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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

1. The location of the Whole Candidate Substation

Appendix 1 Results of the Site Survey

According to the the hearing with MoE and the PSS/E analysis, the study team extract the 400 kV
Substations which are required in order to improve the overload as shown following table and figure.

Table 1.1.1 Thelist of the Candidate Substation

Figure 1.1.1 The location of the Whole Candidate Substation

Appendix1-1

Governorate Substation Name

1 Ninawa Ninawa

2 Baghdad Al-Radwaniyah

3 Baghdad Al-Madaain

4 Anbar Anbar

5 Diyala New Diyala

6 Thi Qar Thi Qar

7 Missan Missan

8 Basra Al-Fayha

Ninawa
New Diyala
Anbar / Al-Madaain
Missan
Al-Radwaniyah Al-Fayha’'
Thi Qar




Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

2. Result of the Site Survey

2.1 Ninawa

2.1.1 The location of the candidate site

The site is in Mosul, Khether,, where is outside rural area of Mosul city, in southern east.
The GPS coordinate of the main point on the site is 36°7'42.36"N, 43°24'19.19"E.

Candidate Site

Google Maps - 82013 Google
Figure 2.1.1 The location of the Candidate site

2.1.2 Outline of the candidate site

Outline of the candidate site is as follows.

(1)
()
@)

(4)

®)
(6)

The site is to the south and southwest of the dirt road.
It is an agricultural land planted with rain fed wheat.

The site is owned by the government (Ministry of Agriculture) and leased to farming families
(number unknown at this point).

There is a single 132kV TL nearly 12 km west of the site, and a double 400 kV TL at 25 km west of
the site.

There is a very mild slope across the site towards the southwest

The site is right on the main road and has a dirt access road that branches from the main road and
serves the entire site road can be seen from the site.
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2.1.3 Result of the Site Survey

Table 2.1.1 The Results of the Site Survey

1 Substation Name Mosul 400 kV SS

2 Name of the Governorate, city | Mosul, Khether

3 Date of the survey Wednesday April 3, 2013 at 10:00 am

4 Surveyed by MOoE: Saleh Mohammed Saleh
Local Consultant: Tarek Tarawneh, Hussein Bairdawood

5 Site Survey Results —

5.1 | Area ldentification Agricultural area

5.2 | Land Acquisition Owned by the Ministry of Agriculture and leased to farming
families.

5.3 | Residential houses inside No

5.4 | Water appearance None, the site is currently planted with wheat and is rain fed.

5.5 | Access road condition The average traffic flow on the main road to the site is 800
vehicles per hour in both directions on a 2-lane facility. The
capacity of such facilities is estimated at 2,800 vehicles per
hour, so less than 30% of the road capacity is currently utilized.
The traffic was a mix of passenger cars and heavy vehicles.

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities such as school, | The nearest population gathering is at least 1 kilometers from

hospital, etc the site
5.8 | Topographical Survey at site

Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. It is
recommended that the site be located either as close as possible
to the dirt road where the team stopped.

Horizontal Dimensions
(Including existing roads)

Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the dirt road where the
team stopped and the vehicles were parked, and the extreme
edge of the site is not more than 1 to 1.5 meters over a distance
of about 1500 meters.
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The recommended site layout for 400kV Substation is as shown below.

Access road
Main road

400kV S/S
300m X 300m

Google Maps - 82013 Google
Figure 2.1.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,
temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing
public dirt road as shown above.

2.1.4 Photograph near the Site

Google Maps - 82013 Google
Figure 2.1.3 Orientation of Photo Shot from the site
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7

Photo No.8

Photo No.9
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

2.2 Al-Radwaniyah

2.2.1 The location of the candidate site

The site is in Baghdad, Radwaniyah, where is outside rural area of Baghdad city, in west.
The GPS coordinate of the main point on the site is 33°14'43.58"N, 44°7'30.66"E.

From Baghdad

Candidate Site

Google Maps - 82013 Google
Figure 2.2.1 The location of the Candidate site

2.2.2 Outline of the candidate site

Outline of the candidate site is as follows.

(1)

()
@)

(4)

®)
(6)

()

The site is to the north of the dirt road where the team stopped. The dirt road is elevated and nearly
2meters higher than the site. This is because there is an irrigation canal on the southern side of the
dirt road (no water was flowing at the time of the visit and it seemed to have not been used in quite
sometime).

It is an agricultural land and was already ploughed at the time of the visit.

The site is owned by the Ministry of Agriculture but seems to be planted by some families that live
in the area.

There is a 400kV TL running nearly 2 kilometers to the southwest of the site (West
Baghdad-Al-Rasheed Line).

There is a significant drop from the dirt road to the site, but then the site is pretty flat.

Conversations with one of the local residents indicated that there is an oil pipe that runs through the
site. He did not know whether it is currently used or not.

There are a few houses on the northern edge of the site and a few houses on the southern edge.
Thenorthern edge is also delineated by an active 15-m wide irrigation canal.
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

2.2.3 Result of the Site Survey

Table 2.2.1 The Results of the Site Survey

1 Substation Name Baghdad-Radwaniyah 400 kV SS

2 Name of the Governorate, city | Baghdad- Radwaniyah

3 Date of the survey Sunday April 9, 2013 at 10:00 am

4 Surveyed by MoE:
Local Consultant: Tarek Tarawneh, Dheyaa Hassan, Khajak
Vartanian

5 Site Survey Results

5.1 | Area ldentification Agricultural area

5.2 | Land Acquisition Owned by the Ministry of Agriculture.

5.3 | Residential houses inside No

5.4 | Water appearance There is a 15-m wide irrigation canal on the northern edge of the
site, and a 0.5 meter irrigating canal on the southern end (not used)

5.5 | Access road condition N/A; access is through a dirt road

5.6 | Any obstructions No apparent obstructions in the site area but there are some houses
scattered on the northern and southern edge of the site

5.7 | Any facilities such as No such facilities nearby nut some houses

school, hospital, etc
5.8 | Topographical Survey at site

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. In any case,
the site requires a temporary road to be constructed for access
during construction and during operation.

b. Horizontal Dimensions
(Including existing roads)

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The site is generally flat.
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The recommended site layout for 400kV Substation is as shown below.

Main road

Access road

400kV S/S
300m X 300m

Google Maps - 2013 Google

Figure 2.2.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,
temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing
public dirt road as shown above.

2.2.4 Photograph near the Site

Figure 2.2.3 Orientation of Photo Shot from the site
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

2.3 Al-Madaain

2.3.1 The location of the candidate site

The site is in Baghdad, Madaain, where is outside rural area of Baghdad city, in southern east.
The GPS coordinate of the main point on the site is 33°11'6.70"N, 44°30'19.65"E.

Candidate Site

Google Maps - 82013 Google
Figure 2.3.1 The location of the Candidate site

2.3.2 Outline of the candidate site

Outline of the candidate site is as follows.

1)
(2)
@)

(4)
®)
(6)

The site is to the northeast from the nearest paved road which runs alongside Tigris river.
It is an agricultural land with plenty of shrubs and ground cover including trees.

The site is owned by the Ministry of Agriculture and used to be an area used for aqua farms and fish
pond.

There is a 132kV TL running across the western edge of the site
There is a very mild slope across the site

The main road cannot, however, the MoE engineers indicated that access to the site would be better
from the Nuclear Engineering Department premises which is about 2 kilometers northeast of the site
and has better access to paved roads.
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2.3.3 Result of the Site Survey

Table 2.3.1 The Results of the Site Survey

1 Substation Name Baghdad-Madaain 400 kV SS

2 Name of the Governorate, city | Baghdad-Madaain

3 Date of the survey Sunday April 7, 2013 at 11:00 am

4 Surveyed by MoE:
Local Consultant: Tarek Tarawneh, Dheyaa Hassan, Khajak
Vartanian

5 Site Survey Results —

5.1 | Area ldentification Agricultural area

5.2 | Land Acquisition Owned by the Ministry of Agriculture.

5.3 | Residential houses inside No

5.4 | Water appearance There is surface water on the eastern side of the site, the source
is believed to be from the River Tigris, however, the team could
not locate a channel that conveys this water. The area to the east
is more of a wetlands (marshes) type of an area.
Therefore, it is recommended to push the site further west or
northeast to avoid this area. According to MoE staff, this area
was previously used for aqua culture farming. The GW levels
are also reported to be high.

5.5 | Access road condition N/A; access is through a dirt road

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities such as school, | The nearest population gathering is at least 3 kilometers from

hospital, etc the site
5.8 | Topographical Survey at site

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. It is
recommended that the site be located to the northwest of where
the team stopped to avoid the wetlands.

This would also give reasonable access to the TL. In any case,
the site requires a temporary road to be constructed for access
during construction and during operation.

b. Horizontal Dimensions
(Including existing roads)

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The site is generally flat.
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The recommended site layout for 400kV Substation is as shown below.

Access road Main road

400kV S/S
300m X 300m

Google Maps - 82013 Google

Figure 2.3.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.3.4 Photograph near the Site

Google Maps - 82013 Google
Figure 2.3.3 Orientation of Photo Shot from the site
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7

Photo No.8
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Additional Photo No.1

The situation of the
surface water on eastern
side.

Additional Photo No.2

The situation of the
surface water on eastern
side.

Additional Photo No.3

The situation of the
surface water on eastern
side.

Additional Photo No.4

The situation of the
surface water on eastern
side.
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2.4 Al-Anbar
2.4.1 The location of the candidate site

The site is in Anbar, Ramadi, where is outside unexploited area of Ramadi city, in northern east.
The GPS coordinate of the main point on the site is 33°29'57.84"N, 43°23'7.35"E.

Candidate Site

Google Maps - 82013 Google
Figure 2.4.1 The location of the Candidate site

2.4.2 Outline of the candidate site

Outline of the candidate site is as follows.

(1) Access to this site is from a dirt-unpaved road that links the site to the main international highway,
which links major cities like Baghdad, Fallujah Ramadi, and Heet. There are no new roads planned
in the area at the time of this study.

(2) The site is an unexploited area, generally with level terrain.

(3) There is no evidence or history of significant flooding on the site. There are no rivers or streams in
the area, neither surface water or groundwater bodies.

(4) The site has good connectivity to the existing 400KV, 132KV, and 33KV towers that provide good
electrical connectivity node. It consists of the following lines:

a) 132KV tower (No. 127), with a linking line coming from (Eastern Fallujah—-Ramadi Station);
GPS Coordinates: Lat. 33°29'36.3"N, Long. 43°23'0.63"E,

b) 132KV tower (No. 20), with a linking line coming from (Het -Eastern Ramadi- new Ramadi
Station); GPS Coordinates: Lat. 33°29'36.8"N, Long. 43°22'57"E,

c) 400KV tower (No. 153), with a linking line coming from (Haditha-Baghdad Station); GPS
Coordinates: Lat. 33°29'45.5"N, Long. 43°23'07.7"E, and

d) 33KV transmission line
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2.4.3 Result of the Site Survey

Table 2.4.1 The Results of the Site Survey

1 Substation Name Ramadi 400 kV SS

2 Name of the Governorate, city | Anbar, Ramadi

3 Date of the survey April 14, 2013 at 2.00 pm
4 Surveyed by GDFEET/ Highest Euphrates: Eng. Omar Abd Al Bage (+964 781
191-6717)

Local Consultant: Oday Asaad

5 Site Survey Results

5.1 | Area ldentification Unexploited area

5.2 | Land Acquisition Uncertain, probably owned by the Ministry of Finance

5.3 | Residential houses inside No residential houses observed

5.4 | Water appearance There are no apparent surface water resources in the area

5.5 | Access road condition The average traffic flow on the 4-lane international main road,

which links the site to the dirt road, is 1200 vehicles per hour in
both directions.  Traffic density and speed vary from time to time
on the main road. The facility is an international route connecting
Irag and its neighboring countries, as well as linking major cities in
Iraq like Baghdad, Ramadi, Fallujah, and Heet. Therefore, traffic
density and speed are high on the main road. The traffic was a mix
of passenger cars and heavy vehicles.

5.6 | Any obstructions No apparent obstructions in the site area
5.7 | Any facilities The nearest population gathering is at least 4 kilometers from the
such as school, hospital, etc site

5.8 | Topographical Survey at site

Horizontal coordinates The total land required for the site is about 20 Iraqi acres (80,937
(4corners and existing roads) m?). That includes access road and 20 service houses. The
Horizontal Dimensions suitable location of the proposed SS is around 1.50 km south of the
(Including existing roads) international highway linking Irag, Jordan, and Syria. According

to the GDFEET/ Highest Euphrates team, the proposed site offers
large land area with suitable topography to host the SS. The site
location, far from any populated areas and close to the existing
132KV and 400KV power transmission lines, further supports its
suitability. Therefore, it is the recommendation of this report to
consider site No. 2 for the proposed 400KV substation in Anbar
Governorate.

Vertical Coordinates, The land is fairly leveled, but it might require some cut and fill
(Maximum difference in sideand
between roads and the site)

The recommended site layout for 400kV Substation is as shown below.
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Main road

Fnotos

400kV S/S
300m X 300m

Figure 2.4.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.4.4 Photograph of the Site

Google Maps - 82013 Google
Figure 2.4.3 Orientation of Photo Shot from the site
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7

Photo No.8

Photo No.9
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Under the guidance of the local MoE staff, the following site of Anbar governorate was also carried out
the survey. However, through the discussion with MoE, this site was decided as the reference site.
For reference, the results of the site survey are as follows.

2.4.5 The location of the reference site

The site is in Anbar, Habbaniah, where is outside unexploited area of Habbaniah city, in souhern east.
The GPS coordinate of the main point on the site is 33°21'48.57"N, 43°36'21.78"E.

Investigated Site
as Reference

Google Maps - 82013 Google
Figure 2.4.4 The location of the Reference site
2.4.6 Outline of the reference site

Outline of the candidate site is as follows.

(1) Access to this site is from a dirt-unpaved road that links the site to the paved road (Old Bridge main
road, which links Fallujah and Ramadi City). This is a divided highway with a median in the middle
separating two lanes on each side (each side is 8 meters wide). Although there are no railways
currently operating in the site area, access to the site is not easy and passes over an obsolete railway
track. There are no new roads planned in the area at the time of this study.

(2) The site is a bumpy deserted area at the time of visit, bounded by hills, valleys, and a military zone.

(3) There is no evidence or history of significant flooding on the site. There are no rivers or streams in
the area, neither surface water or groundwater bodies.

(4) The electricity infrastructure consists of 33KV transmission line that is currently not working.
According to General Directorate for Electrical Energy Transmission (GDFEET / Highest Euphrates)
team, the proposed site is located far from the existing 400KV and 132KV lines that service the area.
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2.4.7 Result of the Site Survey (Reference site)

Table 2.4.2 The Results of the Site Survey (Reference Site)

1 Substation Name Habbaniah 400 kV SS

2 Name of the Governorate, city | Anbar, Habbaniah

3 Date of the survey April 14, 2013 at 12.00 pm

4 Surveyed by GDFEET/ Highest Euphrates: Eng. Omar Abd Al Bage (+964 781
191-6717)
Local Consultant: Oday Asaad

5 Site Survey Results

5.1 | Area ldentification It is an unexploited deserted bumpy area, generally used as a
quarry

5.2 | Land Acquisition Uncertain, probably owned by the Ministry of Finance

5.3 | Residential houses inside No residential houses observed

5.4 | Water appearance There are no apparent surface water resources in the area

5.5 | Access road condition The average traffic flow on the 4-lane main road, which links the
site to the dirt road, is 900 vehicles per hour in both directions.
Traffic density and speed vary from time to time on the main road.
Yet, given the highway location connecting the two large cities of
Fallujah and Ramadi, traffic volume and speed could increase
during early morning and afternoon, with a high composition of
large and heavy vehicles using the road. Other cities like
Saglawiyah and Habbaniah, as well as many small villages are also
connected to the road.

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities A nearby military zone is located at around 830 m south of the site

such as school, hospital, etc
5.8 | Topographical Survey at site

Horizontal coordinates
(4corners and existing roads)

Horizontal Dimensions
(Including existing roads)

The exact corners of the site have not been located yet. However,
the proposed site is not suitable to host a 400 KV station. Given the
site uneven topography, its closeness to a military zone, and its
proximity to Habbaniah Airport to the south, this will make the
construction of the SS quite unpractical and costly. Additionally,
the remoteness of the existing 400 KV and 132 KV towers from
the proposed site makes it difficult to connect the proposed SS to
the existing network.

Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the entrance point on the main
road and the extreme edge of the site is around 10 meters over a
distance of about 700 meters.
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The recommended site layout for 400kV Substation is as shown below.

Main road Access road

400kV S/S
300m X 300m

Figure 2.4.5 The Recommended Site Layout (Reference)

Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.4.8 Photograph of the Site (Reference site)

Google Maps - 2013 Google
Figure 2.4.6 Orientation of Photo Shot from the site
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7

Photo No.8

Photo No.9
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2.5 New Diyara
2.5.1 The location of the candidate site

The site is in Diyala, Failag, where is desert area of Diyara governorate.
The GPS coordinate of the main point on the site is 34°1'53.00"N, 45°1'23.04"E

Candidate Site

Google Maps - 82013 Google
Figure 2.5.1 The location of the Candidate site

2.5.2 Outline of the candidate site

Outline of the candidate site is as follows.
(1) The site is to the south of a two lane highway (7-meters) wide street.
(2) Itisan open area that is not planted and does not have any type of ground cover.

(3) There is a132 KV transmission like that runs along the highway where the team stopped. There is a
generation plant to the northwest of the site at Himreen dam that is nearly 10 kilometers to the
northwest.

(4) There are no houses or any other land use at the site vicinity.

(5) There is some high terrain nearly 100 meters into the site. Judging from the nature of the soil of the
area, cut and grading operations should be done fairly easy.

(6) The GPS coordinates of the point on the local road where we stopped is (GPS Coordinates 34.03134,
45.02226). The site is to the south of this point and all the photos were taken from this point.
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2.5.3 Result of the Site Survey

Table 2.5.1 The Results of the Site Survey

1 Substation Name New Diyala 400 kV SS

2 Name of the Governorate, city | Diyala, Failag Area

3 Date of the survey Monday April 8, 2013 at 12:00 pm

4 Surveyed by Local Consultant: Tarek Tarawneh, Dheyaa Hassan, Khajak
Vartanian

5 Site Survey Results

5.1 | Area ldentification Desert area not planted

5.2 | Land Acquisition Owned by the Government (Ministry of Finance)

5.3 | Residential houses inside None; site is completely empty

5.4 | Water appearance None. There is no apparent surface water resources in the area

5.5 | Access road condition The site is located on a 2-lane major highway with an estimated
traffic volume of 1,200 vehicles per hour. The capacity of such
facility is estimated at 2,800 vph, therefore, the traffic operating
conditions are acceptable

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities such as school, | The site is outside city limits with no visible land uses in its

hospital, etc vicinity
5.8 | Topographical Survey at site

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. The
total available area is estimated at 20,000 square meters. The
site is right on a highway, however, if the site is to be used then
the SS would have to be offset to the south of the highway. In
that case, there would be a need for an access road.

b. Horizontal Dimensions
(Including existing roads)

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the road where the team
stopped and the vehicles were parked, and the highest area in
the site is nearly 8 meters edge of the site is not more than 1
meters over a distance of about 250 meters.
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The recommended site layout for 400kV Substation is as shown below.

Main road

Access road

400kV S/S
300m X 300m

Figure 2.5.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.5.4 Photograph of the Site

Google Maps - 82013 Google
Figure 2.5.3 Orientation of Photo Shot from the point
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7
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Under the guidance of the local MoE staff, the following site of Diyala governorate was also carried out
the survey. However, through the discussion with MoE, this site was decided as the reference site.
For reference, the results of the site survey are as follows.

2.5.5 Thelocation of the reference site

The site is in Diyala, Al-Ja’ar, where is privately owned agricultural area of Diyara governorate.
The GPS coordinate of the main point on the site is 33°57'41.44"N, 44°55'51.19"E.

Candidate Site

Google Maps - 82013 Google
Figure 2.5.4 The location of the Reference site

2.5.6 Outline of the reference site

Outline of the candidate site is as follows.

)
(2)

3)

(4)

()
(6)

The site is to the west of a two lane local street (6-meters) wide street that serves the village of
wherethe study team stopped. It has the following characteristics.

It is an agricultural land but not excessively planted, except for some palm trees through the site. We
chatted with one of the private owners who indicated that the land is privately owned by a group of
people who inherited the land from their father.

There are no visible transmission lines in the vicinity of the site. The MoE team accompanying our
team indicated that the nearest TL to connect to is nearly 10 kilometers (point to point distance)
towards the northeast from the site.

There are a few houses on both sides of the site (around 6 houses on the southern edge of the site and
1 large property on the northern edge of the site)

There is a very mild slope across the site towards the southeast

The GPS coordinates of the point on the local road where we stopped is (GPS Coordinates
33.96550,44.93478). The site is to the west of this point and all the photos were taken from this
point.
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2.5.7 Result of the Site Survey (Reference site)

Table 2.5.2 The Results of the Site Survey (Reference Site)

1 Substation Name New Diyala 400 kV SS

2 Name of the Governorate, city | Diyala, Al-Ja’ar

3 Date of the survey Monday April 8, 2013 at 11:00 am

4 Surveyed by Local Consultant: Tarek Tarawneh, Dheyaa Hassan, Khajak
Vartanian

5 Site Survey Results

5.1 | Area ldentification Agricultural area but not planted with crops; has palm trees

5.2 | Land Acquisition Privately owned

5.3 | Residential houses inside Not on the site itself but on both the southern and western borders
of the site

5.4 | Water appearance None. There is no apparent surface water resources in the area

5.5 | Access road condition The average traffic flow on the main road to the site is 80-90
vehicles per hour in both directions on a 2-lane facility. The
capacity of such facilities is estimated at 1000 vehicles per hour,
so less than 10% of the road capacity is currently utilized. It must
be noted that this is a local street serving a small community and
travel speeds are quite low. The traffic was a mainly passenger
cars. If this site is selected, there is a need to open an access road
from this local street to serve the facility.

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities such as school, | The site is in the middle of a small community

hospital, etc
5.8 | Topographical Survey at site The site is quite level and nearly 50 centimeters lower than the

a. Horizontal coordinates
(4corners and existing roads)

street serving it

The exact corners of the site have not been located yet. The total
available area is estimated at 5,000 to 6,000. The site is right on a
local paved road, however, if the site is to be used then the SS
would have to be offset to the west of this local road. In that case,
there would be a need for an access road. There currently is a dirt
access road, but would have to be upgraded in order to improve
access both during construction and operation.

b. Horizontal Dimensions
(Including existing roads)

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the road where the team
stopped and the vehicles were parked, and the extreme edge of
the site is not more than 1 meters over a distance of about 250
meters.
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The recommended site layout for 400kV Substation is as shown below.

Access road

400kV S/S
300m X 300m

Main road

Figure 2.5.5 The Recommended Site Layout (Reference)

Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.5.8 Photograph of the Site_(Reference site)

Google Maps - 82013 Google

Figure 2.5.6 Orientation of Photo Shot from the point
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2.6 Thi Qar
2.6.1 The location of the candidate site

The site is in Thi Qar, Nasiriya, where is agricultural area of Thi Qar governorate.
The GPS coordinate of the main point on the site is 31°25'57.16"N, 46° 9'17.85"E.

Candidate Site

Google Maps - 82013 Google
Figure 2.6.1 The location of the Candidate site

2.6.2 Outline of the candidate site

Outline of the candidate site is as follows.

(1) Access to the site is from a dirt road linking the site to the paved road ((7th Street, which links
Baghdad to Nasiriya City). This is a divided highway with a median in the middle separating two
lanes on each side (each side is 7 meters wide). There are no new roads planned in the area at the
time of this study. There are no railways in this substation study area.

(2) Itisan agricultural land at the time of visit, generally covered by plants and bound by a few houses.

(3) The site is owned by the Ministry of Finance, (according to the Head of Shatrah Council) and it is
possible to have this site area for the proposed project.

(4) The electricity infrastructure consists of 132kV and 400kV transmission lines. There are smaller,
lower voltage lines servicing houses and farms in the area, and the proposed site area is about 1.5 km
north of an existing 132kV SS( Al-Shatrah-Al-aubaidy substation)

(5) Some parts of the site are covered by water. There are two canals near the site area, one of them is
the Sweet Water Canal used for the conveyance and delivery of sweet water to Basra Governorate,
while the second one is Al-Abowda Canal to collect the drainage water from the surrounding area.

(6) The main road can be seen from the site.
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2.6.3 Result of the Site Survey

Table 2.6.1 The Results of the Site Survey

1 Substation Name Shatrah 400 kV SS

2 Name of the Governorate, city | Thi Qar, Nasiriya

3 Date of the survey Tuesday March 31, 2013 at 12:00 am

4 Surveyed by GDFEET/South: Eng. Farrid Awaid (+964 780 139-1234)
GDFEET/Southwest Eng. Loay Abd Al-Hassan (+964 780
142-3913)
Local Consultant: Eng. Dheyaa A. Hasan and Eng. Humam Hassan

5 Site Survey Results

5.1 | Area ldentification It is a deserted agricultural land, generally covered by some plants

5.2 | Land Acquisition Owned by the Ministry of Finance.

5.3 | Residential houses inside No

5.4 | Water appearance There are two canals, one of them is the Sweet Water Canal used
for the conveyance and delivery of sweet water to Basra
Governorate while the second one is Al-Abowda Canal to collect
the drainage water from the surrounding area.

5.5 | Access road condition The average traffic flow on the main road the 7th street (Baghdad /
Nasiriya) to the site is about 2000 vehicles per hour in both
directions on a dual paved carriageway road. The traffic was a mix
of passenger vehicles and heavy vehicles.

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities such as school, | The nearest population gathering is at least 2 kilometers from the

hospital, etc site
5.8 | Topographical Survey at site

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. In any case,
the City Council Members indicated that they do not mind if the
facility is located on this land or any other land. Discussions with
the GDFEET / southwest and Shatrah District Council indicated
that the land is available and There are no planning permission
applications outstanding or pending on the lands.

b. Horizontal Dimensions
(Including existing roads)

The total Land required for the site is 20 Iragi donum.

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the dirt road where the team
stopped and the vehicles were parked and the extreme edge of the
site is more than 3 to 3.5 meters due to the existence of two small
aqueducts.
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The recommended site layout for 400kV Substation is as shown below.

Irrigation canals &

Access road

400kV S/S Main road
300m X 300m

Figure 2.6.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,
temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing
public dirt road as shown above.

2.6.4 Photograph of the Site

Google Maps - 82013 Google

Figure 2.6.3 Orientation of Photo Shot from the point
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Under the guidance of the local MoE staff, the following site of Thi Qar governorate was also carried out
the survey. However, through the discussion with MoE, this site was decided as the reference site.

For reference, the results of the site survey are as follows.

2.6.5 The location of the reference site

The site is in Thi Qar, Nasiriya, where is agricultural area of Thi Qar governorate.
The GPS coordinate of the main point on the site is 31°20'29.03"N, 46°10'51.84"E.

Investigated Site
as Reference

Google Maps - 82013 Google

Figure 2.6.4 The location of the Reference site

2.6.6 Outline of the reference site

Outline of the candidate site is as follows.

(1)

)
@)
(4)

(®)

(6)

Access to the site is from a dirt unpaved road that links the site to the paved road (7th Street, which
linksBaghdad to Nasiriya City). This is a divided highway with a median in the middle separating
two lanes on each side (each side is 7 meters wide). There are no new roads planned in the area at the
time of thisstudy. There are no railways in the study area.

It is a deserted land at the time of the visit, and generally used for extracting building materials.

The site is owned by the Ministry of Finance (according to the Head of Shatrah Council), and it is
possible to have this site area for the proposed substation.

The electricity infrastructure consists of 33kV and 400kV transmission lines, and there are smaller
lower voltage lines servicing houses and farms in the area. The proposed site area is about 10 km
away from an existing 132kV SS ( Al-Shatrah - Al Aubaidy substation)

There is no evidence or history of significant flooding on the site. There are two canals; one of them
is the Sweet Water Canal used for the conveyance and delivery of sweet water to Basra Governorate,
while the second one is Al-Abowda Canal which collects the drainage water from the surrounding
area.

The main road can be seen from the site.
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2.6.7 Result of the Site Survey (reference site)

Table 2.6.2 The Results of the Site Survey (Reference Site)

1 Substation Name Shatrah 400 kV SS

2 Name of the Governorate, city | Thi Qar, Nasiriya

3 Date of the survey Tuesday March 31, 2013 at 12:00 am

4 Surveyed by GDFEET/South: Eng. Farrid Awaid (+964 780 139-1234)
GDFEET/Southwest Eng. Loay Abd Al-Hassan (+964 780
142-3913)
Local Consultant: Eng. Dheyaa A. Hasan and Eng. Humam Hassan

5 Site Survey Results

5.1 | Area ldentification It used to be a quarry, generally used for extracting building
materials

5.2 | Land Acquisition Owned by the Ministry of Finance.

5.3 | Residential houses inside No

5.4 | Water appearance There is no evidence or history of significant flooding on the site.
There are two canals, one of them is the Sweet Water Canal used
for the conveyance and delivery of sweet water to Basra
Governorate, while the second one is Al-Abowda Canal used to
collect the drainage water from the surrounding area.

5.5 | Access road condition The average traffic flow on the main road the 7th street (Baghdad /
Nasiriya) to the site is About 2100 vehicles per hour in both
directions on a dual paved carriageway road. Each side about 7
meters wide and has two lanes. Discussions indicated that the road
could be significantly busier in the morning due to traffic traveling
to Nasiriya, and returning in the afternoon. The traffic was a mix of
passenger vehicles and heavy vehicles.

5.6 | Any obstructions No apparent obstructions in the site area.

5.7 | Any facilities such as school, | The nearest population gathering is at least 3 kilometers from the

hospital, etc site
5.8 | Topographical Survey at site

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. In any case,
the City Council Members indicated that they do not mind if the
facility is located on this land or any other land. Discussions with
the GDFEET/southwest and Shatrah District Council indicated that
the land is available for the substation.

b. Horizontal Dimensions
(Including existing roads)

The total land area of the site is 20 Iragi donum (i.e., 50,000 square
meters)

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the dirt road where the team
stopped and the vehicles were parked and the extreme edge of the
site is vary between 0.5 to 1.5 meters over a distance of about 2000
meters.
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The recommended site layout for 400kV Substation is as shown below.

400KV S/S
300m X 300m Main road

Access road

Figure 2.6.5 The Recommended Site Layout (Reference)

Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.6.8 Photograph of the Site (reference site)

Google Maps - 82013 Google
Figure 2.6.6 Orientation of Photo Shot from the point
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Photo No.1
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2.7 Missan
2.7.1 The location of the candidate site

The site is in Missan, Amarah, where is agricultural area of Missan governorate.
The GPS coordinate of the main point on the site is 31°54'31.35"N, 46°57'52.08"E.

Candidate Site

O/

Google Maps - 82013 Google
Figure 2.7.1 The location of the Candidate site

2.7.2 Outline of the candidate site

Outline of the candidate site is as follows.

(1) Access to the site No.2 is through an unpaved road linking the site to the paved road
(Baghdad/Amarah road or the 6th Street) that links Baghdad to Amarahh City. Traffic travelling in
opposite directions is separated by a road median, with each side being about 8 meter wide and has
two lanes. There were no new roads planned in the area at the time of this study. There are no
railways in this substation study area.

(2) Itisan agricultural land at the time of visit, generally coverage by shrubs.

(3) The site is owned by the Ministry of Finance.

(4) The electricity infrastructure consists of 132kV and 400kV transmission line and other smaller lower
voltage lines servicing houses and farms in the area and two other 132 kV SS under construction (Ali
Al-Garby SS and Kumayt SS)

(5) Generally the site is covered by water, and there is a canal used for agriculture irrigation that
separates the site from the main road.

(6) The main road can be seen from the site.
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2.7.3 Result of the Site Survey

Table 2.7.1 The Results of the Site Survey

1 Substation Name Amarah 400 kV SS

2 Name of the Governorate, city | Missan, Amarah

3 Date of the survey Tuesday April 01, 2013 at 13:00

4 Surveyed by GDFEET / South: Eng. Farrid Awaid (+964 780 139-1234)
GDFEET / Southwest: Eng. Mosaa Mtasher (+964 780 102 6741)
Local Consultant: Eng. Dheyaa A. Hasan and Eng. Humam Hassan

5 Site Survey Results

5.1 | Area ldentification It is deserted agricultural land, generally covered by some plants

5.2 | Land Acquisition Owned by the Ministry of Finance.

5.3 | Residential houses inside No

5.4 | Water appearance The surface covered by water and there is water canal used for
agriculture irrigation.

5.5 | Access road condition The average traffic flow on the main road the 6th street (Baghdad /
Amarah) to the site is about 1200 vehicles per hour in both
directions on dual paved carriageway road, each side is about 8
meter wide and has two lanes. Discussions indicated that the road
could be significantly busier in the morning and afternoon due to
people travel from Baghdad and Kut to Amarah and vice versa.
The traffic was a mix of passenger vehicles and heavy vehicles. In
order to access the site, there is need to construct an access road
and bridge to the site area to cross the water canal.

5.6 | Any obstructions No apparent obstructions in the site area.

5.7 | Any facilities such as school, | The nearest population gathering is at least 5 kilometers from the

hospital, etc. site
5.8 | Topographical Survey at site

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. It is
recommended that the site be located as close as possible to the dirt
road where the team stopped. It requires a bridge to be constructed
to cross the canal during construction and during operation.
Discussions with GDFEET / Southeast staff indicated that the
Ministry of Finance would agree on build 400 KV substation on
this land.

b. Horizontal Dimensions
(Including existing roads)

The total Land required for the site is 20 Iragi acres to include
access road and 20 service houses

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the dirt road where the
vehicles were parked and the extreme edge of the site is not more
than 1 meter, while the earth shoulder of the canal is about 3
meters higher than the land area.
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The recommended site layout for 400kV Substation is as shown below.

Access road

X

Irrigation canals

Main road

400kV S/S
300m X 300m

Figure 2.7.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx=300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.7.4 Photograph of the Site

Google Maps - 82013 Google
Figure 2.7.3 Orientation of Photo Shot from the point
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Under the guidance of the local MoE staff, the following site of Missan governorate was also carried out
the survey. However, through the discussion with MoE, this site was decided as the reference site.
For reference, the results of the site survey are as follows.

2.7.5 The location of the reference site

The site is in Missan, Amarah, where is agricultural area of Missan governorate.
The GPS coordinate of the main point on the site is 31°53'24.80"N, 47°10'50.98"E.

Investigated Site
as Reference

Google Maps - 82013 Google
Figure 2.7.4 The location of the Reference site

2.7.6 Outline of the reference site

Outline of the candidate site is as follows.

(1) Access to the site is from an 8-meter bumpy paved road. There is no median available to separate
opposing flows of traffic, and there are no new roads planned in the area at the time of this study.
There are no railways in this substation study area.

(2) Itisadeserted agricultural land at the time of visit, generally covered by some shrubs.
(3) The site is owned by the government (Ministry of Finance)

(4) The electricity infrastructure consists of a 400kV transmission line and other smaller lower voltage
lines servicing houses and farms in the area. The proposed site area is about 3 kilometers away from
an existing 200 MW power plant (STX Korea Project) and North of Amarah 132 kV SS.

(5) There is no evidence or history of significant flooding on the site.
(6) The main road can be seen from the site.
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2.7.7 Result of the Site Survey_(Reference site)

Table 2.7.2 The Results of the Site Survey (Reference Site)

1 Substation Name Amarah 400 kV SS

2 Name of the Governorate, city | Missan, Amarah

3 Date of the survey Tuesday April 01, 2013 at 11:00 am

4 Surveyed by GDFEET / South: Eng. Farrid Awaid (+964 780 139-1234)
GDFEET / Southwest: Eng. Mosaa Mtasher (+964 780 102 6741)
Local Consultant: Eng. Dheyaa A. Hasan and Eng. Humam Hassan

5 Site Survey Results

5.1 | Area ldentification It is deserted agricultural land , generally covered by some shrubs

5.2 | Land Acquisition Owned by the Ministry of Finance.

5.3 | Residential houses inside No

5.4 | Water appearance No surface water and there is no evidence or history of significant
flooding on the site. There is evidence for high water level in the
areas far away from the proposed site No.1.

5.5 | Access road condition The traffic flow on the main road is about 100 vehicles per hour in
both directions on a single paved carriageway road, and the traffic
was a mix of passenger vehicles and heavy vehicles.

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities suchas school, | The nearest population gathering is about 2 kilometers from the

hospital etc site

5.8 | Topographical Survey at site

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet. It is
recommended that the site be located as close as possible to the
main road. Discussions with GDFEET / Southeast staff indicated
that the land is available and Ministry of Finance would agree on
build 400 KV substation on this land

b. Horizontal Dimensions
(Including existing roads)

The total Land required for the site is 20 Iragi acres, including the
access road and 20 service houses.

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the dirt road where the team
stopped and the vehicles were parked, and the extreme edge of the
site varies between 0.5 to 1.5 meters over a distance of about 2000
meters.
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The recommended site layout for 400kV Substation is as shown below.

400kV S/S
300m X 300m

Access road

Figure 2.7.5 The Recommended Site Layout (Reference)

Main road

Land required for 400kV Substation construction is an area of Approx.300mx=300m including the storage,

temporary facilities and future expansion spaces.

Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.7.8 Photograph of the Site_(Reference site)

Google Maps - 82013 Google

Figure 2.7.6 Orientation of Photo Shot from the point
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2.8 Al-Fayha’

2.8.1 The location of the candidate site

The site is in Basra,Basra, where is deserted salty area of Basra governorate.
The GPS coordinate of the main point on the site is 30°25'22.47"N, 48°1'24.46"E.

O

/

Candidate Site

Google Maps - 82013 Google
Figure 2.8.1 The location of the Candidate site

2.8.2 Outline of the candidate site

Outline of the candidate site is as follows.

(1)
(@)

®)
(4)
®)

(6)

The Site is located in small town called Al-Awja, just south of local road (Hamdan Street) connect
Basra city to the Faw City, GPS Coordinate (30°25'19.65"N, 48° 1'24.23"E).

Access to this site is from a paved rural road connected to a local single carriageway paved road
about 8 meter wide without a median to separate opposing flows of traffic with one lane for each
direction that links Basra City to the Faw City. Use of the main road would be confined to access to a
small town from Basra City all the way to the Faw City. There are a number of regional roads and no
railways in this proposed substation study area, and there were no new roads planned in the area at
the time of this study.

It is a deserted salty land area at the time of visit, and it is fairly leveled and it does not require a lot
of cut and fill.

There is no evidence or history of significant flooding on the site, the nearest rivers is Shat Al Arab
river which is about 4km away from the site and Abo Floos river about 2Km.

The electricity infrastructure consists of 132kV Abo Floos Substation, GPS Coordinates
(30°25'50.12"N, 48° 1'29.83"E) and a few132kV and 32kV transmission line and there are smaller,
lower voltage lines servicing houses and farms in the area.

The site has good connectivity to the existing transmission system and is well serviced by public
roadways. The site is can be accessed by a paved rural road linking Basra City to small villages and
towns all the way to the Faw City. The preferred location within the site is in a field to the south of
this road about 0.9 km from 132kV Abo Floos SS.
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2.8.3 Result of the Site Survey

Table 2.8.1 The Results of the Site Survey

1 Substation Name Al-faihaa 400 kV SS

2 Name of the Governorate, city | Basra,Basra

3 Date of the survey March 28th 2013

4 Surveyed by GDFEET (south): Engineer Farrid Awaid (+964 780 139-1234)
Local Consultant: Dheyaa A. Hasan, Humam Hassan, Khajak
Vartanian

5 Site Survey Results The site is suitable for 400KV SS at this time according to
GDFEET (South), it will solve the high demand problem which
will serve a local domestic consumption + industrial and others
demand.

5.1 | Area ldentification Salty area

5.2 | Land Acquisition Government owned but not certain which ministry. It might be
owned by the Ministry of Agriculture or Ministry of Finance
and leased to farming families.

5.3 | Residential houses inside No houses

5.4 | Water appearance There is no apparent surface water resources in the area

5.5 | Access road condition Traffic density and speed are very high on the main road
because it is a single carriageway. The traffic was a mix of
passenger cars and heavy vehicles. It is about 1000 vehicles per
hour in both direction at the time of the visit, which is nearly
half the capacity of such roadway facilities.

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities such as school, | The nearest population gathering is at least 2 kilometers from

hospital, etc. the site
5.8 | Topographical Survey at site It’s fairly leveled and it doesn’t required a lot of cut and fill

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet.

b. Horizontal Dimensions
(Including existing roads)

The total Land required for the site is 20 Iragi acres, that
include access road and 20 service houses

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The land is fairly leveled but it” might require some cut and fill
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The recommended site layout for 400kV Substation is as shown below.

Main road

Access road

400kV S/S
300m X 300m

Figure 2.8.2 The Recommended Site Layout (Reference)
Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,
temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing
public dirt road as shown above.

2.8.4 Photograph of the Site

Google Maps - 82013 Google

Figure 2.8.3 Orientation of Photo Shot from the point
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7

Photo No.8

Photo No.9
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Photo No.10
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Under the guidance of the local MoE staff, the following site of Basra governorate was also carried out
the survey. However, through the discussion with MoE, this site was decided as the reference site.

For reference, the results of the site survey are as follows.

2.8.5 The location of the reference site

The site is in Basra,Basra, where is deserted salty area of Basra governorate.
The GPS coordinate of the main point on the site is 30°5'11.33"N, 47°48'5.20"E.

Investigated Site
as Reference

[
O

Google Maps - 2013 Google
Figure 2.8.4 The location of the Reference site

2.8.6 Outline of the referrence site

Outline of the candidate site is as follows.

(1)
()

@)
(4)
(®)

(6)

The Site is located in a small village called Al-Mlihat, just south of the road coming from Safwan
toUm Qasr), GPS Coordinate (30° 5'12.04"N , 47°48'4.84"E)

Access to this site is from a dual paved road that links Basra City and Safwan City to Um Qasr,
traffictravelling in the two directions on this road is separated by a road median. Each side about 8
meter wide and has two lanes. Use of the road would be confined to access to Um Qasr City for large
scale deliveries due to the presence of Um Qasr Port. There are a number of regional roads in this
substation study area. There were no new roads planned in the area at the time of this study. There
are no railways in this substation study area.

It is a deserted agricultural land at the time of visit, generally coverage by plants and bounded by a
few houses and empty buildings.

There is no evidence or history of significant flooding on the site. There are no rivers or streams in
the area.

The electricity infrastructure consists of 33KV transmission line and there are smaller, lower voltage
lines servicing houses and farms in the area and the proposed site area is about 3.5 - 4 km away from
an existing 132kV SS according to GDFEET / South.

The site has good connectivity to the existing transmission system and is well serviced by public
roadways.The site can be accessed by a paved road linking the Basra and Safwan to Um Qasr. The
preferred location within the site is in a field to the South of this road, and about 3.5 km southwest of
SST 132KV SS and close to KAZ power station (according to GDFEET / South Staff Member)
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2.8.7 Result of the Site Survey (Reference site)

Table 2.8.2 The Results of the Site Survey (Reference Site)

1 Substation Name Al-Faihaa 400kV SS

2 Name of the Governorate, city | Basra, Safwan

3 Date of the survey March 28, 2013 11:00

4 Surveyed by GDFEET / South: Engineer Farrid Awaid (+964 780 139-1234)
Local Consultant: Dheyaa A. Hasan, Humam Hassan, Khajak
Vartanian

5 Site Survey Results The site is not suitable for 400KV SS at this time because there
is no suitable demand in this site and it will mostly serve
industrial zone only in the future according to GDFEET / South,
while they need to find a suitable location where high demand
are available specially for the domestic consumption, so they
suggested more sufficient site as mentioned in option 2 to solve
the high demand problem which will serve a local domestic
consumption + industrial and other demand.

5.1 | Area ldentification Deserted agricultural area

5.2 | Land Acquisition Owned by the Ministry of Agriculture (governmental) and
leased to farming families.

5.3 | Residential houses inside Five houses

5.4 | Water appearance There is no apparent surface water resources in the area

5.5 | Access road condition Traffic density and speed vary from time to time on the main
road. It could be really busy in early morning and late afternoon
due to deliveries of Heavy Commercial Vehicles that passing
the road going to / coming from Um Qasr Port. It is about 500
to 800 vehicles per hour in both directions.

5.6 | Any obstructions No apparent obstructions in the site area

5.7 | Any facilities such as school, | The nearest population gathering is at least 4 to 5 kilometers

hospital, etc. from the site
5.8 | Topographical Survey at site It is almost flat area.

a. Horizontal coordinates
(4corners and existing roads)

The exact corners of the site have not been located yet.

b. Horizontal Dimensions
(Including existing roads)

The total Land required for the site is 20 Iragi acres. That
include
access road and 20 service houses

c. Vertical Coordinates,
(Maximum difference in sideand
between roads and the site)

The difference in elevation between the unpaved road and the
extreme edge of the site is not more than 1 to 1.5 meters over a
distance of about 1500 meters.
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The recommended site layout for 400kV Substation is as shown below.

Main road

| Accessroad [

400kV S/S
300m X 300m

Figure 2.8.5 The Recommended Site Layout (Reference)

Land required for 400kV Substation construction is an area of Approx.300mx300m including the storage,

temporary facilities and future expansion spaces.
Access road from the gate of the substation to the existing main road will be created along the existing

public dirt road as shown above.

2.8.8 Photograph of the Site (Reference site)

Google Maps - 82013 Google
Figure 2.8.6 Orientation of Photo Shot from the point
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Photo No.1

Photo No.2

Photo No.3
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Photo No.4

Photo No.5

Photo No.6
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Photo No.7

Photo No.8

Photo No.9
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Appendix 2 Initial Environmental Examination
1. Ninawa Substation

Ninawa is a province in north of Iraq, with an area of 37,323 km2. The capital is Mosul which lies near
Tigris. 2,600,000 people live in the province. The name Ninawa is the Arabic name for Nineveh.

1.1 The Location of Candidate Nisawa Substation

Candidate Ninawa substation is in Al-Hamdaniya District of Ninawa Governorate.

Ninawa S/S

Figure Al. 1 Ninawa Governorate and Candidate Ninawa Site in Ninawa

Candidate site: Ninawa S/S
a) Facing to route 80, which N
reaches to Mosul of 34 km
away to northwest
direction. Baldieios
b) Tigris River flows 9 km
away to west direction.
€) Zab River flows 10 km

)

away to east direction. Zaly Piver
d) Ancient city of Bakhdida

exists 16 km away to north

direction. *

Tigris River

>

20 km
Figure Al. 2 (Ninawa) Location of Candidate Site in 20 X20 km Area
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1.2 Site Neighboring Area and Photo Taking Direction

Candidate site of Ninawa Substation is surrounded by agricultural area. The Sub-District named “Al
Khidhir” is 1.3 km north of candidate site. There is the Monastery of Mar Behnam 1 km away from site

to north.

RPesioenhiiel Aree
Al Zhialinr N

@ * Ninawa S/S

Agrriculiure Area

1km

Figure Al. 3 (Ninawa) Location of Candidate Site in 3x3 km Area
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1.3 Photos from site

@ @

Figure Al. 4 (Ninawa) Vehicles on Route 80 Figure Al. 5 (Ninawa) Agricultural Land of Rain

Fed Wheat

Figure Al. 6 (Ninawa) Route 80, Distribution

Line Figure Al. 7 (Ninawa) Distant Al Khidhir

Sub-District over Route 80
1.4 Social Consideration
Site is located in agricultural area and owned by Ministry of Agriculture (MOA). And MOA lease the

lands to farmers. It is necessary to negotiate with each farmers about re-allotment of land or
compensation. Transition of land-ownership is necessary from MOA to MOE.

As the Sub-District named “Al Khidhir” is 1.3 km away, the installation of substation has no impact on
the life of Sub-District people.

1.5 Historical Monastery (Monastery of Mar Behnam)1
There is the Monastery of Mar Behnam 1 km away from site to north. Monastery of the Martyrs Saint
Behnam and his Sister Sarah is a Syriac Catholic monastery in northern Irag. The monastery was built in

the 4th century AD. The monastery was renovated in 1986, and is visited by thousands of Christians and
Muslims yearly. The installation of substation has no impact on this monastery.

! “Mar Behnam Monastery”, From Wikipedia, the free encyclopedia
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Figure Al. 8 (Ninawa) Center of Al Khidhir Figure Al. 9 (Ninawa) Monastery of Mar Behnam

Sub-District and his sister Sarah

1.6 Stakeholders in Ninawa Substation Project

Table Al. 1 Stakeholders in Ninawa Substation Project

Government and
Local Government

Ministry of Environment (MOEN) Ministry of Agriculture (MOA)

Provincial Office of MOEN .. L
BPIE North of MOEN Ministry of Electricity (MOE)

Non-Government

Farmers plowing site

Representatives of Al-Khidhir Sub-District
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

2. Al-Anbar Substation

Al Anbar Governorate is the largest governorate in Irag geographically. Encompassing much of the country's
western territory, it shares borders with Syria, Jordan, and Saudi Arabia. The provincial capital is Ramadi,
other important cities include Fallujah and Haditha.

2.1 The Location of Candidate Al-Anbar Substation

Candidate Al-Anbar substation is in Ramadi District of Al-Anbar Governorate.

Al-Anbar S/S

Figure A2. 1 Al-Anbar Governorate and Candidate Site in Al-Anbar

Candidate site:
> Facing to route 23 Al-Anbar SIS N
(Highway).
» Euphrates River flows 4
km away to south
direction.
» The provincial capital
Ramadi exists 9 km away
to southeast.

¥*

Euplirates River

[Remaoli 20 km

Figure A2. 2 (Al-Anbar) Location of Candidate Site in 20 X 20 km Area

Appendix2-10



Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

2.2 Site Neighboring Area and Photo Taking Direction

Although there exist agriculture area in west and south sides, candidate site in unexploited area. It is also
near to existing 400 kV and 132 kV transmission lines. Route 23 (Highway) runs 1 km north. It is quite
convenient site for connecting existing transmission lines.

N
Unexpleited Arca
Al-Anbar S/S ---.---ll-llllll
. Ry suamns®
Agriculiure Area gt Existing 400 kV/ Line
““‘
““
““‘

.
@" * Existing 132 kV Line
% e

Agrriculiure Area

1km

Figure A2. 3 (Al-Anbar) Location of Candidate Site in 3x3 km Area

Appendix2-11



Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

2.3 Photos from site

@ @

Figure A2. 4 (Al-Anbar) 400kV Transmission Figure A2. 5 (Al-Anbar) 400kV & 132KV
Line Transmission Line

2.4 Social Consideration

Ramadi, which is located 4 km south of site, is a city in central Iraq, about 110 km west of Baghdad. It is
the capital of Al Anbar Governorate. The city extends more than 60 kilometers along the Euphrates and
is the largest city in Al-Anbar. Ramadi's population has been stated as 500,000 according to UN data
from 2003 and 483,209 according to UN from 2004.

®)

Figure A2. 6 (Al-Anbar) Ramadi Mosque in June 2004
2.5 Natural Resource Consideration

The Euphrates is the longest and one of the most historically important rivers of Western Asia. Together
with the Tigris, it is one of the two defining rivers of Mesopotamia. Originating in eastern Turkey, the
Euphrates flows through Syria and Iraq to join the Tigris in the Shatt al-Arab, which empties into the
Persian Gulf.

The construction of the dams and irrigation schemes on the Euphrates has had a significant impact on
the environment and society of each riparian country. Apart from the changes in the discharge regime of
the river, the numerous dams and irrigation projects have also had other effects on the environment. The
creation of reservoirs with large surfaces in countries with high average temperatures has led to
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increased evaporation; thereby reducing the total amount of water that is available for human use.
Annual evaporation from reservoirs has been estimated at 2 cubic kilometers (0.48 cu mi) in Turkey, 1
cubic kilometer (0.24 cu mi) in Syria and 5 cubic kilometers (1.2 cu mi) in lrag. Water quality in the
Iragi Euphrates is low because irrigation water tapped in Turkey and Syria flows back into the river,
together with dissolved fertilizer chemicals used on the fields. The salinity of Euphrates water in Iraq
has increased as a result of upstream dam construction, leading to lower suitability as drinking water.
The many dams and irrigation schemes, and the associated large-scale water abstraction, have also had a
detrimental effect on the ecologically already fragile Mesopotamian Marshes and on freshwater fish
habitats in Iraq.

Figure A2. 7 (Al-Anbar) Euphrates Figure A2. 8 (Al-Anbar) Map of the combined
Tigris—Euphrates drainage basin (in yellow)

2.6 Stakeholders in Al-Anbar Substation Project

Table A2. 1 Stakeholders in Al-Anbar Substation Project

Government and Ministry of Environment (MOEN) BPIE Middle Euphrates of MOEN
Local Government Provincial Office of MOEN Ministry of Electricity (MOE)
Non-Government Representatives of Ramadi City
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

3. Diyala Substation
3.1 The Location of Candidate Diyala Substation

Diyala Governorate is a province in eastern Iraq. Area: 17,685 km?, Population (2003) Total: 1,224,000.

Diyala S/S

™~

Figure A3. 1 Diyala Governorate and Candidate Site in Diyala Governorate

Candidate site: semiren Daim ILal«e Dulzan
a) Facingto route 5
b) Lake Dukan exists 9 km N

away north-east from site . .
y Diyala River

*

Diyala S/S

| 20 km
Figure A3. 2 (Diyala) Location of Candidate Site in 20 X 20 km Area
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3.2 Site Neighboring Area and Photo Taking Direction

Although there exist agriculture area in west side, candidate site in unexploited area.

N

Diyala S/S

Agrriculiuiral @
AlGa

©)

® .
Unexpleited Area

Resioenhiiel
AlGa
RPesieeniial
Alce

1km

Figure A3. 3 (Diyala) Location of Candidate Site in 3x3 km Area
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3.3 Photos from site
The site is surrounded by unexploited area.

@ @)

Figure A3. 4 (Diyala) Transmission Line and Figure A3. 5 (Diyala) Route 5 from Site
Route 5

©)

Diyala S/S

Figure A3. 6 (Diyala) Unexploited Area from Figure A3. 7 (Diyala) Near TL Line and Iron
Site Tower
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3.4 Social Consideration

The city called “Mugdadiyah” exists 11 km away from site to southwest direction. Muqdadiyah is a city
in the Diyala Governorate of Irag. The city is located 80 km northeast of Baghdad and 30 km northeast
of Baquba, the capital of Diyala. It has a population of about 298,000 inhabitants.

® &%

Figure A3. 8 (Diyala) Mugdadiyah City

®

Figure A3. 9 (Diyala) Private Generator Figure A3. 10 (Diyala) Repair of Electricity

© ©)

Figure A3. 11 (Diyala) Trendy Market Figure A3. 12 (Diyala) Nazndh Khatun Mosque
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As the city Mugdadiyah is 11 km away, the installation of substation has no impact on the life of city
people.

3.5 Natural Resource Environment Consideration Lake Dukan is the largest lake in Iraqi
Kurdistan.

It is located close to the city of Ranya, and is a reservoir on the Little Zab created by the construction of
the Dukan Dam. The Dukan Dam was built between 1954 and 1959 as a multi-purpose dam to provide
water storage, irrigation and hydroelectricity. Prior to the flooding of Lake Dukan, the area has been
subjected to archaeological research to investigate as many archaeological sites as possible. An
archaeological survey in the Ranya Plain documented some 40 archaeological sites with evidence for
occupation ranging from the sixth millennium BCE up to the present.

N

IL alve Dulcan

® ®

[Hiemren Dal

* Diyala §/S

Figure A3. 13 (Diyala) Lake Dukan and Site Location

® ®

Figure A3. 14 (Diyala) Lake Dukan Figure A3. 15 (Diyala) Hemren Dam 5 Gate
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G)

Figure A3. 16 (Diyala) Diyala River & Hamrin Figure A3. 17 (Diyala) Spring in Hamrin

Mountains

3.6 Stakeholders in Diyala Substation Project

Table A3. 1 Stakeholders in Diyala Substation Project

Government and Ministry of Environment (MOEN) BPIE Middle of MOEN
Local Government Provincial Office of MOEN Ministry of Electricity (MOE)
Non-Government Representatives of Mugdadiyah City
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4. Thi Qar Substation

4.1 The Location of Thi Qar

Thi Qar is a governorate in southern Irag. The provincial capital is
Nasiriyah. Prior to 1976 the governorate was known as Muntafiq
Governorate. Dhi Qar was the heartland of the ancient Iraqgi
civilization of Sumer and the ruins of Ur, Eridu, Lagash, Larsa, Girsu,
Umma, and Bad-tibira are located here. Capital is “Nasiriyah. Total
area is 12,900 km?. Total population in 2011 is 1,836,200.

Figure A4. 1 Thi Qar Governorate

4.2 Site Neighboring Area and Photo Taking Direction

Thi Qar S/S

Unexpleited Arca

©

@

@

1km

*

@

Resioenhiiel
AlGa

Agrriculiural
Alea

N

Agrriculiuial
Alrcs

Shigiirali

Resiaenhiiel
AlGa

Figure A4. 2 (Thi Qar) Location of Candidate Site in 3x3 km Area
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4.3 Photos from site

D @

Figure A4. 3 (Thi Qar) Over Irrigation Cannel Figure A4. 4 (Thi Qar) On Road (Left: Irrigation
(Left: Road & Right: Site) Cannel & Site, Right: 400 kV TL Line)

@

©)

Figure A4. 5 (Thi Qar) Unexploited Area Figure A4. 6 (Thi Qar) Unexploited Area and
Pond

Appendix2-31



Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

4.4 Connecting Transfer Line between Existing 400 kV Line and Candidate Site

N

gun

Thi Qar S/S

*

e

‘-I“‘.Q

"

»
-7
D
=
=1
D
=

Route 16

*
* Existing 400 kV Line

L 4
...
Yo, Route 8
.l..

LN ]
T
..lllllllllll.
*

‘.lllll...llllll.ll“-‘

Existing 132 kV Line 3 .
’ 10 km

Nasiriya Existing S/S
(NSRP)

Figure A4. 7 (Thi Qar) Relative Location of Site and Existing Transfer Lines

4.5 Social Consideration

Shatrah is a Sub-District in the Thi Qar Governorate, Irag, located on the Gharraf Canal at the
intersection with Highway 7. It is 22.35 km west of the ancient city of Lagash. It has a 2009 population

estimated between 65 and 90 thousand.
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Thi Qar S/S

N

Agrriculiuiral
Ancas

Resioenhitial
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Figure A4. 8 (Thi Qar) Shatrah Sub-District
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®

Figure A4. 9 (Thi Qar) Gharrf Channel in Shatrah Figure A4. 10 (Thi Qar) Obaid cafe in Shatrah
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

5. Missan Substation

5.1 The Location of Missan

Missan Governorate is a province in southeastern Irag, bordering
Iran. The provincial capital, located beside the Tigris, is Amarah.
The second settlement is Majar Al-Kabir. Prior to 1976 the province
was known as Amara Province.

Figure A5. 1 Missan Governorate

5.2 Site Neighboring Area and Photo Taking Direction

. N
.
.
.
“ i
. Unexploiicd Arca
“
“
% @ Existing 400 kV Line
.
.
‘.lllk Illllllllllllllllllll.

@ lrrigation Caninel

@ Missan S/S

Agrriculiuial
Alca

Agrriculiural
Alca

Existing 132 kV Line

1 km

Figure A5. 2 (Missan) Location of Candidate Site in 3x3 km Area
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5.3 Photos from site

@

Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

@

Figure A5. 3 (Missan) 400 kV TL Line and

Cannel

Figure Ab. 4 (Missan) Route 6 and Site (Left

Side)
@

Figure A5. 5 (Missan) Unexploited Area beyond
400 kV TL Line

Figure A5. 6 (Missan) Irrigation Cannel
5.4 Connecting Transjer Line between Existing 400 kV Line and Candidate Site
.
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Figure A5. 7 (Missan) Relative Location of Site and Existing Transfer Lines
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

5.5 Social and Natural Resource Consideration

Missan S/S N

*

Tiaric River

~s

©

RPesieeniial

@[ AiGa @
\Vigysan

5km

Figure A5. 8 (Missan) Tigris River and Maysan

®

Figure A5. 9 (Missan) Transformer Figure A5. 10 (Missan) Kumayt Mobile

Substation

Figure A5. 11 (Missan) Garden of Eden Resort Figure A5. 12 (Missan) Maysan Bridge 2013
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

5.6 Stakeholders in Missan Substation Project

Table A5. 1 Stakeholders in Missan Substation Project

Government and Ministry of Environment (MOEN) BPIE South of MOEN
Local Government Provincial Office of MOEN Ministry of Electricity (MOE)

Non-Government Representatives of Maysan City
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

6. Basra Substation

6.1 The Location of Basra

Basra is a governorate in southern Irag, bordering Kuwait to the
south and Iran to the east. The capital is the city of Basra. Other
districts of Basra include Al-Qurnah, Az Zubayr, Al Mudaynah,

Shatt Al Arab, Abu Al Khaseeb and Al Faw located on the Persian
Gulf.

6.2 Site Neighboring Area and Photo Taking Direction

Agriculiural [Resiaeniizl
Area Qe

Tigris River

Agrriculiural
Arca

Figure A6. 1 Basra Governorate

N

Uneyploiica Area

@O @
O

Basra S/S

®

1km

Figure A6. 2 (Basra) Location of Candidate Site in 3x3 km Area

Appendix2-50



Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

6.3 Photos from Site

o @

Figure A6. 3 (Basra) Unexploited Area Figure A6. 4 (Basra) Unexploited Area

@ @

Figure A6. 5 (Basra) Unexploited Area Figure A6. 6 (Basra) Unexploited Area
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6.4 Connecting Transfer Line between Existing 400 kV Line and Candidate Site
: N
.
.
.
“ —_— - .
— : igiris River
Existing 400 kV Line
“
.
.
.
“
“ Route 6
\‘ - 25 lemn
] *

Existing 132 kV Line

Basra S/S

Figure A6. 7 (Basra) Relative Location of Site and Existing Transfer Lines

Agrriculiuiral
Anca

N

Basra S/S

Unexpleiied Area

5km

Figure A6. 8 (Basra) Site and New Transfer Lines (
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RPesiaeniial
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.
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. Existing 400 kV Line
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Agrriculiuial
Alea

RPesin

Al

miial
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D =)

New 400 kV Line

5km

6.5 Social Consideration

(Basra); Abu Al Khazib; Abu Flus; and Al Faw.

Unexploiico Alrea

Figure A6. 9 (Basra) New Transfer Lines and Connecting Point at Existing Lines (West Half)

Port of Abu Flus locates 4 km north from site. There are six cargo ports, plus two dedicated oil terminals
in Iraq, all located in the riverine area of Shatt al Arab. These include: Umm Qasr; Az Zubair; Magal

Figure A6. 10 (Basra) Port of Abu Flus
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Figure A6. 11 (Basra) Loading Facilities of Port of Figure A6. 12 (Basra) Ship Repair

Abu Flus

6.6 Stakeholders in Basra Substation Project

Table A6. 1 Stakeholders in Basra Substation Project

Government and
Local Government

Ministry of Environment (MOEN) BPIE South of MOEN
Provincial Office of MOEN Ministry of Electricity (MOE)

Non-Government

Representatives of Abu Flus Sub-District
Representatives of Headman Sub-District

Appendix2-54




GG-gxipuaddy

cuonnjjod
‘uiseq JaAL anjjod Jaasu Bumno Ja1em Jo ased ul pasedald sainseswialunod Aue aly/ ¢ |10S
: N Anpend serema (1)
pue Bujueq Aq [10S "8IS WOL} yriou Aeme wy|  SI JaAly subI L Jo Bumno pue Buueq Aq adepins pasodxa Woly MOJS YdIym
‘uiseq JaAl [esaydisad ul j1os Ag uonnjjod Jarem Aue alayl s| (e)
(seanseaw uonebniw pue punolb ‘ON/SBA N .”oz sl BUIOBLY LR Swoll
JO UOSEaY) UOIRIBPISUOD [B190S PUB JUSWUOIIAUT 81240U0D A ISOA

sainseaw uonnjjod-nuy (eiseq) € "9V 9|geL

*A19120S pue JUBWUOIIAUS UO 1oedWl 1Se9) (uo11RJIBPISUOI [B120S pUR [BIUBLWIUOIIAUD SaAIlRUIR) Y
a1 BuIAIb se pa12a]as SI alIs SIYl puy ‘palpnis aJe Salls SNOLIBA A Buipnjoul) ¢paipms saaieulale 19aloid sjdinnw a1y () 1o Apnis (£)
onig N ¢109lo.d 01 pa1da)yal sjUaPISal JO SluBWIWOD ayl aly (Q)
Jwiayl pueisiapun Aayy slap|oyayels |e207]
*8]1s Bunuawsa|dwi Se uo1199|3s JaYe PaaNpuod aq 01 N | Op puy ¢siapjoyayels |eoo] 01 Ajiadoid paulejdxa 8insojosip 01 uoneue|dx3 (z)
uolyewojul Buipnjoul s1oedwi pue sjusuod 19afoid aly ()
"NIOW 01 1wgns pue 1odal 33| %29y ¢palinbal J1 J1wJad [eIUsIUOIAUD
[IIM NJOW JO Uinos 31dg pue NIOIN JO 32O [eldulnold N aAIB sanioyne Ju8ladwod [ed0] PIp ‘dA0ge asoy) ueyy Jaylo (p)
‘suone|nbai 81810U03 are|ndns (066T 40 T "ON) 198l0id 8d1AI8S SUUM palduwiod ag suonIpuod [eare]jod yans pjnod
pue [eannoLIBy ‘[erisnpu] oy uone|nbay |elusWUOIIAUT A ¢lenoidde Juswiulanoh 01 suonipuod [elare|j0d Aue aisyl aly (9) _ScmEcw_hﬁumm_
‘palinbai s1 81eay1I8) i :
aoueljdwo) [eluswuoIAug ‘bed| Ul .cw_w,oa% 19A 10U m,_ 331 N ¢Hodal /13 panoudde Juawiuianod s30Q () EAJERY)
*A1essadau ¢pareald Apealje
sI 33| peaisu] 19aloid ,.g sse|),, 10J AIeSsaoau 10U SI /|3 N SI 018 pue JUBLISSASSe 10edwl JUSLIUOIIAUS JO Hodal 8yl s| (B)
(sainseaw uonebniw pue punolb ‘ON/SIA N ..oZ sway) BUIOSLS) LIEW swol|
0 UOSEay) UOITRIaPISUOD [BI20S PUR JUSLWIUOIIAUT 81310U0D A SOA

suoneue|dxs pue sjeaoadde ‘suwiad (eiseg) Z '9v a|qeL

(uolssiWISuURI] pue UOITRWIOISURI] JBMOJ) 1SIT %293YD 1USWUOIIAUT UOIIRISNS viseqd /9

besl jo ognday syl uj (I1) 1098lold uonodNISUOIaY J0109S ANDL08IT uo ABAINS Aloteledald




9G-zxipuaddy

"U012NASU0I peos Arelodwa) se pazijin agq PINOYS IS WoJj [10S N

¢;9bemo|] J10s
ay1 Juanalid 01 parjdde ainseaw.siunod Jadoud seoq ¢Burdwnp
pue Bumna ‘Buyueq Jo sa1ls ayl Wwouj INo Moj4 [10s seod (2)

"ap1|spue| 10 asde]j02 [10S O [enualod
ou SI a1y} ‘Aressadau Jou si [10s Buimno o Bupjueq ajeds abie| sy

£opIIspue] Jo asde]joa J10s ay) usAaid
01 pairjdde ainseaw.s1unod Jadoud seo0q ¢ap1spue| Jo asde|jo0d
[10S 3y3 asned [10s BumINg Jo Bupjueq ax1| dJom JIAI19 saoq (q)

"eaJe payiojdxaun ybnoiys

$900 aul| 853y} INg "aul] AX 00 MaU 19N1ISU0I 0} AJessadau
SI] "1IS WOJJ 1S8M W GZ SI aul] AX 0P ‘uolredo] Agesu
Ayl 1B 1SIX3 AX ZET 4O Saul] uoissiwsuel) Bunsixa ybnoyy

juoledo] Ayney 0} paljdde juawiean
JO poylaw uonansuod Jadoid sao0Q ¢apl|s pue| Jo asde]jod
|10S S30NPUI Y2IYM ‘Saul] uonNgLISIp pue UoISSIWSUR.]

0 S31n0J ay) uo uoieao] Aljney Ajjeaibojoab Aue atayr s| (e)

ABojoag pue
Aydesboss (g)

¢IUSLIUOJIAUD
[ednyeu wJey uoibai padojanspun ul UuonANIISUOI ayl seoq (1)

¢patedaid sainseaw.alunod Aue aiy ¢ WalsAS099

Bundnisip o1 Buipes| ‘aanpul 1sed ay) ul 1igeyul 10U op

yorym ‘1sad Jo sa19ads ualfe 0Q ¢I00W PaLIp pue uoITedl}11Iasap
‘Buiyoeod ‘uoneisalogap asned uoleuawajdwi 19sfoud seoq (a)

¢Sreliqey Jede Bumas pue sjewiue d11sswWop pue
pm Jo Aemyred uoneiBiw ayy Buixoojqg 40) uadel sainseawl aly (p)

¢Wiayl arebniw 0} usxe] sainseawajunod Aue
aJe ‘pajoadxa ale WL)ISAS0Ia UO $19a))3 9SIBAPE SNoLIas uaypn (2)

FRUE)
‘saljeal) [euoireuIdlul ‘uone|siBa] oisawiop Japun uondsold
alinbau 1ey) sa10ads auel Jo syenqgey ssedwodaus aus 19a3loud saoq (q)

¢("218 ‘syeJ [epn ‘spuepiam anoibuew ‘sjaal
[el09) anjeA [eda160]09s Jueriodwi Yim sieligey ‘seale [ealdol)
Ul S1sa.0y Jeanyeu ‘sisaloy Arewid ssedwoous aus 108foid ssog (e)

WvISAS
[e2160]003 (2)

N

¢seale pajoajoid ay) UO 109)]8 9SI9APR asNed
108l04d sa0Q ¢°019 ‘Aleal) [euoieulslul 4o uoie|siBal nsswop
Aq paiy10ads seale pa1osjoad ul pajeao] aus 19aloid ayr s (e)

ealy
pajoalold (1)

(saunseaw uonebniw pue punolb ‘ON/SBA

N :ON

JO UOSBaY) UOITRIaPISUOD [BI00S PUB JUSWUOIIAUT 81910U0D A SSOA

swiay| Buijosyd ure

JuaWwUoIIAUT JedneN (elseq) ¥ 9V a|qeL

besl jo ognday syl uj (I1) 1098lold uonodNISUOIaY J0109S ANDL08IT uo ABAINS Aloteledald




/G-zxipuaddy

¢011SaLIOP UO paseq Saul| Yans Jo UoI1dnisuod ayy Aq me|
pajuswwa|dwi Saul| UoISSIWSUEI] Japun 18 uonesuadwod ay) s| (p)

¢pa1oadxa
SI  90UeQJNISIP OIpeJ SNOLIBS USYM PalapIsuod  ainseaw
ladoid seo@ ¢@oueginisip olpes asned 018 Jamol uodl og (9)

"uoijesado pue uonaNJsuod Burinp xnj) uonendod ou S aiay L

¢AIessadau JI apew yijeay
a1gnd 01 uonesapisuod ayl s| ¢xnjk uoneindod ayl Ag (AIH
Se Uans uonoajul) uonoenuod asessip Jo Jabuep Aue aseyr S| (q)

"aJ1] 1UaPISaJ U0 123)J9
9SIaApe 9sned 10U saop 198f0id 8y "81IS JO YLIOU W) Z SISIXd vale
[enuUapISal puy "allS WOoJ) YLOoU W ¢ Sa1edo| snj4 Ny JO 1od

¢AIeSSa2aUu JI PaIapISUOD 198449 arebIliw 01 ainseaw
S| ¢9J1] 1UapISal U0 103yys asianpe asned 129sloud sy seoq (e)

POOYIIBAIT
pue a1 (2)

"SJUBPISA JO JUBWIBINSSaI AJejunjoAul
asnea 10U saop 199foid ‘ease pajlojdxaun ul s d)Is ay) S

¢paysi|gelss waisAs buissadoud jurejdwoa sy ()

¢ PaysI|geIsa Juawanasal Jo uejd buouuow s| (1)

¢paedaid 18bpng
pue Buipjing Al1oeded 1UaIDIYNS 81y ¢S1UBPISal JO JUBLLIBINSSal
Bunuawsajdwi ‘paysijgeiss uejd feanjonas Jadoud s| (y)

¢lUsWIaINasal alojaq aaibe syuapisal Bulmasal seoq (D)

¢Swuapisal Buimasal buowe ajdoad snousbipul pue Ajlioulw
a1uye ‘dnoib Ausnod ‘ajdoad Ajlepie ‘uapjiyo ‘Jspush
Joy uejd Burasal ayr ojul usyel uolelspisuod Jadoad ayr s (3)

¢SIUBLLINIOP JO W0} 3y ul uanlm Aarjod uonesuadwos sy S| (8)

¢JUaWgNasal alojaq pred Asuow uoijesuadwod s| (p)

ZIUaWa|asal Juapisal Jo AaAins uo
paseq UMeIp pooyl|aAl] JO UOIRI0lSal pue a91id uonisinboeal
Aq uoryesuadwod ay) Buipnjoul uejd Juswsmasal ayl s| (9)

¢luswia|nasal ai0yaq
UOI1RJI0}SaJ 81| pUB uoITesuadwod Jo sainseaw ay} 03 Buipiebal
swuapisal Buimasal 01 uanlb uoneuejdxa Jadoid ayr s| (q)

N

¢pasinbal sijuawis|asal
UBYM 3peLl 198449 JUBLLIBJ1I8SaI 81 8ZIWIUIW 0} LoYa sy}
S| ¢S1UBPISaJ JO JUBWNaSal ArelunjoAul asned 19afoid ssoq (B)

SjuspISay JO
awamasay (1)

(saunseaw uonebniw pue punolb ‘ON/SBA
JO UOSEaYy) UOIRIBPISUOD [B190S Pue JUBLWIUOIIAUT 8)310U0D

N :ON
A SOA

swial| Burosy) ure

JUBLIUOIIAUT [e190S (eiseg) G "9V a|qeL

besl jo ognday syl uj (I1) 1098lold uonodNISUOIaY J0109S ANDL08IT uo ABAINS Aloteledald




8G-zxipuaddy

uoneluaws|duwi aloyaq paedald aq ol

¢£S1UapISal [e20] pue [auuosiad parejal 19aloud
Jo A1ajes ay1 abuidwi 01 10u uaye) sainseaw A11undss Jadolid a1y (p)

¢(Yresy
a1gnd pue Aayes a1es Buipnjour) seskojdwa 01 uoneanps
A1ajes Bunuswsjdwi ‘ueld yjesy pue Aajes Jo Buimesp

se yons pajuswajdwi pue pauue|d s1oadse a1remos aly ()

£590UBISgNS
[njuey Jo Juawabeuew pue sjuaplode [euolednado
Bunuanaid 1oJ sanijioe) A1ajes Jo uole|eIsul ayl buipnjoul
uae) 109loid Jo |suuosiad parejal 01 suoleIapIsSuod A19jes aiy (q)

¢pardwod JusWUoIIAUS
loge| 01 Buiprebas Anunod 1soy Jo uonenbai pue mej ayy aly ()

EmEco.__>cm_
Jo0e (9)

¢Ppa1oadsal ajdoad snouabipul pue Allioulw 21Uyl Aq passassod
$32.4n0saJ pue pue] 01 Buipsebal sybil snotren syl alv (g)

"A1LI0UIW D1UYIS OU SI 3J8Y L

¢9]doad snouabipul pue Alllouiw J1uyls Jo ajA1s
3J1] pue 21NNJ UO 1934 arelniw 0] usye] uoltelapisuod aly ()

a|doad

snouabipuy

pue AlLouly
oy (9)

¢ Uaxe] saunseaw AJessadau
aJe ‘pajoadxa S 109)Y8 JSIBAPE J| ¢ UOITRIBPISUOD BIIX3 Salinbal
yoiym ‘adeaspue] ayl Uo 198448 astanpe asned 10aloud ssoq (e)

adeaspue ()

‘Agaeau abeyliay [eanynd ou si alay L

¢P3IapISu0l

‘A11UN02 1S0Y JO MB| 21ISAWOP Ul palyldads ‘sainseawl

3y aly ¢uonejuawajdwi 10aloid Aq abellisy snotoaid snoibijal
pue Jean]|nd ‘[esniolsiy ‘[ealbojoaeyale 0} abewep Aue aiayr s| (e)

abelsH
[eanyn2 (€)

(sainseaw uonebniw pue punolb ‘oN/SaA
O UOSeaYy) UOIRIBPISUOYD [RIF0S PUR JUBWUOIIAUT 818910U0D

N :ON
A ISOA

swia)| Buiyosy) ure

besl jo ognday syl uj (I1) 1098lold uonodNISUOIaY J0109S ANDL08IT uo ABAINS Aloteledald




6G-Zxipuaddy

1SIP23Yd
(Burwrem eqojb pue Jake| 8UOZO JO UOIINIISAP JUSWILOIIAUS
N | ‘urel pioe ‘aisem Jo Buissolo Jspiog) ‘seas |eqolh bBuissold 0 asn
Japlog Jo 10edwl [elusWUCIIAUG Byl waipuod ‘Aressadau 4| (q) au 1oy co:ou”_bmc_
1SIPIOSL
N “ISI]>108Y9 peoJ JO SWwiall pale|al alenjeAs pue ppe ‘Asessadau i () UBWUOIIAUD
Jayio Buliiayey

(seanseaw uonebniw pue punolb ‘ON/SBA N .”oz swal| BUOBUD UIE

10 UOSE3aY) UOoIRIBPISUOD [B120S PUR USWUOIIAUT 81810U0D A ISBA

3J0N (eiseg) . "9V a|qeL

¢paly1oads Aroyine Buiulanob syl 01
sjusuodoud 193loid wouy Aouanbaiy pue poyraw Buriodas ay s| (p)

¢swiall asayl
uoneuswsa|dwi a10)aq patedaid aq o1 N Jo Aununuod pue uswdinba ‘Jlamoduew ‘uoljeziueblo se yons
paysi|qgeise syuauodoud 19aloid Jo yiomawedy Burionuow sy s| (9) Burionuo (2)

¢o1eridoidde se pabpnl uejd pauonuaw
anoqe Jo Aouanbauy pue saibojopoylsw ‘swall ayl a1y (q)

¢SWal [e1UaWUOIIAUS 9A0Ge BuoLLe SWwiall pa1dae

uonejuaLa|dwl 21043q patedaid aq oL A Jo Bunionuow ayy Juswsjdwi pue ued syusuodoud 198loud o ()

¢patedaud
N 109)J3 9SISAPE JO Salnseal Buirefniw a1y (IUSWUOIIAUS
[100S UO 103)J8 8SJaAPE UR 3sned J0M uolonisuod seoq (9)

¢patedaid 1080
N 3SJaApe J0 sainseaw Bunebniw a1y ¢ (Wa1sAS0I3) JUBWUOIIAUS
|ednieu Uo 193448 asIanpe aAIb YJom uonannsuod ssoq (q)

uoIoNJISU0D
Bunnp 10edw] (1)

(*010 se15EM pUE
uolrejuaws|dwi aloyaq pasedald aq o) A sef) a1sem ‘1snp ‘Iayem AXInw ‘UoIreIgIA ‘BSION) ¢U011oNIISU0D
Burinp uonnjjod ay1 10} pasedaid uejd uonebniw sy (e)

(saanseaw uonebniw pue punolb ‘ON/SaA N :ON

. swiay| Bupoayd urey
JO UOSBaY) UOIRISPISUOD [RID0S PUER JUSWUOJIAUT 31940U0D A SOA

s1ay10 (eiseqd) 9 "9V a|qel

besl jo ognday syl uj (I1) 1098lold uonodNISUOIaY J0109S ANDL08IT uo ABAINS Aloteledald




Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

7. Al-Radwaniyah Substation

7.1 Location of Al-Radwaniyah Substation (Including the Location of Al-Masaain
Substation)

The location of Al-Radwaniyah Substation is in Rasheed District
and west of Bagdad airport. On the other hand, the location of
Al-Madaain Substation in Karadah District.

Al-Madaain S/S

Al-Radwaniyah S/S

Figure A7. 1 The Location of Candidate Substations in Bagdad
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7.2 Site Neighboring Area and Photo Taking Direction
N
Agrriculiuiral

Alea

*

Al-Radwaniyah S/S

Agrriculiural
Ance

1km

Figure A7. 2 (Al-Radwaniyah) Location of Candidate Site in 3x3 km Area
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7.3 Social Consideration

M

s " RPesiaeniial
Baahcaa International JCElE
., Alca
Y Allrpeir
Agriculiural @

Alea *

Al-Radwaniyah S/S

10 km

Figure A7. 3 (Al-Radwaniyah) Surrounding Area of Site

Baghdad International Airport, and also Saddam International Airport originally, is Irag's largest airport,
located in a suburb about 16 km (9.9 mi) west of downSub-District Baghdad in the Baghdad
Governorate. It is the home base for Irag's national airline, Iragi Airways. It is often abbreviated BIAP

although BIAP is not an official airport code.

®

Figure A7. 4 (Al-Radwaniyah) Baghdad Figure A7. 5 (Al-Radwaniyah) Highway
International Airport
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7.4 Stakeholders in Al-Radwaniyah Substation Project

Table A7. 1 Stakeholders in Al-Radwaniyah Substation Project
Ministry of Environment (MOEN)

Government and N . Ministry of Agriculture (MOA)
Provincial Office of MOEN . L

Local Government BPIE Middle of MOEN Ministry of Electricity (MOE)
Farmers

Non-Government Representatives of Abu Ghrail residents
Representative of Rasheed District
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Preparatory Survey on Electricity Sector Reconstruction Project (ll) In the Republic of Iraq

8. Al-Madaain Substation

8.1 Site Neighboring Area and Photo Taking Direction

InGusiirial
Tigris River Alea N

x @

Al-Madaain S/S

@

® @

Agrriculiural
Arca

1km

Figure A8. 1 (Al-Madaain) Location of Candidate Site in 3x3 km Area
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8.2 Photos from site

@ @

Figure A8. 2 (Al-Madaain) Northeast of Site Figure A8. 3 (Al-Madaain) Southeast of Site
under 132 kV Line

©) @

Figure A8. 4 (Al-Madaain) Southwest of Site Figure A8. 5 (Al-Madaain) Northwest of Site
under 132 kV Line
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8.3 Social Consideration

T
b
SL
L
=)

=
PD

N

S
=1
gk

D

Pesiaeniial
AlGa

Al-Madaain S/S *

Agrriculiuial
Alrcas

igiris River

Figure A8. 6 (Al-Madaain) Surrounding Area of Site

Operation Opera, also known as Operation Babylon, was a surprise Israeli air strike carried out on 7
June 1981 that destroyed a nuclear reactor under construction 17 kilometers (10.5 miles) southeast of

Baghdad, Irag. This operation was after Iran's Operation Scorch Sword that damaged this nuclear facility
months before.

®

Figure A8. 7 (Al-Madaain) Ex-Nuclear Plant Figure A8. 8 (Al-Madaain) Nuclear Plant under
(Osirak Reactor) Construction
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8.4 Stakeholders in Al-Radwaniyah Substation Project

Table A8. 1 Stakeholders in Al-Madaain Substation Project

Government and
Local Government

wgsEt% o Environment Ministry of Agriculture (MOA)
Ministry of Electricity (MOE)

Provincial Office of MOEN . : .
BPIE Middle of MOEN Representative of Osirak Nuclear Station

Non-Government

Farmers
Representative of Karadah District
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