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1 PROJECT DESCRIPTION

ENERJISA Energy Generation Inc. is planning to establish “Bandirma Natural Gas Combined
Cycle Power Plant” (NGCCPP) with an installed capacity of 930.75 MWe in Balikesir
Province, Bandirma District, Sirincavus Village, and Hacialibey Location. Total annual energy
generation will be approximately 7,300,000,000 kWh.

The Power Plant will be established on an area of 20 ha of a total 204 ha area. The
ownership of the Project Site belongs to ENERJISA.

The natural gas to be used at the Plant as fuel will be supplied from Greece Natural Gas
Main Transmission Line constructed by BOTAS. The line passes from 3 km south of the
Project area.

Electricity is generated by means of gas turbine — generator sets and steam turbine -
generator sets at the NGCCPP. The heat energy obtained by the combustion of natural gas
within the gas turbines is converted into kinetic energy and the kinetic energy is converted
into electricity by means of the generators.

The transfer of the heat generated by the combustion in the gas turbines to the water in the
Heat Recovery Steam Generator leads to the generation of steam having high pressure and
temperature values. The steam generated as a result of this recovery process is converted
into electricity within the steam turbine — generator groups. The steam arising from the steam
turbine is condensed and converted into water.

Indirect condensers work with heat exchange principle, the steam passes around the pipes
where the cooling water passes and thus the steam is condensed. The condensed water
accumulated at the lower section of the condensers is pumped back to the boiler for re-
evaporation. The steam generated in the boiler is transferred to the steam turbine and cycle
goes on. Cooling water system, water treatment system, pressurized air system etc. are
auxiliary systems within the Plant.

The generated electricity will be given to TEIAS network by means of the 380 kV
transmission line connecting the transformer center to the current electricity network. The
electricity distribution will be done by TEIAS.

Health protection band of 10 m from the facility borders will be left and there will be no
construction or work on this area.

It is planned that the lifetime of Bandirma NGCCPP will be about 25 years.
Below is the list of plant facilities:

Administrative and control building
Atelier and store building

Heat recovery system generator (2 units)
Pipe and cable canals

Turbine building (GTG)

Turbine building (SGT)

Amplifier transformers (3 units)
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8. Natural gas pressure reducing station
9. Security building

10. Fire service station

11. Parking lot area

12. Switchyard

Location of the Project Site is presented in Annex 1. Annex 2 provides General Layout Plan
for the Project.



2 SITE DESCRIPTION

Project Site is 3.5 km away from Sirincavus as air distance, about 3.5 km away from Hidirkoy
as air distance in the east, and about 5.5 km away from Bezirci Village as air distance in the
southeast.

The Power Plant will be established on an area of 20 ha. The site is accessible via
Bandirma-Canakkale state highway and situated near the Marmara Sea. An access road of
6.5 km will connect the highway and the plant site.

The area where the plant will be located has steep slopes running to the shore. Therefore,
during the site preparation activities, the site will be leveled from 170-180 m to 30 m above
sea level. As a result of this leveling, a steep hillside (about 45% slope inclination) will be
formed to the south, at the back of the Plant and a steep slope (about 45% slope inclination)
will be formed between the site and the Sea. The leveling and excavation plan is provided in
Annex 3.

The main vegetative cover of the site is composed of brushes. No trees are found at the site.

2.1 Precipitation

The most effective element in erosion is precipitation in strong rainfalls. According to the
observation records of Bandirma Meteorological Station, total annual precipitation amount of
the region is 703.7 mm, maximum monthly precipitation amount is 113.7 mm in December,
and the minimum precipitation is 15.3 mm in August and the maximum daily precipitation
amount is in October with 177.5 mm in 1975-2006.

Center of Balikesir receives 118 mm rain a year and Bandirma Province receives 137.5 mm
rain a year. These high values are sufficient to develop erosion.

According to the rain water calculations performed for the design of drainage project, the

amount of rain fall is 403 lt/sec/ha.

2.2 Soil Characteristics

In Balikesir region, as a result of erosion, 50.5% of the soil became very shallow (0-20 cm),
33 % of the soil became shallow (20-50 cm) in Balikesir Province. Therefore, 83.5 % of the
soil is covered by shallow and very shallow soils.

According to the Geological and Geotechnical Survey Report prepared by Jeoaktif Ltd. in
November 2007, the Project area is observed to consist of clay with gravel and sand
belonging to the Neogene series.

The slope of the Project area varies between 1-80%.

There are no deformations in soil such as swelling and liquefaction. There are no risks of
landslide, rock fall and avalanche in the site and its close surroundings.

In the EIA report prepared in March 2008, it is stated that, there are no problems such as
settling, swelling, liquefaction or insufficient bearing capacity in accordance with the



laboratory results and SPT results, and for this reason, the examination area is classified as
suitable for settlement.

As a result of morphologic, geological and geotechnical studies, it is observed that there is
no land section unsuitable for construction within the Project area.

2.3 Water Bodies

The nearest creek to the project area is the Hotaci Creek 750 m to the east. On account of
the flow direction of the respective creek is north-south directional, there is no any flood risk
that would affect the Power Plant site concerned. Due to the low level of underground waters
in the Project area and due to the permeable structure of the rocks, no liquefaction is
expected.

The project site is right on the coast of the Marmara Sea. Project Location Map is given in
Annex 1.



3 DESCRIPTION OF PROPOSED ACTIVITIES AFFECTING EROSION AND
SEDIMENTATION

The area, where the plant will be located, has steep slopes running to the shore. Therefore,
during the site preparation activities, the site will be leveled from 170-180 m to 30 m above
sea level. As a result of this leveling, a steep hillside (about 45% slope inclination) will be
formed to the south, at the back of the plant and a steep slope (about 45% slope inclination)
will be formed between the site and the Sea.

At the stage of preparing the land, excavation will be required for the foundations, water and
fuel pipelines of the buildings and units in the project area.

The excavation works will last 9 months. Approximately 400,000 m? of excavation in total will
be performed in various depths on a closed area of 200,000 m? in total and the excavation
material, which will not be used in back loading, will be used for the purpose of leveling within
the project site. In average 2 m of top excavation soil will be removed. By calculation, about
640,000 tons of material will be excavated. The distance of excavated soil storing area is
maximum 1,000 m from the locations where the operations will be performed. At the stage of
the preparation of the land, the excavation material will be taken from the site by means of
excavators and loaded into the trucks. Power plant excavation plan is given in Annex 3.

Around the site will be drainage channels constructed to prevent runoff and erosion.
Drainage system inside the plant site and the landscaping activities will be undertaken by the
Construction Contractor. A drainage system will also be constructed for the access road
connecting the site and the village road.

The construction phase involves the removal of vegetation, the alteration of topography, and
the covering of vegetated surfaces with impervious cover such as roads, driveways, and
buildings. Erosion and sedimentation impacts are caused by the loss of vegetation, pollution
of the runoff and alteration of topography due to construction activities.

These changes to the landscape may result in the erosion of soil and the sedimentation of
water bodies as soil travels to water bodies in water runoff during storms at an increased
velocity due to the lack of vegetative cover.

The following impacts are expected as a result of the activities for the realization of the
Project:

e Eroded material may affect marine habitats and alter marine species’ life cycle events
by increasing turbidity, changing the water temperature, and changing the depth of
the shoreline.

e Alteration of existing drainage patterns.

e Removal of trees and other vegetation may lead to erosion of soil on steep slopes.

e QOil and other chemicals on construction sites may cause non-point pollution that
drains to water bodies during storm events.

e Nitrogen and phosphorus concentrations in surface water bodies can be raised by
increased rain water runoff resulting in accelerated eutrophication and the
proliferation of non-native aquatic plant species.



During excavation work soil stockpiles and the exposed excavation area have a large
potential for the generation of silt-laden run-off. Such a discharge can have a severe impact
on the flora and fauna of waterbodies. It is calculated that all the excavated material from the
site preparation activities can be used for site leveling and filling activities. Therefore, all the
excavated material will be spread within the site perimeters and the final ground will need
protection against erosion.

Also during site preparation works, topsoil is to be removed and stored separately. The top
soil and coarse soil will be stored separately as two lines of heaps next to each other.

Concrete mixing plants and/or cleaning of ready mix concrete lorries also have impact on
environment. Water contaminated with cement is highly alkaline and can cause severe
pollution. Effluent produced from the washing out of any concrete mixing plant or cleaning of
ready mix concrete lorries also cause pollution if flows into any drain or watercourse.

Oil storage and oil replacement for equipments are also important issues since any spill or
leak may find its way to drainage systems and cause soil/silt and water pollution.

The slope and the bank of the shoreline that will be partially demolished during the
construction process is planned to be terraced for layout purposes. Erosion and surface
runoff from the site to the shoreline can cause pollution.

During operation phase, erosion and sedimentation are caused by wind and precipitation. In
this phase utmost attention will be given to reduce erosion and sedimentation through the
methods explained in the following sections and to prevent contamination of soil and rain
water.



4 PROPOSED CONTROL MEASURES

Specific control measures are required to prevent erosion and sedimentation during
construction and operation of the Project. These measures are intended to:

e To control the quantity and quality of runoff.

e To prevent soil erosion and sedimentation resulting from site construction and
development.

e To prevent the pollution of runoff from Project site.
e To protect natural resources including wildlife habitat.

e To protect other properties from damage that could be caused by erosion and
sedimentation or the quantity or quality of runoff.

4.1 Control Measures

To ensure that all sources or soil erosion and sediment on the site are adequately controlled,
the following strategies explained below will be employed to the extent possible and where
practical:

e Minimization of the areas of disturbed soil

Natural vegetation will be retained, protected or supplemented to the extent practical. Site
preparation activities such as grading and clearing will be limited to where they are
absolutely necessary and consistent with the phasing plan and the daily schedule of
construction activities.

e Maximization of the protection and on-site use of native vegetation

All vegetation not intended for removal will be protected by adequately marking,
protectively wrapping and temporarily transplanting as necessary. Excavation equipment
will not be placed in the base of an infiltration area during construction.

e Stabilization of excavated soil

The excavated soil will be stabilized with seeding, mulching or matting as soon as
possible after disturbance. No ground disturbed as a result of site construction and
development will be left as exposed bare soil. All areas exposed by construction, with the
exception of finished building, structure, and pavement footprints, shall be decompacted
(aerated) and covered with non-compacted topsoil, and will be subsequently planted with
a combination of living vegetation such as grass, groundcovers, trees, and shrubs, and
other landscaping materials such as mulch, loose rock, gravel or stone.

e Control of water at upslope site perimeters
Diversion structures and vegetated lines will be used to reduce the amount of water

entering the site. Around the site will be drainage channels will be constructed to prevent
runoff and erosion. The slopes will be stabilized by using vegetative covers or matting.



e Control of water on-site

On the site water will be controlled and kept to low velocities so that erosion is minimal.
This may be achieved through immediate seeding, mulching and matting as well as the
use of structural measures such as flumes. Drainage system inside the plant site and the
landscaping activities will be undertaken by the Construction Contractor. A drainage
system will also be constructed for the access road connecting the site and the highway
to prevent runoff entering the adjacent agricultural fields. Access road drainage plans is
provided in Annex 4 and rainwater drainage plans are provided in Annex 5. Sediment
barriers such as straw bales and check dams will be used to collect sediment.

e Control of sediment on site

The amount of sediment produced from areas of disturbed soils will be reduced, and the
sediment produced on site will be controlled through seeding and mulching and structural
measures such as benches, berms, inlet protection, outlet protection and stabilized
construction entrance.

e Control of sediment at the down slope site perimeters

Off-site transport of all sediment produced on the construction site will be prevented by
using vegetated lines, diversion structures, and stabilized construction entrances.
Temporary grade stabilization structures slow down the velocity of water, making it non-
erosive. Around the site will be drainage channels will be constructed to prevent runoff
and erosion. The slopes will be stabilized by using vegetative covers or matting.

4.1.1 Drainage Channels

The area where the plant will be located has steep slopes running to the shore. Therefore,
during the site preparation activities, the site will be leveled from 170-180 m to 30 m from sea
level. As a result of this leveling, a steep hillside (about 45% slope inclination) will be formed
to the south, at the back of the plant (Annex 3) and a steep slope (about 45% slope
inclination) will be formed between the site and the Sea.

Around the site will be drainage channels will be constructed to prevent runoff and erosion.
Drainage system inside the plant site and the landscaping activities will be undertaken by the
Construction Contractor. Plans are provided in Annex 5. A drainage system will also be
constructed for the access road connecting the site and the highway to prevent runoff
entering the adjacent agricultural fields (Annex 4).

The drainage channels will be made for rain and surface water within the plant area. If the
surface waters within the Power Plant take the oil contaminants inside their structure, they
will be discharged upon treating the oil by separating process at the oil scraper traps.

According to the calculations performed for the design of 4.5-km access road drainage
project, corrugated pipe having diameter of 600 mm will be used for drainage of rain water.

Apparently check dams and straw bales or any suitable method can be used as temporary
sediment barriers in the drainage channels of the site. The method to be used will be
employed by the Contractor depending on the need and applicability. Through maintenance
and repair, these temporary measures can be used as permanent sediment barriers.



e Straw bales
Straw bales reduce the gradient of a ditch, slow the water, lower its ability to cause erosion,
and allow sediment to settle out. When appropriately placed, a straw bale barrier intercepts
and slows sheet flow runoff, causing temporary ponding. The temporary ponding provides
quiescent conditions allowing sediment to settle. An illustrative drawing of straw bales is
provided in Annex 6.

e Rock Check dams

Check dams reduce scour and channel erosion by reducing flow velocity and encouraging
sediment settlement. A check dam is a small device constructed of rock, gravel bags,
sandbags, fiber rolls, or other proprietary product placed across a natural or man-made
channel or drainage ditch. Sediment should be removed from behind the check dams when it
has accumulated, to one half of the original height of the dam. Rock check dams are
constructed from large aggregate for small drainage areas, similar to the Bandirma site. They
can also be constructed from small riprap. An illustrative drawing of rock check dam is
provided in Annex 6.

4.1.2 Vegetative Cover

Vegetative cover and its root system play an extremely important role in preventing erosion.
Use of vegetative cover aims to:

Shield the soil surface from the impact of falling rain drops;
Reduce the velocity of runoff;

Maintain the soil's capacity to absorb water, and

Hold soil particles in place.

The vegetative soil removed during the construction phase of the Project will be used for the
areas where the vegetation with landscape purposes is to be made.

In the areas outside the facility units and roads within the facility, green areas will be formed
in the Bandirma NGCCPP as a first priority. By these green areas to be formed, the facility
area will have a proper area quality with its environment visually.

The vegetation works to be made for these areas will be in accordance with the landscape
planning principles. The vegetation works to be made during the operation of the Plant will be
done by considering the area usage. These will be formed by the mixture of the shrubs and
long bush groups that will not hinder the view particularly in the perimeter of the
administrative buildings in order not to limit the usage within the Project area. The spatial
property of the area is orientative in vegetation.

In the arrangement of the green areas, the climate, soil, insulation and irrigation,
maintenance possibilities will be considered not only for aesthetic purposes but also for fire
risks. Selection of needle types will lead to a visual richness in the sense of protecting the
green structure also in winter.

At first stage, the vegetable soil will be readied for planting with the types that will adjust to
the region by mixing fertilizers. Later on, the planting of the shrub type vegetables will help to
ensure an effective cover. For the tree types, the types with low maintenance requirements
and that will ensure the structure of the soil will be prioritized.



At the second phase, the adjustment of the plants to the soil is controlled and in case of
positive results, the planting of the trees will start. The plant types to be used in landscaping
will be selected from the domestic and foreign species that will adjust to the Bandirma
District. In order to ensure the naturally aesthetic, easily maintained and economical
landscaping, the integration of the above mentioned terms will be ensured.

e Matting

For the areas where vegetation is not possible or for areas where immediate erosion control
is needed matting may be used.

Mattings of natural materials are used to cover the soil surface to reduce erosion from rainfall
impact, hold soil in place, and absorb and hold moisture near the soil surface. Additionally,
matting may be used to stabilize soils until vegetation is established. Mattings are commonly
applied on short, steep slopes where erosion hazard is high and vegetation will be slow to
establish. The choice of matting should be based on the size of area, side slopes, surface
conditions such as hardness, moisture, weed growth, and availability of materials.

Use of matting will be employed by the Contractor depending on the need and applicability.

Drainage system inside the plant site and the landscaping activities will be undertaken by the
Construction Contractor.

4.2 Contractor Responsibilities in Construction Period

The Construction Contractor will be responsible for taking all temporary and permanent
appropriate measures for land drainage and erosion control. The Contractor is responsible
for employing, to the satisfaction of ENERJISA, any erosion and sediment control measures
in order to protect the Plant Site and Facilities, adjacent areas and bodies of water from
pollution during construction activities.

Construction activities will be controlled to the extent possible to help limit erosion. Clearing,
excavation and grading will be limited to areas necessary for construction. Areas outside the
construction limits will be identified and clearly marked, and equipment operators will be
instructed to avoid these areas.

The Contractor will conduct and schedule operations to minimize or avoid muddying and
silting channels, drains and waters and implement good housekeeping measures.

In the event that the trenches remain open for an extended period, the Contractor will ensure
trench integrity and employ such measures as temporary ditch breakers, silt fences, straw
bales etc as deemed necessary. Allowance for water movement through the ditch breaker
will be made by installing pipes through the ditch breaker or a perforated pipe along side the
pipeline along the entire section of steep slope.

Crushed rock may be required as a permanent erosion control measure at locations where it
is impossible to establish vegetation and with prior approval of ENERJISA.

The requirement for temporary erosion/stabilization techniques will be dependant upon the
season. However, the Contractor is required to be prepared to provide all resources
necessary to avoid incipient slope erosion and stabilization issues, regardless of season, in
order to be prepared for unforeseen inclement weather.



Temporary and permanent erosion measures will be employed in accordance with the
requirements of this ESC Plan and Project Drawings provided in Annex 5.

At completion of the work, debris will be cleaned and the worksite is restored to a condition at
least equal to or better than prior to construction.

4.3 Control Measures in Operation Period

In the operation period, operation and maintenance procedures will be established to prevent
erosion and sedimentation and pollution of rain water.

Facility operators will receive training and periodical refreshing trainings about the pollution
control, spill control and good housekeeping.

Surface runoff will be directed around and away from cut-and-fill slopes and conveyed in
channels. Dikes or ditches will be constructed at the top of slopes where significant drainage
area contributes runoff to the slopes. Water intercepted by these facilities will be conveyed to
a drainage channel. Open channels may be constructed at the bases of slopes and runoff
will be conveyed to a sediment trap.

Site rain water drainage will be accomplished using a combination of open channel surface
collection and catch basin/rain drains below ground. Oil-water separators will be used to
collect oily-water and discharge rainwater to the regulatory limits.

Where required, at chemical or fuel unloading sites, secondary spill containment paving will
be provided for environmental protection. Hazardous substances collected within these
containments will be isolated for proper treatment and disposal according to the regulations.
Rain water collected within hazardous material secondary containments will be retained by
normally closed valved outlets.

Slope and channel erosion is controlled by implementing an effective combination of best
management practices (BMPs).

Fuels, oils, solvents, and other toxic materials are properly stored and handled not to
contaminate the soil or surface waters, enter the groundwater, or be placed where they may
enter a live stream, channel, drain, or other water conveyance facility. Spills will be cleaned
immediately and cleanup materials are properly disposed. Spills will not be washed into
channels and drains.

Where required, at chemical or fuel unloading sites and pump house, secondary spill
containment paving will be provided for environmental protection. Hazardous substances
collected within these containments will be isolated for proper cleanup and disposal
according to regulations. Rainwater collected within secondary containments will be retained
by normally closed valved outlets. This rainwater will be routed to the rain drainage system in
a manner consistent with regulations.



5 SCHEDULE OF PLANNED CONTROL MEASURES AND MONITORING

5.1 Erosion and Sedimentation Control Construction Sequence

The schedule for the construction of planned erosion and sedimentation control measures
will be confirmed with the Contractor prior to the commencement of construction activities.
Proposed erosion control construction sequence is as follows:

1. Installation of tree protection fencing

2. Installation of construction entrance, temporary diversion structures, sediment traps
and/or any other measures practical and agreed on

3. Clearing and grading the site

4. Disposing excess soil of site to the area determined by the Municipality or Provincial
Environmental Directorate.

5. All vegetative soil will be stored side by side with the excavated soil that will be used
for filling.

6. Installation of rain water channels with inlet controls, sediment traps and/or oil-water
separators

7. Stabilization of the graded areas with seeding, mulching or matting

8. Removing sediment trapped frequently

9. Maintaining temporary erosion and sedimentation control measures until the site is
completely stabilized

10. Installation of all permanent erosion and sedimentation control devices

11. Back filling

12. Covering with vegetative soil and realization of landscaping plan

5.2 Erosion and Sedimentation Audits and Monitoring

5.2.1 Scheduled Audits for Construction Period

Periodic audits of rain water management structures or techniques will be conducted
periodically by ENERJISA site representative. At a minimum, audits shall be conducted at
the site during construction period are given below:

prior to commencement of land clearing activities,
after every rain event during construction,
periodically during construction,

at the completion of construction activities,
removal of any temporary control devices.

A

The auditor will note whether construction debris is being disposed of properly and whether
other erosion and sediment control measures are required in addition to those in the
Contractor’s plan.

5.2.2 Scheduled Audits for Operation Period

For the operation period, weekly periodic audits will be performed by ENERJISA to confirm
that non-permitted discharges are not entering the rain water system.



Additional audits will be performed during periods of heavy rainfall. After primary storage
tanks have been filled or emptied, secondary containment structures will also be checked for
accumulations of water.

The presence of oil contamination in any accumulated rainwater will be determined by
examining the surface of the water for a sheen or settled sediment.

If an oil sheen is not observed, accumulated rainwater will be drained from the containment.
Otherwise, oil/water mixture will either be cleaned using absorbent pads or pumped directly
into drums for disposal. After draining the containment, the drain valve will be closed to
prevent inadvertent drainage.

Rain water catch basins and open channels will be cleaned if the collected deposits fill more
than one-third of the depth. Site rain water drainage will be accomplished using a
combination of open channel surface collection and catch basin/rain drains below ground.

Excessive shifting, settlement or heaving of the structures will be monitored. Inspection for
pipe separation, breakage or crushing will take place after every major runoff event.

Erosion at the outlet of the drainage system will be monitored. This erosion can eventually
undermine the outlet pipe.

On the construction site exceptional care should be taken during each individual repair or
maintenance operation to prevent potential pollutants from becoming available to be washed
into streams or conveyance systems. Temporary waste disposal receptacles will be provided
and emptied as required.

5.2.3 Maintenance and Repairs for Construction Period

The Contractor will continuously maintain any control device installed so that it functions
properly during construction and work suspensions. All inlet/outlet protection will be checked
for maintenance and failure. Sediment will be removed and properly disposed of once it has
accumulated to half the design of the trap. It will be made sure that the sediment will be
removed from the devices after each rainfall.

Seeded areas will be inspected for failure and necessary repairs and re-seedings will be
made.

Construction road surface will be inspected regularly to maintain in a condition to prevent
sediment from leaving the site. The road will be top dressed with additional material when
needed. Any accumulated sediment will be swept from the existing roadway.

The Contractor will be responsible for maintaining the Vehicle Tracking Control during the
entire time that it is in use in the project.

All spills will be cleaned up immediately after discovery, or contained until appropriate
cleanup and disposal methods can be employed.

Each concrete truck operator will be aware of the designated Concrete Washout Area. Waste
materials must be removed and legally disposed of when it has accumulated to two-thirds of
the wet storage capacity of the structure. All concrete washout areas will be clearly marked.

At the end of Construction, all concrete waste will be removed from the site and legally
disposed of at an approved waste site.



Dust control techniques will be used to limit the transport of the airborne pollutants. However,
water or slurry used to control dust will be retained on the site and not be allowed to run
directly into watercourses or rainwater conveyance systems.

5.2.4 Maintenance and Repairs for Operation Period

All bare or eroded areas will be repaired and re-seeded as practical. Undesirable species of
vegetation will be removed or controlled to prevent damage to the primary vegetation. Most
vegetated areas designed to carry water will be mowed at least twice a year. The mowing
prevents the channel from restricting water flow and it encourages a thick erosion resistant
stand.

Roads and parking areas may require periodic top dressing with new gravel. Seeded areas
adjacent to the roads and parking areas should be checked periodically to insure that a
vigorous stand of vegetation is maintained. Roadside ditches and other drainage structures
should be checked regularly to insure that they do not become clogged with silt or other
debris.

Prior to each rain/storm the erosion control system shall be inspected and deficiencies
corrected.

After each rain/storm, silt and debris shall be removed and the basins pumped dry. Only
clean water from the basins can be pumped to the rain drains (filter material may be used.)

After each rain/storm, the performance of the erosion control system shall be evaluated and
revised and repaired as necessary.

Maintenance and repair of machinery and equipment will be confined to areas specifically
designated for that purpose. These areas will be located and designed so that oils, gasoline,
grease, solvents and other potential pollutants cannot be washed directly into receiving
streams, and rainwater drainage systems. Maintenance areas should be inspected and
cleaned daily.

Waste collection areas will be kept neat and orderly to the extent possible. Trash cans will
have lids and dumpsters will have covers to prevent rainwater from entering. Waste will not
be allowed to overflow its container or accumulate for excessively long periods of time. Trash
collection points will be located where they will least likely be affected by concentrated
rainwater runoff.

Special areas will be designated for washing vehicles. These areas will be located where the
wash water will spread out and evaporate or infiltrate directly into the ground, or where the
runoff can be collected in a temporary holding or seepage basin. Wash areas will have gravel
bases to minimize mud generation.

Sites where chemicals, cements, solvents, paints, or other potential water pollutants are to
be stored, will be isolated in areas where they will not cause runoff pollution. Toxic chemicals
and materials, such as pesticides, paints, and acids, will be stored according to
manufacturers' guidelines. Overuse will be avoided and great care will be taken to prevent
accidental spillage.

Containers will never be washed in or near flowing streams or rainwater conveyance
systems. Groundwater resources will be protected from leaching by placing a plastic mat, tar
paper, or other impervious materials on any areas where toxic liquids are to be opened and
stored.
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ANNEX 2
PROJECT LAYOUT
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ANNEX 3
POWER PLANT AREA EXCAVATION PLAN
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ANNEX 4
ACCESS ROAD DRAINAGE PLAN



ENERJiSA BANDIRMA NATURAL GAS THERMAL POWER PLANT
ACCESS ROAD DRAINAGE PROJECT REPORT

1.0 SCOPE

Access road total length of L=6480 m is connected with Canakkale-Bandirma road of TCK.
This road to be built for access natural gas thermal power plant which is power of 960 MW.
Road drainage is determined according to this report criteria. Arrangement of this report and

calculations is done according to declared appendix below.

Appendix:1 — Drainage basin areas

Appendix:2 — Precipitation-intensity-period-repetition curves of Turkey
Appendix:3 — Runoff coefficients

Appendix:4 — Corrugated pipe loss of pressure table

For drainage calculations, take into consideration declared criterias below.
- Precipitation basin areas is measured from Appendix 1: General Layout
- Precipitation intensity is considered n=50 year t=15 minutes which is taken from
Appendix 2.
- Runoff coefficient is selected 0.30 from Appendix 3.
- Corrugated pipe is used for rain water passing from upstream to downstream.

Corrugated pipe loss of pressure value is selected from Appendix 4.

According this, calculations are presented below.

2.0 RAIN WATER CALCULATIONS

Basin calculation:

n=50 year (repetition period=50 year)

t=15 minute

Bandirma meteorological precipitation values are used. (Appendix:2 )
Accordingly:

i =145 mm/hour = 2.42 mm/minute

q=166.7 x1=166.7 x 2.42 = 403 It/second/hectare



Q=qx Fxc, Flows are calculated with this formula.

c runoff coefficient is selected 0.30. Rain water basin areas are given in Appendix 1.
Manning Formula is used for pipe diameter calculation.

Q=V*A

V=1/n * RN2/3) * JN(1/2)

V=velocity

A=pipe area

n=Manning coefficient (0.008 for corrugated pipes)

R=Hydraulic radius

J=Pipe slope

Occupancy rate is supplied maximum 0.90 for selection of pipe diameter.

Rain water calculation is given in Table 1.

Corrugated pipe is used for collected of basin rain water. Pipe km values are given in below.
Corrugated pipe no Road km Pipe slope

Corrugated pipe 1, @600 mm Road 2 Km=1+190.00 1=(143.75-140.25)/45.80=0.076
Corrugated pipe 2, @600 mm Road 2 Km=1+705.00 1=(141.30-135.00)/28.10=0.224
Corrugated pipe 3, @600 mm Road 2 Km=2+645.00 i=(86.90-82.15)/46.80=0.101
Corrugated pipe 4, @600 mm Road 2 Km=2+940.00 1=(87.80-81.80)/29.00=0.207
Corrugated pipe 5, @600 mm Road 3 Km=0+280.00 1=(89.50-77.40)/47.40=0.255
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h — 83 —
Appendix 3 _Runogf Coafficienrts
Table: 12. vy - Akis katsayis1 tablosu
Cataldrda ..o ¥ = 0,90-0,95
Asfalt yollarda .....ooovvveeeon .. U S = 0.85-0.90
Derzleri tabii ve sun’i tas kaplamalarda ....................... | . = 0,7 -0,9
; DerzZleri normal birakilan tag kaplamalarda .................. = 0,5 -07
xf Sose ve mozaik kaplamada ... = (04 -06
Silindi;\*]enmi§ cakil yollarda ... e = 0,15-0,3
) Iglenme‘mig ve iksasiz toprak ZEMINAC oo, = 0.1 -(),;25
Parklarda ve bahcelerde ................ccccooooovvvvorrioerooees. = 0,05-02
1 Sehirlerin ‘ﬂgak sik evli bolgelerinde ... 200,709
Sik binali yé’;lerde ve ortalari bahceli bina bloklarinda o= 05207
Biiyiik boslukliri bulunan sehir bolgelerinde ... e 0.25-06
Kiicuk bahceli tvlerde ............................................ = 0,25-05
Istasyon civarmci‘a.ki hosiuklarda, spor yerlerinde- ............ = 0,1 -0.3
Parklarda, bahgel‘érvde ve tarlalarda ........ e — 0,05—0:25
Kanallara su Verer‘i\‘ormanhklarda .............................. = 0,01-0,30

Sehirlerin insa durumu belli-ise () katsayis: asagidaki kiymetlere
gore bulunur :

Catilarda ... P PR PR PRPSRRPIES ~ oy = 0.65-0.95
Asfalt ve beton gibi su Szdirmayan vollarda ... = 0,70-090
Yizleri kaplanmis fakat deﬁ]erinden su sizdiran aviularda = 05 -0,60
Sosalarda BEERTERTPRRRTITRRITINS S O P = 05
 Toprak yollarda -~ ... PP = 0,25

Parklarda ve hahcelerde .......0 ... ... ... = ,05-0,25

g lan: Miinih'te eski sehir bolgelert i¢gn v —= 08 ve cevresi hinah blok-
- yagl§ a

> ] larda [T H—= 0,5, bahqeli evler bblgesixde Y - 03 ahnmls_ ve j}'j SOhLlQ‘lal‘
zen yagiy sula- elde edilmistir. e

yr1 ayr1 tesbit
sagh olarak su
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ANNEX 5
RAIN WATER DRAINAGE PLAN
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ANNEX 6
STRAW BALES AND ROCK CHECK DAM



Direcion of fiow

Figure 3

Stakes diven SO0-700mm
lrito tha ground




Spacing Between Check Dams

The distance such that points A and B

are of equal elevation

L:

Figure 1

Height Of Check Dams

Gaotextile

Figure 2








