
 

 

 

 

 

PREPARATORY STUDY FOR 
DEVELOPMENT OF 

SOUTHERN LARGE SCALE 
THERMAL POWER PLANT 

IN 
REPUBLIC OF IRAQ 

 
 

 

FINAL REPORT 

(ATTACHMENT) 
 

 
 

March 2012 

 

 

JAPAN INTERNATIONAL COOPERATION AGENCY 

TOKYO ELECTRIC POWER SERVICES CO., LTD. 
TOYO ENGINEERING CORPORATION 

MITSUBISHI HEAVY INDUSTRIES, LTD. 
UNICO INTERNATIONAL CORPORATION 

MITSUI & CO., LTD.

Republic of Iraq 

Ministry of Electricity 



 

 

Table of Contents 
 

Attachment - 1  Minutes of Meeting 
 

Attachment - 2 Geological maps 
 

Attachment - 3    Topographic survey map of the project site 
 
Attachment - 4    River bathymetric survey map 
 

Attachment - 5    Plot Plan 
 
Attachment - 6    Heat Balance  
 
Attachment - 7    Water Balance 
 
Attachment - 8    Single Line Diagram 
 
Attachment - 9    Nasiryah I Conceptual Plant Layout  
 
Attachment - 10   Plant control system configuration 
 
Attachment - 11   Lsist of Important Bird Areas 
 
Attachment - 12   IUCN Redlist Species (2010) in Iraq 
 
Attachment - 13   World Heritage Sites 
 
Attachment - 14  Study on Environmental and Social Considerations 

Terms of Reference (TOR) 
 
Attachment - 15  EIA Report 
 
Attachment - 16  JICA Environmental Check List for Thermal Power 

Plant 
 
Attachment - 17  Monitoring form (draft) 
 
Attachment - 18  TOR for surveys on air emission and noise (draft) 
 

 



 

 

 

 

 

Attachment - 1  Minutes of Meeting 



 

 

 

 

 

 

Attachment - 1.1  Minutes of Meeting  (1st Mission) 



MINUTES OF MEETING
ON

THE FIRST MISSION OF THE

PREPARATORY STUDY FOR DEVELOPMENT OF SOUTHERN

LARGE SCALE THERMAL POWER PLANT IN IRAQ

AGREED UPON BETWEEN
MINISTRY OF ELECTRICITY

AND
THE STUDY TEAM OF

JAPAN INTERNATIONAL COOPERATION AGENCY

AMMAN, 12 July, 2011

MINISTRY OITY

i3 I’)Z/ Lj/
s..

Adel Hameed Mahdi

THE JICA STUDY TEAM

ITO

Minister Advisor

Ministry of Electricity in Iraq

C-

Team Leader

JICA Study Team
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The Japan International Cooperation Agency (hereinafter referred to as JICA) organized and

dispatched a study team (referred to as the Study Team) for the Preparatory Study for

Development of Southern Large Scale Thermal Power Plant (referred to as the Study) in Iraq.

1. Kick-off Meeting

The Study Team Leader, Mr. Masayuki ITO, held a kick-off meeting with the Iraqi Team led by

Mr. Adel Hameed Mahdi on July 10, 2011. The Study Team explained and the Iraqi Team

agreed on the following terms.

> Inception Report.

> Schedule of overall study and the lS mission.

> The details of the contents of the study to be discussed through group meetings.

The main points of discussion and agreements reached during the meeting are as follows

(referred to Attachment -1):

1) The Study Team and Iraqi Team agreed that the first mission should be executed based on

the schedule submitted by the Study Team.

2) The Study Team submitted Inception Report and Questionnaire to the Iraqi Team and

explained main contents of Inception Report and Questionnaire.

3) The Study Team and the iraqi Team agreed that the Alkahlaa Amara 1&2, Hartha 2 and

Nasirya were selected as likely candidate sites and F/S site is selected among the likely

candidate sites based on the results of additional site reconnaissance.

2. Group Meetings

Following kick-off meeting, the Study Team and the Iraqi Team were divided into three groups,

Optimization of Development Plan Group, Thermal Power Plant Planning Group and

Environmental Considerations Group and Group meetings were held on July Il and 12, 2011.

Counterparts of each group meeting are as follows:

Optimization of Development Plan Group

Mr. Mahdi Daham Jasim (Assistant General Manager of Planning and Studies Office)

Mr. Naseer Aziz (Senior Engineer/Ministry of Oil)

Thermal Power Plant Planning Group

Mr. Adel Hameed Mabdi (Minister Advisor/Ministry of Electricity)

Mr. Abdul Kadhim Fadel Abbas (Expert/Planning and Studies Office)

Environmental Considerations Group

Dr. Mohammed Ahmad Salih (Renewable Energy and Environment Center/Planning and

Studies Office).



Outcomes of Group Meetings are as follows:

1) The Study Team collected necessary data and information as Attachment - 2

(Questionnaire check list).

2) The Study Team examined and re-requested the provision of remaining necessary data

and information to be collected as Attachment -3 (Re-questionnaire).

3) The Study Team and the Iraqi Team agreed the study preconditions as Attachment—4

(Confirmed Conditions).

4) The Study Team proposes the Iraqi Team that the Study Team entrusts a local consultant

(LC), a private company, to collect information and data necessary for quick evaluation of

three likely candidate sites. However, the Study Team and the Iraqi Team agreed that

MOE organizes a project team upon return to Baghdad and the Iraqi Team allocates

adequate engineers of provincial office of MOE in each governorate to collect information

and data in accordance with the questionnaire as Attachment - 5 and inform the results to

the JICA Study Team by the beginning ofAugust.

5) The Study Team and the Iraqi Team agreed on the following study organization. MOE

gets into a contract with a university in the region for the preparation of an EIA report for

the Project at the F/S site in the similar manner of Akkaz Gas Turbine Power Project,

therefore, no LC is entrusted by the Study Team.

6) The Iraqi Team proposes to change the project site to Baghdad due to severe shortage of

electricity supply in Baghdad area. JICA explains that the study location is southern area

in Iraq based on the official request from the Government of Iraq. JICA will consider a

new study on a power plant project in the central area of Iraq in near future.

Ii

Communication on technical issues



3. Next Step

The Study Team will perform the 1.5’ mission in the end of August and explain the

selection results of F/S site and determine the F/S site in consultation with the Iraqi

Team. And the Study Team will start the site survey on the F/S sites through Local

Consultant.

4. The Second Mission in Japan

The Study Team proposed to the Iraqi Team that the second mission is held in Japan in

the end of September 2011 by inviting the Iraqi Team Members to Tokyo. The Iraqi

Team will consult with MOE on the above proposal.
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Attachment -1-

Minutes of Meeting

Project: Study for Development of Southern Large scale Thermal
Power Plant in Iraq

Purpose of Meeting: Kick Off Meeting

Time & Date: 10th — 14st July 2011

Place/Location: TEPSCO Amman Office
Kempinski Hotel — Amman

Attended by: Attendees: Distribution:

MOE As per attached MOE

(Attendance List)
‘ MCA JICA

TEPSCO TEPCO

TEPCO TEPSCO

MITSIJI & Co. Ltd. MITSUI & Co. Ltd.

UNICO UNICO

TOYO Enineerin TOYO Enineerin

MOM Prepared By: Date Issued:
TEPSCO 13th July2011

Endorsed By

Signature: Signature:

Name: Name:

MOM
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No Description Action

1 Purpose of Meeting

As per record of discussion between Ministry of Electricity, JICA and the FS study
_____ team for the The Preparatory’ Study for Development of Southern Large Scale

Thermal Power Plant in Iraq”, the first meeting has taken place on 10th July, 2011.

The main view of the meeting was to agree on the comprehensive framework and
term of study.

2 Opening Remarks

2.1 Mr. Fujimagari and Mr. ITO have inaugurated the meeting by welcoming all Information
participants and have expressed the importance of ‘The Preparatory Study for
Development of Southern Large Scale Thermal Power Plant in Iraq’.

2.2 All participants were introduced and the Kick Off Meeting was initiated.

3 Background

3.1 Under the chair of Minister Advisor, Mr. Adel Mahdi, the Inception Report which
described the framework and term of study was finalized. (Inception Report is
attached).

3.2
Basic Study Information was presented followed by a detailed analysis of the
project including Planning, Evaluation of Existing Power Network and then
Formulating the Power Network Expansion Plan.

Mr. ITO has briefed the purpose of Large Scale Project and has fully explained the
four stages of scope of work continued by the methodology of the Project that was
revealed as per the attached Schedule.

4 Proposed Sites

4.1 Likely Candidates Sites proposed were
a) Alkahlaa Amara 1 & 2
b) Hartha2
c) Nasirya

Mr. ITO has confirmed that on August, and during next mission, a site will be
selected out of the three candidate sites and will be proposed to MOE after a
thorough consideration and study by the FS team.

MOE will provide detailed information of the sites as per the outcome of group
works in item 5 of this MOM.

MOM



Attachment -2-

Data CoI1ecton

Necessary Data for the Study FromNo. Check Date Notes
Documents or Reports Whom

Fuel Planning expert

FuelPtsn

General Information

MrPrimary Energy Law or Policy OK 11/07
Hashem

Primary Energy Reserve Inferred (Reserve, Location, Fuel type, etc.) OK 11/07
shem

List of Primary Energy Field (Production, Location, Fuel type etc.)
OK 11/07 Mr.

Location map -_________________ Naseer

List of all Infrasturucture of Primary Energy (Refinery, Pipeline, Compressor Station, etc.)
OK 11/07 Mr.

Location Map Nasser

Long-term Primary Energy Development Plan (induding retirement plan)
OK 11/07 Mr.

Latest version Nasser

2 Demand
.

Mr.Demand (as of from 2006 to 2010 by type of product) OK 11/07
Nasser

Demand forecast (2015, 2020, 2025, 2030 by type of product) OK 11/07
Mr.
Naseer

3 Supply

List of all Infrasturucture of Primary Energy (Refinery, Pipeline, Compressor Station, etc.) Mr.OK 11/07Location Map Naseer

Characteristics of each fuel (calorific value, composition, specific gravity etc.)
OK 11/07 Mr. Thermal PP Group

(Well-wise) Nasser received the data

Availability of annual fuel production (Well-wise future prediction) OK 11/07 Mr.
Nasser

4 Economy

Actual Fuel Price (at Platform, at refinery, at connection points by fuel type)

Forecast of Fuel Price (at Platform, at refinery, at connection points by fuel type)

OK

OK

11/07

11/07

Mr. Add

Mr. Add

/ ——.——-—



Necessary Data for the Study FromNo. Check Date Wh Notes
Documents or Reports om

Power Development Planning expert

1 Pciwer flevekipnwnt PInnlng

I I Genor& Information

Electncity Law

e Installed Capacity (MW: as of 2010 end)
(Fuel_type-wise,_Area-wise,_Owner-wise)

Generated energy (GWh: as of 2010. 2009, 2008, 2007, 2006)
17/07/2011 Mr Mahdi through e-mail

(Power plant-wise) (especially hydro generation)

a List of all Power Plants (Dulput, Owner, Location, Fuel type etc.)
1 from WASP dataList of new power development projects <FORM-4>

a Location Map of all Power Plants 17/07/2011 Mr. Mahdi through e-mail

Latest input data for liASr’
17/07/2011 Mr. Mahdi through e-mail<FORM_:_Electric_Data_(*_.dat file)>

Criteria of supply reliability (LOLP value or LOLE value)
from WASP dataUnit outage_cost (cent/kWh)

Long-term Power Development Plan (including retirement plan)
/ from WASP dataLatest version

0 Idea for retirement of power plants 1 30 years

Policy for promotion of renewable energy I

Power Purchase Agreement with PP /

o Idea (or future plan) for power exchange with neighboring counties /

< Power exchange with neighboring countries (GV1Th: as of 2010, 2009, 2008, 2007, 2006) Not interconnected
(Interconnected_line-wise) Iran supplies power to isolated areas
Actual results of frequency fluctuat ions
(Method for frequency control(

Past experience of wide-ares Black-out (Caused by power system trouble)

a Master plan (2010 Dec.) - Full report (only generation part( 17/07/2011 Mr. Mahdi

1 4 EconomIc

Actual record and prediction of discount rate
Past economic indicators_(GDP etc.)

a Actual record and prediction of fuel price (Coal, Gas, Oil etc.) <FORM-3> from WASP data

Coat for new power plant construction (construction cost: annual expenses), cost of existing from WASP data
power plant (construction cost, annual expenses) <FORM-3> from team member

1.2

S

1.3

0

Demand

Hourly demand (. - 2010, 2009, 2008(
<FORM FREE, electric data is preferable>

Future demand forecast (2016, 2020. 2025, 2030)

Prediction method of power demand (prediction on the next year, 5 years after, 10 years sfter(

Powar Plant

Various thermal power plants <FORM-i: I sheetli power plant>

Medium scaled or larger hydropower plants <FORM-2: I sheet/i power plant>

1

17/07)2011 Mr. Mahdi through e-mail (Future load profile)

by using Master Plan (2010 Dec)

from WASP data

from WASP data

Priori ty: a highest, 0 high, medium

/ - -: -

/



2

2.1

3

3.1

4

6

5.1

6

6.1

Long term power development plan

Demand forecast, Planned power stations, substations and transmission lines

-. fl

Power Flow Diagrams

Power flow diagrams for the existing and the planned power network systems

PSSIE Data (VersIon 31) for exlatlng and future networks

Existing network data

Future network data

Single Line Diagram

Single line diagrams for the existing and the planned power network systems

,i,Facility data for existing network system

Power stations with the names of substations, locations, types, nominal voltages,
nominal power, reactive power (power factor(, step-up transformers (with
capacities, impedances arid tap positions> and bus configurations <FORM K-i>

Substation with the names of substations, locations, transformers (types, nominal
soltages, capacities, impedances, tap-changers), capacitors, reactors, series
capacitors, circuit breakers, dis-connectors and bus configurations <FORM K-2>

Transmission lines with nominal voltages from-substations, to-substations, lengths
and used conductors <FORM K-3>

Power System Planning Criteria

Power System Planning Criteria <FORM K-4>

Done

Done

-
-

ii July

12 July

11 July

-A

,w
Mr. Mahdi

Mr.
Ahha

Mr. Jasim

-___——

,,

-

“sav data (network data) was provided, and “aId” data (diagram
datat will be provided by 26 Julv

‘, 1’< I

w $;

These data and information are induced in PSSE data

Necessary Data for the Study FromNo. Check Date Notes
Whom

Documents or Reports

Network Analysis and Tranamtaston Planning expert
— —.-.---- .—.-- —

—-——

I Present Situations of Transmission Network ,

1.1 Transmission Network Diagram Done 11 July Mr. Mahdi

fliNi(P1i’1
I

— -

10 Coat EstimatIon of Transmission Facilities

10,1 Standard cost for a 400kv substation, 400kv and 1 32kV transmission line Done 12 July
i,a5

6.2

6.3

7

7.1

a

8.1

8.2

8.3

9

9.1

9.2

Facility data for planned network system

Planned power station <FORM K-5>

Planned substation <FORM K-6>

Planned transmission line <FORM K-7>

Design of Transmission Facilities

Typical 400 kV arid 132kv Over Head Line towers and conductors

Typical 400 kV substations design, Layout, bus bar configuration

Done

Done

Done

Done

Done

Done

3

11 July

11 July

11 July

12 July

12 July

Mr. Jasim

Mr. Jasim

Mr. Adel

Mr.
Abbas
Mr.
Ahh

These data and information are included in PSSE data

These data and information are included in PSSE data

I3FIID CODE (Draft version) describing planning cntena was
provided

/ -
— —
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N
Nasessary Data far the Study

Date
- Freee Memo foe disstjssioe sell Jut anti

Documents or Reports Whom

Machardsat Elactricai and ISO experts — Study Team: Ysrarohi, Tada, Kawasinma —

Pnwnr Plant Planning
êv°vc ‘0 uinr3i j

I D.nheatlntmntntiss . .. . .S$L.’ . ‘. .

Mrnrstiy of Elesfosity (MOE) mill issue authonzohne wrrhln one (1) weak after enroxton of FS ob)nsr
situ cr411 bo completed by Study Team. Thee ste spoehx reqri’mmnrrtx mid be islonrod ro Study

II DomeuboLawep ‘cobistoysoerPranr ep-P- n.n.Add Teamcisrintwo)2)waeic )Sap-Bisexpesred)
261 r) he. Abbas Mirdsby of Plenrirrg WV provide ho 1usd regidatnn irrdudsg enownwenr& issues Except those

regriiadsss, general intesnnhsrrd standard can be appled for SOs study.

There are domesftc safety and bnaSr tegiiabsss (wrrttes by Arabe). MOE sill clrecbSvnitr Miresby

1.2 Dxmestc Codes and Standards applixetae ix Power Plant J31. pscnnaa ofWsrkerssrrd andy besdatn ri rots EsySsh fox thw study. Study Team oppredeted MOE’s

MOE eoploiond the grid coneexhon interface sssdden as follows
1. New power plsot mast be connected to dOOkV network
2. 455kV bvsitxhpord shall be f-b cmxii breaker nwnPExtehsn

455EV skull be connected to 132kv vie eats-trensfsrmnr
MOE prefsr GIS.

eon 3. System peremetem shell be stvded by MOE vsng PSSE sethwore oossidnsng LPC, AGO end
f .3 Osd Cossecton interface condibons (E(echrcal end ISO) (Seq-St ennssgs esasomix dispetob tot lre4 network.

2Sf 1)
sew 4. Control syutem for new power plant shell indxdn SCADA system to communicate with dispatch

control center.
S. Diesel oil )HSD) shell be used for bask-op fuel for gas turbine.
S. Emergency diesnl engiss geenrator skull be provided for safe shut down. Slack uteri capability is
not required.

7. Gas regolabos systnm (GRS( shalt be provided in the plant
MOE expect to apply new natvrd gee plpe Inn to Eu prodded by Minietty of Oil (MOO) Sspply

pressure and ges vxmponnct will be informed by MOO.
ft. Typical single line diegom wilt be prodded by MOE wrihis Iwo 12) wneks after selevtos of PS
object nitn will be completed by Study Teem
S. Stady loam mill request MHI to provide the GTGISTG parameters for PSSE vystem study by MOE.
10. MOE passed the dreft isforwelon on grid )gri dosde rex 22) Update version will be provided
wbnn issued.

MOE explained permith rnqcirnd for the prolect as follows

Land AcquisSos .6 months
Pad MOO
Ecviroemest. Idsisby of Esxirorannnt )MOEN)
Por sow locaton, nan few (2) months air inquired Three 13) to bo (6) months ens required is
geceral
hlenitege Not appdcebe Von this project
Water Applicasan only for Minstry vi Were snssurcca

eon Apprsvd by Midstry clAglcuSure end MOEN in required.

1.d Pusnath end Pnrcritthsg process csqiernd for Power Pled Any lee passe5 a Oscs throagh river octet cooling is not psnnsssd, sinca lack of river meters sxpemsd in fulvin

ono Porsontng locaitcn. the required dorahon s quite anscnc because tbe required procws 0
nntcnsion cody

MOE cxmrsexted that no psrsassion is required for carter resources and heritage tsr candidate
lsvadocs. Pernessios otiend, fuel, envirsewsot wd agecidture nell be reqaiied.
Ocring lynn dnnxvdsn, MOE expfeixnd that one It) throvplr vaxvng system is NOT ellownd by
gcvomnssnr PS tenor notes it

Applicability and Acceptability ot Internalxnal Codes end Standeidn for Powur Jul-li- so. Add Sue above itnms 1 1 and 1 2.
• Plant 2011 s,.Abbes

J I-il- e Add bcglish shall be epplied for all the dccvmnnfabon, labels in plants and DCS operetor graphic
1.6 Applicability and Acceptability xl English Languuge for Power Plont x

2011 Abbns displuy. Na Aratac icdicahon shall be provided

Them isf0 regvluhon for percentage of local csntnnt to the project. In other words, therein no
1.7 Reqairnmest for Losel Context x wAdI imitebon Ior intomnatonal xantrectxmn end nuppknm

2 Cenntragtlnn Centrectet isfermetlen ,

Local (Iraq dswnshc) Construction Conhactoms Informahon —
— ease-

MOE xcii provide the available constrvchss contractor informaton no tat forwel.

21 - Company News and Contact Jul-31- P5rnirg
- Compeny gennmal icformusox (soles, holds, mesxvrces, cspsrisncn nix.) 3g I niuains
- Experience in conslrvotion (Civil, Ernchun, Gnssrel) of Power Plasth mace

lwsrsabosal Constroxhon Coritractom )beisgactve is Iraq) InforweEss nodS
MOExdII pnucidn the evailuhn nonstructon contractor ixformahos ins lint formet

22
Company Name, Csantiy and Contact JvI-31- Piars,s a

‘

- Company general isfxrmatan (sales, fields, resources, expsrinnxs etc.) 2011 aia5w
- Experiusce is xonstrvcson (Civil, Erechsn, Osneral) of Power Plo Woe

2. dddlllnesnl istermatlern

1 Pasiosiy, target gas fortune is pnsterncle —

P doss gas turtases, suck as M7O1P. in eppdcanie
2 MOE hen no eopedemmca on tandy shaft cssngvranoe Study team istrodeced some sxsbs]tenfoc
infossatxn.

LI Gas Txrtane Csnhgurebon W r.s.AdeI Study teem will iscluds compacahve study lxi nspln-shaft eod mulh-sheft cxxfigerahsn in the report
2011 he. Abbas 3. MOE ban no scpscencs cx bypass slacb Study tram cr11 isdvdn campanasvn stvdy for with or

withoat bypass stuck

oxe I Sdfvm cxctent 00.5th

32 [bead 01 )HSOI Jid-3r- Pincas a MOE will provide dsrstsdnpad0caftsn for dined dl.
2011 s0a.a 2 hack up stonagn capacity sib days tsr csnbncxm rated pxvusr operabon otthn plast

There is no genera] xrrtrrie for mixxnrsxatnr sxxsvmprxn and MOE wra advise the requirements to

(S fo
°‘ Shady Team after sdnston Of PS slysdi site

33 Csxling’tsmm tdakn-apWetni
20ff) In Nasiryn, thu eosdsg pswei plant is consuming 600 ron th make-up water lois 200MWSTG. (4

sean STGsars insteVod is Nssvyn ecishng power ntsbsn)

/

/
;o

0
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Geotecliolcal survey result )beaning layer, Geological column)

fthe cheer sear the exIsting ulrsrcturuu information)
Geological maps and docunrents

* 11200.000 geological map (project area>
* Information of West geological studies surrounding the project area
-Map-oI-laudose-and-vegeIatiuR

+ Map of surface geology
+ Map af Land line

Fl060rd of hirlioriorri floodo

tvailable usaun urrtaunt

Discharge flow rate (High, Average, Minimum), Flow velocity

(only River/Channel water)

Intake waler volume ot the existing lnduotriallirrigatloe plant water near the site (notice location Information)

Rail terminal (notice location information)

Road way (widlh, capacity load of road and bridge, roale from near port and rail lonflinul)

Seismic
plislorical record a! earthquake, Map at Quatemary Era Faults, Seismic design (seismic hacard zonIng map

nb.)

___________

Flood hiatorical

_______

01 Ward I ShaTh hlektcal

Nocirya;availabie

Heitha 2;need to get permission (emontlis)
Amara :eeed to gel persssion (6mnnlhn)

r’ -______} NucessaryOataforthegtody 1teckI Date Jwh.L Nutes
Documents or Reports

Ambient temperature Annual average, Annual High/Low
Annual average, Maximum manlhiy average, MinImum monthly average, Mecimum temperature, Minimum
temperature -

______________

WInd direction
‘r, Annual High/Low

________

-

Rahrfail amorett Mnrdhly average. Annual average, Maximum annual average, Maximum per 24km 1010
peers

li-jul

li-Jui

li-Jul

Lurid utilization siloation

MOE

MOE
MOE

l1Jui MOE

Try In collect

rrftocooect

_______

rry to collect

Try to collect

11-Jul MOE T’rylu 000501

Tupogrophic map 11100,000) more accurate with contour line)

Bathymetric dm11 (sea/Over)

li-Jul

11-Jul MOE

il-Jul MOE

il-Jut MOE

hvailuibie to be provided by soft copy

rry to collect existing pourer plant sitepeasirya, Hariho)

hvaiinble

i1Jul MOE
rry to collect and be collected by 0011 copy

il-Jul

rytocoflecl -

rj to coliect

cj to collect (tar 30 yeur’.t)

trito collect
il-Jul CoolIng system

Can’t apopt once_through cooling syntemy

- Source, Supply capacity, Fee (only tnduslrial waler (notice location infonmi000n)> -: li-Jul — Nclauailuble(No ielormaeon)

peer Annual gMmd alum 11-Jul Trjlocnlleclgoraayeam)_____

____

—

_____

—

____

Wave data Hmax. Hmin, HiI3:sl nlflcanl wave hel hI - il-Jut MOE Tn, to collect (for 30 xeur.o,]

__

I

__ __

Ambient air quality (NO0, SOn, PartIculate. CO etc) -- - 1 (to be collected by Envirt.rrnenlal Group)

— -— -— j -— — )tnbecnlledtudbytinvirnn’nuntalGroap]

Vibration

_____________________________-

-— I [tnbecogncbndbyEnvlrnn’nontutGroo0)

• Preciousanimals/plants —
)IobecoliedodbyEnvirnn’nenlulGroup] --

canoerosllne area I (In be collectud by Envrrnnrnental Group)
-

- 1
fWlI)rii

‘t

__________

Nasiryu; Impossible from Urem Qasr port
Waler way (near port aeloadiog more than i,000DWT class (notice location lntomlotion) dana li-Jul MOE Harlho;Posnibiu from Umm Qasr port

Amara;impossibie

done Il-Jul MOE ImpossIble for heavy eqlpmunts

li-Jul MOEdone 3 canrlldale sites rucomnrendabie

Fuel source / Distuoce fmm SOC

Supply capacity, Pipe diameter. Presnare. Cost

il.Jai

li-jul
li-Jul

Try to collectMOE

MOE
MOE

Fuel Quality

Try to collect

___________

Try IC coiled

[to be collected by Fuel Group]

il-Jul MOE
Pipe liiamotemi Main P/pe 42inclr,
Font Cost:wiil provide intemalinnal cast

(to be collected by Fuel Group]



N usury Data for the Study
Chook Date

From Notes

Documents or Reports — Wham 11 July 2011

Environmental Consideration experts

Activitlu far Environmental lnflu.nc. of the Power Conetwctton ,

,,

I Cun.nt8ituaiionofNaturalEnvi,onm.ot ‘.

‘“ - - -- -

(1) The Study Team hao already obtained the Iraq 4th National
Ecosystems of Iraq Report to the Convention on Biological Diversity”
(1) National Biadlvnrsity Strategy (2) Dr. Mohammed will investigate the Red Date Book of Iraq.

1.1 (2) important fauna and flora Qqod Data Book) (3) ft may be difficult to obtain the information but Dr. Mohammed will
(3) List of important ecosystnrns with theft descriptions and maps investigate it.
(4) Vegetation maps (4) Atthoxgh them are not vegetation maps, Ihere may be a tint of

vegetation types. Dr Moharnrrued will look far the list.

Eosting protected areas
(1) Supporting laws (1) Dr. Mohammect will look tsr the laws.1.2 (2> Description of each protected area with its map (including Ramsar sties and (2> Dr. Mohammed will look for the maps.
World Heritage sites>

Proposed protected xmas

(1)
Future plan of new protected areas (including Ramsar sites and World Heritage (1), (2) It seems that the Ministry at Environment riven not have.3 sites> .

. deilnite plan yet. Dr. Mohammed will investigate the situation.
(2) Descriplran of each protected area with its map

2 Cogent Situation at Social Environment

Standards (air, water and noise>

21
(1) Policy of the government Regarding the standard, Dr. Mohammed will look fnr the current

‘ (2) Related laws standards.
(3) Related issues and problems

Solid especially regulations of dumping site
- Solid waste management isa mandate of each provincial

2.2
(2) Related

egaoernrnent
government. Once F/S site is selected, the sguation in that provincial

(3) Related issues and problems government needs to be investigated.

Labour cnnditions
---

(1 P r fth
-

- Management at lahnor conditions is a mandate of each provincial
2.3

(2> Related laws
en

government. Once Flit site is selected, the situation in that provincial

(3) Related rssoes and problems
government needs tn he investigated.

Health standards

24
(1) Policy of the government Regarding Sic status nt infectious diseases, Dr. Mohammed will look

‘ (2) Related laws for the statistics.
(3) Related issues aod prohtnms

Aviation regulation (especially height at facilities near airport>

25
(1> Policy of the government Dr. Mohammed will investigate regulatons on lights of high tower.

‘ (2) Related laws ndicators of power lines
(3> Related issues and problems

-

Land tnanspnrtaitos

20
(I) Policy of the government Dr. Mohammed will investigate regulations on transpooafton

‘ (2> Related laws rvfrastructare.
(3) Related /55005 arid problems

Eupropriatioo of land and resettlement

27
(1) Policy of the government Dr. Mohwmmnd will investigate related laws especially Law No. 12,

‘ (2) Related laws f 981.
(3> Related issues and problems

Information disclosure - . -

(1) P r In Iraq, all pmolects are announced officially in local news paper in
2.8

(2) Related laws Arabic. Dr. Mohammed will intorm the detailed information ong.

(3) Related issues and problems There is no information on slakeholders meeting

Ethnic minorities and the socially vulnerable
>1> Policy of the government In the southern Iraq, the society is stable. Regarding the Marsh Arab,

2,9 >2> Related laws they line in the marsh, gin unlikely that the project gives any negative
(3) Current statos of them impacts to them.
(4) Related issues and problems

Cultural and historic sties Based on the information collected by the Study Teom, there will be

210 (1) Related laws no problem regarding impacts induced by the protect. Dr.

(2> Current status of them des npb I ach site with Its map :mm
d will

N
nitt th enact In ah f Ur Pr ned World

NGO’s Activities

2 11
(1) LIst of NOOn (Directorate General of Foundation, Associations, and Private There are many political NGO5 and it is unlikely that these NGOn

‘ NOOn) have concerns on the project.
(2> Information of NOOn’ activities

Permission and aatiiorizaitnn (license> for construction of thermal plant

2.12 I) Related laws and regulations Dr. Mohammed will investigate lhese permissions, licenses, and
2> Related issues and problems cerhfcates.

3.1

trielrnnmontit Impact Ainuoment

rramwsodi of E1Ih
1) Related laws
2) Main authority’s antioltias
3) Guidelines

3.2
Easting Approved EIA Reports
(1) Approved Ebni Reports çincluding resettlement with Thermal Plant Construction>
(2) Related issues and problems, in any

4

4,1

Natural environmental condition LIsa Ott. or flaw gauging eta000isatlce looattan
Infonmettavil

4.2

Ivuribient an qcarrty ( NOn, SOa, Particulata, CO etc.)

Noise

Dr. Mohammed will ask the Ministry of Environment about the details
of the latest ELk regulations end procedures

4.3 Vibration

The Study Team oblamed the EIA report of Akkaz project in north
western Iraq.

Dr. Mohammed wit investigate data from the casting thermal plants
and stations of the Ministm of the Environment.
Dr. Mohammed will investigate data from the costing thermal plants
and stations of the Ministry of the Enoironment.
Dr. Mohammed will investigate data from the existing thermal plants
and stations of the Ministrv of the Environment



N
Necessary Data for the Study

check Date
‘0m

Notes
Documents or Reports

— whom

Operation & Maintenance expert

Structure for Operation and Maintenance of the Plant

OraLalr,

1.1 Organization of Ministry of Electricity (MOE) 4 1217/2011 MOE

1.2 Organization of each province 4 1217/2011 MOE Each Province is under MOE Management
Members of employment in each department if any 4 12/7/2011 MOE Total No. of employees is 100k, including

1.3 Typical organization or powerStotion Labor, Technicians, Engineers. Engineers
—

- —“—

“ consist about 30% Of Total No.
Members of employment in each department especially, Operation Group, Maintenance Group

12/7/2011 MOE
shall be designed in details.

For example Hartha, Boiler and Turbine Dept.

nan 182 persOnnel. Electrical 110, Control 60,

Operator 160, Water Treatment 80.

2 Structure for Operation and Maintenance of tile Ptaet
,r.—

2,1 Shift Engineer — 4 12/7/2611 MOE d Shifts

flow many s/rifts do you have for one day operation?

Working time per shift 8 HOurs, twO days morning stiffs and another
— ‘en days day time shifl and two days night

2.2 Plant Operation System 4 12/7/2011 MOE time shift and the last two days are off

3 CommunicatIon Method between Shiftu

3.1 Is it a Shift Repeal Transfer next shin? 4 12/7/2011 uob
5Mornta50n transfers

Daily Maintenance, Green card rogrum
Maintenance). Red Card (emergency) and3.2 Is If Sample Maintenaoce carried oat shift operation? 1217/2011 MOE
yellow Card (Operation Maintenance)

according to Patrol of Operator.

4 OperatIonal Training and Its Programs

... They conduct training programs, detailed4.1 Do you have operation Training program? If on, pleose provide us in details. 12/7/2011 MOE
information will be provided Within two weeks

6 Malnlenace
0.1 hhift Engineer

. . .

8,2 The Number of maintenance staff:

6.3 Working time
—.

6 Workshop .——-—.

They have 3 workshops for large maintenance
8.1 Do you have workshop in nash thermal power plant nor maintenance purposes .1 1217/2011 MOE repair purposes and each power plant hon

workshop for daily maintenance.

‘.aynotofworkshop will be provided within one month.

Name Of r achinery will be provided within one month.

The Number of workers will be provided within one month.

7 falntenance Internal

7.1 Do you have any problems in Maintenance intervals? One year internal which simple tile

maintenance.
4 1217/2011 MOE Two Years internal which open inspection with

7,2 Do you have Periodical Inspection, Mointenance? Turbine.

Turbine Field 4 years mointenance and major inspection.

holler (wafer treotment)

B.O.P

7.3 Precaution Maintenaoce

year

4 12/7/2011 MOE

Daily Maintenance, Green card (Program

Maintenance), Red Curd (emergency) and

yellow Card (Operation Maintenance)

according to Patrol of Operalor.

Will be provided within one month,

aok of Spare Parts.

9

- Budgetary Control for purchase of spate parts, If you

TralftIftg

Os you have MOintnr

one month.

7



Attachment -3-

Requestionnaire

2

2.1

3

Network Analysts and Transmission Planning expert

Long term power development plan

Demand forecast, Planned power stations, substations and
transmission lines

Power Flow Diagrams

Power flow diagrams for the existing and the planned power
network systems

PSSIE Data (Version 31) for existing and future networks

Future network data

By 26 July Mr. Mahdi

N
These data and information will be induced in
PSSE data

Necessary Data for the Study From
No. Check Date Notes

Documents or Reports Whom

Power Development Planning expert
— -

-- j.- .

Power Oevelopmeflrplaflnlflg illP —

Generated energy (GWh: as of 2010, 2009, 2008, 2007, 2006)
17/7/2011 Mr Mahdi

through e-mail
(especially Hydro Power plant) (especially hydro generation)

Location Map of all Power Plants 17/7/2011 Mr. Mahdi through e-mail

Latest input data for \ASP
17/7/2011 Mr. Mahdi through e-mail

<FORM Electric Data (.dat fiie)>

Master plan (2010 Dec.) - Full report (only generation part) 17/7/2011 Mr. Mahdi through e-mail

Future load profile 17/7/2011 Mr. Mahdi through e-mail (Future load profile)

8 FacIlity data for planned network system

8,1 Planned power station <FORM K-5> By 26 July Mr. Mahdi
These dat: and information will be induced in

8.2 Planned substation <FORM K-6>
. By 26 July Mr. Mahdi

These data and information are induced in PSSE

8,3 Planned transmission line <FORM K-7> By 26 July Mr. Mahdi
These data and information are induced in PSSE

3.1

4

2

By 26 July

By 26 July

Mr. Mahdi

Mr. Mahdi

Load Flow Profile File for the existing and future
network

Network data for year 2015 and 2020 will be
provided by E-mail by 26 July, and available data
for other year will also be provided

// ,.
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RE-QUESTIONNAIRES Jul-13-2011

Necessary Data for the Study FromNo. Check Date Notes
Documents or Reports Whom

Mechanical, Electrical and I&C experts

QntPlannIng - .

General Information

Domestic Law applicable to Power Plant

Ministry of Electricity (MOE) will issue authorization for selection of FS site within one (1)
week after selection of ES object site will be completed by Study Team. Then site MOE:

specific requirements will be informed to Study Team within two (2) week. (Sep-B is (Sep-B-201 1) &

expected.) Office

Ministry of Planning will provide the local regulation including environmental issues.
Except those regulations, general international standard can be applied for this study. (Sep-B-201 1) MOE/MOP

Domestic Codes and Standards applicable to Power Plant

There are domestic safety and health regulations (written by Arabic). MOE will check it MOE-
with Ministry of Workers and kindly translate it into English for this study. Jul-31-2011 &

Office

1.3
Grid Connection interface conditions (Electrical and l&C)

Typical single line diagram will be provided by MOE within two (2) weeks after selection MoE

of ES object site will be completed by Study Team. (Sep-B-201 1) &

Office

MOE passed the draft information on grid (grid code rev 2.2). Update version will be MOE -

. . End of Aug. Planning &provided when issued.
201 1 studies

Office

1.4
Permits and Permitting process required for Power Plant

MOE -

Update of the information for permits.
An time Pianning &y Studies

Office

2 Construction Contractor InformatIon

Local (Iraq domestic) Construction Contractors Information

2 1
- Company Name and Contact

•

- Company general information (sales, fields, resources, experience etc.)
- Experience in construction (Civil, Erection, General) of Power Plants

MOE-
MOE will provide the available construction contractor information in a list format.

I Planning &u Studies
Office

International Construction Contractors (being active in Iraq) Information

2 2
- Company Name, Country and Contact
- Company general information (sales, fields, resources, experience etc.)
- Experience in construction (Civil, Erection, General) of Power Plants

MOE -

MOE will provide the available construction contractor information in a list format.
Jul-31-2011

immn9 &
Studies
Office

3. AdditIonal InformatIon

3.2 Diesel Oil (HSD1
MOE-

MOE will provide update detailed specification for diesel oil.
Jul312011

Planning&
Studies
Office

3.3 Coolino Tower Make-uo Water

MOE -

MOE will advise the requirements to Study Team after selection of ES object site.
(Sep-B-201 1)

Planning &
Studies
Office



N
Necessary Data for the Study

Date
From

Notes
Documents or Reports Whom

Environmental Consideration experts

Activities for Environmental Influence of the Power Construction

I Current Situation of Natural Environment

Ecosystems of Iraq

1.1
(1) Important fauna and flora (Red Data Book)

29-Jul-il Dr Mohammed(2) List of important ecosystems with their descriptions and maps
(3) List of vegetation types

Existing protected areas
(1) Supporting laws

1.2 (2) Description of each protected area with its map (including Ramsar sites and World Heritage 29-Jul-li Dr. Mohammed
sites)

Proposed protected areas -

(1) Future plan of new protected areas (including Ramsar sites and World Heritage sites) 29-Jul-il Dr Mohammed
(2) Description of each protected area with its map

2 Current Situation of Social Environment - - -‘ ‘

Standards (air, water and noise)
2.1 (1) Standards 29-Jul-il Dr. Mohammed

(2) General information on laws and policy

2.2
Health standards

29-Jul-li Dr. Mohammed(1) Statistics on infectious diseases

2.3
Aviation regulation (especially height of facilities near airport)

29-Jul-il Dr. Mohammed(1) Regulations

2.4
Land transportation

29-Jul-li Dr. Mohammed(1) Regulations on infrastructure

2.5 Expropriation of land and resettlement
29-Jul-i 1 Dr Mohammed(1) The related law and procedure

Information disclosure
2.6 . . . 29-Jul-il Dr. Mohammed(1) Details of official announce system of each project

2.7
Ethnic minorities and the socially vulnerable

29-Jul-il Dr. Mohammed(1) Other general information on policy

Cultural and historic sites
2.8 (1) Details information of Ur proposed World Heritage Site 29-Jul-li Dr. Mohammed

Permission and authorization (license) for construction of thermal plant
2.9 (1) Detailed procedure and information on permissions, licenses and certificates for project 29-Jul-il Dr. Mohammed

realization.

3 Environmental impact Assessment

Framework of EIA
3.1 (1) Related law and guidelines 29-Jul-il Dr. Mohammed

(2) Details of the latest procedure

L



Attachment- 4

Confirmed Conditions

<Power Development Planning>

1. Future demand forecast of the Master Plan 2010 will be applied to the study.

<Power Plant Design>

2. Once through river water cooling is not permitted, since shortage of river water is expected

in future.

3. New power plant must be connected to 400kV network. 400kV Switchyard shall be 1-1/2

circuit breaker configuration. 400kV shall be linked to 132kV via auto-transformer.

4. System parameters shall be studied by MOE using PSSE software considering LFC, AGC

and economic dispatch for Iraqi network.

5. Control system for new power plant shall include SCADA system to communicate with

dispatch control centre.

6. Diesel oil shall be used for back-up fuel for gas turbine. Back up storage capacity of

diesel oil is 15 days for continuous rated power operation of the plant.

7. Emergency diesel engine generator shall be provided for safe shut down. Black start

capability is not required.

8. Gas regulation system (GRS) shall be included in the Project. MOE expects to apply new

natural gas pipe line to be provided by Ministry of Oil (MOO).

9. English shall be applied for all the documentation, labels in plants and DCS operator

graphic display.

I



Candidate Site Selection
Attachment -5-

T Necessary Data for selection of 3 candidate sites
No. I

j Documents or Reports

Power Network

The Whole Power System Structure in Iraq

Distance from 400kV Network

2
Water condition Ithe site or near gauging station(notice location information)1

rF Sea water, River/Channel water, Lake water, Underground water, Industrial water]

Water source/ Distance from the site

Available Water Flow Rate (m3/s)

Discharge flow rate [High, Average, Minimum], Flow velocity

[ only River/Channel water]

Intake water volume of the existing industrial/irrigation plant water near the Site (notice location information)

Water quality for Thermal Power plant

Water temperature [Annual Average, Maximum, Minimum]

Water Level [High, Average, Minimum]

Effect of tidal wave

Wave data [Hmax, Hmin, Hl/3:significant wave height]

4 Transportation of Heavy Load

Transportation Method (River, Overland, Railway)

Weight Limits (Bridge, Road, Water Depth of River in Dry)

Dimension Limits (Bridge, Road, Tunnel, Width of River in Dry)

5 Site area

Detailed Site Map

2_b



Candidate Site Selection
Attachment -5-

6 Natural condition

6-1 Meteorological Condition

Ambient temperature Annual average, Annual High/Low
Annual aesiage, Maxanurn monthly average, Mismoum motitlily average, Maximum temperature, Mtnimum temperature

Ambient relative humidity Annual average, Annual High/Low

Wind speed:Annual average, Annual high, Wind direction

Rainfall amount Monthly average, Annual average. Maximum annual average, Maximum per 24 hrs to 10 years

Atmospheric pressure Monthly average, Annual average, Annual High/Low

6 2 Disaster condition

Seismic
[Historical record of earthquake, Map of Quatemary Era Faults, Seismic design (seismic hazard zoning map etc.)

Flood historical

Map of Wadi / Shaib historical

7 Topography / Geology

7 1 Geographical condition

Topographic map l/l00,000[more accurate with contour line]

Bathymetric chart [river]

GPS coordinate of each site

72 Ceotechnical condition Ithe site or near the existing structure s informationj

Geotechnical survey result [bearing layer, Geological column]
[the site or near the existing structure’s information]

Geological maps and documents
-‘- 1/200,000 geological map ( project area
+ Information of latest geological studies surrounding the project area
+ Map of surface geology
+ Map of Land Use

8 Fuel

Gas Availability and Accessability

Pressure and Temperature at Connection Point

10 Environmental Considerations

Resettlement (houses, farmlands, cemetery, etc.)

Protected Areas (e.g. proposed National Park), World Heritages, etc.

Endangered species

Socially vulnerable people (including water right, fisheries in river)

Industrial Site Applicability

Environmental conditions [Ambient air quality (NOx, SOx, Particulate, CO etc.), noise, vibration]



 

 

 

 

 

 

Attachment - 1.2  Minutes of Meeting  (1.5th Mission) 



MINUTES OF MEETING
ON

THE 1.5th MISSION OF THE

PREPARATORY STUDY FOR DEVELOPMENT OF SOUTHERN LARGE

SCALE THERMAL POWER PLANT IN IRAQ

AGREED UPON BETWEEN
MINISTRY OF ELECTRICITY OF IRAQ

AND
THE STUDY TEAM OF

JAPAN INTERNATIONAL COOPERATION AGENCY

AMMAN, 23 August, 2011

MINISTRY OF ELECTRICITY THE JICA STUDY TEAM

Z3 /o

Adel Hameed Mahdi 1ayuki ITO
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The Japan International Cooperation Agency (hereinafter referred to as J1CA) organized and

dispatched the Study Team for the Preparatory Study for Development of Southern Large Scale

Thermal Power Plant (referred to as the Study) in Iraq.

1. Kick-off Meeting

The Study Team Leader, Mr. Masayuki ITO, held a kick-off meeting with the Iraqi Team led by

Mr. Adel Hameed Mahdi on August 21, 2011. The Study Team explained the following items.

Schedule of the 15th mission

Selection of FS object site

FS site survey plan

> ETA study for the FS site

The main points of discussion and agreements reached during the meeting are as follows:

1) The Study Team and the Iraqi Team agreed that the 1•5th mission should be executed

based on the schedule submitted by the Study Team.

2) The Study Team and the Iraqi Team agreed that Nasiryah II was selected as the FS object

site.

2. Meeting

The Study Team and the Iraqi Team held a meeting to discuss in detail on the FS object site

selection report, FS site survey plan and ETA study for the FS site on August 22, 2011.

Outcomes of the Meeting are as follows:

1) The Study Team submitted and explained the FS object site selection report. And the

both teams agreed that FS including ETA is conducted on Nasiriyah II.

2) The Study Team explained the FS site survey plan and asked possibility to expand the site

area to the eastern side. The Study Team and the Iraqi Team confirmed the availability

of land of the eastern side as shown in Figure-i, although the land is owned by Ministry

of Finance (MOF) and it takes one to two months to transfer the land from MOF to MOE.

The Study Team and the Iraqi Team agreed the revised version of the FS site survey plan

as shown in Figure-2 and that the topographical mapping range is expanded 300m to the

eastern side in which area the Study Team will make the optimum plot plan.

3) The Study Team and the Iraqi Team confirmed mutually the following terms.

• The investigation works for the site survey done by the local consultant entrusted by

the Study Team can start soon under the authority of the Director General of

Nasiriyah Power Station.

• The Iraqi Team will provide available topographical map and digital elevation data of

Nasiriyah existing power station area and the coordinates of two borehole drillings

conducted in the Nasiriyah GT site, if available.
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4) The Study Team explained the requirements of the Environmental and Social

Considerations of JICA for the Nasiriyah IT site, and both parties agreed on the contents of

the EIA Study and its report.

5) The Study Team requested the Iraqi Team to formulate an ETA study plan. As soon as

the Iraqi Team returns to the Bagdad, the Iraqi Team will start to organize an ETA study

team consisting of MOE and an appropriate Iraqi consultant to start discussions on the

ETA study for the FS site. The ETA study team will be lead by Dr. Mohammed, MOE.

By the end of September, the Study Team will provide the Iraqi Team with necessary

information on the profile of the Nasiriyah II project (e.g. configurations). Based on the

above information, the ETA study team will discuss the time frame of the ETA study for

the further discussions in the 2 mission of the Study.

6) Regarding a gas pipeline to the Nasiriyah TT site, MOE explained that it is Ministry of Oil

(MOO) to construct the pipeline to the boundary of the site. MOO is responsible for all

requirements to construct the pipeline including resettlement issue if any under the Traqi

laws and regulations. Accordingly, Gas Pipeline for the Nasiriyah IT project site is out of

the scope of the ETA study. Currently, MOO is designing a new gas pipeline to the Gas

Turbine Plant located at the west side of the existing Nasiriyah Thermal Power Plant.

MOE will request MOO to upgrade the plan for providing the necessary gas to the

Nasiriyah TT power plant.

7) The Study Team re-requested the provision of remaining necessary data and information

to be collected as follows.

• Re-questionnaire of Business Plan which is attached (page 16) in the MOM of the

mission

• Existing (2010) and development plan (2011-2020) of the power network including

geographical location of transmission lines and substations

• Remaining information and data on Iraqi environment law, especially that related to

EIA

• Geographical map of National Gas Pipeline and branch pipelines to connect the

Nasiriyah II project site

3. Next Step

The Study Team will invite the Traqi Team to Japan in order to perform the 2’ mission

from the end of September to the beginning of October (tentatively from Sep. 30th to

Oct. 9th 2011). The Study Team will prepare the schedule of the 2’ mission held in

Japan and send invitation letter to the Iraqi Team by the beginning of September.

And the Study Team will explain the draft of Interim Report and discuss with the Iraqi

Team in the 2nd mission.
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4. Others

The Iraqi Team strongly requested to the Study Team to come and hold meeting in

Baghdad in the 3’ mission in order to streamline finalization of the Study. The

Study Team will reply the above request to the Iraqi Team in the 21d mission.
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Figure-2 Revised FS Site Survey Plan
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Figure-i Availability of Land of the Eastern Side

Legend

TopographIcal survey for plant area

River Bathymetric Survey

Hydrographlc 5arvoy and Water quality (Enulronnrental baveline)

Air quality, Balsa, and Vibration (Ennironn,ental Baseline)

Boring point for Guotechnical Investigation
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