in accordance with the Ministry of Environmental
Protection to an authorized site .
•Fire extinguishing equipment according to Firefighting and Rescue Services
guidelines and other means in accordance with the American NFPA relevant
guidelines.
•Emergency protective equipment for the emergency team members .
•First aid measures (including measures to treat burn victims)
•Eyes washing facilities and emergency showers .
The plant is still in statutory planning stages. However, it is likely that a
hazardous materials shed will be built at the area of the plant. The shed will
be built in accordance with the Ministry of Environmental Protection and in
accordance with conditions of toxins permit. Hydrogen for cooling generator
will be stored in batteries in a shed with a slope roof not entirely closed.

4.2.4 Identifying incidents scenarios
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Possible scenarios in the plan listed below are the main scenarios that would
create significant potential incidents only .
4.2.4.1 Gas supply system on the power plant site scenarios
In order to select scenarios for gas supply system to the plant, a review of all
potential for an incident was made.
Below are details of the scenarios as stated :
1. Initiated release vent – vent is a safety accessory that allows initiated
emptying of natural gas from pipe system. In routine the vent is empty from
gas and only during an imitated release it is filled with gas which is released
into the open air.
Initiated release will take place in the event of an unusual event such as:
•During event of failure or damage to gas transmission pipelines which
requires an initiated and controlled release of gas.
•During maintenance works in the facilities or plumbing system at the plant, a
situation where a need of a initiated release through the vent might rise.
Below are data of vents designated for initiated release in the plant area:

Table 4.2.4 A – Initiated release vent data
Component

Pressure
(Barg)

Temperature
(Celsius)

Diameter
inches

Vent designated
for an initiated
release – high
pressure
Vent designated
for a initiated
release – low
pressure

80

10-60

4

Length of
pipe
segment
(meter)
60

47

10-60

4

100

2. Other complexes at the reducing pressure station and the power plant
A case in which there is a failure in one of the accessories in the pressure
reduction station or power plant such as piping, heat exchangers or other
components. This type of failure causes the release of all quantity of gas
trapped in the system's section being discussed.
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Following are the data of components of the gas system in the compound as
discussed in the risks chapter:

Table 4.2.4 B – Gas system data
component

Pressure
(Bar)

Temperature
(Celsius)

Diameter
inches

Length of
pipe
segment
(meter)
Connects to
8500 meters

Gas pipe
80
10-60
12
before
entering
PRMS
PRMS
80
10-60
4-12
25
facility
Pipes within 47
10-60
12
100
the plant's
compound
Details of possible incidents at each event centers listed above :

Initial incident - Gas discharge out of the system. This scenario includes the
release of an amount of gas imprisoned in the various system components
into the environment. The amount of gas released and the release rate are
function of system data such as pipe segment length, diameter of piping,
pressure, temperature and the like .
There are two scenarios of break of gas from transportation gas pipeline that
could lead to release to outside of the system, which are acceptable for risk
assessment :
•complete rupture of the pipeline .
•pipeline leakage .
According to the Requirements of Planning & Building Committee only
significant incidents should be marked and therefore pipeline leakage
scenarios were not taken into account in the risk assessment (but complete
rupture of piping scenarios only).
An incident in which the gas is released into the air, three forces are at work:
a convection (by the wind), diffusion - negligible at a wind velocity of more
than half a Km per hour and the power of gravity .
Possible continuation of the incident – ignition of the released gas. If
flammable gas or flammable vapors emitted to the air due to an incident, they
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move upwind while their dilution in the air and do not meet a factor for an
adequate activation energy, then the probability of an explosion or fire will be
zero. If this cloud meets the appropriate energy, combustion will occur only if
vapor or gas will be turned in their range of explosiveness . Explosiveness
range is a physical trait measured in percentages. This value reflects the
concentration of vapor or gas in air which may go through the oxidation
reaction with oxygen in the air, expressed in fire or explosion.
Explosiveness range of natural gas is lower range (LEL) 5%, upper range
(UEL) 15%.
After releasing the gas there are two options for ignition :
1) Instant ignition and flare of the gas jet for Jet-Fire.
2) Delayed ignition of steam cloud and flare at ignition point with no
explosion (Flash-Fire)

Because of natural gas properties and its lighter than air weight, in the
event of a leakage in an open space, the gas rises up in an upside
down cone shape and diluted quickly. In this situation and in view of
the expected quantity of vapor in the flammable cloud, it can be
assumed that the scenario of a natural gas leak followed by ignited
cloud and an explosion UVCE - Unconfined vapor cloud explosion
occurs is of low probability.

4.2.4.2 Failure scenarios in diesel supply system
The diesel supply for the gas turbines of the power plant will be
performed in state of emergency. Diesel supply will be carried out by
two diesel storage tanks with maximum capacity of 4500 cubic meters
each, which provide a quantity of diesel suitable for operating the plant
for 100 hours of work.
In order to select scenarios for diesel supply system for the plant a
review of all scenarios with the potential to create an incident was
made. The possible incident in the diesel supply system is loss of
content of diesel storage for the containment and burning the diesel in
the containment (pool fire).

4.2.4.3 Additional scenarios of additional materials that will be
used for ongoing operation
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1. Hydrochloric acid 32% will be stored in a tank which volume is 2.5
cubic meters - Scenario of spills to the containment and vapor
dispersion.
2. Solution of ammonia 25% will be stored in a tank which volume is 1
cubic meter Scenario of spills to the containment and vapor dispersion.
3. Sodium hypochlorite 12% is stored in a tank which volume is 1.5
cubic meters - Scenario of spills to the containment and vapor
dispersion.
4.Hydrogen will be stored in a battery containing 18.75 Kg (23
cylinders of 50 liters each) - Scenarios of leakage of entire battery
contents within 10 minutes and within 5 minutes and explosion of the
gas cloud.

4.2.4.4 Documentation of summary of possible scenarios
From a list of possible scenarios discussed in sections 4.2.4.1 to
4.2.4.3 above, significant scenarios were selected in order to analyze
risk assessment approved by the consultant to the Planning & Building
Committee in a letter of scenarios authorization (see Appendix 14)
which will be analyzed in section 4.2.6 below.

4.2.4.5 Effects of external scenarios
The following details the possible effects of external scenarios outside
the plant on scenarios within the plan boundaries .
•Explosion in a near factory and causing a shock wave that could lead
to damage to the plant. Because upper piping of natural gas which
enters the PRMS field is protected in a concrete structure, it is likely
that the probability of this scenario is very low .
•Fire occurring in plants with a joined/ close fence to the plant
compound may lead to a fire hazard of diesel tanks at the plant. There
are no neighboring plants near fuel storage area .
•fire in near plants might heat upper pipe segments and cause a rise in
pressure, possibly up to a break of the pipeline. This scenario is not
relevant to this plant because the pipe segments are not in the
immediate proximity (coupling) to the fire center of a neighboring plant.
In addition, measures of releasing pressure will be installed in the plant
that will prevent a break of pipeline .
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•penetration of ammonia gas or hydrochloric acid from an industrial
external source may cause exposure of people to hazardous gases.
Upon operating the plant personal protective measures will be found on
premises and be available in number of locations in the plant for
workers to defend against such an event. According to the planners no
immediate damage to the gas turbine as a result of an exposure to
corrosive gases such as HCl and ammonia exists.
However, upon operating the plant, four detectors will be placed
(Two of HCl and two of ammonia). Upon receipt of a warning of a leak
of HCl, ammonia in both detectors (same type) turbine outage will be
performed in an orderly procedure .
Section 1.4 lists hazardous materials, with the most severe impact on
the plant site, existing in neighboring plants.
Information about these substances is taken from poison permits of the
plants (Appendix 5). Analysis of Scenarios from external sources is
listed in 4.2.6 below.

4.2.5 Determining separation distances
This section presents the distances between the centers of the risk and
the land uses outside of the plan, in which for any use its sensitivity is
shown. Sensitivity of classifications increases as the number increases .
According to the document referred to in Dutch standard NEN 3650*
areas are classified according to their public sensitivity as follows :
* Announcement of policy for the purposes of the zoning of natural gas
transport pipelines, VROM edition, Circular no. DGMH/B no, 0104004,
November 25, 1984
Table 4.2.5 A - Classification of risk recipients
Classification Structures and land uses
1
Without

2

Special structures (category 2)

3

Living/ industrial/ recreational
area

details
Non populates area or
temporarily populated
Sports and recreation halls
Supermarket
Hotels and offices not
included in category 1
Industrial structures
(production hall and
workshops) which are not
included in category 1
Living area
An area with extensive
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4

apartment buildings/ special
structures (category 1)

traffic activity or extensive
industrial activity
Recreation area such as a
place uses for leisure
activities for a short time for
many people such as a
public park
Apartment buildings (more
than 3 stories)
Hospitals and sanitariums.
Schools or public buildings.
Shopping centers.
Hotels and offices including
more than 50 people.
Structures with command
and control centers such as
telephone exchange,
including control rooms.
Buildings and facilities with
high potential risk which
include materials that might
increase the risk such as
containers of toxic and
inflammable substances.

When classifying an area, a future activity should be considered. When
an area is suitable for some classifications the highest classification is
the one that determines .
Distances specified in the risks section are from border area of the
power plant up to the limits plant /site or alternatively in relation to
communities - to the most extreme homes which are closest to the
power plant.
Chart 4.2.5.1 lists the sites /factories and gas plants nearby plant area
and sensitivity classification by classification sensitivity mentioned
above.
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Chart 4.2.5.1 Industry facilities and gasoline stations nearby the
power plant
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Table 4.2.5 B – Estimation of distances of sites/ plants (as
mentioned in chart 4.2.5.1 above)

Number in
aerial
photograph
1

Site/ plant
name

Tnuva

Main activity

Logistic center
south
manufacturing and
marketing of
chemicals
Metal
manufacturing
Cheese and ice
cream
manufacturing
Slaughterhouse
and freezing works
Industry

2

Amgal

3

Self-Fix

4

Tene Noga

5

Korninish
chen
Baladi and
Ben & Jerry's
Warehouse
Warehouse
Gash Orot
Small industry
Habad colel
Logistic warehouse
Big center
Shopping and
recreational center
Gas plant
Dor Alon
Gas plant
Gal
Gas plant
Kadita restaurant
Shopping
Plan no. 166/03/18
center
(future)
Timorim
industrial
zone

6
7
8
9
10
11
12
13
14

Estimated Sensitivity
distance
classification
(meters)
80

4

20

4

20

2

300

4

210

4

65

4

100
100
20
460

2
2
2
4

280
490
191
145

4
4
4
4

It is to be noted that the map is not marked /referred to all establishments
around the designated plant area, but only sites /factories with large volume
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operations and are in close proximity to the designated area of the power
plant.
Below is chart 4.2.5.2 which details the nearing communities to the power
plant area and the sensitivity classification according to the sensitivity
classification mentioned as follows.

Chart 4.2.5.2 – Nearby areas of residency to the power plant
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Table 4.2.5 C – Distance of settlements from border of the plant
compound
Number in aerial
photograph

name

1
2
3

Kiryat Malachi
Timorim
Avigdor

proximate
distance
(meters)
500
450
650

Sensitivity
classification
3
3
3

4.2.6 Examination of risks from hazardous materials
4.2.6.1 Scenarios chosen for the risks analysis
Possible scenarios were reviewed in section 4.2.4 above. In accordance with
the risks of the consultant to the National Infrastructure Committee (see
appendix 14), here are the scenarios analyzed in this survey:
Table 4.2.6.1 – Scenarios analyzed in the survey

Risk center

Data for
scenario
performance

Scenario

Calculation
method

Transmission
pipeline

Pressure: 80
bar-g
Diameter of
pipeline: 12''18''
Length of
pipeline: 8500
meters

____

Structure
lines
according the
INGL
guidelines

Frequency of
failure

Source of
Total of
frequency frequency
(annually) of failure
of gas
break
and
ignition/
explosion
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Pipeline
within the
plant

Diesel
storage tank

Vent
designated
for initiated
release –
high pressure

PRMS plant

Pressure: 47
bar-g
Diameter of
pipeline: 12''
Length of
pipeline: 100
meter, strict
assumption
Two tanks with
a total volume
of 9000 cubic
meters.
Diameter of
containment:
26 meters
Height of
containment: 3
meters
Pressure: 80
bar-g
Diameter of
pipeline: 4''
Length of
pipeline 8500
meters
12''-18''
Height of the
vent: 10
meters

As detailed in
the plant plan
– scenarios for
pipes in the

Complete
rapture in
pipeline and
immediate
ignition
(Jet-Fire)

Deterministic

Total Loss
of diesel
storage tank
to the
containment
and
Conflagratio
n of diesel
pool in the
containment
(pool-fire)
Complete
rapture in
pipeline and
immediate
ignition (JetFire)
Full rapture
in pipeline
and late
ignition
(flash-fire)
Separation
distances
according to
GASUNIE
tables for
pipes
between 2
vents of 4''
in diameter'
length of
pipeline
segment
between
adjacent
gas plants
20 Km.
Complete
rapture in
pipeline and
immediate

Deterministic

1x10

9*10

Purple
book
page 3.7
table 3.7

6.5*10

Purple
book
page 3.6
table 3.5

Complete
rapture and
leakage from
pipeline

5x10
A tank in
atmospheric
pressure in the
containment

Deterministic

3x10

2.7x10

Complete
rapture and
leakage from
pipeline
Deterministic

GASUNIE
tables

Probabilistic
survey
according to
the standard

____
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PRMS facility
in diameters
from 4'' to 12''

ignition (JetFire)

Dutch and
Safety Order

Full rapture
in pipeline
and late
ignition
(flash-fire)
Hydrogen
12 hydrogen
Hydrogen
Deterministic 5x10
1.38*10
shed/ feeding batteries. Each leakage
Per battery
hydrogen into battery
from one
generator
contains 23
battery (23
cylinders in
cylinders
volume of 50
connected
liters each and parallel) and
pressure of
explosion of
150 bar.
gas cloud
Chemicals
Hazardous
Depende
Spill of
Deterministic 5x10
shed/ spot for substances
hazardous
nt on
chemicals
tanks in
number
substances
A tank in
usage
volumes of 1to the
of tanks
atmospheric
2.5 cubic
containment
pressure in the
meters. Each
in which
containment
container will
they are
be stored on a stored and
designated
dispersing
suitable
of cloud:
containment.
hydrochlorid
Assumption:
e acid 32%'
plot of
ammonia
containment – solution
1.44 square
25%,
meter.
sodium
hypochlorite
12%, active
chlorine.
*for demonstration: the probability to be killed by car accident in Israel is 1 to
10000

According to section 4.2.6 in survey guidelines, the scenario can be confirmed
only if the probability of occurrence is smaller than10 .
Thus, to each scenario as mentioned in the above table, an appropriate
probability was attached.
Probabilities are per year and taken from the "purple book" (TNO, CPR 18E,
1999).
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Purple
book
page 3.3
table 3.3

Purple
book
page 3.6
table 3.5

Following are details of assumptions for calculating the probabilities of the
scenarios :
•The basic premise is that there is a complete rupture of the pipeline, the
nominal diameter of the pipe affects the expected failure frequency per year,
as well as the length of the pipeline affects the frequency of failure expected
annually (generic data in "purple" are per meter length of pipe).
•Calculation of the rate of gas pipeline break in all sections shows
evaporation rate greater than 100 Kg / minute (see ALOHA software outputs
in Annex 13.) Natural gas (methane) can be classified as a low reactivity, so
the probability of immediate ignition of natural gas bursting from pipeline is
0.09 (Purple Book 4.13 p)
•According to the purple book diesel is not defined as a substance contained
a probabilistic risk assessment. Therefore, a strict assumption was made and
the diesel was classified K1-liquid (liquid classified as K1-liquid is a liquid
with flash point in ranges of 0-21 Celsius degrees compared to flash point of
diesel fuel which is around 65 Celsius degrees). Probability for flare of K1liquid is 0.065.
•According to the purple book, hydrogen can be defined as substance of high
reactivity. Probability of leakage of hydrogen battery in a year is 5X10 .
Probability of catching fire by leaked hydrogen that was calculated is 1
(meaning sure ignition). However, it should be noted that not any ignition
means that a scenario UVCE will necessarily develop (hydrogen ignites
immediately upon leaking; therefore, delayed ignition scenarios are
unreasonable). Therefore, the probability of 1 is a strict assumption.
•For piping within the plant it was assumed that the pipe segment length is
100 meters .
Despite the guideline to perform scenarios with probability higher than 1 to
million, and in accordance with the requirements of the consultant to the
National Infrastructure Committee (see Appendix 14) the following scenarios
with a lower probability of threshold required were also performed:
•Scenario of rupture of pipeline within the plant and ignition of leaking gas .
•Scenario of full capacity loss of diesel fuel storage tank to the containment
and diesel pool burning .
In addition it is worth noting a scenario of vent pipe rupture and ignition of
leaking gas. Incident in which gas is released from vent pipeline,
concentration of gas is 100% at the exit point of the gas from vent, since there
is still no air.
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From the moment onwards air drifting inside starts. Erosion is created from a
combination of forces mixing (turbulence) lift forces and diffusion of methane
in the air. Dominant turbulent Forces are close to center of break According to
the velocity, temperature and composition at the exit point, and then become
dependent on the wind velocity in the three directions of space .
As much as the wind is weaker, the effect of the lift forces and diffusion on
cloud dilution rate increases. At a distance of 10 meters from the source of
release, the gas cloud reaches the LEL range at a height of 50 meters from
the source of release. Given the fact that the release was done in an open
space (without tall structures), probability to flash fire when the gas cloud
meets ignition source is very low to zero (in this range there is no source of
ignition, initiated vent release will in done in a controlled and coordinated
manner ).
Despite this, a scenario of a release from a vent pipeline and delayed ignition
flash fire was analyzed in the framework of the risks assessment.

4.2.6.2 Analysis of scenario from pipeline and natural gas plants
Calculation of the risk range for a worst standard scenario of failure of events
in gas pipeline in the plant compound and also for an initiated release from
vent was done in a deterministic method using ALOHA software version 5.4.2
and according to the standards dictated in risk management guide, version
2.0 of Ministry of the Environment Protection .
As for the event of failure of one or more of the accessories or equipment
installed on PRMS and the calculated of heat radiation, a risk assessment of
probabilistic method was done according to the Dutch methodology as it
appears in NEN 3650 and the book CPR 18 ("purple book").

4.2.6.3 Analysis deterministic scenarios
A. Basic assumptions
Basic assumptions for analyzing gas and diesel burning scenarios :
Gas and diesel scenarios (except for calculating heat radiation scenarios in
PRMS performed using probabilistic, see below) were analyzed in accordance
to manage risks guidebook from stationary sources in terms of Hazardous
Materials Incidents (current situation) release 2.0, Chapter 4 Risk
Assessment. Scenarios were analyzed using the latest version of ALOHA
software (5.4.2).
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Meteorological conditions :
•Wind velocity: 1.5 meters per second .
•The state of atmospheric stability: F .
•environment temperature: 43 Celsius degrees (*)
•Release height: the ground level
• For diesel - it was assumed that the burning pool's diameter is 26 meters.
•
•

Surface roughness: urban topography .
Temperature of the material released: environment temperature

*According to the guidelines in the guidebook the highest temperature during
the day on the site at the last three years should be used. Since this chart is
currently unknown and temperature used is absolute maximum Celsius
degrees the highest to be measured in Negba plant in 2007 according to
details at the Israel Meteorological Service website.
Representative Materials :
•Scenarios for natural gas were done for methane, the main component of
natural gas .
•Scenarios for diesel have been made for Undecane (C11), which is one of
the main components in diesel .
Endpoints that were used to analyze the implications are :
•Fire scenarios - heat radiation of 5Kw /
U.S EPA causing second-degree burns).

for 40 seconds (according to the

Basic assumptions for scenarios performed for additional materials used in
ongoing operation of the plant:
Guidelines for scenarios performance and meteorological conditions listed
here are based on an administrative notice of determining separation
distances from stationary risk sources of the Ministry of Environmental
Protection in June 2011
(According to the letter of the consultant to risk issues for the National
Infrastructure Committee as of 15.12.2011, see Appendix 14).
Meteorological conditions :
Wind velocity of 3 meters per second at an altitude of 10 meters .
Topography: urban .
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Cloudiness coverage: 50%
Environment Temperature: 25°c
Material temperature: process temperature .
State of atmospheric stability: D .
Inversion: None
Relative humidity: 50%.

Endpoints :
Endpoints used for scenarios analysis are according to an administrative
notice of determining separation distances from stationary risk sources of the
Ministry of Environment in June 2011
•For scenarios of vapor dispersion for planning procedures - reference
concentration is PAC2 value (Protective Action Criteria). This value is
concentration that in a one-hour exposure can expose population without
suffering irreversible health or severe and persistent effects, or interruption in
the ability to escape. Hydrochloric acid 32% has a reference value of 22 ppm,
ammonia solution 25%has a reference value of 160 ppm, sodium hypochlorite
12%has a reference value of 50 mg / cubic meter.
•For scenario of leak and explosion, the reference value for the planning
procedures is hyper pressure of 0.1 bar
Scenarios were analyzed by ALOHA software the latest version (5.4.2).
B. Results
Following are the risk range for deterministic scenarios in the power plant:

Table 4.2.6.3 – Risk range for the deterministic scenarios in the power
plant
Risk point

Data for
performing
scenario
Transformation Pressure: 80
pipeline
bar-g
Diameter of
pipeline: 1218''

Scenario

Reference
value

Deterministic
definition

Results
(meter)
Structure
lines
according to
Israel
Natural Gas
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Pipeline within
the plant
compound

Diesel storage
tank

Vent
designated for
initiated
release – high
pressure

Length of
pipeline:
8500 meters
Pressure: 47
bar-g
Diameter of
pipeline: 12''
Length of
pipeline: strict
assumption
of 100 meters
Two
containers in
a total
volume of
9000 cubic
meters.
Containment
at a diameter
of 26
Height of
containment
3 meters
Pressure: 80
bar-g
Diameter of
pipeline 18''
Length of
pipeline 8500
meters
Diameter of
vent 4''
Height of vent
10 meters

Lines
guidelines
Deterministic –
complete rapture in
pipeline and
immediate ignition –
Jet Fire (risk
management
guidebook, edition
2.0)
Deterministic – full
loss of diesel storage
tank to the
containment and
diesel burning in the
containment (pool
fire) (risk
management
guidebook, edition
2.0)

Heat
radiation
flow
5 Kw/

35

Heat
radiation
flow
5 Kw/

76

Deterministic –
complete rapture in
pipeline and
immediate ignition –
Jet Fire (risk
management
guidebook, edition
2.0)
Deterministic complete rapture in
pipeline and late
ignition (flash fire)
(risk management
guidebook, edition
2.0)
Deterministic
definition –
separation distances
for the pipeline
according to the
GASUNIE tables
between 2 vents of
4'' diameter' length of
pipeline segment
between adjacent
gas plants is 20 Km.

Heat
radiation
flow
5 Kw/

83

Heat
radiation
flow
5 Kw/

64

____

HBD= 38
meters
SED= 23
meters
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HBD=House Burning
Distance, a safe
distance from living
structures.

Hydrogen
shed/ feeding
hydrogen to
generator

Chemical
shed/ spot for
using
chemicals

Chemical
shed/ spot for
using
chemicals

SED=Safe Escape
Distance, a safe
distance for exposed
population.
12 hydrogen
Deterministic –
batteries.
leakage from one
Each battery battery of hydrogen
contains 23
(23 cylinders
cylinders in a connected in parallel)
volume of 50 within 10 minutes
liters each
and gas cloud
and pressure explosion (separation
of 150 bar
distances document)
Deterministic –
leakage from one
battery of hydrogen
(23 cylinders
connected in parallel)
within 5 minutes and
gas cloud explosion
Hydrochloride Deterministic – spill
acid 32%
of Hydrochloride acid
container in a 32% to the
volume of 2.5 containment and
cubic meters vapor dispersion
will be stored (separation distances
on
document)
containment.
It is assumed
that
containment
is 1.44 cubic
meters.
Ammonia
Deterministic – spill
solution 25% of Ammonia solution
tank in
25% to the
volume of 1
containment and
cubic meter
vapor dispersion
will be stored (separation distances
on
document)
containment.
It is assumed
that
containment
is 1.44 cubic

hyper
pressure of
0.1 bar

30

hyper
pressure of
0.1 bar

42

PAC2=22
PPM

18

PAC2=160
PPM

40
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Chemical
shed/ spot for
using
chemicals

meters.
Sodium
hypochlorite
12% solution
active
chlorine tank
in volume of
1.5 cubic
meters will be
stored on
containment.
It is assumed
that
containment
is 1.44 cubic
meters.

Deterministic – spill
50=PAC2
of Sodium
mg/ cubic
hypochlorite 12%
meters
solution active
chlorine to the
containment and
vapor dispersion
(separation distances
document)

4

Deterministic calculation for natural gas according to separation
distances document from June 2011
On June 2011 an administrative notice of The Ministry of Environmental
Protection was published which relates to the policy for determining stationary
separation distances from risk sources to planning situations and existing
condition .
Following are the results of reference scenario analysis in the pipeline within
the plant compound of an event of a leakage from a hole of 1'' diameter at the
top of the pipeline and a gas cloud explosion (UVCE = Unconfined vapor
cloud explosion).
The reference value of the planning process in the explosion scenario
according to the Ministry of the Environment Protection is hyper pressure of
0.1 bar.
The separation distance obtained in this scenario is 46 meters.
Following are charts describing the risk circles for deterministic scenarios in
the power plant:
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Chart 4.2.6.3 A – Risk range – containment system diesel burn, Radiant
heat flux
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Chart 4.2.6.3 B – Risk radii – Fire scenario from venting system and
appropriate safety distances in accordance with GASUNIE tables.
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Chart 4.2.6.3 C – Risk radii – additional substances in day to day usage
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4.2.6.4 Probabilistic Risk analysis
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Below is a risk assessment for the planned PRMS station on the power plant
site, as required in the NEN 3650 standard and in accordance with the
guidelines of the National Infrastructure Committee.

General
Probabilistic risk assessment was conducted according to the Dutch method
as presented in the "Purple Book" (TNO, CPR 18E, 1999) and questions and
answers released by TNO after publication of the complete edition of the
Purple Book. There are two acceptable parameters for probabilistic risk
assessment
•Personal risk (Individual risk)
•Public risk (Societal risk)

Listed below are the two types of risks :
•Personal risk (Individual Risk)
This value represents the probability of fatal damage per year of a
hypothetical exposed person, without any means of protection or defense,
who is permanently present at a point close to risk source as a result of an
incident in the gas system. Risk refers to a person outside the plant. Personal
risk is shown by equal lines risk, calculated by weighting the probability of
occurrence of each scenario with potential environmental risk in the
compound area, stability of different meteorological conditions, different
frequency of wind directions, and the probability of death within defined area
in relevant radii around the system .
As for an incident in which hazardous material is emitted (toxic, flammable or
exploding) into the air, this probability depends on the five following factors :
S

factor of the incident, this value describes the likelihood of occurrence
of the incident .

M

prospect of a meteorological situation .

Φ

probability of wind direction to carry the toxic substance cloud in a
deadly dose on the particular meteorological condition where the
person is hypothetically present .

PD

chances of death due to the incident .

Ign

(flammable only) chances of fire or explosion of flammable material .
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Each of these factors is given in units of probability or frequency.

Calculation rules for personal risk :
performance of calculating personal risk is done for all possible incidents in a
frequency equal or exceeding 8-10 events a year.
-spatial calculation of the personal risk (IR) is performed into area cells (Grid
cells) which are 25 X25 meters in size, up to a distance of 100 meters from
risk areas. Radius of 100 m is derived from the range of risk obtained by
scenarios .
-The distance by which the calculation is performed is the greatest distance
in which there is still a chance greater than 1% for death .
Acceptability criteria - for new factories /facilities within personal risk greater
than or equal to 10 .
No public receptors are to be found.

Public risk (Societal Risk)
This value represents the cumulative frequency of incidents where
simultaneously N or more people die as a result of possible accident caused
from dealing with hazardous materials on the site, meaning, it is a measure
for actual risk to the population around the source of risk that may be exposed
to potential incidents.
Public risk is displayed on the F / N curve, where N is the number of fatalities
and F is the cumulative incidence accident with N or more fatalities .
Calculation rules for public risk (Societal risk)
Public risk is defined graphically. The computer "counts" the probability of
death of people exposed to risks in practice and outlines the curve F / N
(Usually a logarithmic presentation of this ratio as acceptable).
The risk assessment is based on the following indicators :
nPD - expresses the number of people expected to die from any incident in a
determined grid cell. Number of individuals n is obtained from counting the
amount of population expected at each grid cell .
SMφ- chances that a scenario will get to a determined cross-sectional area.
Values M, φ, S: See previous sections .
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As mentioned above, the value n is the number of people in the territory under
review. This value is obtained from counting actual population (existing
situation), or assessment in accordance with plans and land uses (any future
state).
Public risk adds the personal risk the need to prevent an incident that could
expose too large a number of people to a risk of death. That is, beyond the
personal risk there is an additional protection against high number casualties .
Criteria for acceptability of public risk - the public risk will be less than F/N2 =
10-3, i.e. at a frequency of 10-5 per year to total incidents with fatalities and
frequency of 10-7 per year to total incidents with 100 deaths .

Description of the PRMS plant
Since that at the stage of writing the survey, no detailed planning of the PRMS
plant design has been conducted yet; assumptions about the structure of the
PRMS were based on typical structure of other PRMS stations.
Following are detailed assumptions set at the risks survey:
Table 4.2.6.4 A – Pipeline data at the PMRS plant
number
1
2
3
4

•
•

•

Location at the PMRS
plant
Entrance to the plant
Inner pipes
Inner pipes
Exit from the plant

Data
Pressure (bar)
Diameter (inch)
80
12
80
6
47
4
47
12

Length of each segment is around 60 meters
The scenarios were conducted for Methane gas which is the main
component of the natural gas (see chapter on hazardous substances –
components of natural gas).
The model used is gas release from a long endless pipe (Pipeline
Long).
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According to the Dutch methodology, individual risk calculation is performed
on the basis of generic probabilities for failure. In this way a uniform basis of
the initial risk assessment is obtained, from which it is possible to continue to
risks reduction. The appropriate probability was attached to each scenario.
The following table lists probabilities used for each scenario. Probabilities are
per year. The overall prevalence for flammable scenario is a multiple of the
underlying incidence for loss of capacity and gas break event and of the
probability of leaking gas flare (immediate or delayed). The references are
from the "purple book "Page 3.7 Table 3.7 and events tree see Appendix 13
LOC = loss of containment

Table 4.2.6.4 B – Probabilities at the basis of scenarios
Number LOC event
1
Complete rapture in
pipeline 12'' (in entrance)
and immediate ignition –
Jet Fire

2

Complete rapture in
pipeline 12'' (in entrance)
and delayed ignition –
Flash Fire

3

Complete rapture in
pipeline 6'' and immediate
ignition – Jet Fire

4

Complete rapture in
pipeline 6'' and delayed
ignition – Flash Fire

5

Complete rapture in
pipeline 4'' and immediate
ignition – Jet Fire

6

Complete rapture in
pipeline 4'' and delayed
ignition – Flash Fire

7

Complete rapture in
pipeline 12'' (in exit) and

Basic incidence
In the pipeline:
G1
1x10
Probability of
ignition: 0.09
In the pipeline:
G1
1x10
Probability of
ignition: 0.91
In the pipeline:
G1
3x10
Probability of
ignition: 0.09
In the pipeline:
G1
3x10
Probability of
ignition: 0.91
In the pipeline:
G1
3x10
Probability of
ignition: 0.04
In the pipeline:
G1
3x10
Probability of
ignition: 0.96
In the pipeline:
G1

frequency, Fs
1.35*10

1.37*10

4.05*10

4.10*10

1.80*10

4.32*10

1.35*10
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immediate ignition – Jet
Fire
8

Complete rapture in
pipeline 12'' (in exit) and
delayed ignition – Flash
Fire

1x10
Probability of
ignition: 0.09
In the pipeline:
G1
1x10
Probability of
ignition: 0.91

1.37*10

Meteorological conditions and wind direction
•frequency of wind directions
The incidence of the wind direction was calculated from compass card of the
meteorological plant Hazor - Ashdod (The compass card was taken from the
climatic atlas of physical and environmental planning in Israel) , frequency of
wind directions, wind velocity is divided into low, medium and high
(classification definition to velocity appears in the purple book and in table 3
on this page) listed in the table below:

Table 4.2.4.4 C - Frequency of wind directions according to wind velocity
at the basis of the scenarios
Velocity
Low
Medium
High

N
1.4%
0.0%
0.0%

NE
0.7%
0.0%
0.0%

E
7.6%
1.1%
0.7%

SE
26.0%
0.7%
0.0%

S
2.2%
0.0%
0.7%

SW
7.9%
1.1%
0.7%

W
14.4%
2.9%
0.0%

NW
28.2%
3.6%
0.0%

Meteorological Conditions
The meteorological conditions were selected according to the definitions in
the purple book (see page 4.21 originally 1):

Table 4.2.6.4 D – Meteorological conditions at the base scenarios
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Condition

Bm
Dl
Dm
Dh
Em
Fl

•

•

Wind velocity meter per
second
4
2
4
8.5
4
2

T°C*

cloudiness

21.5
18
18
18
15
15

25%
75%
75%
100%
25%
0%

Names of meteorological conditions relate to the definitions of Pasquil
for unsteady conditions (B), neutral condition (D), stable condition (E)
and very stable condition (F). The lower letters beside the names of the
meteorological conditions refer to the low wind velocity (l), medium (m)
and high (h).
The temperature for calculations was determined by the data in the
climate atlas (see origin 1) at the following manner:
-For stability condition D the daily average temperature (18°c) was
chosen, for night conditions (e and F) an average of the daily average
and the minimum average was chosen (15°c), and for day conditions
(B) an average between the daily average and the maximum daily
average was chosen (21.5°c).
-Frequency of wind direction for the various meteorological conditions
-In order to calculate the personal risk of specified cell grid, a weight of
frequencies of wind directions is required depending on the different
meteorological conditions. The following table presents a summary of
the frequencies of wind directions under various meteorological
conditions:

Table 4.2.6.4 E – A summary of the frequencies of wind directions under
various meteorological conditions
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Stability
condition
Pasquil
Bm
Dl
Dm
Dh
Em
Fl
summary

N

NE

E

SE

S

SW

W

NW

summary

3.92%
4.44%
2.43%
0.54%
0.94%
2.01%
14.3%

4.47%
3.64%
4.28%
0.90%
1.04%
2.41%
16.7%

4.71%
3.11%
4.17%
0.45%
0.73%
1.83%
15.0%

4.55%
3.55%
3.67%
0.33%
0.71%
1.97%
14.8%

2.00%
4.67%
2.16%
0.24%
1.19%
3.64%
13.9%

2.53%
3.91%
2.35%
0.84%
1.17%
2.56%
13.3%

0.77%
2.18%
0.87%
0.21%
0.58%
1.70%
6.3%

0.81%
2.06%
0.75%
0.00%
0.50%
1.51%
5.6%

23.8%
27.6%
20.7%
3.5%
6.9%
17.6%
100.0%

Note: Winds velocity data required using assumption of "uniform distribution"
for each of the missing data. The result is a worsening of the most dangerous
situation prevalence for risks assessment (Condition F) value of 17.6% .
•Deployment of Population :
Detection of all buildings and their uses within a radius of 100 meters around
the plant was done ;Detection was carried out according to tour in the area on
15.11.2010 and a number of visits afterwards.
•Results :
Risk ranges were calculated using computational models for assessing risk
range as a result of heat radiation. Following are the results of the risk ranges
resulting from scenarios of complete rupture of pipe and immediate ignition
vapor cloud (Jet Fire). Because of the resolution limits of the calculation. (Cell
grid of 25*25 square meters) ranges of risk rounded to next multiple of 25
meters (i.e. rigorousness in calculating risk ranges was made).

Table 4.2.6.4 F – Risk ranges in Jet Fire scenario
LOC event

Complete rupture in 12'' pipeline (in entrance)
and immediate ignition – Jet Fire
Complete rupture in 6'' pipeline and immediate
ignition – Jet Fire
Complete rupture in 4'' pipeline and immediate
ignition – Jet Fire
Complete rupture in 12'' pipeline (in exit) and
immediate ignition – Jet Fire

Distance to probability of
mortality of 1%
75 meters

50 meters
25 meters
25 meters

Following are the results of risk ranges deriving from complete rupture of the
pipeline and delayed ignition of the vapor cloud (Flash Fire):
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Table 4.2.6.4 G - Risk ranges in Flash Fire scenario
LOC event

Complete rupture in 12'' pipeline (in entrance)
and delayed ignition – Flash Fire
Complete rupture in 6'' pipeline and delayed
ignition – Flash Fire
Complete rupture in 4'' pipeline and delayed
ignition – Flash Fire
Complete rupture in 12'' pipeline (in exit) and
delayed ignition – Flash Fire

Distance to probability of
mortality of 1%
25 meters

Less than 25 meters
Less than 25 meters
25 meters

The maximum risk range that received is 75 meters for a complete rupture in
12'' pipeline and immediate ignition event (Jet Fire).
In the following chart personal risk lines 10
PRMS plant are to be seen.
Lines of personal risk of 10

to 10

around the planned

are within the plant compound.

For calculating public risk, there was no residential population or other
sensitive population within the review area and therefore, the public risk
level at the PRMS station is acceptable.
Note: Review of population density as a "public receptor" for a purpose of
probability analysis was performed to a distance of 100 meters from areas of
risk. A radius of 100 meters is due to a range of risk obtained from various
scenarios; this radius for locating the public receptor is strict since the
maximum distance received in scenarios for the PRMS is 75 m, see table
4.2.6.4 F above.

Chart 4.2.6.4 Risk lines around the PMRS

396
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Red = personal risk 1*10

represents risk line which is within the power plant compound.

Green = personal risk 1*10

represents risk line of up to 25 meters from gas plant fence.

Purple = personal risk 1*10

represents risk line of up to 50 meters from gas plant fence.

Yellow = personal risk 1*10

represents risk line of up to 75 meters from gas plant fence.

4.2.6.5 Determination of thermal radiation boundary
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Determination of thermal radiation boundary in this section considers the risks
causing serious damage to various facilities of the power plant and the
surrounding and the area outside the border of the plant. Distance obtained
defines the area around the fire where buildings can be damaged structurally
because of their proximity to the source of fire. The calculations were made
according to data on flare of wood as an analogy of solids that may be burned
as a result of fire in the environment. According to data listed in Table 7.1 on
page 39 in the book "Methods for the determination of possible, CPR 16E,
First edition 1992" Known as the "Green Book" minimum power of radiation
required to set wood on fire without direct contact with flame source is 15
kW/m2.
Below are risk circles for thermal radiation that may cause damage to facilities
resulting from selected scenarios in the plant. According to the consultant to
the Planning & Building Committee calculations for 12 kW/m2 were
performed.

Table 4.2.6.5 A – Risk range for thermal radiation from pipes in the plant
and from diesel storage tank
Risk center

Data for
performing the
scenario

Scenario

Pipeline within
the plant

Pressure: 47 barg
Diameter of
pipeline 12''
Length of pipeline
(strict
assumption): 100
meters
Volume: 4500
cubic meters
Height: 15 meters
Width 20 meters
Diameter of
containment: 26
meters

Complete rupture
of the pipeline
and immediate
ignition (Jet Fire)

Diesel storage
tanks

Maximum risk
circle radius (m)
(radiation flow
12KW/m2)
15

Spill of all content 47
of diesel storage
tank to the
containment and
burning the diesel
pool.

Opening the gas pipes for release in emergency– emergency vent:
While routinely the vent is empty without any gas, an initiated release will
occur in a non-routine event only such as :
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•failure or damage to gas transmission pipelines event that requires an
initiated and controlled release of gas to reduce the released amount of gas .
•At the time of maintenance work on the facilities or pipes at the plant a
situation where there is a need for an initiated release through the vent may
occur.
During routine, the vent pipe is free of gas. Release of high pressure gas
through the smokestacks causes breaking of gas out of the system, due to the
low density of natural gas, plus the effect of the winds, the gas cloud may drift
to an ignition source and cause fire and thus cause damages resulting from
thermal effect on the environment. Listed below are ranges tested for this
scenario:

Table 4.2.6.5 B – Risk range for thermal radiation from the vent
Risk center

Data for
performing
the scenario

Scenario

Vent
designated
for initiated
release –
high pressure

Pressure: 80
barg
Diameter 4''
Length of
pipeline 8500
meters
Height of vent
10 meters

Complete
rupture of the
pipeline and
immediate
ignition (Jet
Fire)
Complete
rupture of the
pipeline and
delayed
ignition
(Flash Fire)

Maximum
risk circle
radius (m)
(radiation
flow
12KW/m2)
83

Data for
performing
the scenario

54

64

41
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Chart 4.2.6.5 Maximum risk range from the vent

The chart presents the maximum risk range (radiation flow 5 Kw/m2)
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4.2.6.6 Calculation of the explosiveness range of gas emitted from the
vent
Distance threshold Lower Explosive LEL calculated by evaluating dimension
of gas cloud emitted from the vent ,dilution rate affected due to turbulent
forces along the route of progress (experience shows that diffusion is not a
significant factor in the event scale and is anyway included in the evaluation of
turbulent powers) and the effect of lift forces .
At the exit of the gas from the vent, gas concentration is 100% since there is
still no air. From that moment onwards air begins to drift in. Drift is created
due to a combination of mixing forces (turbulence), lift forces, and diffusion of
methane in the air. turbulent forces are dominant near the break point
according to speed, temperature and composition at the exit, and then
become dependent on the wind velocity in the three directions of space. The
weaker the wind is the effect of lift forces and diffusion on the rate of dilution
of the cloud increases.
The following chart shows the height of the center of the cloud at varying
distances from the emission source.
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Chart 4.2.6.6 A – cloud center height for both meteorological situations
Condition F
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For the purpose of calculation of the cloud size the following data were used:

Table 4.2.6.6 A – calculation data of cloud size
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It is to be noted that when gas is released a gasp at the entrance of the pipe
will occur. It will cause a decrease in the gas rate release and thereby reduce
the risk ranges specified above. The survey that was carried out did not take
into account this facilitating assumption.
Based on these data it is possible to estimate the distance to the strict value
of LEL 25% of the gas cloud emitted from the vent as described below:
Table 4.2.6.6 B – Distance of a gas cloud emitted from a vent according
to LEL value
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The following chart shows the height from the ground up to a concentration of
over 25% LEL of the gas cloud emitted at varying distances from the emission
source. Methane concentration in air below that level is expected to be lower
than LEL 25%.

Chart 4.2.6.6 – B- height for 25% both meteorological situations
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According to Israeli Standard 60079, based on the International Commission
of Elect mechanics IEC 600079 dangerous area can be defined as an area
where there is or there is likely to be an explosive gas atmosphere in
quantities that require special precautions in construction, installation and use
of equipment.

Hazardous areas are classified to zones, depending on the frequency and the
length of the gaseous explosive atmosphere :
•

Zone 0: An area where an explosive gas atmosphere exists
continuously or for long periods .
• Zone 1: An area where it is likely to have an explosive gas
atmosphere under standard operating conditions.

•

Zone 2: an area where it is unlikely to be have an explosive gas
atmosphere under normal operating conditions, and if indeed there is a
potentially explosive atmosphere, this occurs infrequently and briefly .

The following graph explains the zoning as a function of the frequency of
occurrence of the explosive atmosphere and duration of the explosive
atmosphere.
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Chart 4.2.6.6 C - Frequency of explosive atmospheres
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Classification to zones is based on :
•The likelihood of the formation of an explosive atmosphere - the presence of
flammable materials, and examination of the possibility of their discharge from
equipment to air .
•Determining the degree of release of the material (see below)
•The ventilation level in the location (see table below)
•chemical and physical properties of the material and the process (geometry
of the source, the concentration of the material ,volatility of the material, vapor
density, temperature, etc.).
The standard defines three levels of release :
•continuous source defined as the surface of a flammable liquid in a container
with a fixed roof and a fixed port of steam into the air; or the surface of a
flammable liquid exposed to air continuously or for long periods .
•Primary source is defined as a source (pumps, plugs, compressors, valves,
discharge valves, vents etc.) which emits flammable substance during normal
operation; or drainage points or sampling from tanks containing flammable
liquid, which may release flammable vapors into the air during normal
operation .
•secondary source is defined as the source (pumps, plugs, compressors,
valves, discharge valves, vents etc.) that under normal operation is not
expected to release flammable material; or anchors, pipe connections and
adapters that under normal operation are not likely to release flammable
material; or sampling points in normal operation are expected to release
flammable material .
Availability of ventilation is defined as follows :
•

•

•

Good availability: ventilation exists essentially continuously (natural
ventilation in open areas outside building, generally considered to have
good availability)
Reasonable availability: the ventilation is expected to be available
under normal operation. Discontinuity is permitted provided it occurs
infrequently and for short periods.
Poor availability: ventilation that does not meet the requirements for
good or reasonably availability, but the discontinuity of its operation is
not expected to take long periods .
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Ventilation that does not meet the requirements of even the poor ventilation is
not to be considered.
According to data appearing in HAZOP Manger V.6 the probability of false
vent opening that could cause cloud formation described above is 0.09
incidents per year, i.e. the probability of occurrence of such an event is once
in 11 years. (There is a reference in case of a false opening of vent only, as
the initiated release according to the guidelines, a procedure including initial
isolation distance should be performed). It can be assumed that in case of a
false opening of the vent, the control systems will work in the plant and
opening time will not exceed one hour .
Putting these charts on the zoning graph as a factor of frequency of
occurrence of explosive atmosphere and duration of an explosive atmosphere
that appears on page 33 it can be seen that the vent area according to the
data is defined an a non- dangerous area and therefore there is no need to
set the radius of the free zone ignition sources around the vent .

Ignition sources Free zone (Explosion Proof Area)
Although and despite the information given above, since risk surveys
conducted in other PRMS stations in Israel, use of data of GASUNIE Co. was
made in order to determine ignition sources free zone and to provide
maximum protection around the vent. Below listed are data of free zone
ignition sources required under the chart of a GASUNIE tables: for a section
of 12" diameter pipe with two vents which diameter is 4" a radius of 29 meters
of ignition sources free zone is required; this area is measured by a radius
from the center of the smokestack at 360 degrees. However according to the
Gas Authority guidelines and in coordination with INGL radius ignition sources
free zone was increased to 35 meters.
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Chart 4.2.6.6 D – Radius zone free of ignition sources (35 meters
minimum in accordance with Israel natural gas lines)
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As agreed with the consultant for risk issues for the Planning & Building
Committee in a letter dated 01-01-2012 (see Appendix 14), scenarios of
ammonia leakage from neighboring plants in Be'er Tuvia industrial zone were
performed according to amount of ammonia in the tank as described in
Barzilay report. (See Appendix 5). Also, scenarios of ammonia from
neighboring plants according to Barzilay report were featured in this review.

Below is a review of risks of existing ammonia in the industrial zone from
existing plants.
Data and assumptions :
•The amount of ammonia found in each plant was registered under the
maximum amount listed in the toxins permit, it is likely that in practice there
are lower amounts .
•The amount of ammonia in the tank of the cooling system in each plant was
for which the scenario was analyzed, is based on data obtained by Dr. Israel
Barzilay's report. (hazardous materials risk survey and the establishment of
gas-fired power plant in Beer Tuvia prepared for the Association of Towns for
the Environment – Sub district Ashkelon, Be'er Tuvia Regional Council and
the municipality of Kiryat Malachi, by Dr. Israel Barzilay in May, 2010.
reference to the survey results, see Section 1.4.5 (B), (see Survey in the
appendix 5.) It should be clarified that Dr. Israel Barzilay's scenarios for five
ammonia plants in the industry, reflect in his best understanding the current
situation in terms of deterministic risks from ammonia. See Chapter 1.4. In a
meeting of experts held on 24.4.2012 (see minutes of the meeting dated 1505-2012 in Appendix 5) scenarios for separation distances from ammonia of
plants in the environment according to different assumptions were presented
by Dr. Israel Barzilay. In scenarios, acceptable to the editors of this survey
maximum values separation distances of 322 meters were obtained .
•It should be clarified that in case ammonia plants operate in accordance with
the Ministry of the Environment regarding separation distances document,
then risk range will be reduced accordingly .
•The scenario examined in this chapter refers to the leak from a hole of 1"
from the top of the tank, according to the "separation distances" document
guidelines circulated by the Director General at the Ministry of the
Environment in June 2011. For the purpose of scenarios analysis ammonia
tank at a temperature of -10 Celsius degrees was selected. (Such container is
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typical in refrigeration systems and was selected by consultant of the
National Infrastructure Committee as a representative container for the
purpose of scenario analysis).
•Scenarios were analyzed in meteorological conditions according to an
administrative notice determining separation distances of Ministry of
Environment in June 2011.
Reference value is PAC2 = 160ppm (Protective Action Criteria). Endpoint by
separation distances document. This value is the concentration that in a one
hour exposure, the population can be exposed to without suffering irreversible
health effects or severe and persistent ,or impaired escape ability .
The following table lists the range of risk in meters, exposing unprotected
people to gas ammonia in the air due to the reference scenarios.
Concentration value of reference is PAC2 (reference value by administrative
notice determining separation distances of the Ministry of the Environment
June 2011)

Table 4.2.6.7 – Ranges of risk in exposing unprotected people to gas
ammonia in the air
Serial
Plant
number

1
2
3
4
5

Tnuva
Marlog
Topap
Noga ice
cram
Tnuva
Nestle
Kornish

Amount of
ammonia in
the system
(according to
Barzilay
report)
4000 Kg.

Range of Value of Size of
risk in
reference the tank
meters
*

Quantity for a
scenario in tank
according to
25% of the
quantity

156

1000 Kg.

6500 Kg.

156

20000 Kg.

156

15000 Kg.

156

25000 Kg.

157

PAC 2 =
160 ppm

1.5
diameter
4.5
length
Volume
8 cubic
meters

1625 Kg.
5000 Kg.
3750 Kg.

1.5
6250 Kg.
diameter
7 length
Volume
12 cubic
meters.
The scenarios above do not take into account the accepted means of
protection in Israel in cooling plants with ammonia. It is likely that with these
measures of reduction the risk ranges will lessen .
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It should be noted that these effects of exposure to ammonia are also true in
the current situation today and not related to the power plant .
These possible effects are of poisoning only for people found in ranges of risk.
Ammonia leak will not affect the plant equipment and hazardous materials
within the power plant. The plant will take worthy means of protection for its
employees .
It should be noted that despite our appeals to all relevant factors (factories
using ammonia ,the local council, the local planning and construction, the
Ministry of Environment, Southern District ,Municipal Environmental
Association of District Ashkelon, Ashkelon firefighting Municipal Association
and the Home Front Command - see Appendix 4), the required data for the
preparation of this part of the report was not given, which led to the
assumptions above.
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Chart 4.2.6.7 –Risk range of Ammonia leakage scenario from
neighboring industry, concentration of attribution PAC2
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4.2.6.8 Reference to the published objections
We were asked by staff of Planning & Building Committee meeting minutes
dated 04-01-2011 to relate to the issues raised by opponents to the plant on
several occasions although they are not included in the EIA guidelines .

.A. As for the reference to "hazardous materials risk survey and
establishment of power plants activated by gas in Beer Tuvia industrial zone"
report which was conducted by Dr. Israel Barzilay (See this report Chapter 1.4
Section 1.4.5 - risks in the existing situation) .
B .Below is a reference to suggestions for terror scenarios appeared in the
letter of Mr. Shlomo Ovadia, director of the Association of Cities Ashkelon to
the designer Eyal Kleider of Planning & Building Committee team dated
,26/08/2010 Reference: 220/2010 entitled "Notes for EIA Environmental
Impact powerhouse IPM- National Infrastructure Plan no. 34 guidelines
(hereinafter – Shlomo Ovadia's letter) for section 6 - chapter 4, details and
evaluation of environmental impacts .

War scenarios which were raised in the letter raise the concern of a terror
attack near different centers in the plant which could cause dangerous severe
scenarios.
The scenarios in the report were performed according to the guidelines
specified in the survey, according to these instructions scenarios were carried
out in the deterministic method (except for the PRMS station), i.e. there is no
reference to the probability of the event or factor that can cause the event,
and yet the survey results indicate that even in the case where the event
occurs for any reason (including terror event) risk ranges do not cause
environmental damage as detailed in the report results.

Below is a reference for the different scenarios suggestions raised in the letter
of Mr. Shlomo Ovadia :
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Table 4.2.6.8 - The suggestions of reference for the various scenarios
raised in the letter of Mr. Shlomo Ovadia
No.
1

2

3

4

5

Suggested scenario
Immediate ignition and
combustion of vapor cloud for
Jet Fire
Delayed ignition of the vapor
cloud and combustion at the
ignition point Flash Fire
Accumulation of Methane gas
vapors in one of the rooms in
the structure due to leakage
in a closed area and
explosion scenario of UVCE
similar to liquefied petroleum
gas.

Gas explosion due to
technical malfunction and
dispersion of toxic cloud
Gas explosion and dispersion
of flammable cloud and
calculation of 10% LEL

Reference
Scenario was performed and
presented in table 4.2.6.3

Scenario was performed and
presented in table 4.2.6.3
Natural gas scenarios are not similar
to liquefied petroleum gas scenarios.
Natural gas, as opposed to liquefied
petroleum gas is not stored in tanks
and also is in a state of gas and not
liquidized as the liquefied petroleum
gas which is in higher density. Also,
the liquefied petroleum gas is heavier
than the air, and natural gas is lighter.
In the survey, a UVCE scenario for
methane gas within the plant was
calculated. In this scenario a range of
46 meters to reference value of hyper
pressure of 0.1 bar is obtained. This is
an endpoint for an explosion scenario
in a planning state according to
separation distances document by the
Ministry of Environment Protection
June 2011.
Methane is not a toxic gas; therefore,
toxic scenarios are not relevant to the
survey.
According to the guidelines appearing
in the "risk management guidebook
edition 2.0" section 4.2.1.2.3 for
inflammable substances, an endpoint
of lower fire domain should be used,
meaning LEL concentration and not
10% LEL concentration. This scenario
was performed in the survey. See
table 4.2.6.3

Regarding the transformation pipeline, building lines were set according to the
Israeli standard as mentioned in National Outline Plan 37. Building lines
addresses various safety issues. However, the gas transmission pipeline
passes in sensitive areas along Highway 40, would be buried deeper and
covered with concrete plates according to safety needs.
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Air Force examined the characteristics of the plant relevant to it and gave its
approval.
As for similar plants around the world, see Appendix 15 "plants close to
residential areas. "
Risk analysis was performed by an external source. See Section 4.2.6.7
above .
.A. following is a reference to the presentation "green giant power plant"
presented at the Knesset (the Israeli Parliament) by representatives of
opposing residents (struggle against power plant IPM) slide 4 - dangers in
establishing the plant.
Sections 1-2 of this slide, the arguments appear as follows: "an
unprecedented closeness to Residents' houses", "unprecedented closeness
to a bustling commercial area – "Big" Center." Scenario results indicate that
the ranges of risk of the different scenarios do not reach residents and /or
"Big" center. In addition, see Appendix 15 "plants close to residential areas ".
In section 3 there is an argument regarding "closeness to concentration of
hazardous substances in the industrial area." Risk ranges results obtained
from the various scenarios examined in the survey show that an event at the
plant does not initiate a hazardous event in neighboring factories and vice
versa. No domino effect. Discussion of the risks of neighboring plants, see
section 4.2.6 above. It was also decided by IPM Company that four detectors
(2 ammonia, 2 HCI) will be installed in order to protect the staff on the plant.
Survey findings suggest that the risk ranges obtained from scenarios as a
result of risks arising from operating power plant in Be'er Tuvia industrial zone
are ranges that are not reaching public receptors according to the definition
that appears in risk management guidebook. In light of this we can assume
that the power plant is not a significant risk factor for the industrial area. It
should be noted that throughout the calculations in the survey stringent
assumptions were taken.
In spite of the findings of the survey, recommendations including operational
measures and managerial measures were made. These measures reduce the
likelihood of an incident and the impact of the results.
Section 4 is contended on the "phenomenon of venting in case of failure of the
gas pipeline -" Scenario regarding the vent, see Table 4.2.6.3 .
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4.2.6.9 Details of a transport and removal of hazardous materials
system in industrial area
The main materials in the power plant are natural gas - which is transported in
transmission pipeline, and diesel fuel - used for emergency and is not
expected to be transported to the plant by tanker trucks regularly (except
during running the plant with diesel in light of the guidelines of the person in
charge). Refreshment will be performed by a water treatment facility and will
be completed by re-filling after trial sessions to be held at the plant
occasionally. Chemicals that will be used the plant for ongoing use, are in
relatively low amount. These will be transmitted to the plant through the
Industrial zone, according to handling chemicals in transportation to other
plants in this area. Transportation of hazardous materials on roads in the
industrial area in exceptional frequency or exceptional quantities from the
norm accepted in industrial areas and other industrial plants is unexpected.
The power plant is not a plant producing hazardous waste in large quantities.
Hazardous waste removal will be carried out in low frequency and in
accordance with the law.

In state A shown in chart 4.2.6.9 A below truck traffic moving towards the
power plant will be done on Highway 3 through the industrial zone towards the
power plant. However, the National Roads Company plans an interchange
(see Chart 4.2.6.9 B, below), in this case trucks will have a direct access from
Route 40 towards the power plant without having to pass through road 3 and/
or the industrial zone.
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Chart 4.2.6.9 A- Truck traffic in the direction of a power station in the
existing situation
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Chart 4.2.6.9 B - Truck traffic in the direction of a power station in case
an interchange will be built
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4.2.7 Conclusions and Recommendations

A. Conclusions from the risk assessment carried out for the power plant :
As part of the risk assessment of the plant potential risk focal points were
surveyed – existing neighboring plants, gas and diesel in the plant and other
hazardous materials routinely used to operate the plant .
Following are the main findings :
1. Deterministic scenarios
According to the results of the deterministic scenarios it was found that the
event with the greater impact range is a complete rupture in the pipeline and
immediate ignition (Jet-fire) in the vent designated for initiated gas released high pressure .In this scenario the external risk range is 82 meters. This range
does not reach the neighboring factories, to residence or any public receptor.
Also a calculation for an ignition sources free zone from the vent within a
range of 29 meters falls entirely in the plant area was done. This distance
was also tested using GASUNIE tables according to the consultant to the
National Infrastructure Committee.

2. Probabilistic scenarios
According to the guidelines of the survey and customary probabilistic
scenarios only for the PRMS plant were performed .
The whole probable scenarios tested indicate that as for personal risk
(Individual Risk)
-personal risk lines of 10

are within the power plant .

-personal risk lines of 10
plant's fence.

are at a distance of up to 25 meters from the

-personal risk lines of 10
plant's fence.

are at a distance of up to 75 meters from the

This range does not reach neighboring factories, residencies or public
receptors around the plant .
As for the PRMS plant level of personal risk is acceptable .
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The whole probable scenarios range tested indicate that for public risk
(Societal Risk) for the PRMS plant level of public risk is (also) acceptable
since no population was found within the survey range.

3. Risk analysis from an external source
It is to be noted that Dr. Israel Barzilay's scenarios for five ammonia plants in
the industry, reflect to the best of our understanding of the current situation in
terms of deterministic risks from ammonia. It is noted that if ammonia plants
operate in accordance with the Ministry of the Environment regarding the
separation distances document - ranges of risk will be specified according to
guidelines of environmental protection document from June 2011. According
to the separation distances document ammonia risk scenarios from
neighboring plants were performed with stringent assumptions (Due to lack of
detailed data) and a risk range of 156 meters from any relevant neighboring
plant was received.
In addition, in the appendix of this survey, a risk review prepared by Dr. Israel
Barzilay on May 2010 for the Municipal Environmental Association - District of
Ashkelon, Be'er Tuvia Regional Council and the Municipality Kiryat Malachi
was presented. See chapter 1.4 Section 1.4.5. It should be noted in this
regard that ammonia scenarios in plants in the environment does not create a
risk to plant facilities and do not create a "domino effect" from the power plant
to its surroundings .
Given the above it can be concluded that the scenarios analyzed and risk
ranges calculated indicate that plant does not create or initiative scenarios or
risks in adjacent plants and in public receptors.
Reduction in the use of operational, engineering, management means will
reduce the probabilities of events, the ranges of risk and response time of the
plant staff handling hazardous material incident.
Recommendations are below.
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Recommendations for reduction means according to risk points
1. Diesel tanks
A secondary containment system will be built as required by law with
reinforced concrete prevents seepage type at a thickness type B-30, 40cm in
thickness.
In addition, the secondary containment system will meet the relevant legal
requirements, including regulations of the Ministry of the Environment to
prevent spill and the Home Front Command guidelines .
A procedure to treat diesel spill to the containment including reference to
pumping diesel spill from the containment will be prepared.
Upon designing a diesel array, means of extinguishment for the event of
burning fuel will be planned. Reference to relevant guidelines, regulations and
laws, and also appropriate NFPA guidelines and fire services regulations will
be given.
2. Natural Gas
Gas transmission pipeline will be concealed until it reaches the area of the
power plant. Minimal depth of concealment is 1.2 meters to the top edge of
the pipe .
Gas transmission pipeline running parallel to residential areas would be
buried deeper according to safety necessity and will be covered with concrete
plates to prevent damage in order to reduce the likelihood of initiative scenario
due illegal excavation in the pipeline area and in terror scenario.
Gas transmission pipeline will be protected against corrosion formation and
maintained in a way that will prevent the formation of ignition sources to
prevent underground explosion.
Pipeline route will be marked according to practice with INGL.
Electrical systems and lighting at the plant will meet the Israeli standard 5664.
In an area devoid of ignition sources, fixed ignition sources will not be placed.
Mobile equipment positioned on premises will be adapted to work in explosive
atmosphere area. During initiated release of gas in free ignition sources, there
will be no ignition sources including mobile ones.
While performing an initiated release of gas or in an emergency event that
includes gas leak the routine activity will be ceased and a transition to an
emergency event activity will be done, including notice to the relevant
authorities.
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A concrete wall will be built around the vent, as is common in INGL approved
by the Gas Authority .
A concrete protective structure will be built around the entrance of gas pipe 80
barg for PRMS.

3. Additional materials at the plant
Liquid hazardous materials for ongoing operation at the plant will be stored at
hazardous materials warehouse in designated secondary containment
systems suitable to contain 110% of the volume of the container. The
containments will be built from durable material suitable to content of
substances inside them, according to the conditions of toxins permit.
Hydrogen batteries for cooling the generator will be stored in the shed with a
slope roof, not closed .
4. Risks from neighboring plants
Monitoring devices (fixed detectors) will be installed to detect leaks of
Ammonia and HCl from neighboring plants in the industrial zone. Four
detectors will be installed; when two (same type) of them are operated, the
turbine will be discontinued by orderly procedure .
5. Management recommendations for reducing the risk at the plant
•emergency procedure and facility file for the plant will be prepared.
•emergency team and array will be established at the plant .
•plant employees and emergency teams will be trained to cooperate with the
relevant rescue officials (Israel Police, The Ministry of Environmental
Protection, Fire Department, Magen David Adom (Israeli equivalent of the
Red Cross first aid organization), Home Front Command and The Gas
Authority) and nearby factors, i.e. the relevant plants in the industrial zone .
•employees array of the plant will be briefed regarding the various risks and
means of prevention.
•safety procedures and hot work procedure will be written (welding, grinding,
flame cutting) while putting an emphasis on conditions suitable for this type of
work to prevent emergency events.
•Protective equipment, and emergency and protective measures to treat spill
of diesel and gas event will be purchased.
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•joining procedure between the management of the power plant and INGL
regarding messaging during an emergency will be written and practiced.

Safety charts of hazardous substances at the plant will be found at the plant
of which the employees will be notified.
•periodic inspection procedures of the equipment at the plant and the
environment will be written (preventive maintenance).
•procedure specifying the conducting when running the detectors which warn
on an event from nearby plants.
•waste management procedures relating to storage, separation and waste
removal in the plant will be prepared, Including defining frequency and
officials .
•positions for treatment of spill of hazardous substances, will be placed in at
the plant including absorption means (absorption sleeves) and collection of
hazardous materials .

Conclusion of risks chapter
The issue of risks in the plant, its surroundings and the relationship between
the plant and the environment was studied in details. Stringent assumptions
concerning the content of hazardous materials and the lack of protection were
made. Risks have been studied in several risk assessment methods, including
deterministic method, the probabilistic method (for PRMS), GASUNIE tables
and separation distances policy of the Ministry of Environment Protection. The
plant does not endanger the close surroundings and thus far surroundings,
substances events in neighboring plants may cause damage but not create
the starting of other events at the plant and damage to the environment from
plant complex (no domino effect.) Risks survey that was held on stages, on its
various stages, assisted regulating an optimal format of facilities, reducing
overlapping risk range within the plant and pointed to issues that should be
implemented at the building permit stage.
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4.3 Seismic risks
4.3.1 Active faults and earthquakes
According to the Geological survey of Israel map of active faults, no active
faults exist near the area of the plan and closest are at the Dead Sea area
about 60Km far.
According to the focal earthquake map of the Geological survey of Israel, a
single weak earthquake at the intensity of 3 on the Richter scale was taken
place near Kibbutz Negba around the plan area.
According to the map of seismologic areas in Israel (Shamir et al., 2001) 3
more other earthquakes were detected in a radius of 30Km ranging from
magnitude 3 to 4 and about 7 earthquakes in magnitude ranging between 2
to 3.
Soil Liquefaction: according to the map of areas where there is potential for
liquefaction (Chart 4.3.1.1) of the Geological survey of Israel (2008) the area
of plan is located in sensitivity area E, a negligible sensitive area .
Soil liquefaction phenomena occur in areas with saturated sandy soil with a
shallow groundwater level (less than 10 - feet below the surface).
Since that in the plan area water level of groundwater is estimated at about 50
meters, it can be estimated that there is no risk of soil liquefaction in the plan
area. In any case, a recommended Site Response Survey (see below and
Section E) will address this issue.
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Chart 4.3.11 liquefaction potential map

427
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

4.3.2 Analysis of amplification of seismic vibrations
According to the map of areas suspected of subsoil abnormal amplification of
Geological survey of Israel and Geophysical Institute Israel (April 2009) there
is no suspicion of subsoil amplification in most regions of the plan. Most of the
plan area is located on a regular ground infrastructure. Eastern part of the
area plan (Gas pipeline route from coordinate 180096/623984 up to the block
valve station 'Tzafit' for about three Km) is in land area with a concern for an
increased deviation resulting from the existence of a very hard substrate
underlying the shallow depth of less than 250 meters (Chart 4.3.2.1.)
According to the map of ground acceleration potential (Chart 4.3.2.2) the
entire plan area is located in a high amplification potential .
Map of Standard 413 (Chart 4.3.2.3) shows that the horizontal ground
acceleration of Z = 0.075 to 0.1 in the plan area should be considered.
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Chart 4.3.2.1 subsoil map
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Chart 4.3.2.2. The potential for increased ground accelerations
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Chart 4.3.2.3 413 Israeli standard map
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4.3.3 Recommendation as to perform a site response survey
By the analysis of the above sections and examination program facing the
standard 413 (structures' resistant in earthquakes standard) it can be
estimated that structures within the plan area have a low potential for an
earthquake. However, this area stands in areas with potential for increased
ground accelerations. Since this structure is of high national importance that
should perform during earthquakes, the editors' recommendation is to
perform site response survey when it is time for a building permit.

4.3.4 Recommendations to reduce and prevent seismic risks
At the planning stage of the plant the importance of the structure factor 1.4 = I
must be taken into account since the structure is of high national and security
importance. The plan area does not cross faults and is not found in areas with
potential for liquefaction or gliding slopes.
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4.4 Water and Wastewater
4.4.1The situation planned vs. existing situation regarding wastewater
treatment
Description of current situation :
The water supply from Mekorot system to Be'er Tuvia industrial zone is
made from a 12" 0.8 Km line in length which splits from the main line in
diameter 20'' which supplies water to Kiryat Malachi and other consumers in
the region .
The route of the main (20'') line is along highway 3, from which the dividing
line splits to the industrial area 12'' in a route which passes on the west side of
route 40 .
Transmission capacity of line 12'' provides the needs of the industrial area,
the farmers in the area industry Timorim being built these days .
Sewage disposal system of the industrial zone transfers the sewage of
plants to a rear line located in the northern end of the zone crosses route 40
and conveys the wastewater to Timorim wastewater treatment plant.
Timorim wastewater treatment facility has an annual discharge of 2,100
thousand K. the wastewater treatment facility produces treated waste water at
the secondary level, with means to handle the tertiary level (source: response
to an information request regarding water and wastewater Be'er Tuvia, the
Ministry of Environment Protection 16.5.11).
Sewage disposal lines system in Be'er Tuvia wastewater is planned for
quantities of existing industry area and it cannot be relied upon for
transporting additional amounts of wastewater. The rear sewer line is planned
for greater capacity in accordance with the regional development plans.
Brines: there are evaporation and absorption ponds to absorb food brine for
the use of Kornish-Chen plant only, in a total volume of 150,000 cubic meters,
which absorb about 200 cubic meters of brine per day.
There is a brine line from local desalination plants to the sea. Mapping
existing and planned brine lines, technical, and physical data of the line - this
information will be received later on by the Water Authority.
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Description of the proposed situation :
At the planned site of the power plant and switching station there are no water
and sewage infrastructure, therefore, all infrastructures are planned .
Water supply: in order to supply the required water supply for the power plant
(maximum 102 cubic meters/ hour In the case of diesel use) it will not be
possible to provide from the existing line to the industrial zone in 12'' diameter
and probably it will be necessary to lay a supply line entered from the main
line of Mekorot in a length of 1.5 km from Qastina junction at the side of Route
40 to the power plant yard .
Currently a feasibility test of the raw water source to be supplied to the plant is
being done. No answer has been received yet from the Water Authority. Raw
water source and the quality will be determined finally in the detailed design
phase (there is information about the quality of the water of Mekorot, supplied
to local authorities, in the letter "reporting quality components of chemical
water for 2009, by the spatial director of water quality Central Region of
Mekorot, but the precise location of these measurements was not given in the
letter. These are apparently water supplied Be'er Tuvia Industrial zone .This
information will be updated at the detailed design stage).
Sewerage infrastructure: A line along Route 40 to the rear sewer line to
Timorim connection will be required to be laid for the purpose of sewage
disposal.
According to information (verbally and by email) from the wastewater
treatment plant operator from GES Company ,the facility is ready to absorb
the planned wastewater capacity from the planned power plant, in a quantity
of about 60 cubic meters per day for the operation of the plant by gas. And the
quantity of about 780 cubic meters per day for diesel operating scenario
(Since the quantity on which an investigation was held in diesel operation has
grown there will be a need to for a further verification concerning the ability of
the facility to handle the quantity of full operation on diesel.) there will be a
need for an analysis of wastewater prior to sending them to wastewater
treatment plant.
It is expected that the wastewater produced at the power plant after pretreatment specified in section 3.9.2.2 ,will comply with the permissible
applicable requirements (concentrations of organic parameters biological
oxygen demand-BOD, chemical oxygen demand-COD, oils and fats, etc.)
should not contain heavy metals), thus probably there will be no prevention to
the removal to the regional sewer system .
Brine: According to the calculations made in section 3.9.2.3, the
concentration of the brine from water treatment process at the plant is
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expected to be: 908 mg/ liter chloride and 624 mg/ liter sodium, 3220 mg/ liter
TD. Quantity of brine is 48 cubic meters per day and 16,400 cubic meters per
year for gas operation scenario, and 720 cubic meters per day and 246,000*
cubic meters per year for diesel operating scenario (* it is to be noted that the
full annual diesel operating scenario (8200 hours) is rare and unlikely, and
these numbers are indicated below in order to relate to a worst case
scenario).
Since the brine concentrations expected in both scenarios do not meet the
Business Licensing Regulations (concentrations of salts of industrial waste)
2003, it will not be possible to flow them to the sewer system and they would
have to be removed from the site area or treat them on the site.
Possible solutions for disposal of brine: in the gas operating scenario, the
proposed solution is local - establishment of evaporation pond to treat the
brine within the plant, in an area of 15.0 "dunam" (dunam is about 1/4 acre). It
is anticipated that it will be possible to use the aforementioned concentrates
water to irrigate garden areas during the summer, a fact that can reduce the
size of the evaporation pond. Irrigation will be subject to testing the feasibility
and to the necessary approvals from the Ministry of Environmental Protection
and the Ministry of Health.
It is possible to perform an additional stage for desalination water only, in
order to reduce the amount of the annual concentrate (to only 12 cubic meters
per day and 4,100 cubic meters per year) and reduce the volume of
evaporation pond to 5.0 dunam (dunam is about 1/4 acre), but the
concentrates after desalination cannot be used for irrigation of garden areas
due to the high concentration of brine - about 3,700 mg/ liter chloride.
An alternative solution is the disposal of the concentrate through brine line:
This solution would require the establishment of brine line and its connection
to a regional brine line of Mekorot (the route of the line has not been delivered
yet by the Water Authority at the time of writing the survey).
Disposal of brine by tankers (a tanker per day) is an expensive solution and is
probably not applicable .
Diesel operating scenario: due to the large quantities of concentrate water
from the plant, even after an additional desalination stage ,a local solution is
not possible; therefore the solution is the establishment of a brine line and
disposal to the regional brine line.
Upon the detailed design of the plant and providing the building permit, and
when finally the technology of the power plant and water treatment systems
will be chosen, a wastewater appendix will be prepared in which it will be
calculated the quantities and concentrations of brine concentrates as a
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function of water quality of selected suppliers too and a final solution of
removal of the brine from the plant will be examined.
The solution for brine will be examined based on the Water Regulations
(Prevention of Water Pollution) (Prohibition to Flow of brine to water) 1998,
and Business Licensing Regulations (Salt Concentration in Industrial waste)
2003. In case of an external removal the brine will be removed to an
authorized site by law.

4.4.2 Description of fault scenarios in wastewater treatment facilities,
storage of materials, fuels and oils
Systems for treatment and disposal of wastewater will be built with spare
accessories so that they can be operated with diesel generator during
emergency or in the event of a fault in one of the accessories (pumps) the
spare accessory will be operated.
Storage facilities will be designed for dual capacity to prevent glides. All
automatic valves will be designed to prevent opening or closing depending on
relevant operating conditions .
In the case of overflow of sewage systems despite the spare systems, they
will be channeled into the perimeter drainage system of the power plant site .
To prevent pollution as a result of flowing fuels and lubricants to the
environment, all at the plant areas and facilities in which contaminated water
can be created will be covered with opaque surfaces such as concrete and
will be drained into an oil /water separator.
Used oil will be collected into barrels and sent for recycling (oil volumes are
negligible).
Fuel and chemicals tanks will be placed in lined trenches for remains
collecting. The tanks will be monitored to detect leaks, so no danger of
contamination is expected to land or groundwater in the area. Fuel tanks at
the power plant will be built within the secondary containment system, which
can accommodate up to 110% of the fuel in the event of a leak. Container is
equipped with instruments to measure the level and temperature, ventilation
port and drain ports for diesel drainage.
Each transformer will be located in an isolated underground trench, to collect
oil remains and prevent its leakage into the ground during a fault at the plant.
Deep underground collection pit will be designed at a volume of 130% of the
container's volume. Collection pit will be separated from the environment by a
concrete secondary containment system under each transformer, comprising
436
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

a trellis covered by gravel. Gravel will be used as a layer separates and
isolates for oil spilled and collected in the moat. The containment will absorb
the oil and water from the transformers. The pit will be connected to the
surplus gliding line to the oil storage pit ;the oil will be collected to the oils
divider as described in section 3.9.2.2 .
For monitoring diesel leaks, it is recommended to install piezometers system
to monitor and identify leaks to underground. An appropriate instruction was
given in chapter 5 .

4.4.3 Potential of discharge of polluted upper runoff
Areas in the planned plant where there is danger of oil leakage (turbines,
pumps, and steam boilers) will be built over sealed surfaces, the rinse water
will be drained into a collection pit, and then into an oil-water separator*
*If these areas are cleaned using water combined with detergents (forming
emulsions which are not separated by a plain oil - water separator), oil
separator technology will include emulsions breaking facility + gravitational
separator emulsion / gravitational separator + oil filter. If these areas are
cleaned using steam or water only, the oil separator technology will include
gravitational separator only / gravitational separator + oil filter, depending on
the size of the work area (Source: prevention of water pollution by oil and fuel
from garages and machinery, a survey commissioned for the Ministry of
Environmental Protection. Juanico and Friedler, February 2001).
The oil separator will get an approval for building it by an organization
recognized by the Ministry of Environment Protection which examined the
separator according to the standards of ASTM or DIN or CEN .
Separated oil collected will be evacuated to an authorized disposal site, the
remaining water (effluents) will be sent for treatment in a local wastewater
treatment plant. A port will be planned for sampling the effluents exiting the
separator to the municipal sewage system, the effluents discharged from the
port will have to meet the maximum concentrations permitted for mineral oil,
as stated in the water regulations. Upper runoff from the power plant will be
drained into canals on the sides of the road. The issue is described in detail in
appendix 7: drainage .
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4.4.4 Penetration to protective radii
The plant complex does not penetrate the protective field radius of any
drilling. There is a certain closeness of the upper electricity transmission line
to drill called "F Mor Shibolim Farm" located in the blue line the transmission
segment, but this is not hazardous also because drilling water are not used for
drinking and especially since this is an overhead transmission line without any
liquid infrastructure. See proximity in chart 1.5.3.2 water drilling map - in the
first chapter of the survey.

4.5 Soil and groundwater contamination
4.5.1Potential sources of contamination
The proposed program will hold one main area with soil contamination
potential, the diesel tanks area (4500cubic meters each). Those tanks will be
located in secondary containment systems on the east of the main area of the
plant. With regard to diesel tanks the fuel pipe and tank should be placed in
accordance with Department of Industrial Wastes, Fuels ,and Soil
Contamination at the Ministry of Environment Protection. In addition, there is
likelihood for the use another toxic substances and pollutants such as water
softeners and oils but those will be stored in secondary containment systems
in small quantities. In the absence of a detailed design a list of materials
(mostly dangerous) that are familiar from other plants' use will be presented see section 4.2. All substances should be stored in standard secondary
containment systems .

4.5.2 Evaluation of the quantity and characteristics of contaminated
soil
The estimated amount of soil for removal based on historical survey carried
out and described in paragraph 1.7 and 3.10 is about 2000 cubic meters. This
value will vary according to the findings of a soil survey. According to the
results obtained from the laboratory and the procedure of removal of
contaminated soil, it will be evacuated to a suitable site .

4.5.3 Methodology for detailed investigation of potential soil
contamination
Contamination treatment will firstly be done by contacting the appropriate
authorities to locate the contaminant entity and closing the sewage pipe. On
the second phase drilling will be carried out based on an educated program.
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Soil samples will be taken from those drillings for laboratory testing. After
receiving laboratory results the contaminated area will be delineated and an
evacuation plan will be prepared as continuation of treating the soil process
as long as it is necessary.
Drilling plan to delineate the contamination deep in the ground that was
located on the plant field will include five drillings to the depth of 5 meters
each. Deploying drillings will be located when one drilling is placed at the
output of the pipe to examine the depth of penetration of pollutants in soil
depth; four additional drillings will be placed at the periphery of cane field
within 20 feet apart to test the horizontal expansion .
Samples will be taken every meter from each drill core (total of 25 samples)
for testing thresholds in test EN-12457-2 and acidic extraction .
•After receiving the laboratory results the polluted area will be delineated and
a plan for soil removal and the continuation of the process as long as it is
necessary will be submitted during the building permit stage.
•if necessary, according to the results obtained from the laboratory, and the
procedure of removal of contaminated soil ,and in accordance with the
certified authorities and in coordination with them, soil will be evacuated to a
suitable landfill.
4.5.4 Removal destination compared with proposed values of reference
Destination of soil removal will be determined after examining the level of
pollution by "acid extraction" procedure followed by watery procedure in
accordance with the Ministry of the Environment Protection guidelines .

4.5.5 An analysis of The hydrological implications of contamination
Given the current findings, as also described in the sections 1.7 and 3.10,
there is no indication of groundwater contamination that was identified in the
plant area. However, since the distance of the surface from the groundwater
is about 50 meters, the chance that the untreated soil contamination will affect
the groundwater, in its present fortitude, is low. Means of preventing seepage
of pollutants to groundwater is possible by the method of fixation of metals
and biological restoration. Alternatively the contaminated soil can be
evacuated to an appropriate landfill.
The preferred recovery method will be selected after receiving clear and
accurate situation regarding the extent and nature of contamination in the soil
and in accordance with the certified authorities and with their coordination.
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4.6 Visual impact and Archaeology
The various phases in setting up the plant affect mainly the visual aspect. In
phase 1 all plant area will be fenced and boundaries will be restored as
described in section 3.8.1 above. For understanding the visual impact see
simulation in chart 4.6.1.1.

4.6.1 The visual impact of the proposed plant
In the following chart it can be seen a general bird's eye view into the area of
the power plant. The plant location is bordering a built Industrial area.
Therefore, the addition of industrial structures will not look unusual in this
environment .
Two buffer strips, in which vegetation will be planted, will assist in hiding
partially the plant from observable from nearby areas :
1. Eucalyptus Avenue, from the side of Route 40 and along the access roads
to the plant .
2. Landscaping around the plant's fence strip in variable widths.
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Chart 4.6.1.1 Simulation of the planned power plant
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Chart 4.6.1.2 Simulation of the planned power plant - magnification
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4.6.2 Visual impact of proposed plant facilities and switching yard
The visual impact of proposed plant facilities and switching yard on residential
areas and the road systems
The visual impact of the proposed plant facilities on the environment was
examined from all 14 perspectives from all sides of the plant, at different
distances. Selected points are places where there is a permanent presence
of people (communities, public buildings and roads).
•Point No. 1 - Overview from Moshav Avigdor north-east (a distance of 900
meters from the plant). The plant will be mostly hidden except by existing
industrial buildings. The elements viewed will be combined with existing
industrial structures around the plant .
•Point No. 2 - View from the south, from the eastern houses of Moshav
Avigdor (distance about 700 meters from the plant). Plant building is mostly
hidden by trees and vegetation strip planned around the plant. Only part of the
high structures are observed, but will be integrated with landscape of existing
buildings .
•Point No. 3 - Looking north to Route 40 at the intersection with the Moshav
Avigdor (distance of 900 from the plant). At this point the existing vegetation
and trees hide most of the planned area. Due to the distance from plan area,
the trees strip surrounding the plant will add a touch of hide. Smoke chimney
may poke out among the vegetation at times .
•Point No. 4 - View from Timorim towards the power plant (distance of about
400 meters from the plant).
•Point No. 5 – View from the restaurant towards the road to Moshav Timorim
towards the west (distance of about 300 meters from the plant) - the plant will
be partially hidden to those coming from Timorim towards the road 40 by
clusters of trees designed in the proposed gardening strip adjacent to the
fence of the plant .
•Point No. 6 - Looking north towards the eucalyptus along avenue along
Road 40 (distance of about 680 meters from the switching yard). Switching
yard will be viewed from this point clearly. Designated site for the power plant
is far and partially obscured by clusters of existing and planned trees;
therefore fits into the existing landscape .
•Point No. 7 - View from the Youth Village "Kedma" (distance about 1000
meters from the plant). Designated site for the power plant is far and partially
obscured by clusters of existing and planned trees; therefore fits into the
existing landscape.
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•Point No. 8 - View from the village "El Azi" (distance about 4000 meters
from the plant). Plant is assimilated into the existing landscape .
•Point No. 9 - Looking south towards the power plant through the avenue of
eucalyptus trees along the road 40 (distance of about 600 meters from the
plant). Avenue of eucalyptus trees on the edges of highway 40 will partially
hide the plant buildings. In addition, a strip of trees will be planted around the
fence that will thicken the concealment of the buildings, so that only parts of
the building appear high in the trees, for those who pass through road 40.
• Point No. 10 - view from Kiryat Malachi (distance about 500 meters from the
plant). Plant will be assimilated only by the existing industrial area and will be
partially hidden by existing industrial buildings. Switching yard will be partially
hidden in by existing structures, but high pylons will be seen.
•Point No. 11 - View from Kiryat Malachi to the industrial area (about 1,000 a
distance meters from the plant). Power plant will be assimilated in the existing
industrial area and will be partially hidden by existing Industrial buildings.
•Points No. 12, 13 and 14 Looking at the switching yard. See electricity
transmission lines document by the IEC (Israel Electricity Company).
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Chart 4.6.2.1 – View 1

445
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Chart 4.6.2.2 – View 2
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Chart 4.6.2.3 – View 3
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Chart 4.6.2.4 – View 4
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Chart 4.6.2.5 – View 5
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Chart 4.6.2.6 – View 6
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Chart 4.6.2.7 – View 7
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Chart 4.6.2.8 – View 8
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Chart 4.6.2.9 – View 9
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Chart 4.6.2.10 – View 10
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Chart 4.6.2.11 – View 11
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Gas line
After laying the gas line and restoring the path, there will be no visual effects
of the line; in fact the path could not be identified, as it will be restored and will
be returned to its previous designation, as a road or as a cultivated area .
Energy transmission corridor in the switching yard
Restoration of the area included in the new electricity transmission system.
New electric pylons will have an impact on the appearance of the
environment, but there will be no impact on agricultural areas below it. After
placing the pylons it will be possible to further cultivate the land so that the
function of the electrical path remains similar to the existing situation.
Overhead power line
Overhead power line will have a visual impact and the path that will be
returned to its previous state as a road or shoulders. However, no impact will
be on the use of the area, and it will be returned to its previous state as a road
or shoulders.

Archaeology 4.6.3
Based on section 1.9, after verifying with the Israel Antiquities Authority there
is no damage to archaeological sites, but the surveyed area limit the gas line
passes near one site near the Tzafit valve station, the works near this site and
at the rest of the route will be done in coordination with the Israel Antiquities
Authority under the law.
Data appearing in IAA site are as follows: number - 16 502/0, name Easts H ,
(South) and description – Pre Ceramic rock scattering from the Epipaleolithic
and Pre Neolithic eras.

4.7 Prevention of damaging Natural values
4.7.1The expected impact on the fauna and flora
Within the plan no natural values of importance for conservation were
identified. The premises in which the various facilities are designed to be set
are fertilized and exploited mainly for agricultural purposes. Establishment of
power plant and transformers station require damaging agricultural land and
fallow areas. Natural vegetation available on these sites includes a high
proportion of segetal plant species and ruderal plant species common habitats
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in disrupted and violated and as such is not defined as sensitive. Within the
plan area no unique identified fauna and flora species were located, such as
endangered species, rare species, geophytes and unique trees. Thus the
program is not likely to undermine the values of nature with conservation
importance and is not in territories natural habitats and rich ecosystems are
held .
Route of the gas pipeline is designed to pass through agricultural areas and
existing roads that their ecological sensitivity is low.
Laying the gas line in the ground creates a temporary impact in the work strip
and upon completing the project; a restoration will return the situation to its
former state. Along the gas pipeline route there is no unique flora and there is
no damage to natural habitats or those which are sensitive animal
populations. Creek crossing region that drains into Haella stream is
characterized by a high presence of sorts of rot and in this case no damage to
natural values is expected. In spite of that, it is advised to consider moving the
pipeline by pushing to avoid works in the riverbed itself which have the
potential to increase the existing violation .
IEC lines coming from the national network connect to isolators installed on
top of the portals .Up to this point the lines are built and installed by the IEC
and according to its standards .Lines include all required means of overhead
power lines in terms of protection against electrification ,visibility and damage
to animals. Height of poles of 400Kv lines, length of isolators and distance
between the phases greatly reduces the chance of injury to animals and birds .

4.7.2 Shifting a unique flora
As was stated, no unique flora including trees was identified in the plan.
Therefore there is no need in shifting and collection activities at all .

4.7.3 The impact on ecological corridors
The power plant and switching plant are not situated within the area of
national ecological corridor. The power plant is located in a large industrial
complex and its impact on open spaces is not different than the impact of the
complex in the current situation.
Switching plant is adjacent to Highway 40 which is an interrupting factor in the
area. The plant is not in animal crossing bottlenecks and space around it is
mostly open so that it will enable free movement of animals even after its
setting. A local drainage channel passes close to the plant and can be used
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by domestic animals and direct them in crossing route 40. It is recommended
that as part of the setting the plan the channel path is preserved.
Gas pipeline route passes through farmland. The route lies in the ground and
is therefore not likely to be an interrupting factor after laying it and when the
works are done. During laying works, there may be a temporary disruption.
However, since this is a wide open space it is reasonable to assume that the
work will be done in sections and therefore interference will not take place
simultaneously throughout the route, and animals could continue to move
without difficulty .

IMPORTANT NOTE: Because of the Gas Authority's note about the need to
reduce the parallel route, the eastern route of the gas pipeline was changed
near a block valve station Tzafit along about 300 meters as mentioned in
different sections and various charts in the survey. A tour that was taken
along the new route section by an ecologist revealed that the modified short
section of a route also passes in agricultural areas is no different from its
predecessor in terms of its values .

4.7.4 Measures taken to prevent negative effects on flora and fauna
Although the plan is not located in ecologically sensitive territories, a number
of measures were proposed which aim is to reduce the impact of the program
on open spaces :
1. Saving a local drainage channel near the switching plant .
2. Location of lighting fixtures in a way that will not illuminate drainage
systems and open space around it .
3. Crossing the creek in the east of the plan through underground .
4. Exclusion of invading flora found within the program at the split section of
the gas route near Moshav Timorim .
5. Monitoring and tracking establishment of invasive species in the works
area and their removal if necessary.
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4.8 Prevention of noise from the plant operation
Noise levels from Plant operation
4.8.1 Noise at operating stage
Base of prediction of noise levels from plant's operation
Described below are receivers, in which the plant noise was predicted, a
method for prediction of the noise and the results based on :
•Land uses and designations programs in the vicinity of the planned plant .
•The acoustic properties of noise sources in typical plants of this kind,
obtained from the planners .
•Criteria of the Ministry of Environmental Protection for permitted noise level .
The dominant noise sources at the plant
Dominant noise sources are described in section 3.11, in which a sound
power level is defined for all sources of noise except for the noise of turbine
building, for which a noise level in octave bands was defined inside the
building.
Sound power level of noise radiated by the building of the turbines (Table
4.8.1.2-1) was calculated using the standard method (for example, see the
guidebook L. Miller. Noise Control for Buildings and Manufacturing Plants,
1982). The following table shows the spectrum of the sound power level in
octave bands to the noise radiated by the turbine building with walls (ceilings)
made of steel 1mm thick.
The sound insulation spectrum by steel 1 mm thick was obtained according to
Table 5-10 in the guidebook of L. Miller above.
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Table 4.8.1.2 - The spectrum of the sound power level in octave bands
for noise radiated by the building of the turbines

Frequency, Hz
63
125
250
500
1000
2000
4000
8000

Sound power
level, dB
117.9
111.0
91.8
82.7
76.4
68.7
67.5
72.5

Working hours of the plant
According to the proposed plan for the plant forecasting assumes operating
during the day and at night. It is to be noted that according to the "Prevention
of Nuisances Regulations (Unreasonable Noise), 1990" day hours are defined
as 6:00 AM to 22:00 PM and night hours are defined as 22:01 PM to 5:59 AM
the next day.

Description of noise receivers
Predicting noise levels was carried out for the following receivers :
•receivers, represent the sensitive land uses and purposes in the
surroundings. These are the same receivers M1-M5, to which measurements
of existing noise levels have been done (Section 1.10)
•T1-T4 noise receivers at the plant's border (Chart 4.8.1.4.1)
Distance (horizontal) between the noise sources and receivers is shown in
Table 4.8.1.4. A
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Table 4.8.1.4 – Distance between sources and receivers of the plant
noise, in meters
Noise
receiver
M1
M2
M3
M4
M5
T1
T2
T3
T4

Turbines
building
590
670
780
700
700
280
170
170
90

HRSG
stack
645
730
720
670
690
340
110
105
105

Noise source
Boiler
Cooling
tower
630
545
710
600
740
850
680
745
700
720
330
180
100
110
120
270
110
145

Feed
pumps
645
724
720
660
680
330
90
120
115

Diesel
generator
570
670
800
750
770
330
170
150
35
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Chart 4.8.1.4.1 Receivers for prediction of noise at the plant operation
stage

Legend: T1, M1 – points for plant noise prediction
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Method for prediction of noise
Noise levels at the front of houses and plan borders
Prediction of noise levels caused to sensitive receivers was carried out basing
on the noise characteristics of the sources above. The noise levels were
calculated using the method described in the standard :
ISO 9613. Acoustics. Attenuation of sound during propagation outdoors :
Part 1: Calculation of the absorption of sound by the atmosphere .
Part 2: General method of calculation .
According to ISO 9613 a noise level is calculated under meteorological
conditions favorable for noise propagation (see chapter 7 of the standard)
which cause increase in noise level .
In accordance with ISO 9613 calculation is done using the following formula in
each of the octave bands :
L = Lw + Dc-A ,
When :
Lw - sound power level in dB ,
Dc – the directivity correction, dB ,

A = Adiv + Aatm + Agr + Abar + Amisc ,
A – is the attenuation of noise that occurs during propagation from the
sources to the receiver , dB
Adiv – is the attenuation due to geometrical divergence, dB
Aatm – is the attenuation due to atmospheric absorption, dB
Agr – is the attenuation due to ground effect, dB
Abar – is the attenuation due to barrier effect , dB
Amisc = 0 - attenuation due to miscellaneous other effects, dB
There is a significant directivity of radiation from stack's exhaust and a small
directivity for intake and discharge of the cooling tower. For these two noise
sources the directivity was determined according to guidebook of L. Miller
(Tables No. 7.11 and 7.16). The directivity corrections in octave bands for
these noise sources is shown in Table 4.8.1.5. A.
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Table 4.8.1.5 – Directivity correction to radiation by stack and cooling
tower, dB

Frequency,
Hz

stack

63
125
250
500
1000
2000
4000
8000

-3
-4
-6
-8
-10
-12
-14
-16

Directivity correction, dB
Cooling tower,
Cooling tower,
intake
discharge
-1
-1
-1
-1
-2
-2
-2
-2
-3
-3
-3
-3
-4
-4
-4
-4

The total noise level in dB (A) was calculated after calculation the noise levels
in octave bands.
It is to be noted that the noise in Kiryat Malachi was predicted without taking
into account the noise reduction by plant's buildings situated between the
sources and receivers of noise (Chart 4.8.4.1)
The noise levels in Moshav Timorim were calculated without taking into
account the noise reduction by buildings planned in the plant itself to be
located between the sources of noise and Moshav Timorim.
Noise levels inside buildings with windows open
Noise levels inside buildings with open windows are determined based on
noise levels, predicted at the front of the houses, with a correction to noise
levels difference "interior – exterior" when windows are open (see also
Chapter 1.10).
In accordance with the Ministry of Environmental Protection requirement, the
correction was adopted as 5 dB (A). Note that this estimation is understated
and for real buildings this correction will be much higher, depending on
windows area, the room size, furniture, and more .

Predicted noise levels from plant operation
Noise levels at building facades and plan border
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Predicted noise levels during the day and night at the facades of buildings,
facing the power plant, and at the plant border are presented in table
4.8.1.6.1.

Table 4.8.1.6.1 – Predicted noise levels from the plant at facades of the
most sensitive houses in the surroundings and at the border of the
plant. dB(A)

Noise
Noise source
receiver Turbines Stack Boiler Cooling Cooling
Feed
Diesel
building
tower
tower
pumps generator
intake
discharge
M1
31.9
26.6
29
31.3
30.1
28
31.6
M2
30.9
25.4
27.8
30.4
29.2
26.7
29.7
29.7
25.4
27.4
26.8
25.6
26.7
27.6
M3
30.5
26.2
28.3
28.2
27.0
27.7
28.4
M4
30.5
25.9
28
28.5
27.3
27.4
28.1
M5
T1
37.5
32.5
35.2
41.9
40.7
35.5
37.4
T2
41.9
42.7
46.7
46.5
45.3
48.2
43.9
T3
41.9
43.0
45
38.0
36.8
45.4
45.3
47.6
43.0
45.8
43.9
42.7
45.8
60.4
T4
The total noise level was calculated to a plant operation when all noise
sources work at the same time including the emergency diesel - generator.

Predicted noise levels inside the buildings in the surroundings
Noise levels at day and at night in the residential area and in the daytime at
school (point M5) when windows are open are shown in Table 4.8.1.6.2. A.
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total

38.6
37.4
35.7
36.7
36.6
46.7
54.0
51.7
61.1

Table 4.8.1.6.2 – Predicted Noise levels from the power plant in houses
with open windows

Noise
receiver

Community

Land use

M1
M2
M3

Timorim
Timorim
Kiryat Malachi

M4
M5

Kiryat Malachi
Kiryat Malachi

Residence, 1-2 floors
Residence, 1-2 floors
Residence 1-10 floors,
public – 2 floors
Residence 1-2 floors
Residence 1-2 floors,
school 2 floors

Predicted noise
level in houses
with open
windows from
all sources of
noise in the
plant, dB(A)
33.6
32.4
30.7

31.7
31.6

4.8.1.7 Permissible noise level criteria
Permissible noise levels are determined in "Prevention of Nuisances
Regulations (Unreasonable Noise), 1990 ". The regulations refer to the
residential and other buildings, and define the permitted noise level in rooms
depending on both the level of sensitivity of the building to noise, and duration
of exposure to noise, separately for daytime (06:00 to 22:00 hours) and at
night (between 22:01 to 05:59 time the next day). Criteria for relevant land
uses are presented in table 4.8.1.7 A.

Table 4.8.1.7 – Maximum permitted equivalent noise levels in residential
area and in school, dB(A) .
(According to the Prevention of Nuisances Regulations (Unreasonable Noise)
1990, dB (A))

Noise
receiver
residence

schools

Duration of noise

Over 9 hours
Over 30 minutes
Over 9 hours
not in use during the
night

Permitted noise level, dB (A)
day
night
50
--------------40
45
----------------------

466
EIA for National Infrastructures Plan 34– IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

In accordance with the regulations, before comparing the predicted noise
levels with the permissible noise levels appearing in table 4.8.1.7-1, it should
be checked whether the noise is tonal. If the noise is tonal a penalty
correction of +5 dB(A) must be added to the predicted noise level.
It can be seen that the noise level criteria at nighttime is much more stringent
than for the day hours. Since the power plant creates the same environmental
noise during the day and night, the following relates to night time that is critical
from the view point of environmental noise.
4 8.1.8. Comparison of the predicted noise levels with the criteria
Some of the sources of noise at the plant, like the stack and the emergency
diesel generator may create the tonal noise. So, in accordance with the
requirement of Dr. Yuli Keller, an acoustic consultant of the National
Infrastructure Committee to the project, noise levels, for comparison with the
permitted noise levels, were determined by assuming that the noise is tonal.
The predicted noise levels inside buildings with the correction for tonal noise
are displayed in Table 4.8.1.8-1.

Table 4.8.1.8 – Predicted noise level inside residence buildings from the
power plant operation, after the correction to tonal noise, dB(A)
(According to the Prevention of Nuisances Regulations (Unreasonable Noise),
1990)

Noise
receiver

Community

M1
M2
M3

Timorim
Timorim
Kiryat Malachi

M4
M5

Kiryat Malachi
Kiryat Malachi

Land uses

Residence, 1-2 floors
Residence, 1-2 floors
Residence 1-10
floors, public – 2
floors
Residence 1-2 floors
Residence 1-2 floors,
school 2 floors

Predicted noise
level in
buildings with
open windows
from all sources
of noise in the
plant, dB(A)
38.6
37.4
35.7

36.7
36.6

It follows from comparison between the predicted noise levels corrected for
the tonal noise and the criteria for the permitted noise :
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•The expected noise levels at the border of the plant from the plant operation
are low, and there is no need to reduce them.
•The total noise levels in Timorim caused by the planned plant and the
existing plants will meet the criteria.
•Noise levels in Kiryat Malachi predicted from the plant operation are much
lower than the criteria and have no effect on existing environmental noise
levels.
•The acoustic properties of the noise sources will be in accordance with
charts no. 3.11.3 A - 3.11.3. D.
Acoustic properties of the machines will be updated during the detailed design
stage, when:
-the proportion between sound power levels of different sources noise could
be changed while the environmental noise levels meet the criteria defined in
Prevention of Nuisances Regulations (Unreasonable Noise), 1990.
-If it is provided at the detailed planning stage that the predicted noise is not
tonal in any of the noise receivers in the surroundings, it will be possible to
increase the sound power level of each noise source in 5 dB(A).
4.8.1.9 Noise reduction means
As mentioned above, most of the machinery (stacks, the cooling tower,
turbines, etc.) are equipped with noise reduction means, which form an
integral part of the facilities supplied by the manufacturers, and acoustic
characteristics are defined by the manufacturers for these silenced facilities.
Generally the facilities are planned in advance with acoustic means designed
to meet the criteria for given environmental conditions. Therefore, as a rule no
additional acoustic means is necessary (and in fact it is not done) to the
means supplied with the machinery by the plant manufacturer.
According to the results of noise prediction by the plant with typical machines,
equipped with typical noise reduction means, the plant will cause very low
noise, much lower than the permissible noise level criteria.
For this reason no additional noise reduction means are required. However,
there is a variety of noise reduction means, which allow placing this type of
plants at distances much smaller from sensitive land uses ,than for the
proposed plant .
Generally there is no need for any noise reduction means designed and
installed in addition to ones supplied by the plant manufacturers. Acoustic
treatment is performed for relatively small machines for which an effective
acoustic treatment can be given in site :
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Feed pumps
It is possible to use quieter pumps or reduce noise of the pumps by local
means - acoustic screens or install the pumps inside small acoustic housings.
The housings are made of thin steel with standard absorption lining inside and
silencers for the ventilation opening, produced by well-known local
companies, such as H.N.A. Company which manufactures a variety of sound
silencers with different acoustic and aerodynamic characteristics.
The diesel generator
The diesel generator noise can be reduced by installing more effective
housings and noise silencers for air inlet and outlet and exhaust pipes.
Different types of silencers are manufactured by well-known local companies
(H.N.A. Company, etc).

4.8.2 Noise during construction stage
Works during the construction stage will be conducted in accordance with the
relevant requirements :
Hours of construction works
the construction works will be performed from 6:00 AM to 19:00 PM according
to "Prevention of Nuisances Regulations (Prevention of Noise), 1992".
Acoustic characteristics of the construction equipment
The construction equipment will meet the requirements of the "Prevention of
Nuisances Regulations (Unreasonable Noise from Construction Equipment),
1979".
The regulations are emission regulations, and determine the permissible
noise levels for equipment, produced at a distance of 15meters, under certain
conditions, and that is if the equipment may cause noise in sensitive receivers
in the surroundings. In this way acoustically proper machinery and limited
environmental noise is being ensured. The regulations do not apply to noise
to which noise receivers are exposed to in the environment, and do not set
limits to noise levels generated at the front or inside dwellings or other land
uses
In accordance with the regulations, the equipment noise level for motionless
equipment with engine operating at maximal RPM will not exceed 80 dB(A) in
none of four directions, when the equipment is in the open space (with no
noise contribution due to noise reflection from other machines, buildings on
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the site etc.). It is to be noted that the regulations do not limit predicted noise
levels at the front of the receivers (exposure criteria), but establish noise limits
of noise radiated by the machines under standard conditions.
Due to the large distance of the plan to noise sensitive land uses, no noise
problem is expected during the construction work on condition that the works
will be performed according to requirements of Prevention of Nuisances
Regulations (Prevention of Noise), 1992 and Prevention of Nuisances
Regulations (Unreasonable Noise from Construction Equipment), 1979. The
environmental noise by construction works will be examined at the detailed
design stage, basing on the work plan, including a description of equipment to
be used and the duration of work with the equipment per work day.

4.9 Electromagnetic compatibility (EM) and human safety to radiation
Comments:
1. Information which deals with energy transmission lines of the power plant
was fully discussed in the transmission document of the IEC. The topic of
discussion in this section (4.9) refers to radiation safety and electromagnetic
fields caused by the facilities in the plant itself and not by the transmission
lines from it!
2. The section presented below is a summary of a comprehensive work
appears in Appendix 10 in this survey.

4.9.1 General
Detailed referenced activity examined the abundance of 50Hz magnetic field
flux from all energy facilities and accumulation lines in the power plant yard
planned for construction in Be'er Tuvia .
This work was given in response to the directives of Planning & Building
Committee for preparation of electromagnetic environmental survey. The
survey is designed to check the danger of exposure to magnetic field flux as
recommended by the ministry of Environmental Protection regarding human
exposure and effects on other nearby services (if any) such as water pipes,
gas, telephone and CATV.
The magnetic field flux, in 50Hz range is displayed graphically on the plant's
courtyard sketches so that it can be easily seen the magnetic flux split level at
the courtyard parallel to the ground at the height of 1 meter above ground and
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also theoretical analyzes of the magnetic flux distribution in plains facing
vertically to the ground .

Energy facilities for which the magnetic field flux distribution analysis
was conducted
The list below lists the facilities and areas where magnetic field flux density in
the power plant's yard was analyzed and presented:

Table 4.9.1A - power plant transformers

Type of
voltage power Imax
transformer
V
MVA
A

Ityp
A

imbalance Coordinates
(m)
%
X
Y
Z

cast

760

1

400k

530

800

5

8

0

Table 4.9.1 B - Cables and Power Plant track lines
Cable
no.

Type

1
2
3

IPB
IPB
3
wires
3
wires
3
wires
3
wires
3
wires
3
wires
3
wires

4
5
6
7
8
9

Imax

Ityp

imbalance Length Coordinates (meters)
of
cable
%
Meters
X
Y
Z
1
40
-20
7
0.4
1
17
-20
7
0.4
1
10
6
8
5

A
1.58k
15.8k
800

A
1.58k
15.8k
760

800

760

1

22

16

7

-1.8

800

760

1

102

40

8

-1.8

800

760

1

32

126

34

-1.8

800

760

1

52

160

34

11

800*

760

1

44

190

34

11

800*

760

1

44

214

34

11
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Cables 1-2 are transmission lines connecting the generator and the IPB type
transformer of Alstom Company.
Cable 3 exits transformer and is connected to the 400k buried power lines.
Cables 4-6 are cables that are buried in the plant's courtyard connecting the
transformer and the open switching plant at the point of departure to IEC
lines.
Cables 7-9 are high voltage cables in the open switching plant in the
connection area between power lines of the plant and overhead high voltage
lines of IEC. The current flows in these lines is maximum 800A; in line 8 a
circle of current flow of IEC at the rate 1600A which comes out of the plant
can also be closed .

Outputs
The estimated magnetic field flux from electricity facilities in section 2, in
horizontal XY plane parallel to the ground at the height of 1 meter above the
ground and in different sections of the magnetic flux as a perpendicular plane
to the ground planes XZ, YZ. According to the Ministry of Environment
guidelines magnetic flux lines distributed by the facilities are shown on the
range in which magnetic flux density drops below 2 milligauss. Distribution
Limit of a magnetic field flux whose strength is 2mG is shown in Chart 4.9.1
attached to this summary.

Summary of the results of the estimated flux of the magnetic field at the
power plant and its surroundings
Magnetic field flux distributed by accumulation lines carrying 15.8kA with the
following characteristics exist in the power plant (Figs. 3.1-3.5 in the full
report): flux decays to 4mG in a distance of 80 meters west to the transformer,
50 meters east of the transformer, just 90 meters north of the transformer and
40 meters south of the transformer. Height dimension above ground the flux
decays below 4mG at the height of 60 meters .
East to the transformer, a busbar carrying current of 800A is installed.
Magnetic flux characteristics by the accumulation strip of high voltage (Figs.
3.3-3.5 in the full report).
High voltage cables are buried at a depth of 1.8 meters up to 2.2 meters. At a
height of 1 meter above ground magnetic flux drops below 4mG - and 2mG at
a right angle distance of 10 meters from the buried cables (Chart 3.15 in the
full report).
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At the open switching yard, northeastern to the transformer there are high
voltage spacious lines that distribute magnetic flux whose characteristics are
(Charts 3.8 to 3.13 in the full report):
In charts 3.8 to 3.9 in the full report it can be seen that in every case the
magnetic flux decays to 4mG within the limits of the switching station
compound.
Charts 3.11 to 3.13 in the full report show the dispersion of magnetic flux at
the exit of switching station to ultra-high voltage lines of IEC.
The following table summarizes all situations. Distances are given
perpendicularly to the ultra-high voltage circuits that are connected to the
circles of IEC.

Table 4.9.1 C - Summarizing table of magnetic flux dispersing modes
Characteristic of operation

Current flow
in circle A

Receiving current from plant 400A
only
Receiving current from IEC 1600A
only in an inactive plant
Receiving current from IEC 2400A
and the power plant

Current flow
in circle B
400A

Descending to
4mG distance
from center (m)
65

-1600A

75

-1600A

80

•Magnetic flux decays to 4mG at a right angle distance from high voltage lines
of about 70 meters; in height axle the magnetic flux decays below 4mG at a
height of 60 meters.
• In the transition of power plant lines to high voltage power lines of IEC: the
magnetic flux decays to4 mG in a perpendicular distance of 65-80 meters in
accordance with the way of the use at the switching plant .High magnetic flux
decays to a low value of 4mG at the height of 60 meters .
•These ranges are within the limits of the power plant so there is no risk of
exposure of the magnetic flow field outside of the power plant which deviates
the recommendations of the Ministry of Environmental Protection.

In conclusion, the analysis of all sources of magnetic flux flow shows
that there is clearly no expected conflict with the guidelines of the
Ministry of Environment Protection within the power plant, the switching
yard and along the high voltage line buried in the power plant.
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This report does not relate to damage to other buried services such as
telephony, television cables, sewer pipeline, water and fuel lines, since that in
the vicinity of buried cable transmission route such services that are buried
along the ultra-high voltage do not exist, except for buried gas line which its
distance from the plant ensures it does not have any effect from
electromagnetic fields distributed by the power plant.
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Chart 4.9.1 Border limits of the magnetic field flux outside the plant
Marked Blue border represents a merged magnetic field flux (of all energy
sources at the plant) of 2mG
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4.10 Changes in land uses and designations
Note A: Implications of electricity transmission strip in high voltage from the
plant are reviewed in IEC document which is part of the survey and is
submitted in the appendix section.
Note B: all maps included in the survey that are larger than A3 size were
transformed to the version of the survey before the supplements, due to the
Gas Authority's note about the need to avoid parallelism to high voltage power
line, not big a change at the eastern end of the route of transmission plant
near the block valve station Tzafit.

4.10.1 Conflicts with possible land designations
Plan complexes are divided into three parts in terms of configuration and uses
around them .
A. The plant compound itself is designated for industry in an existing industrial
area .
B. The gas pipeline route passes in open agricultural areas and along the
national road (Route 40) and crosses it.
C. Upper electricity route passes in agricultural areas adjacent to the national
road (Route 40). Remote switching yard is located in an agricultural area (See
note above).
Below is a brief overview of the applied plans and their meaning .
National Master Plans
National Master Plan 35 –valve station Tzafit and the adjacent section of the
pipe going through an area which is marked as high environmental landscape
sensitivity. Mixed preserved texture is also indicated in this section. In the
westward area the land has rustic texture. The gas system is buried and so
there is no conflict in this respect .
Other national master plans –valve station Tzafit is located south to the main
drainage vein according to National Master Plan 34/B/3.
North of the village Kedma an area designated for mining and quarrying
according to NMP 14, the gas line is outside this area and therefore there is
no conflict with this plan .
Gas line in National Infrastructure Plan no. 34 crosses the high voltage strip
(Rothenberg - Tzafit). Gas and electricity strips planned in the National
Infrastructure Plan do not cross each other .
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These are the only four relevant National Master Plans to the plant and
National Infrastructure Plan no. 34 has no conflict with them.
NMP 3 – in NMP 3, highway 39 and an interchange with a junction on route
40 are marked. Route and interchange are not designed in a detailed plan.
Upon coordination with Routes of Israel Authority the remote switching yard
nearby the junction will not constitute an obstruction to the planning and
implementation of the interchange.
District master plan
District Master Plan 4/14 designates entities derived from national master
plans, including mining and quarrying area, agricultural land, forest strip (thin
marking is not clear) along HaElla stream creek.
Detailed local plans
Construction of the gas line along the route of about 8.5 Km in open
agricultural areas requires avoiding deep-root trees planting near the pipeline .
Gas pipeline route and building lines lying next to Timorim are close to
Timorim expansion (plan 8/BM/214 the approved and as realized), but the
pipeline route does not violate issuing building permits according to these
local plans .
Risks radiuses arising from gas plant and power plant impose no limits on
nearby plots and therefore do not create any conflict and do not interrupt the
implementation options of the detailed plans which border the listed plan.
Programs in preparation and promoting
A plan for Timorim interchange and expansion of highway 40 is promoted by
the Routes of Israel Authority.
National Infrastructure Plan no. 34 refers to this initiative and does not prevent
its implementation. Planners of National Infrastructure Plan no. 34 met with
the Routes of Israel Authority to coordinate initial planning, even though the
plan of Routes of Israel Authority is prior to statutory approval .

4.10.2 Implications for energy transmission lines on land uses
Implications resulting by gas pipeline restrictions are determined according to
the National Outline Plan 37, with all its changes.
Gas line path often limits the deep-root trees planting along a gas line strip.
The yard of the plant has no effects on the nearby land designations .
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4.10.3 Changes in land designations
Some of the industry plots in Timorim industrial zone, industry plots to the
north to the power plant yard, and gas plant are included in the survey under
NOP 37 with all the changes. All of this does not restrict land uses in these
areas .

4.10.4 Reducing negative effects
The power plant has different effects on landscape, acoustics, risks,
wastewater and more - all effects converge to standards and legitimate limits
of industrial area and its immediate surroundings. No reason was found to
impose new conditions, restrictions and other measures on the environment
of the plant. The limitations and conditions are imposed on the power plant
facilities only.
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478
EIA for National Infrastructures Plan 34 – IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

5.1 Air Quality 441

480

5.2 Risk reduction measures

480

5.3 Hazardous materials storage and maintenance - protection and
reduction measures

481

5.4 Earthworks, construction, burying gas pipelines and power lines

482

5.5 Control and Monitoring

482

5.6 Water and Wastewater

482

5.7 Hydrology and Drainage

482

5.8 Soil contamination

483

5.9 Prevention of noise

483

5.10 Seismic risk

484

5.11 Landscape

484

5.12 Ecology

485

479
EIA for National Infrastructures Plan 34 – IPM Power Plant – November 2012
Conducted and Edited by AdaMa – Environmental and Geological Sciences

Chapter E - Proposal for Means of Preventing Negative
Environmental Impacts
5.1 Air Quality
•
•

•

•

The power plant will meet the emission standards as determined in the
text suggested by Israeli government "Regulations for Prevention of
hazards- pollution prevention from electricity production" 2010
The turbines will use on natural gas only for production of electricity unless
the developer will be required by the Director of the Electricity Network to
switch to diesel fuel during an emergency situation in the absence of
natural gas and in accordance with the Ministry of Infrastructures.
Diesel will be stored within the power plant border - in order to meet the
requirements of the Director of Electricity to store liquid fuel in a capacity
that allows 100 hours of work, unless it will allow lesser quantity or an
alternative feed.
Cold power plant smokestacks will be no less than 40 meters in height
above the ground. The hot smokestack will be in a minimum height of 30
meters and will be activated only during disabling /maintenance of the
steam turbine.

5.2 Risk reduction measures
The following are operational recommendations on means of reducing
according to various risks points as rose from the EIA findings:
Diesel Fuel tanks
• The provision for granting the building permit - detailed planning approval
for containment array, notification, extinguishing and monitoring of the
diesel fuel tanks. If the characterization of tanks changes in the plan risks will not increase as for the subject of the assessment. The diesel
fuel secondary containment system will be lined internally to prevent
leakage of diesel fuel to the ground.
Natural Gas
Natural gas pipeline from the valve station to the plant will be buried in
the ground, according to the guidelines of INGL (Israel Natural Gas
Lines).
• In the drainage artery's the pipeline will be at least at a depth of 1.5
meters from top of ground to the upper end, as customary at INGL.
• Gas transmission pipeline that passes near residential areas, from
coordinate 176900/624500 to the power plant compound will be
protected by means as will be determined by the INGL.
• Electricity power and lighting systems in the ignition risk zone at the
station will comply with relevant standards requirements.
• For the 4" release pipe (vent) an ignition sources free zone within a
radius of 29 Meters from the center of the pipeline will be kept.
• In a zone free of ignition sources activities or use involving the
existence of ignition sources will be allowed only if it can be guaranteed
that during an initiated release they will be ceased immediately.
•
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•
•
•
•

•

Around the pipe for initiated gas release (vent) a concrete wall will be
erected, as common in INGL.
Suitable procedure for initiated release of gas or gas leak will be
prepared and submitted as a provision for the operating permit.
A plant and emergency procedures file for all components of the power
plant will be submitted as a provision of operating the plant.
LPG will be stored in an open shed with a slope roof towards the
outside.
Compressed Hydrogen
For a building permit the compressed hydrogen containers for cooling
the generator will be placed in relation to the risk radiuses they create
within the plant borders.

5.3 Hazardous materials storage and maintenance - protection
and reduction measures
•
•

•

As a provision for a building permit a detailed plan for storing hazardous
materials according to the type of materials in the plant compound will
be submitted.
As a provision for a building permit a procedure will be prepared for
unloading, storage and maintenance of hazardous materials, waste and
packaging hazardous materials according to procedures and standards
of the Home Front Command ( HFC) and Ministry of Environment
Protection, and in accordance with the toxicology permit of the plant.
Hazardous materials will be stored on site only in quantities required for
the continuous operation of the station and in a designated area for
each substance over a sealed and drained surface.

5. 4 Earthworks, construction, burying gas pipelines and power
lines
•

•
•

During the earthworks the following measures will be taken to prevent
dust:
− Work surfaces and roads will be wetted.
− Trucks and heavy equipment speed will be limited to 20 Kph. in the
boundaries of the compound.
− Loading and dumping of materials, will be performed from low
altitudes.
Natural gas pipelines - pipelines will be laid according to the construction
guidelines set forth in the National Outline Plan 37 / with its amendments
and will meet the limitations outlined in the guidelines.
The balance of excavation and filling materials in the plan space - details
of excess amounts of dirt and road removal will be provided as part of the
information required during the construction permit.
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5.5 Control and Monitoring
•

Smokestack monitoring equipment and sampling procedures in the stack
will be done as required in the regulations for preventing hazards
(pollution prevention from electricity production), 2010.
• IPM power plant will conduct a complete and organized registration for
monitoring data. The data measured will be submitted to the national
professional echelon supervising power plants at the end of each year.
• Provision for a building permit for the power plant will be submitting a detailed
plan for diesel fuel tanks monitoring.

5.6 Water and Wastewater
•
•

•
•
•
•

Sanitary wastewater will be fed into a designated container and be
removed to a licensed regional sewage system.
All compounds at the plant in which leachate containing oil or chemical
pollution as a result of leakage might be formed, will be evacuated to
sealed surfaces to fuel and oil that will be drained on a separate system
to an oil and fuel separator.
Oil and used oil will be stored in tanks or barrels being placed in
secondary containment systems. Used oil will be sent to an authorized oil
recycling plant.
Boiler drainage will be stored in a designated container that will be
evacuated to an authorized outlet to the sea.
A detailed waste Appendix will be submitted as a provision for the
building permit including the details of the evacuation of brine. The
Appendix will include a monitoring plan.
Sewage will be monitored and treated as necessary to meet the
permitted discharge limits before their release to the regional sewage
system release.

5.7 Hydrology and Drainage
•

Runoff will be pumped to the local drainage system and will not be
infiltrated to the ground.
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5.8 Soil contamination
The following in this section will be provisions for a building permit:
• Ground investigation will be as specified in section 4.5 of the EIA.
Restoration of the site as long as it is necessary will be carried out in
accordance with the consultant of The National Infrastructure Committee.
• Daily control for leaks from fuel tanks containing fuels and hazardous
materials will be run by an operator by visual test and every five years the
containers will be tested thoroughly.
• Storage areas and / or use of fuels/ oils to be sealed to seepage to the
underground. These surfaces will be drained into a collection pit and oil water separator which will also include gravitational separator.
• If in these compounds make a use of detergents which form emulsions
harming the separation capability of the oil - water separator, an emulsion
breaking facility and gravitational separator or any other technology that
would address this issue will be installed.
• Separated oil will be evacuated by law. Treated waste water will be sent
to a sewage treatment plant along with wastewater of the compound.
• A sampling opening at the connection point of the separator with the
sewage compound will be planned. Treated waste water at the exit of the
separator will meet maximum allowable concentrations of mineral oil.
•
•
•
•

The diesel and oil tanks will be designed in accordance with the licensing
business regulations (Fuel Storage) 1976 and other relevant laws.
The diesel tanks will be equipped with level measuring devices and will be
connected to a control system that ensures tracking to prevent leaks.
Each transformer will be placed on a double steel shelf with an inner layer
of gravel which will be used as a separating and isolating layer and a
pump will be installed to pump water and oil in case of failure.
A piezometers system for monitoring diesel leaks will be installed to
monitor and detect leaks to underground.

5.9 Prevention of Noise
As a provision for a building permit an acoustic appendix will be submitted,
for the approval of the environmental advisor of the National Infrastructure
Committee.
• On any situation in which calculated noise levels are higher than
the permitted noise level in accordance with provisions of the
regulations to prevent hazards, noise reduction measures will be
presented to ensure complying with regulations requirements.
• If power infrastructure for self-ignition (black start) without
transmission lines will be established, a description of facilities and
their environmental significance will be submitted to the authority
at the time of building permit.
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5.10 Seismic Risk
•

The construction will be done according to the Israeli standard 413 and
by taking into account the geological structure of the site and the
environment.
Prior to building permit, a site response review will be performed,
including ground liquefaction risk to determine the shielding of the
station to earthquakes - the report's conclusions will be incorporated
into the design and will be submitted for a building permit.

•

5.11 Landscape
Landscape restoration plan integrated with the principles listed below will
be attached to requests for a building permit and authorization.
• Existing trees - an effort will be made to preserve existing trees in
general and particularly eucalyptus trees in the gas or electricity strip or
at the edges that will be defined as to conserve. They will be protected
using a fence around them.
• Fencing the plan and vegetation restoration – fence details and detailed
planting plan for the vegetation strip around the power plant and the
switching yard will be submitted at the building permit stage.
Landscape restoration
•
•

•
•

•

Existing roads, crossing road no. 4 and shoulders - sides of roads and
highways where the gas pipeline will be buried, will be restored and
returned to their original state.
Farm areas - agricultural land that is damaged during the construction
of the transmission system will be restored for cultivation following the
directions in NOP 37 and its amendments .

Logistical areas
A plan for logistical areas and their restoration will be submitted as a
provision of a building permit .
The establishment of logistical areas will be permitted in all areas of
the project. The south part of the power plant plot will be preferred as
a logistical area for its construction. When additional logistical areas
outside the compound are needed – designated areas will be hired
from owners of the property.
For the guidelines for placing high voltage power poles and restoring
the landscape of the upper power array please see in the report
submitted by the IEC (Israel Electricity Company).
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Execution of the Infrastructure Planning Committee procedures is to be
ensured at the phase of the building permits regarding the submission of
detailed plans in the environmental & landscape aspects, including :
•

•

Preparation of a landscape guidelines plan for earth works - the plan
will include elements of ground treatment prior to implementation,
access roads to work sites, organization camps, areas of dirt piling
and temporary dirt excess, earth evacuation areas, areas not to be
touched, reference to trees located along the route .
Landscape restoration plan - a plan that includes all elements of
restoration, regarding treatment of soil and planting.

5.12 Ecology
Although the plant is not located in an ecologically sensitive area, the
following measures should be taken to reduce the impact of the plan on
the open spaces:
• Maintaining a local drainage channel near the remote switching
yard.
• Monitoring and tracking invasive species in the plant boundaries
and their removal if necessary.
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